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OVERVIEW

The Department of Scienceand Technol ogy, Government of | ndiahas played the noda responsibility
to promotethe I ndian Research and Devel opment sector. Theoveral vision and mission of the department
has been cast recently. The Vision of the department is“ To enable India becoming global knowledge
power by promoting basic research, development of cutting edge technologies and innovation for
globally competitive and inclusive growth to power technology led economic progress of the society.”

The mission of the department is* To strengthen the R& D base of the country through funding,
development and utilization of technologies, building entrepreneurship and innovation, fostering
international S & T cooperation, popularization and demonstration, generating S& T database,
mounting mission modeinitiatives, attracting talent to science and rejuvenating research in university
and promotion of public-private partnerships’.

Policy and Structural Support to Research and Development: Consistent with the
stated vision and mission of the Department, programmes have been cast and recast suitably during thelast
two years. Evidence-based approachesfor sizing the research support systems have been prioritized.
New mechanismsand structuresfor supporting basi ¢ research have been devel oped. Support for Extra
Murd Research and Devel opment hasbeen fortified during thelast financid year. Scienceand Engineering
Research Board hasbeen notified and rolesfor supporting research through competitive grantsarebeing
segregated from the devel opmental and promotional rolesof the Department in astructured manner. The
Department hasdrafted a Science, Technology and Innovation policy for wider consultation and adoption.
Data sharing and access policy has now been approved by the cabinet and is being formulated into a
framework documen.

Human Capacity Building for Research and Development: Large scale national
programmesfor attraction of talent to study of science and careerswith research have been promoted.
Reach of the NSPI RE programmeto the school and educationa systemshasbeenwidened. Asmany as
18 lakh posters describing the various elements of the scheme have been reached to the educational
enterprisesof the country. During the current year (2010-11) 1,76,243 studentsfrom 27 StatesUTshave
already been selected for awards under Schemefor Early Attraction of Talentsfor Science (SEATS).

Capacity and expertise building for research and devel opment hasbeen focused. Fast Track Young
Scientist Scheme has been revised based on stake holder val ue appraisal . Based on responsesreceived
from 82 of 125 young scientists participating in the stake hol der val ue assessment study, thegrant sizehas
beenincreased from Rs 17 lakhsto 25 lakhs. In order to expedite processing, I T enabled toolsarebeing
introduced for decision making. DST has been accorded a stake holder value of 8.3 out of 10 by the
young scientists. Thefund sizefor young scientist schemeiscurrently fivetimescompared to that in 2005.
Thereisacons derableincreaseinthe number of research proposal sbeing received and support under this
scheme. The number of Ramanujan Fellowsbeing attracted back to the country for researchiscurrently at
about 15-18 per year.
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Srengthening I nstitutional Capacity for Research and Development: Rejuvenation
of researchin university sector hasbeen accorded high priority. The Department has more than doubled
investmentsinto strengthening of ingtitutiona capacitiesduring thelast threeyears. Schemeslike Fund for
I nfrastructure Srengthening of Scienceand Technology (FI ST) hasbeen expanded toincludecolleges
and expand theR& D base of India. Parametershave beenraised to extend critical level of support. During
thelast 10 years 1343 Departments spread over to 337 academi ¢ ingtitutions have been supported under
thisschemewith atotal support of about Rs971 crores. For wider dissemination of the programmes, a
new website hasbeen launched. The Program scope would now be extended for supporting departments
inthe Collegeseven at the Under-graduate level . After areview of the schemeover aperiod of tenyears,
the need to augment the schemewith specia packagesfor regionsnot covered under theexisting provisons
have been devel oped. Special packages have been implemented for North Eastern Region, Jammu and
Kashmir Region and Bihar state during the last three years. Mg or facilities Supported are Guwahati
Universty (High Performance Computationd facility with 64 nodescluster and software), Tezpur University
(Powder XRD Facility with High and Low Temperature systems), TripuraUniversity (400 MHzNMR
facility), Mizoram University (High Resolution TEM facility) and Coordinated Research Projectsspecific
toNER region. | A specid scheme named CURIE Consolidation of University Research for Innovation
and Excellence hasbeen designed and implemented for women only universities. Six Women Universities
haved ready been supported, namely, Banasthdi Universty, Avinashlingam University, Padmavathi Mahila
Viswavidyaaya, SNDT Women University, Karnataka State \Women University, Mother TeresaWomen
University withagrant of Rs. 23.3 croreeach for 3years. Thisnew initiativeisexpected to make animpact
onthequality of research output from these universities.

The scheme “ Promotion of University Resear ch and Scientific Excellence” (PURSE) has
been reviewed and data on publications emanating from the university sector have been collected. Thirty
(30) new universitieshave beenidentified for support under this Program based on the publication output
in Scopus I nternational Database for a period 1998 to 2008. Inclusion of new universitiesunder this
program ismajor antici pated achievement of the programme.

To providefacilitiesof sophisticated analytical instrumentsto research workersspecially fromthe
institutionswhich do not have accessto such instrumentsto enablethem to pursue R& D activitiesthe
Department has set up Sophisticated Analytical | nstrument Facilities (SAIFs) indifferent partsof the
country About 14,000 research workersfrom al over the country utilized thefacilitiesduring the year.
These included research workersfromamost al theuniversitiesinthe country. About 84% of the users
werefrom academic sector. Morethan onelakh sampleswere anayzed at thefacilitiesduring theyear and
about 1,000 research paperswere published by the users of the SAIFs

Support to Autonomous Resear ch Institutions Nurtured by the Department: The
Department hasbeen providing GrantinAid to total of 15 autonomousinstitutionsdevelopedintheform
of independent societies. Mg ority of theseingtitutionswerefounded by eminent scientist likeCV Raman,
JC Bose, DN Wadia, SPAgharkar and Birbal Sahni. Theseingtitutionshavebeenreceiving Grants-inAid
fromDST. Funding systemsfor supporting research in autonomousinstitutionsnurtured by DST have
now been rationalized based on faculty strength and performanceindicators. Recently aperformance
review of theingtitutionsnurtured by DST directly was conducted. Intermsof S& T output indicators per
scientist, the overall outputsfrom the DST institutions meet the national bench marks of publications,
doctoral researchersand patentsper scientist.
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National Innovation Foundation, Ahmedabad was being supported from theinterests of acorpus
provided by DST until last year. Thisisagrassroot innovation support system receiving small resource. In
view of theexpanding base of grassroot innovation system and the opportunity that it offersfor creation of
open source and affordableinnovations, the Government has now accorded an approva for the conversion
of NIFinto an autonomousbody of DST.

Technology Development Programmes. DST has been engaged traditionally in promoting
demonstration of technol ogiesdevel oped by publicfunded ingtitutions. In recent timesastrategic approach
to focuson theimplementation of sustai nableand convergent technol ogy solutionsrather thanto limit the
objectivesof technol ogy interventionsto demonstrations has been made. Under the new approach, some
select sectors of technology have beenidentified for Strategicinterventions. They area) Solar energy, b)
Water related technol ogies, €) security technologies, d) Drug and Pharmaceutica and €) Chemical fertilizers.

Solar Energy Resear ch Initiative included the commissioning of a solar thermal and hybrid
technology plant to servetheentire needs of avillage of popul ation 4,000 establishing diesdl energy parity
incost aswell asaPAN IIT programmeto deliver R& D outputsto apublic sector unit (NTPC) for driving
downthedelivered costsof solar energy through technol ogy innovations. Thisintervention hasbeen designed
to help policy building based on scientific assessment of viability gapsand size of generation bade subsidy.
Under theinitiative, total of 37 facultiesfrom 6 Indian Ingtitutes of Technology have been networked for a
coordinated project.

Water Technology I nitiativesand theMission on “Winning, Augmentation and Renovation
(WAR)” for water: Thesefocus on both a) innovative deployment of available technologies and b)
demonstration of applicability of revenue mode based approaches. Under theses programmes, total of 89
clusterssuffering from 26 different typesof water chalengeshave beenidentified from variousstatesinthe
country. Technology solutionsfor total of 8 clusters have been finalized and work commenced. This
intervention aimsto offer some sustai nable sol utionswith revenue based modelsfor Ministry of Water
Resourcesto adopt successful solutionsintheir programmes.

Under the mission 26 types of water related challenges have beenidentified and technol ogy solutions
for 10typesof chalengeslocated in 25 clusters of human population of approximately 10,000 prioritized
during thefirst phase of the project.

Drug and Phar maceutical Resear ch Programme: In thisimportant ongoing initiative of the
Department, morethan 100 Public-Private Partnershipshave been promoted for R& D on drug devel opment.
Some important technol ogy |eads have been reported during the year under the programme. Six new
collaborative projectsbetween public funded ingtitutionsand industry. L oansfor R& D inthe private sector
enterprises have been supported under Drug and Pharmaceutical programme. Phase 3 clinicd triasfor an
Indian drug for maariahave commenced under thisprogramme.

Test Bed for Potash Fertilizer from Sea: Indiaimports substantial quantities of potash based
fertilizersannually. One of the public funded R& D laboratory had devel oped atechnology for potash
fertilizersfrom seaon abench scale. A R& D consortium of theresearch laboratory, thefertilizer industry
association and aleading company has now been promoted under arelationship model of technology
development jointly by the Department of Science and Technology and The Ministry of Fertilizersto
establishatest-bed for 3 ton per day plant using continuoustechnol ogy. Thisintervention offersscopefor
reduction of subsidy onfertilizers.
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Scientific Services. The Department of Science and Technology has been promoting some entities
and sub-departments associated with R& D servicesin the areas of geospatial technol ogies, testing and
standardization for quality systems for manufacturing, Good L aboratory Practices and Technology
Forecasting and A ssessment. The sub departments Sur vey of I ndiaand National Atlasand Thematic
Mapping Organization are two important centres of the country. Geo spatial technologies and map
productsof SOI areknown for their brand value. These organi zationshave rendered critical and important
servicesto the country during theyear 2010-11. Thisincludesresolving some zonesof conflicts. SOI has
initiated aprogrammeto update quickly the mapsof Indiaon 1:10,000 scale. Currently the map products
availablefor publicuseareat 1: 50,000 scale. Revision of themap policy isalso under consideration.
Technolgoy, Information, Forecasting and Assessment Council (TI1FAC) isengaged into ook ahead
intechnol ogies, assessthetechnol ogy trajectoriesand support technol ogy innovation by network actions
in select technology areas of national importance. National Accreditation Board for L abor atories
(NABL) hasgained self sustainability with respect to revenue expenditure and the number of certificates
issuedisgrowing annually at rate of ~14%. The mgjor sectorsinwhich NABL hasgranted accreditation
are Textiles, Automobiles, Power, Telecom, Petroleum, Food, Health and Environment. Ason date, more
than 1300 |aboratorieshave NABL accreditation, out of which 20% are Government |aboratories.

DST hasbeen entrusted with therespong bility for certifying Test FacilitieswithaGood L abor atory
Practices compliance certificate for preclinical testing of Pharmaceuticals, Industrial chemicals,
Agrochemicals, Cosmeticsand Food and Feed additives. GL P certification isrequired by manufactures
whileregistering these substancesfor usein humansandin animas. Indiahascompleted al requirementsas
stipulated by OECD for GL P compliance monitoring. The OECD recognition on Mutua A cceptance of
Data(MAD) hasbeen received datafrom Indian |aboratorieswould now be acceptableinall 34 OECD
member countries. Removing anew tarrif trade bariersfor the country.

M ission mode Programmes. DST hasalso beenimplementing and coordinating S& T missions
on Nano science & technology, climate change and adaptation programme, Nationa Mission on bamboo
applicationsand “Mission for Geospatial Applications’ The Department has been implementing Nano
Mission for creating national capacity infrontier areaof scienceand technology namely Nano Science
and Technology sinceMay 2007. Sofar 253 PhDsand 750 other professional s have been trained under
nano missioninthecountry. Total of ~2700 publicationsand 82 patentshaveresulted fromthemission. 11
units have been strengthened and some of them have gained global competitivenessin quality standards.
Under Nano mission, 33 new projectshave beeninitiated during theyear. Indian beam linein Synchrotron
at KEK, Japan has been built and made avail ableto Indian scientistsfor 250 daysayear on adedicated
basis. National BambooApplicationsMission hasdelivered anumber of technol ogiesand products
for bamboo applications. Technol ogiesfor congtruction materia shave been sandardized. Cost effectiveness
of bamboo based congtruction materia sagaingt the conventiona materia shasbeen demondrated. Housing
sheltersfor flood affected people in Leh covering about 60,000 sq ft have been built in record time
providing relief to the affected people. Two missionsassigned to DST by PM O for implementation under
National Action plan for Climate Change have commenced activitiesduring 2010-11. Theactivitiesof
theMission on Geospatial ApplicationsincludeAgricultural Assessment, Flood M odeling and Forecast.

S& T Interventions for Socio-Economic Development: Programmes relating Science
and Technology for socio-economic devel opment by the Department are of many typestoinclude S& T
Entrepreneurship Devel opment, Sciencefor Equity, Empowerment & Development, Natural Resources
DataManagement System, Science & Technology Communication and Gender initiatives.

Wil ANNUAL REPORT 2010-2011



The National Science and Technology Entrepreneur ship Development Board (NSTEDB)
amstofoster technol ogy based and knowledge driven entrepreneurship among S& T personsthroughits
programmes and activities. Technology Businessincubator (TBI) isaflagship programmeof NSTEDB
and focuses on tapping and incubating the potential ideasand innovationsthrough awell defined venture/
enterprisecreation processand by effectively utilizing therequisiteexpertise, facilitiesand other infrastructure
availablewithinthehost institution and the adjoining region. During thisyear 5 TBI have been supported
thetotal number of TBI’shasgrown to over 55 women entrepreneurship parks.

National Resour ce Data M anagement Systems (NRDM S) provide location specific dataon
natural resourcesusing geo-spatia and other data. Severa activities have been completed during the year
2010-11. A set of broad parameters has been approved by the Union Cabinet to help evolveaNational
Policy on Data Sharing and Accessibility. District geo portal prototypes have been devel oped and their
utility demonstrated using standards-based open source software packagesto provide end userswith
bility toinformationvital tolocal level planning. Sector-specific geo-information serviceshave been
validated and made access bleto the end user community inthe sectors of Health and Hydrology. Studies
have been completed in areas like Cartographic Generalisation, Disaster Management (floods and
landdides), Biodiversity, Lake Ecosystem, and Pollution Modelling. Fresh studieshavebeeninitiatedin
areaslike Spatio-temporal DataAnaysis, Sensor Web Enablement, Marine GIS, Digital Heritage, and
Hyper Spectral Remote Sensing. Technical capacity has been built through aseries of training and user
awarenessworkshopsamongst the scientific and theend user communitiestowardsoperationaisng Nationa
and Statelevel SDs.

The National Council for Science & Technology Communication (NCSTC) is mandated to
communicatescience& technol ogy to masses. Oneof theflagshipsof science communicationisthe Science
Express, aunique 16 coach custom-built AC train. Thetrain a so housestheindigenoudy developed ‘ Joy-
of-Science’ inwhich schoolsstudentsare encouraged to perform over 50 hands-on experiments& activities
in Physics, Chemistry, Biology, Mathematics & Electronics. Thisflagship programmeof DST hasalso
been ableto effectively engage & motivate studentsto pursue higher studiesaswell ascareersin science
besi desincul cating scientific temper among masses. Thisiconic mobile classroom hascovered morethan
160 destinationsand enthralled awhopping 51 lakhs peopl eincluding about 10 1akhs studentsand 50,000
teachersfrom 10000 schools. The 18th National Children’s Science Congress-2010 washeld at Chennai
during 27-31 December 2010. Thefocal themefor 2010 & 2011 wasL and Resources: Usefor Prosperity
& Savefor Posterity.

Interventional Programmes for Social Contract: Science for Equity Empowerment and
Deveopment programmeshave delivered long term core support to 17 field groupsfor devel opment and
dissemination of location specific technol ogies. Programmesfor training and capacity building of youthin
tribal & SC dominant areas have been continued. Severa capacity building programmesinvolving self-
hel p groupshave been organized. A council for Scienceand Technology for Rura India(CSTRI) hasbeen
formed and two facilitation centresone at North East I nstitute for Science and Technology, Johrat and
other at Indian I nstitute of Technology, Madras at Chennai have been established in order to promote
convergent technology solutionsfor applicationsinrura India. Technology interventionsfor elderly and
S& T programmesfor empowerment of weaker sections of the community through capacity and skill
building through S& T tool s are flagships of the Department. The budget for Tria sub-plan & SCSPhas
beenincreased. Eleven network programmes on need based themes are being implemented in different
parts of the country during the year. Eight thematic workshops and 55 training programmes have been
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conducted at the field level. More than a thousand people were mentored into activities leading to
remunerativeincomes. Two Rural Women technology parksare being facititated at Karnataka, A.P.

The Department undertook astudy of per-capitaincome changesat district levelswith 1993-94 as
thereferenceyear. Datareveal that in many states, therates of change of per-capitaincomeof severa low-
income basedigtrictsare higher than those of high-income base digtricts. The department isundertakinga
study of districtswith high and low growth rates of per capitaincome and examinethe possibleroles of
technol ogiesand planned soci o-technol ogicd interventionsin contributing to theinclusive growth agenda
of thecountry.

Gender Initiatives: Thedepartment has pioneered several stepsfor improving gender parity inthe
science sector onthe one hand and providing opportunitiesfor re-entry of womeninto S& T rel ated socio-
economic activitiesisrece ving wide support and enrol ment of women.

Based on thereport of the Task force constituted for “\Women in Science”, several follow up actions
have beentaken. Thisincludestheincreaseinthevaue of fellowship for under women re-entry scheme,
créchefacilitiesfor autonomousingtitutions under the science ministry and revisionsof parametersfor the
ongoing programmesunder women component schemesof DST. A standing committee hasbeen congtituted
under the chairmanship of the Minister of Science and Technology for overseeing theimplementation of
various programmes|eading to gender parity in science.

TheWomen fellowship schemesof the department provide enhanced opportunitiesto women scientists
indiverseareastoincludefellowshipsfor R&D inbasic and applied science (WOS-A),S& T oriented
development and extension(WOS- B) and trainingin IPR (WOS-C).Inthe WOS-A scheme 191 projects
were sanctioned thisyear. Thirty two projects were sanctioned in the WOS-B scheme which aimsto
motivate women scientiststo contribute to the devel opment of the country through research, devel opment
and adaptation of technology for improving the quality of life and provide additional opportunitiesfor
incomegenerationin urban sumsor rural Under the WOS-C schemethe sel ected candidates aretrained
for oneyear intheareaof IPR, mainly patents. Eighty four women scientists completed the one year
trainingin PR in May 2010 while 73 are undergoing the one year hands on training with reputed IPR
Lawyersindifferent partsof the country

S& T co-operation / Partnerships and Alliances: The Department has strived to promote
and develop suitable and strategic partnerships and alliancesin the S& T sector. International S& T
cooperation has been stepped up many-fold. State-Centre Technol ogy partnerships have been nucleated
during theyear 2010-11. Global Technology alliances and innovation partnerships have been fostered.
I nstitutional mechanismsfor building office of aliance between MHRD and MoST have been built. New
modelsfor PPPsfor R& D and clean energy have been proposed. Efforts have been madeto establish
more active linkages among academy, research and industry.

International and Multi-lateral S& T Cooperation: The International S& T cooperation
agendaof Indiahasbeen stepped up many fold. Thelndo US endowment Board and fund were established
for promoting S& T cooperation between Indiaand US. Science Bridgeinitiativeswith UK and Indo-EU
S& T cooperation projectsreceived funding support to thetune of 10 million UK poundsand 5 million
Euros, respectively from both sides. Total of 70 projectshave been supported under Indo-AustraliaStrategic
Research fund. Indiasigned the agreement for participation in Facility for Antiproton and lon Research
(FAIR) and joined Thirty Meter Telescope as an observer during 2010-11. Other indicative trendsin
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fostering international cooperation and partnershipsduring 2010-11 have been bilateral R& D projects
involvingindustrid partners(Canada, |sradl, Russa, Germany),Co-investment of resourcesfor symmetric
joint research projectsand strategicjoint initiatives (Austraia, EU, Isradl, UK, Finland, Norway),Cresation
/ Execution of Ingtitutional Frameworks/Fundswith other countries & regiona bodies(IGSTC. ASEAN
Technology Fund, Indo-US Endowment Fund, New AfricaS&T Initiative), Joint research project based
two-way mobility of researchersunder activebilateral S& T programs of cooperation with morethan 50
countries, Getting bright young mindsinitiated into and to excel intheream of research through fellowships
for Indian and Developing Country scientists, International interactionsunder joint project based visits
have beeninstrumenta in accel erating outcomes of nationa projects. Spectrum of impact can be gauged
from the number of Joint Patentsthat have been filed with foreign scientist, project based mobility has
provided indirect opportunitiesto Indian scientistsfor joininginternationa projects, building extended and
gable indtitutiond tie-upswithforeign partnerstoincubatefeasibility of scaling up of research, pilot scale
production and high—tech competencein Indiaand crestion of new knowledge and research tool scaptured
in co-authored paperswith foreign scientistspublished inworld classscientificjournals. During 2010-11
agreementswere signed with 29 countriesduring 2010-11 for S& T cooperation. 29joint workshops419
exchangevidgts, 353joint projectswith different countriesand 20joint /S& T committee council meetings
were conducted during 2010-11. Joint centresin the areas of clean energy with USand computational
scienceswith Max Planck Society, Germany, Solar Energy Research with UK were established, Indo-
German S& T Centreand Indo-Russian S& T centrein Indiawere also established. Indo French Centre
for promotion of Advanced Research devel oped new programmes and new partnershipswith French
Sde.

Sate- Centre Technology Par tner ship: The Government of Indiahas prioritized the gainful
applicationsof technol ogiesavailablewith ingtitutions under the GOI by states. DST prepared aconcept
notefor fostering the technol ogy partnerships between states and centre. The concept notewaswidely
circulated among the various science departments and states. A technol ogy compendium hasbeen prepared
and convertedinto atechnology portal. Thefirst ever meeting of astate machinery and the central science
departmentswas organised on 6" November 2010 at Kerda. A state specific technol ogy deployment plan
isbeing devel oped in consultation with the state. Thisexercisewill berepeated with other states.

Global Innovation and Technology Alliance: Theculture of trand ating alaboratory research
finding into acommercializableIntellectual property and product requires experience sharing for both
Indian R& D system and theindustry. DST hasbeen striving to build such cultura changesby twinning the
R& D systemsand theindustrial enterprisesthrough globa aliancesintechnology and innovations. Cl1 and
DST have been working on aproject modefor building synergieswith Canada, | srael and other similar
economies. Under GITA about 11 projects have been launched with partnersfrom other economies.

Officeof Alliance between M oST and MHRD: In order to promote academy and research
alliances, aMoU has been signed between MHRD and MoST to establish and Office of Allianceand
ingtitutionalizethe collaborative endeavoursin rguvenating research in university sector.

Public and Private Partnership in Innovation System: Public Private Partnerships for
R& D and innovation sector form powerful instrumentsfor building synergiesbetween theknowledgeand
wedlth creating activities. Some new model shave been proposed for treating the entire knowledgedomain
of research and devel opment in the country asaseamlessand connected activity regardlessof whether the
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project isundertaken inthe private or public sector R& D systemsaslong asthefinal output isfocused on
public or socia good.

Under apartnership among Economic Times, Indian I ngtitute of Management, Ahmedabad and DST,
acall for power of ideaswasmade. Asmany as 16250 proposal swerereceived. After screening, asmany
as 250 ideas have been short-listed for further mentoring and venture capital support. Intel and L ock-heed
Martin collaborationswith DST in promotion of innovations have caught theimagination of theyouthinthe
country. Partnership with industry has been established for promotion of Innovation clusters. DST has
been engaged inanumber of activitiesleading to promotion of aninnovation eco system.

Academy for Science Policy and Implementation Research: An academy for science
policy and implementation research has been mounted on aproject modein the Administrative college of
India. Thisacademy isto enhancethe scientific departmentsin devel oping capacity in scientificinputsto
policy building inthecountry

Overall National S& T Output Indicators: Indian R&D system is under a phase of
transformation. Responding to theincreased investments of the Government of India, the public funded
research and devel opment sector has stepped up their publication strength. Therelative position of India
with respect to the number of publicationsin SCI journalshasimproved from the 15" rank in 2003 to 10"
2009. Although the number of patentsfiled in Indiafor R& D work done outside the country hasbeen
undergoing many fold increase, the patentsfiled for work donein Indiahasalso increased at an annual
growth rate of about 20%. The PhD outputsin Indiain science sector haveincreased. Thereisaneed to
ensurequality inthe S& T outputswhile expanding the base. M ore active engagement of the private sector
into R& D needsto befostered and promoted through both policy and programmeinputs. DST iscurrently
sai zed with the devel opment of strategiesto enlargethe R& D base and attract the private sector investments
intoR&D.
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CHAPTER

STRENGTHENING BASIC RESEARCH
AND DEVELOPMENT

Oneof themain goadsof thedepartment hasbeento enablethelndian S& T community toincreaseits
scientific outputsin the form of scientific publications and patents. Various enabling measures,
strengthening and improving funding systemsfor ExtraMural Research have been addressed. One of
the key roles played by the Department has been to strengthen the R& D funding systemsin the
country. Therate of growth of scientific publicationsfrom the country asagainst theglobal average
has been the targeted bench mark for monitoring the R& D performanceof India. Initsrole asthe
major R& D funding agency, the Department has set for itsalf targetsto a) increasethe R& D base, b)
increasethesize of R& D grants, €) increasethe processefficiency by reduction of processtimefor
gpplicationto grant-decision and d)f oster researchin new and cutting areas of science and technology.
Theresultsof the enabling actions of the department in therole of magjor funding agency areevident
intheform of growthtrendsinfunding levels.

Indiahasregistered an annual growth of rate of 12% in scientific publicationsin Science Citation
Indexed journasduring thelast threeyears. Thisisto be compared to about 4% of global average.
Thereisaso arelativeimprovement intheglobal ranking from 15" positionin 2000 to 10" in 2009
with respect to the number of publications. Thereisa so animprovement intherelative ranking of
number of patentsfiled by Indian researchersinthe USA and OECD countries. A significantincrease
inthe number of PhD outputsin the country hasbeen reported during thelast fiveyears.

The current share of DST in the ExtraMural Research funding in the country is about 50%. On
account of several initiativestaken by the department, there hasbeen anincrease of morethan 250%
inthe number of proposalsreceived by the department indicating an expansion of R& D and stake
holder bases. Serviceimpact ratio of the department asthemajor R& D funding agency of the country
isassessed by the percentage share of researchersreceiving ExtraMura Research grantsfrom DST.
Morethan 50% of activeresearchers publishing papersin SCI journasarerecipientsof R& D grants
from the Department currently.

A concerted effort hasbeen madeto increasethe size of the project grantsand speed up thedecision
making processes relating to release of R& D grants during the last three years. A Science and
Engineering Research Board hasbeen notified with adesreto de-bureauicratize R& D funding systems.

SCIENCE AND ENGINEERING RESEARCH COUNCIL (SERC)

Science and Engineering Research Council (SERC) isaflagship of DST. Sinceitsestablishmentin
1974, SERC has been DST’s apex advisory body for all matters related to promotion of researchin
emerging and frontier areasof Scienceand Engineering. SERC hasbeenthesinglelargest national agency
engaged in promoting basic researchin all areasof science and engineering and has achieved significant
successin furthering the growth of research in new inter-disciplinary areasin science and engineering.
SERC hasbeenthe maingtay to nurture scientific activitiesand promote scientific excellencein theacademic
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sector. It has been the mainstay of open-ended basi ¢ research in the academic sector; about 45% of the
extramura research funding in Universities/ Collegeswasfrom SERC/DST and therest from 18 other
Departments/funding agencies.

Thethrust of SERC includestheformulation of programme and schemesaimed at making Indiaa
worldleader inthe generation of new knowledge; planning, promoting and funding of high qudity research
infrontier and emerging aress, identification onarea time-basismaor inter-disciplinary, frontier research
areas (evenfuturigtic) identifying individuas, groupsand/or ingtitutions, evolving andinitiating nationaly
coordinated programmesin variousidentified areas so asto network institutionsthat will have multiplier
effect inpromoting research; devel oping systemsto assessoverd| hedth of indian scienceacrossdisciplines
and bring out relevant S& T indicators, encouraging acritical mass—adequate number of bright people—
doctoral/post graduate/research studentsto meet the needsof high quality research; building up excellent
infrastructureand environment dedi cated to scientific pursuit; exploring synergy between academicingitutions,
S& T laboratoriesand industry etc.

SERC continued its programmes focussed on the promotion of research and devel opment in new
andinterdisciplinary areasof Science& Engineeringinthecountry. Asinthepreviousyears, Programmes
under SERC were carefully sel ected through the ProgrammeAdvisory Committees (PAC) who played a
pro-activeroleinidentifying challenging areas of research and supported proposa swith defined objectives
intheseareas. SERC hasover theyearscreated achain of research centersof excellenceindiversefields
of S& T. Thishascontributed in augmenting the R& D capabilitiesat academic institutions and national
laboratories. Many of these Centres have advanced research facilitiesto attract young researchersto
continuetheir research activities.

Manpower Development isanintegra part of the SERC Scheme. A large number of Young Scientists
were supported to take up chalenging R& D activitiesasacares.

The Council, sofar, hasmet thrice during the period and has approved support to several projectsin
variousbroad areas of Science & Engineeringin addition to training programmes and workshops. Severa
SERC schoolsinareaslike High Energy Physics, Theoretica techniquesinatomic and molecular collision
physics, Nano-Optics, Guided Wave Opticsand Devices, Nonlinear dynamics, Technology of Processing
Plasmas, Herpetol ogy, Chronobiology - Clocks Rhythmsand Behaviour, Neurosciences, Agricultural
Drought : Climate Change and Rainfed Agriculture, Ocean Atmosphereinteractionsand Global change,
Global warming on climate change, Dynamics and Forecasting of 1ndian Summer Monsoon, Statistical
distribution theory and applicationsin dataanalysis, Electrochemical systems, Patternsand Interfacial
Instabilitieswith applicationswereheld.

Specid effortsweremadeto identify active scientists, particularly Young ones, and Institutionsin
remoteareas and to encouragethem by providing research support and Visiting fellowshipsetc.

The Website for the SERC (www.serc-dst.org), which was launched nine years back, has been
updated and isbeing used extensively by the scientific community.

Specid emphas shasbeen given to themonitoring and eval uation mechanism of research programmes
so asto assesthe quality of work and research output. Several Group Monitoring Workshops have been
organizedinvariousdisciplinesinthisperiod.

The Department under the SERC R& D programme sanctioned 391 Scienceand Engineering R& D
projectstill 15.12.2010 at atotal cost of Rs11106.3 lakhs. Thediscipline-wise and institution-wise break-
up of fundsisgiveninFig. 1.1& 1.2.
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SERC SUPPORT - DISCIPLINE WISE
2010-2011 (till 15.12.2010)

Life Sciencas {115)

Physical Sciences [532)

13%
Chemical Sciences [B2)
2195
Earth & Atmospharic
Sciences (60}
15%

Engineering Sciences (64) Mathematical Sciencas [ 18]
16% S

Fig. 1.1: SERC SUPPORT —DISCIPLINE WISE 2010-2011 (till 15.12.2010)
TOTAL AMOUNT Rs. 11106.3 L akhs

SERC SUPPORT - INSTITUTION WISE 2010-11
(till 15.12.2010)

Universities [153)

Colleges [19)
5%

IIT FllSe 7 NSER I WAT (105)
2T%

Mational Labs [#8)
Cithers (18} 255
45

Fig.1.2: SERC SUPPORT —INSTITUTION WISE 2010-2011 (till 15.12.2010)
TOTAL AMOUNT Rs. 11106.3 L akhs
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R& D Projectssanctioned during 2010-2011 (till 15.12.2010)

Broad Area No. of Projects Sanctioned Cost(Rs. in Lakhs)
Chemical Sciences 82 3291.7
LifeSciences 115 3739.4

Physical Sciences 52 1248.1

Earth & Atmospheric Sciences 60 1077.5
Mathematical Sciences 18 114.8

Engineering Sciences 64 1634.8

Total 391 11106.3

A new nationa funding agency Scienceand Engineering Research Board (SERB) hasbeenformed
withthe approval of the Parliament under anew legidation. Thenotification for theformation of the
SERB wasissued on 11th June, 2010. SERB givesan opportunity for the science and technol ogy
sector to de-bureaucratize R& D funding through new structures. Thefunctiona autonomy of SERB
is expected to enable the department to meet the aspirational needs of the main stake holders of
R& D community inthelong term. SERB offersaunique opportunity hitherto unavailableto the
Ministry to leverage functional autonomy accorded by the new rulesand regul ations of the new
legidated body. Thelong termtrgjectory of the department isto deploy SERB asthe main competitive
funding agency and focus on developmental and promotional roles.

Thebroad disciplinewisedetails of the achievementsareasfollows:
ATMOSPHERIC SCIENCES

Sudiesrelated to thephysica, chemica and dynamica aspectsof theatmosphere (lower, middleand
upper atimosphere) including the monsoons, coupled land-ocean-atmaospheric system, geosphere-biosphere
interactions and devel opment of technology are being supported under Atmospheric Science scheme.
During the period under report organized two mestingsof the* ProgramAdvisory Committeeon Atmospheric
Sciences' . A group monitoring workshop was organized in which 10 completed projectswere eval uated
and monitored the progress of 26 ongoing projects. The salient achievementsunder the above program
areasfollows.

Space Weather Physicsand Dynamics

Observationsof very low frequency (VLF) amplitudeanomaly during thetotal solar eclipse of 22
July 2009 indicated depletion of €l ectron density in the D-region of theionosphere caused by the solar
eclipse. A banded Sphericsstructurewas observed at Agraduring April 2010, whichiscaused by specular
reflectionfrom anirregularity of enhancedioniozation at the base of theionosphere. A wave-dabinteraction
model has been used to study the scattering of VL F ground transmitter signal sfrom localized enhancements
of ionization in the lower ionosphere caused by transient luminous events such as sprites. Theresults
explainthe VL F amplitude and phase anomaliesin sub-ionospheric VL transmitter signalsreceived at
Agra, which are caused by distant sprites.
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Investigations on the structure and dynamics of ionospheric irregul arities through radio beacon
scintillations, very low frequency wave propagation and expl oration of magnetospheric plasma, variations
of thetotal electron content and ionospheric perturbations due to earthquakes, characteristics of low
|atitude magnetic pul sations over two Solar cycles, nonlinear coherent wave structuresin magnetosphere
and ionospheric plasmas, non-linear wave models, remote sensing of low latitude ionosphere and
magnetosphere using whistler technique and application of globa positioning system for monitoring the
Earth’' satmosphere, study of nonlinear processesin Sun Earth connection and establishment of * Stratosphere-
Troposphere (ST) Radar facility at Nainital’ arein progress. I nitiated new projectson " Investigation of
atmospheric effectson future ground based augmentation for GPS system’ and "Electrodynamical control
over theionization processesnear thenorthern crest of equatorid ionization anaomaly and beyond'. 1dentified
scientifically important locations (viz. Kochi, Kolkataand Visakhpatnam) towards the establishment of
threemore ST Radarsand further discussionsarein progress.

Atmospheric Dynamicsand M odeling

The Sodar observationsat Punerevealsthetypical signaturesof wind fieldsfor thelate afternoon
thunderstorm (T'S) such asdecd eration of windswith or without changein directionleading to convergence,
afew minutesprior totheonset of thundershower. Relatively higher turbulencekinetic energy in convective
boundary layer isobserved onal TSdays. Mixed layer depthishigher than lifting condensation level on
TSdaysin May and Juneindicating saturation of air parcelsin updrafts.

A regiona climate modeling system (RegCM 3) has been integrated at 60 km horizontal resolution
over Indiato evaluate themode performancein simulating some of theimportant componentsof Indian
summer monsoon circulation and rainfall. Resultsindicate that RegCM 3 capturesthefeatureswell and
closeto observation. Thismodel at 20 km resol ution capturesthewel | marked cyclonic circulation formed
over the Bay of Benga and south westerly flow over the Arabian Seaand the smulated precipitationis
dightly below that of the observed during the heavy rainfall event of 26 July 2005. Further sensitive
experimentsusing snow dataindicated that precipitation wasreduced mainly over the northeast and south
peninsular Indiawith theintroduction of 10 cm of snow over the TibetanregioninApril. Daily energetics
(kinetic energy and momentum transport) of zona waves (wave numbers0to 10) were computed from 1
April to 30 September during 1951 to 2010 at 10 standard troposphericlevels. Studiesof theatmospheric
energeticsduring the onset phase and active phase of the monsoon season and inter comparison of model
smulationswith different resol utions, predictability studiesof theatmosphereusing error growth studieson
low dimensi on mesoscaleand globa modelsarein progress. Studieson * Numerical smulation of western
disturbance and associated extreme weather using amesoscale model’, "Monsoon Rainfall forecasting
using Neural Networks' and * Establishment of acoupled climate and carbon cycle modeling activity and
investigation of theeffectsof CO2 fertilization’ arein progress. Further studieson " Climate variability over
Indiausing Regiona ClimateModd’ havebeeninitiated.

Aerosolsand Atmospherel nteractions

Compl eted the validation of indigenoudy devel oped handhel d Sunphotometer and study theimpact
of aerosolsand gaseous pollutantsin ambient air on physiological parametersof human health dueto
agricultural crop residueburning at Patiala. Analysed the observationsusing Aircraft during 25 Juneto 03
July 2009toinvestigatethe spatial and vertical distribution of cloud condensation nuclel and hydrometeor
size spectraover thelndo Gangetic Basin (IGB). Theresults suggest large absorption isassociated with
both fine and coarse particles, thus providing first direct evidence of coarse mode absorption. These
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measurementsof 3-D distribution of aerosol propertiesreduced the uncertainty in estimates of aerosol
heating rate over the Indo Gangetic Basinto 10%, whilethetop of the atmosphereforcing over theregion
arecomparable. Also, the atmospheric warming over thewestern and central 1GB istwice compared to
the eastern |GB, thus suggesting the persistence of high aerosol heating in the monsoon season when
aerosol sare expected to bewashed out. For thefirst time, distribution and sources of ambient NH_ over
National Capital Regionisestimated precisaly as18.4 +1.7 ppb with day and night variation. Sampling of
airborne endotoxin and bacteriawas carried out acrossten sampling sitesin Mumbai city. Twenty eight
bacterial species were identified and Gram positive bacteria dominated across all sampling sites.
Saphylococcus, Klebsiella spp, Serratia spp, Enterobacter spp, Pasteurella spp, Proteus spp,
Saphylococcus spp and Acinetobacter spp aremedically important speci es characterized from samples.

Regular measurement of organic and black carbon and chemical constituentsof ambient aerosolsat
asuburban site of the Indo-Gangetic plain, studieson‘ Role of Polycyclic aromatic hydrocarbons (PAH),
Volatile organic compounds (V OC) and Ammoniain aqueous phase atmospheri c autoxidation of Sulfur
dioxide', ‘Ambient air pollution and its sources in the background sites of different hill spotsin the
northwestern Himalaya, Himachal Pradesh’, * Characterization, toxicity and health risk assessment of
polycyclic aromatic hydrocarbonsin particul ate matter and emissionsfrom different combustionfuels,
‘ Spatia and tempora dynamicsof urban heat idandin Delhi anditsimplicationfor theair quality of Delhi’,
and "Behaviour of Ozoneanditsprecursorsunder different industrial Environment around Udaipur’ arein
progress. Initiated "Design and devel opment of Multi-wavelength Laser Radar (LIDAR) for measurement
of Aerosolsand Cloudsin the Troposphereand lower Stratosphere’ and "Physical and optical properties
of Aerosolsover an urban location- Jaipur’.

Agrometeor ology

Field experimentsto understand the crop-weather interactionsin selected medicinal and aromatic
plantsgrown in Himachal Pradesh revealed that temperature hasamajor rolein the biosynthesisand
accumulation of compounds stevioside () and rebaudioside A (Rb) inthe Seviarebaudiana plants. In
salvia, the vegetative growth of the crop was highest under open conditionsthan shade conditions. Thus,
Sdviacrop requiresunny conditionsfor growth and devel opment. Studieson carbon sequestration potentia
of reduced tillage system under rainfed conditions, studieson the climateimpacts of sugarcanegrowth and
yield in eastern Uttar Pradesh; ‘ Integration of crop growth and yield response of cotton to multiple
environmenta stresses, soil and genotypesin spaceand time by dynamic smulation’ arein progress.

Continental Tropical ConvergenceZone

Specid emphasi swasgiven under I ndian Climate Research Program (ICRP) to evolveand implement
multiagency, multi-disciplinary coordinated field experimental campaignstoinvestigate theland-ocean
atmosphereinteractionsand their rolein monsoon variability. The Continental Tropical ConvergenceZone
(CTCZ) isasub-program under ICRP. It isamulti-ingtitutional program planned and executed by the
Indiansto understand monsoon rainfall variability inthe monsoon zone over the Indian sub-continent.
CTCZ objectiveswould address physical processes taking place on synoptic, meso, cloud and cloud
microphys ca scalesandtheir interactions. M onsoon invol vesland-ocean-biosphere-amosphereinteractions
and their feedbacks, and theseissues are given importancein CTCZ. Thedirect and indirect effects of
aerosolson monsoon variability on different time scalesare among the objectives of thisstudy. Special
effortswill be madeto € ucidatethe nature of the cloud systemsover land and measure critical components
of water and heat balancein sel ected basins/'watershedsin the monsoon zone to understand the impact of
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land surface processesand gaininsight into genesisof cloud systemsand their propagationsover land and
ocean. CTCZ isamulti-year programinvolving specid field experimentsover land and ocean, insitucloud
observationswith instrumented aircraft, analysis of existing datafrom conventional platformsaswell as
satdllites, buoys, ARGO floats, and theoretical/ numerica model studieswith theactive participation from
all concernedingtitutionsinIndia. A pilot phase of CTCZ wasimplemented during 01 July to 31 August
2009 utilizing most of the existing observational westher monitoring networksincluding Radars, aerosols,
agro meteorological stations, met-ocean data buoys, Argo floats and drifters, two ships (ORV Sagar
Kanyaand OTV Sagar Nidhi), two aircraftswith state-of -the-art instrumentation, additional radiosonde
systemsat Kharagpur and over northern Bay of Bengal, three micrometeorol ogical towers (Kharagpur,
Ranchi, and Anand), stand-alone atmospheric observing systems (ex. Micropulse Lidars, Sodar,
Desdrometers, etc) at few locationsnorth of 18°N, upto foothillsof Himaayas. These new observationa
datasets were analysed by the participating scientists and a “Workshop on CTCZ-Pilot Results was
organized during 29-30 April 2010 at Puneinwhich preliminary scientific resultswere presented by the
multi-disciplinary scientistsparticipated intheactivity.

The CTCZ program, including theongoing projects, wastransferred to the Ministry of Earth Sciences,
further implementation of the main observational and modeling studieswith aholistic approach will be
made available by theMinistry of Earth Sciences.

Human Resour ce Development activities:

Recognizing theneed for highly skilled human resourcesin atmospheric sciencesto meet theenhanced
interest inthediscipline organized/ planned thefollowing:
1. SERC School on‘ Ocean—Atmosphere Interactionsand Global Change’
SERC Schoal on‘ Globa Warming and Climate Change
SERC School on* Dynamicsand Forecasting of Indian Summer Monsoon’
SERC School on* Agricultural Droughts. Climate Changeand Rainfed Agriculture
Workshopin* Scientific Ballooning'.

a s~ w NN

Himalayan Glaciology

Glaciers, important resource of fresh water, are known to have profound effect on environment and
climate, land erosion, river discharge and consequential floodsand droughts. The Himalaya have one of
thelargest resources of snow andice and itsglacierswhich form asource of fresh water for the perennial
riverssuch asthelndus, the Ganga, and the Brahmaputra. Glacia melt may impact their long-term lean-
season flows, with adverseimpactson theeconomy intermsof water avail ability and hydropower generation.
Theglaciersinthe Himalayalie at aformidable high dtitude making them unique compared to the other
glaciersintheworld. Theavailable dataon Himalayan glaciersindicatesthat while recession of some
gla-ciershasoccurred in someregionsinrecent years, thetrend isnot cons stent acrossthe entire mountain
chain. Therefore, scientific study of glaciersassumesforemost importance to understand the processes
that effect on the ecol ogical system and eventually on the socio-economic fabric, for planning sustainable
development aswell asto preparefor mitigation of the effectsof future climatic changes.

To createthe basic Research & Development basein the country for studying different aspects of
Hima ayan glaciersthe Department of Science and Technology formulated acoordinated Programmeon
Himalayan Glaciology in 1986. These studies have contributed in understanding the various glacier
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phenomenon at Chhota Shigri glacier, Durung Drung glacier, Kangriz glacier, Satopanth and Bagirath
Kharak glacier, Thellu glacier, Gangotri glacier, Pindari glacier, Sonapani glacier and Changme Kangpu
glacier, etc. Satusreport on the Chhota Shigri Glacier was prepared and the same was under peer-review
for publication asareference document. Theinadequacy of long-term scientific dataposes severe congraint
indrawing definitiverel ation between the observed recessions of Himalayan glaciersinthelast coupleof
decadesand the phenomenacof globa warming. Thusthereisarenewed thrust to thisprogram and prepared
the Science Plan for * Integrated Program on Dynamics of the Glaciersinthe Himalaya including the
scientificissuestowardsfocused investigationsat selected glaciersand a so for long-term monitoring of all
inclusive parameters at ten benchmark glaciers. Initiated a Centrefor Glaciology at Wadialnstitute of
Himalayan Geology and a so prepared the detail ed project report towardsestablishing a’ National Center
for Himaayan Glaciers to giveproper directionsand morefocused attention to glaciologica researchin
the country.

Completed the studies on * Geohydrol ogical studiesand quantification of sediment load of Thelu
glacier, Uttarakhand Himaaya and ‘* Deglaci ation and associated consequences of futurewater scenario’s.
A casestudy of Gangotri Galcier’. Studieson‘ Palaeoglacid recongtructionin Pindar Valley and monitoring
of Pindar GalcierinKumaun Himaaya, * Glacier morphology and quarternary glacial history of Durung
Drungglacier, Zanskar, ladakh’,  Monitoring tempora and spatia variationsinsnow cover inlndian Himaaya
through satelliteremote sensing’, * Geomorphol ogica cum sedimentol ogica appraisa of Changme Khampu
glacier, SkkimHimaaya ,  Study of Atmospheric and Avalanche parametersaffecting Gangotri Glacier’,
‘ Spatio temporal monitoring of glaciersusing satellite remote sensing and L uminescence measurement
technique’, * Optical and microwave remote sensing of snow variationsin Gangotri and Satopanth Glacier
areasin Uttarakhand Himalayas', * M onitoring dynamicsof Surging glaciersin Indian Himalayathrough
optical remote sensing and geographical information system’, * Analysisof temporal variation of climate
vis-avisglacid fluctuationsin the northeast and northwest Himal ayabased on multi proxy records and
‘Massbalance study, snout monitoring and quaternary history of Macholi glacier, Kashmir Himalaya are
inprogress. Thefollowing new projectswereinitiated during the period under report.

*  Impact of climate changeon snowmelt runoff contribution to eastern Himalayan Nuranang River.

*  Remote Sensing based debries cover analysisof Chhota Shigri Glacier

e Snhout monitoring, mapping, massand energy ba ance and assessment of biophysica environment of
Naradu glacier, Bapasabasin, Himacha Pradesh.

*  Long-termmonitoring of Satopanth/Bhagirath-Kharak Glaciers, Chamoli District, Uttarakhand
*  Spatiotempora monitoring of Pastio Glacier using advanced remote sensing and ancillary data

*  Deveopment of methodol ogy for snow pack characterization and glacier movement studiesusing
multi frequency SARtime seriessatellitedata

*  Sudy of GlaciersintheHimalayausing Synthetic Aperture Radar Interferrometry.

The preparation of adetailed project report for the establishment of National Centre of Himalayn
Glaciology hasbeen commissioned. The DPRisready for further study and decision making.

CHEMICAL SCIENCES

Thesupport to frontier areas of research continued. Several projectsin contemporary areaswere
supported. A project for establishing aultrahigh vacuum (UHV) low energy (< 100 ev) ion scattering
mass spectrometer which can measure up to 10K has been funded. This set up will be used to study
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structure and reactivity of molecular solid surfaceswith aview to understand the chemistry and physics of
icy materialsintheplanetary system. Thiswill bethefirst systeminthecountry and may besecondonein
theworld. Severa young faculty membersweregivenfundsliberaly to start their research career.

Progress of several projectswasreviewed, and many interesting resultswere obtained. Thedetails
aregiven below. It isnoticed that among the papers published from the projects, about onethird of them
were published in thejourna s published by American Chemica Society and Roya Society of Chemistry,
UK. Afew patentswerealsofiled.

OrganicChemistry

Whilemany areaswerefunded, most of them arerel ated to synthesisof new moleculesand exploring
thelir gpplicationseither in biology or materia properties. Some of them were aso related to developing
new and efficient methodologies. Intheareaof chemica biology, an effort todiscover dllosteric modulators
of glycogen like peptide-1 receptor (GLP-1R) to combat type 2 diabetes; and regul ation of cancer implicated
genesand understand themol ecular pathwaysthrough chemica modification of steroid hormonereceptor
werefunded. Some of the new methodology projectsare: stereosdl ective and atom efficient synthesis of
multi-functional and bioactive molecules via Morita-Baylis-Hilman and Rauhut-Currier reactions,
devel opment of new synthetic protocolsfor creating natural productsand related diversity in quest for
anticancer agent using amino acidsaschird synthons, design and synthesisof flexible modelsbased on
pyrazol[3,4-d] pyrimidinefor better understanding of areneinteractionsat molecular and supramolecular
level; and synthesisof functiondized C-aryl glycosdes. Some projectswere supported intheareaof drug
delivery. They are on biocompatible synthetic capsul es asreaction vesselsand delivery vehicles,; and
oligopeptide based hydrogel sand their applicationsin controlled drug release.

Someachievementsarising from the projectsarelisted bel ow:

K/

s Co-crydasi.e. crystalinemolecular complexesof two- or more neutral moleculesare emerging as
aclassof pharmaceutical materias. Cocrystalsof the anticancer drug Temozolomide (TMZ) were
preparedtoimproveitsstability. The Temozolomide-succinic acid cocrystal wasfound to bemuch
more stable (no discol oration even after oneyear, two different batches of drug and drug cocrystal

were studied) and has comparabl e dissolution profile comparedto TMZ.

s A hithertounknown nove andfacilemethod for the chemo- and regiosd ective cleavage of benzylidene
acetalsto the corresponding & and &-benzoyloxy carboxylic acidsusing RuCl,, -Nal O, reagent
system has been devel oped. The synthetic potentia of thisnew methodology isfurther exploitedin
theenantiosdective synthes sof pharmaceuticaly important &benzoyloxy carboxylic acidsfromtermind
olefins. Thepower of thismethodology isfurther showninthe stereosel ective synthesisof biologicaly
relevant (2R,3S)-3-hydroxy pipecolic acid (Angew. Chem. Int. Ed. 2010, 49, 804-807).
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Fig. 1.3: ANovel method
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Singleand double Oxo-PyU labeled fluorescent oligonucl eotide probeswere devel oped, utilizing
whichit hasbeen possible to detect A and consecutive AA bases and discriminate G and GG bases
of target DNA located opposite to the label ed base of the probe DNA viageneration of enhanced
fluorescencesignal. The probescan potentialy beuseful for discrimination of A/G or AA/GG dlde
asrevealed fromtheir fluorescence behaviour. ( Bioorg. Med. Chem. Lett. 2010, 20, 3227-3230).

A formal total synthesisof platencin abroad range antibiotic hasbeen devel oped (Org & Biomoal.
Chem. 2010, 4472-4481).

Cholegteral based liquid crystdlinedimershave been synthesized comprising of a5-phenyl subgtituted
oxadiazole unit, connected to a cholesterol unit through athio-alkyl spacer at one end and to a
terminal O-akyl substituted phenylbenzoate unit through animinelinkage, at the other. Themain
feature of the study isthe observation of unusually large temperaturerangefor the TGBC* phase,
perhapsthelargest range (~100°C) inadimer. Interestingly, these dimers, having either TGBC*-N*-
BPor TGBC*-N* phase sequence, exhibit the TGBC* phaseenantiotropically. ( J. Mater. Chem.,
2010)

Novel cholesterol based mesogenic compounds have a so been developed using * click’ chemistry.
Thenewly synthesi zed mesogensshow N*, TGB and partidly bilayered SmC* (SmCd*) phases(
New J. Chem., 2010, 34, 1255-1260).

A JAVA based tool ChemEd has been devel oped, which allows drawing chemical structuresona
graphical user interface (GUI) by selecting appropriate structura fragmentsdefined in afragment
library. (Journal of Chemical I nformation and Modeling — 50, 2010, pp 755-770).

Inorganic Chemistry

Some of the new projectsfunded were:

Investigation of solubility and catalytic properties of substituted hydroxyl, fluoro and oxy apatite
ceramics

Synthesisand structural characterization of somenovel organotellurium compounds: the potential
precursorsto materials

Aninvestigation of novel organic nitrate saltsand porous metal oxides
Roleof copper inAlzheimer’sdisease: Aninteraction of copper with A3 peptide

Platinum meta complexesof selected organicligands: Synthesis, characterization, and exploration of
catalytic properties

Coordination polymersof transition and lanthanide metal sfor heterogenous catalyss, luminescence
and magnetic studies

N,N’, N”- Triarylguanidine complexesof Platinium group metas
Colorimetric sensing of ionswith calixarene functionalized gold nanopartices

Cu(I) and Zn(11) complexesof imidazoleand amino acid donors. Synthesis, characterization, stability
andbiologica activities
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*  Inorganichybrid helicate and encapsul ation assembly mimicking cell and DNA structure

»  Sdectivecatalytic reduction of NOx from |ean automobile engine exhausts by hydrocarbonsusing
metd oxidecatalysts

»  Synthesesof efficient and purebluetriplet emitting materia sfor fabrication of white organiclight
emitting diodes (WOLEDS)

»  Sdf-assembly and spectroscopicinvestigationsof bio-inspired cataytic surfaces
*  Organo and metal-organo supramol ecular assembliesbased on 1,3,5-Triarylbenzenes

*  Synthess evauation and dectrochemistry of nove pyrimidyl and quinolinyl chalcogenides(E=S. Se,
Te) and their solubility enhancement in micellar/microemulson media

*  Nitricoxidereactivity of Copper (11) complexes
»  Synthess, reactivity, structure e ucidation and catal ytic aspects of vanadium complexes

*  Transition metal complexesastriple channel sensorsfor anionsand photophysical properties of
metall oreceptors

*  New lron(lI1) porphyrinframeworksfor the heterogenous catal ytic oxidation reactions
Someinteresting results obtained from ongoing/compl eted projectswere asfollows:

« A novel antenna complex of Terbium(I11)-4-(dibenzylamino)benzoate has been designed and
synthes zed which exhibitsintense green luminescencein the solid statewith aquantum yield of 82%,
thusmaking it asan excellent candidatefor usein various photonic applications (Inorg. Chem. 2010,
49, 2407-2415).

Energy Tronsfer

Euxcalleni Candidate for
various photonlc applications

Fig. 1.4: Highly Efficient Green Emitting M aterialsBased on Homodinuclear L anthanide
4-(Dibenzylamino) benzoate Complexes

+« Inaproject ondevisngimprinted polymer (biomimetic) based strategiesfor metal-based drug delivery
vehicles, higher and sustained in vitro release of “COPPER SALICY LATE” (anti-inflammatory
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drug) and“CHROMIUM PICOLINATE” (anti-diabetic drug) wasdemonstrated for first time based
on novel metal-Cheateimprinting concept. Again, micro encapsulation of “FOSRENOL” (lanthanum
carbonate) with CHITOSAN functionsas* Paracellular Permeability Enhancer” by atering the
physicochemical characterigtics. Such successful incorporation wastested for de-phosphatization of
0.9% saline and Human Plasma Serum solutions. Thisresulted inlowering the PILL BURDEN
arising out of the enhanced pharmacol ogical effect compared to the un-encapsulated drug.

+ Desgnand synthesisof anovel iron-catecholate model complex of atridentatefacial N,N,O-donor
ligand that mimicsthe’ 2-His-1-carboxylatefacia triad’” motif observed inthesuperfamily of nonheme
iron enzymes has been been made. The extradiol cleavage reactivity without the formation of
any auto-oxidation product isfirst of this kind with a model iron-catecholate complex of a 2-
N-1-carboxylateligand (I norg. Chem. 2010, 49, 4518-4523). Theiron-catecholate complex isa
potentia functional mode of extradiol-cleaving catechol dioxygenases.

< Avey dfectivefixation of environmenta carbon dioxidewasdemonstrated intheform of carbonate
in an air stable molecular capsule of an easily synthesized tripodal urea receptor followed by
regeneration of freereceptor from the capsule under mild conditions (Chem. Commun. 2010, 46,
1082). Thissystem or similar systems could be potential for capturing aeria carbon dioxideinthe
formof carbonate capsulefrom atmosphere.

% Inanother work theassembly of atripodal amide receptor on benzene platformtoformdimeric
capsule upon encapsul ation of acetate/hydrated fluoride/hydrated chloride hasbeen done (I norg.
Chem., 2010, 49, 943). Thiskind of capsular recognition of anionsintheir hydrated formswould be
more useful in devel oping technol ogiesfor theremoval of toxic anionssuch asfluoridefrom water.

+  Severa nove macrocyclic moleculescontaining pyrroleringshave been synthesized and their anion
receptor studies have been carried out by NMR. These macrocyclesrepresent an important new
classof expanded calix[4]pyrrole systems. They bind with anionsin different binding stoichiometries
which are confirmed by Job'splots. In general these receptors have high affinity of binding with
fluoride anion as shown by the binding constants. Interestingly one of the receptors containing
dipyrrolylmethane moiety exhibits sel ective binding with the sul phate anion from agueous-organic
solvent mixturein the presence of other competing anionssuch asphosphate and nitrateanions. This
process of separation of sulphate anion from amixture of anionsin agqueous-organic solvent can be
useful for remediation of nuclear fuel waste materials(Org. Lett. 2010, 12, 3212-3215; Org. Lett.
2010, 12, 3910-3213).

A review of projectssanctioned under “metal based drugs’ program wasdoneand someinter esting
resultsobtained in them aregiven below:

% Photodynamictherapy (PDT) isafast developing modality for the treatment of various kinds of
tumorsanditinvolvestheinactivation of living cdllsby the combined action of light and aphotosengtizer.
Of the various photosensitizers ¢ g1y 20% HOECHST 20X MERGED
investigated so far, the
hematoporphyrinderivative(HpD) is
currently inclinical usefor anumber
of cancers. However, it has been
found that it causes cutaneous
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photosensitivity, immunosuppression and moreimportantly hasonly aweak absorptioninthered
region of the spectrum. In this context, a project was given to develop novel and efficient
photosensitizersthat absorb in thered region and are nontoxic and selectivein efficiently destroying
neoplastictissues. Towardsthisobjectives, aseriesof nove photosenstizerswere synthesized based
onmodified squaraines, porphyrins, chlorins, N-confused porphyrins, porphycenesand their metal
complexesand these compoundshave been investigated for their photophysical and photobiol ogical
properties. Of these systems, the newly synthes zed porphyrin derivative (SJR 103) foundtolocalize
inthecdlular nuclel sdectively and exhibitspotent PDT activity through gpoptosis. Thefluorescence
microscopicimages showing thecellular localization of the porphyrin derivative inthenucleusare
shownintheabovefigure .

« Newiron (l11) and oxovanadium (IVV) complezes were designed that show photo-induced DNA
cleavageactivity inred light within PDT spectral window and these complexes show significant
photocytotoxicity and poor dark toxicity in different typesof cancer cells. Thiswork isexpectedto
helpin design and development of meta based agentsfor potentia applicationsin PDT.

Physical Chemistry
Some of the new projectsfunded were:

*  Deveopment of quas solid-gtate photoe ectrochemica solar cdlswith nove nanostructured compodte
photoanodes.

»  Topologicaly new polymersthrough controlled molecular architecture: Synthesisof dendritic-linear
hybrid multi-armed polymersusing TEM PO end-capped and TEM PO anchored dendritic polyurethane
core.

*  Preparation and characterization of ceramic nanocontainersfor biomedical applications
*  Theoreticd investigation of magnetismin molecules, molecular magnets, and magnetic materials
*  Photo-processesof donor-acceptor substituted polyenesinionicliquid media

* A study onthedifferential binding and recognition of mononuclear-metal ionsat different sites of
metallo-gpoprotein by M D-smulation methods.

»  Deveopment of nano-structured cataystsfor hydrogen production by steam reforming of methanol
«  CatayticCO, reforming of glycerol

*  One- step co-electropolymerized nano conducting polymer-enzyme composite film biosensor for
sensitivedetermination of polyphenol antioxidant

*  Nove conjugated polymersfor solar cell

e Studiesonsinga sourcemolecular precursorsderived from 1,2,3-sel enadiazoleand trangtion metals
for synthesisof magic sized nano-clusters (M SNCs) and quantum dots (QDs)

e Structure, stability and CO, uptake properties of |ayered hydroxides

*  Development and assessment of porouspoly |-lactic (PLLA)-s Ik fibroin-curcumin nano fibresfor
drugddivery
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»  Preparation and characterization of mixed metalsoxide nanoparticlesloaded with nobel metalsand
itsphotocatalytic applications.

*  Quantum dotsbased chemica and biochemical sensing

*  Theoretica investigation of intersystem crossing dynamicsin chemical reactions.

*  Adsorptionandfreezing of heteropolymerson disordered surfaces: amodel for biomimetic recognition
*  Conformation of microhydrated peptides. L aser-desorption jet-cooled studies.

e Onthedual electrodebehavior of LiyMXO4 (X=Sn,P) compounds: An explorative attempt on a
new concept

. Effect of confinement on chemica reactions

»  Sizeand shape controlled magneto-optical nanoparticlesfor cancer cell imaging and photo-thermal
therapy

Someinteresting resultsobtained from funded projectswereasfollows:

% Thegeometriesof 1:1 CT complexesin solution using the polarization property of thetwo photon
Rayleigh scattering Sgna havebeen determined. Thereisasgnificant twistinthegeometry of theCT
complexesstudied hereand the actua geometry isnot dipped paradlel geometry aswasbdlieved until
now. Insolution, thusfar, therewas no techniquethat reported deviation fromthe parallel stacked or
T-shaped structure for 1:1 CT complexes. Thisisthefirst time it has been observed significant
deviationfrom thosetwo structures. Thiswill open up other researcherstolook for different equilibrium
solution structuresfor thesetypesof complexes.

< Anovd techniqueof usinginorganic crystd surfacesastemplatesfor sdlectivegrowth of polar structures
among dimorphicformsof molecular crystal hasbeen devel oped. Themolecule, ZNPPA wasstudied,
and the polymorphswereidentified using SHG, x-ray diffraction and microscopy.

< A variety of aminesareknownto react with 7,7,8,8- tetracyanoquinodimethane (TCNQ) toyield
push-pull diaminodicyanoquinodimethaneswith astrongly zwitterionic structureand Significant optica
and nonlinear optical properties. Theauthor hasdiscovered anovel course of reaction that occurs
wth 2-methy-4-chloroaniline leading to three productsin asingle pot which could be separated
through asimpleprotocol. Thisisaninteresting case of asingle pot reaction yielding different optical
materialswith attributesthat can be switched through simpl e approaches such as protonation or
tuned through modification of the push-pull characterigtics.

% Understanding therole of water in protein folding isan important and challenging problem. To
understand the origin of role of water during folding and unfolding transitionsof proteins, along
atomistic molecular dynamics(MD) smulationsof agueoussolutionsof different proteins ( HP-36,
Hen egg-whitelysozyme, barstar) were performed. Theinvestigationscarried out so far indicatethat
correlationsexist between the partial unfolding of aprotein and the microscopic propertiesof water
around it. The extent of such correlations may depend on one or more of thefollowing factors (i)
nature of the secondary structures of the protein (ii) local motionsof theresidue side chains(iii)
exposure of theresidue side chainsto water.
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% Theunusua twofoldincreasein the counter ion binding capacity of AOT when the concentration of
the added NaCl becomes about 0.02 mol kg-1 has been confirmed. It has been shown that at this
particular concentration of NaCl the aggregation number of AOT and the polarity of themicellar
interface change suddenly. Shiftinthepolarity of theinterface occurring at about 0.02 mol kg-1 NaCl
isfound to be dependent on the probe used and hence the sites of residence of probesinthe AOT
micellearedifferent. Through SANS experimentsthe author could show that at about 0.015 mol kg-
1 NaCl the shape of AOT micelle changesfrom prolate spheroid to rod-type reveaing thereby the
shape change of AOT micelleasresponsiblefor the sudden two-fold shiftinthevalue of &

« Theapplication of lessfamiliar ethylene glycol-AOT reverse micelle for the synthesis of silver
nanoparticle using glucose as mild reducing agent and i sooctane asthe continuous mediahas been
reported. Thepureethyleneglycol-AOT reversemicelleand the perturbed reverse micelle(containing
silver nanoparticlein itswomb) through sol vation dynamics measurement using steady-state and
time-resol ved fluorescence spectroscopy hasbeen made. Finally, theresultstwere compared to get
theval uableinformation about the perturbed reverse micellar system containing silver nanoparticle.
Throughthework, it hasbeenfound that inthe purereversemicelar system, withincreasing ethylene
glycol loading, solvationtimewas decreasing and anisotropy val ue became d ower. Inthe perturbed
reversemicelar system (containing silver nanoparticle) having thesameenvironmentd date, that is, at
the same ethylene glycol content, solvent and rotational relaxation became slower and faster,

respectively.

+ Nine transition metals complexes with ferrocenyl dithiocarbamates have been used as novel
photosengitizer inthelight harvesting solar cells. Out of the nine compounds, nickel complex, copper
complex and platinum complex showed maximum light harvesting capacity. Hence, it can be concluded
that theferrocenyl dithiocarbamates complexes possessing square planar geometry have got the
potentia to become efficient photosenstizer for their useinthe DSSC.

% Correation study of ion transport with structurewas carried out. 1onic conductivity was measured
acrossthe solid-solid state and melting transitionsin thetemperaturerangefrom-47to 70 C. The
system measured are; LiClO,-SN; LiTFSI-SN; NaCF,SO,-SN. In all the above systems it was
found that theionic conductivity isinfluenced by thetrans-gaucheisomerismin dilute concentrations
of the salt. It has been found that trans-gauche isomerization is important only for dilute salt
concentrationsand traceamountsof impuritiessuch aswater. At higher sat concentrationsdetrimental
solvation effects becomeimportant and have to be taken into account for optimization of materials
properties.

Green Chemistry

Some of the new projects supported were:

»  Development of eco-friendly processesfor producing Guaifenesinand p-Amino phenol using green
catayds.

»  Development of environmentaly benign synthesesof library of ana og-based designed moleculesas
topoisomerase || inhibitors, and to perform their bioeval uation studies

*  Preparationof cost effective* reusablecatalyst” whichwill emergeaspotential catalyst imparting
highregio and chemo-sdlectivity in variouschemicd transformations.
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Someinteresting resultsaregiven below:

« Theprocessability of Polylacticacid (PLA), adifficult to processbiopolymer duetoitshbrittle nature,
wasimproved with the addition of Poly(butyleneadipate-co-terephthal ate) (PBAT), an €lastomeric
thermoplastic. With theincorporation of 25% PBAT, thematerial could beeasily processed without
compromisingitsinherent propertiessuch asmodul usand tensle strength. The propertieswerefurther
improved inthe case of PLA/PBAT blend nanocomposites, which can be used for making injection
mol ded or thermoformed productslike plastic trays, shampoo bottles, cupsetc.

« Theeffect of nanoparticleson the biodegradability behaviour of PBAT wasalso studied. Various
organomodified layered silicate nanofillers, viz. C30B, C20A and B109, invarying ratioshave been
incorporated and the performance of nanocompositeswas examined. It was observed that maleic
anhydride grafted nanocomposites showed better performance confirming improved interaction
between the claysand polymer after grafting. Further, therate of biodegradation of PBAT increased
withtheaddition of natura montmorillonite. Therefore, PBAT nano composites could beeffectively
used for packaging applications. These bio based nano compositesfind applicationintheareaof
packaging. Thusthe development of bio based nano composites could also helpin solving theissue

of plasticsdisposal.

Thefollowing Patentswerefiled out of theresultsfrom variousprojectsfundedin theareaof Chemica
Sciences.

1. Animproved method for the one step conversion of benzeneto phenol with very high benzene
conversion of 42% and high selectivity for phenaol of 95%. Thismay lead to good commercid potentia
since currently phenol iscommercialy produced from benzene by three step process.

2. Catalytic preparation of enantiopuresyn- or anti- alkoxy- and azido epoxidesand their corresponding
diols. A novel method has been found that employs HK R of recemic alkoxy and azido epoxidesto
generate two stereocentresof high puritiesinasingle step.

3. A new regiospecific processfor azidoination of olefinsusing Nal O4-K1-NaN3. The Nal O4-K -
NaN3 combination has been found to be an efficient, smple and inexpensive reagent system for
azidoiodination of alkenes. Theregiospecific 1,2- azidiiodination proceedsin an anti-Markovnikov
fashionto produce &iodoazidesin excellent yields.

4. Azridinationof olefins. A new efficient protocol for theaziridination of olefinsmediated by NalO4 as
an oxidant and LiBr and Chloramine-T as abromine and nitrogen source respectively has been
described. Interestingly, the mechanism shows that, the formation of aziridine proceeds via
bromoamination reactionin all the casesstudied.

5. Anove Processfor theAlkylation of Phenols. It relatesto an improved processfor the selective
akylation of phenolswith catalyst regeneration. It providesahighyielding and sel ective processfor
thetert-butylation of phenal inliquid phasea ong with regeneration of thecatdysti.e. to obtain 100%
conversion and around 95-97% sl ectivity towards p-tert-butyl phenol under mild reaction conditions.

6. Nove porphyrinderivativesfor photodynamictherapy (PDT): A Processfor the preparation thereof
andtheir useasPDT agentsand fluorescence probesfor biological applications.

7. A methodfor detecting anayte. Theapplicationrelatesto amethod of detecting anaytesusing non-
aromati ¢ dendritic macromol ecules. Theinherent photol uminescence of dendritic polymers, namely,
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poly(propyl ether imine) (PETIM) dendrimers, isaffected significantly inthe presence of nanomolar
concentrationsof anaytes, thereby forming thefirst indancewhere-in anon-aromatic dendritic polymer
isemployed to detect analytes.

EARTH SCIENCES

The Earth Sciences Programmeis guided by a Galaxy of experts viz. the Programme Advisory
Committee on Earth Sciences (PAC-ES). The scope of the programmeincludes study of Earth and Earth
System Processes—it’s coupling with the atmosphere & oceans. In thisprogramme, individual R& D
proposalsattempting to carryout research in forefront areas of earth sciencesare being supported. Various
co-ordinated programmeswere evolved during the year of report wherever an integrated approach to
understand aproblem/ phenomenaisfelt. During the year of report, projectsrelated to Palaeoclimate
Studies, Tectonic Geomorphol ogy, Geo-hydrol ogy were supported in addition to the ongoing activities of
the PAC-ES. Around

* 50 research projects were supported under the scheme during the year. As part of manpower
devel opment several contact programmes/training programmeswere conducted in areas of national
/ globd interest. The ProgrammeAdvisory Committee on Earth Sciences, in addition to recommending
projectsto befunded a so shouldered theresponsibility to scout for talent to take up specific research
problems, identified gapsin research and hel ped the scientist in devel oping new research idess.

Followingisthegist of thehighlightsof someof the projectsthat are supported under the programme.
Completed Projects
L ower Paleozoic acritar ch biostratigraphy of theKinnaur basin

Under the project, Ordovician-Silurian acritarchs were reported by the PI. from Vinoba Vabe
University, Hazaribagh. It wasalso reported thefirst indubitable chitinozoanswith atimerangefromthe
upper Darriwillianto Katian(Upper Ordovician) from the ShidaFormation of Tethyan Garhwa Himaaya.
Theyield of Chitinozoaisrich, well-preserved and poorly diverse. The morphological detailsare often
retained. The Scanning Electron Microscopy (SEM) observations|eft no doubt asfar asauthenticity of
these Chitinozoasare concerned. Thefindingsreved ed that the mgority of Lower Palaeozoic Gondwanan
land weresituated at high latitude and north Indiais one of thefew areaswherewe can study low latitude
L ower Palaeozoi ¢ sequence on Gondwana. The Ordovician-Silurian boundary isknown to be the global
crisisof lifedueto aglaciation occurred for abrief period. The age assigned by the chitinozoansisvery
much cons stent with the conodont age.

Sudy on fluoride geochemistry and its pathwaysto food chain in thefluoride endemic ar eas of
Birbhum district, West Bengal with an approach to develop a defluoridation technique by
geomaterials

Under the project, the effects of high-fluoride environmenta background on cropsand human health
intheF uoride contaminated irrigation water-typefluoros s-diseased areas of Birbhum didtrict, West Bengd
wereinvestigated in detail. The sampleswere collected from loca water, paddy soil, rice, wholevegetables
and soilsaround their rootsfor chemical analysis, and the result were compared with those of the control
groupsinfluorosis-freeareas, which are otherwise similar to thefluorosis-diseased areasboth in natural
background andin socia background. The study indicatesthat rice and vegetabl es can accumul ate water-
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solublefluorideeither insoilsor inirrigating water, and different cropshave different abilitiesof fluoride
absorption fromthesystem. Thefluoride content in different partsof vegetablescollected from thefluoross-
diseased and fluorosis-free areaswere statistically categorized. Moreover, different partsof acrop also
showed significantly different fluoridefixation abilities. It was demonsirated that thefluoride contents of the
strongly metabolic partswererelatively high. For example, the fluoride contents of roots, leaves and
flowersof vegetablesare much higher than those of stems.

Deformation and volume changeduring ductileshearingin theof theKumaun L esser Himalaya
of Amritpur-Bhimtal area

Theabove project aimed at deci phering the structural geometry and the deformation patternin the
outer Lesser Himalaya. For this, threecritical sectorsintherocks, ranging from thefootwall of theMain
Boundary Thrust in the south to the hanging wall of the Ramgarh Thrust inthe north, were selected for
detailed geologica and structural mapping, and the structurd analysis(Fig. 1.6 after Vadiya, 1980). These
sectorsarereferred asAmritpur sector, Khairnasector and Ramgarh sector (Fig. 1).
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Fig. 1.6: Geological setting of the study area (after Valdiya, 1980). White rectangles define
three critical sectors that are selected for detail structural studies. 1- Amritpur

sector, 2- Khairnasector, and 3- Ramgar h sector.

Al RALIK CaRiaL

It has been reported that the Main Boundary Thrust cutsthrough thelarge scale syncline, namely, the
Ranibagh synclinein the Middle Siwalik sandstone beds. The Precambrian Amritpur granite hastwo
mappable components. (i) the older mesocratic and porphyritic graniteand, (i) theyounger leucocratic
granite. The contact between thesetwo typesof granitesiscommonly faulted. Itistheyounger leucogranite
that isjuxtaposed mostly against the Siwalik Group of rocksalong the Main Boundary Thrust. A new
thrust, namely, the Chamariathrust ismapped, within Ramgarh Thrust sheet, a ong the contact between the
Ramgarh granite and the Nathukhan Formation. Structural anaysisof the mesoscopic fabric datacoupled
with the outcrop scal e overprinting rel ationships and the map pattern reveal acommon deformation plan
for the Nagthat Formation, the Ramgarh granite and the Nathuakhan Formation. Results of palaeostress
analysisfrom the striated faults and the mesoscopi ¢ kink foldsimply the deformation of therocks L esser
Himaayan duplexinal thethreetypesof tectonicregime, thrugt, strikedip and normd fault typeduring the

Himaayan orogeny.
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Fluvial Dynamicsand Subsurface Stratigraphy of the Gandak M egafan.

Thework completed under the above project providesthe answer to many important questionssuch
ascontrol of climate and tectonicsin the evolution of gangaplain, recharging of ground water, lateral
erosion asan independent natural hazard even during low discharge period, spreading of water duetolow
water storage capacity of the basin, which causesflood during heavy rainsand natura drainagefor this
ground water fed riverswhichwereearlier considered astectonicin origin, and strong monsoonin the past
besidesthe basic conclusion related with the palaeodynamics, facies of the channel, interchannel and
subsurface deposits, geochemical, environmental magnetism and palynol ogy of the Chhoti Gandak river
basin.

Ongoing Projects
National Programmeon | sotope Finger printing of Water sof India (IWIN)

Under theabove | RHPA project, A multi-institutional collaborative nationa research programmeon
| sotope Fingerprinting of Waters of India (IWIN), funded jointly by the Department of Science and
Technology (DST), New Delhi and Physical Research Laboratory (PRL), Ahmedabad is currently
underway. IWIN aimsat isotopicaly (630 and 6D) characterizing theIndian hydrologica cycle, acrossdl
its components, namely marine source waters of Arabian Seaand Bay of Bengal, atmospheric water
vapor, rainwater, groundwater and river water. The scientific objectivesof IWIN areto better understand
the atmospheric, surface and sub-surface processesinvolved in the formation of marine vapor andits
latera inland movement, rain formation, rain-out, evaporation fromfaling rain drops, evapo-transpiration,
mixing with theterrestrial vapor, partitioning of raininto groundwater and stream flow, and quantitative
estimation of contribution of various congtituent components such assnow melt, groundwater and rainwater
toriver discharge.

A sampling network of about 150 stations across the country has been established from where
samples of atmospheric vapor, rainwater, ground water and river water are being collected on fortnightly
or monthly basis. A new Stable | sotope Ratio M ass Spectrometer (IRM S) laboratory equipped with state
of theart DeltaV PlusIRMS (with GasBench I1), has been set up at PRL, Ahmedabad (Figure 1.7).

Fig. 1.7: IWIN-IRM Slaboratory at Physical Resear ch
Laboratory (PRL),Ahmedabad
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Calibration with International Standard Reference Material (VSMOW?2, SLAP2, and GISP) obtained
from International Atomic Energy Agency (IAEA), Viennahasbeen successfully completed. New insight
about rain-vapour interaction and glacia melt contributionto Gangariver water dischargeat Rishikeshhas
been obtained which has been accepted for publication in reputed peer-reviewed journal .

National CoreArchiveand AnalysisFacility at Indian I nstitute of Technology, Kanpur

A Nationa CoreArchiveand AnalysisFacility at [T Kanpur (Fig. 1.8)hasbeen set up asapart of
the Science of Shallow Sub-surface (SSS) programme. Themain objectives of the Facility areto archive
thedrill cores, preserve and log them and to make them avail ablefor further studiesto theresearchers
acrossthe country. The primary focusisto devel op adatabase for the shallow subsurface zone of the
Gangaplains. Coreandysislab housesadrill core scanner and acore cutting machine. Sedimentology |ab
isequipped with Sediment dispersion and mixing unit, High temperaturefurnace, Rotary flask shaker, Low
temperature oven and drier, thin section preparation unit, Clay mineral ogy, sample preparation setup and
Ditillation unit. Wet labisbeing used for wet analysisof cores. Instrumentsinthislab are Digital flame
photometer (Elico, CL-360for Na& K), Centrifuge pH/Conductivity/Ion anayzer (Eutech, Cyberscan
PC5500), and Spectrophotometer (Systronics 106). Microscopy & environmental magnetismlab houses
Petrol ogical microscope, Stereo zoom microscope (Nikon, SMZ1000), ImageAnaysis System (Leica),
and Bartington Magnetic Susceptibility Meter (Bartington).

Fig. 1.8: National CoreArchiveand AnalysisFacility at
Indian I nstitute of Technology, Kanpur

Mesozoic Gondwana Vertebrate form Madhya Pradesh, India: As integrated study on
Paleobiology.

Ninenew vertebrateyielding sitesin the Upper Triassic Tiki Formation representing amassburial
event has been reported under the project. A large number of veretebrate fossils belonging to various
groupsof reptileshave been collected from the above site. Another important finding of thisprojectisthe
discovery of dinosaur remainsfor thefirst timefromthe BagraFormation of Central India. Considerable
progress hasa so been made on pal aeohistol ogical studiesof various Mesozoic vertebrategroupswhichis
one of themain objectives of the project.
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Reconstruction of monsoonal rainfall from thelate Quater nary Himalayan for eland sediments
by Stable | sotopetracers. implicationsto climateforcing on vegetation and river response

The oxygen and carbonisotopic ratio of petrographically constrained soil carbonate (insignificant
post-diagenetic ateration) and carbon isotoperatio of organic matter (SOM) associated with the Kalpi
(KP) and Firozpur (FP) core have been measured. The 60 values of soil carbonate analyzed fromthe
three coresrangefrom-8.3t0 4.1 %.. The Avariationsin &30 va uesfrom the cores suggest that during
100to 18 kainterval, the monsoon intensified at around 100, 40 and 25 ka. Although, marine records
show relatively high monsoon during MIS 3 (57 to 25 ka), drier phase observed at around 50 and 35 ka
indicate high wind speed in ocean does not always maintain continental wetness. The estimation of rainfall
variationsusing mount effect show 7 to 20 % change and the maximum lowering (~20 %) is observed
around 18 kacorresponding tothe Last Glacial Maxima(LGM). Theresultsdemonstratethat changein
rainfall isoneof the controlling factor for thefloodplain aggradation and degradation.

ENGINEERING SCIENCES

Theextensive programme obj ectives of Engineering Sciences cover support toresearch effortsina
range of variousdisciplineswithin engineering sciences such as Civil, Chemical, Electrical, Computer,
Materid, Mining & Minerd, Mechanical, Roboticsand Automation. During theyear, support to both basic
and applied research was continued. The Committeesregularly monitored the progress madein ongoing
projects. Severd interesting and significant resultswerereported from theseindividua engineering science
programmes, are given below:

Chemical Engineering

Chemica Engineering Programme (CEP) continuesto achieve adecent bal ance between productivity
and excellencein exciting frontline areas, involving quality fundamental research. In additionto agood
number of publicationsin quality Journas, many of thestudieswould eventually cresteabaseor find direct
applicationintermsof process development and commercial practices. SERC Schoolsand workshops
were conducted during the period, primarily aimed to target peoplefrom Universities, NI Tsand other
Ingtitutionsto take up chalenging R& D activities.

A magjor project has been formulated during the period to investigate protein and nanoparticle
interactionswith supported Bilayer membranes.

Salient features of the output generated from abasket of about150 ongoing projectsand 18 new
projects (sanctioned during current financial year) arereported undernegth.

« Theintdligent processing of advanced polymeric materia sthrough controlled extruder monitoring
wascarried out to reduce production variability and toimprovetheindustria practice of compounding
non-reactive polymer systemsincluding nanostructured materials. The proposed work have been
conducted for anumber of rheologically different material sand thelir combinationslike polypropylene/
nanoclay composites; polylactic acid (PLA)/polyethylene (PE) blends, nanocompositesand blown
films, polypropylene/clay/DBS compositesand films; polypropylene/polystyrene/SEBS/clay systems;
and polysiloxane/ POSS nanocomposites.

% Investigated thermophysical propertiesof smplefluids, colloida system and normal alkanesconfined
in nanoporous materials of various surface morphol ogies, with pore sizelessthan 40 molecular
diameters, display sgnificant deviationfromthat of thebulk state. The propertiessuch asrelaiveshift
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(with respect to bulk) in pore critical temperature display different linear regimeswith porewidth,
which becomesmore prominent for stronger surfacefield. The porecritica temperaturemonctonicaly
gpproaches 3D (bulk) va ueswith increasein pore width when the porewidth isbeyond 40 molecular
diameters. Theporecritical density and porecritical pressurefollow anon-monotonic path while
gpproaching bulk vaues. Interfacia propertiesa so gpproach bulk vaueswithincreasein porewidth.
And aso, the vapor-liquid surface tension under nanoscal e confinement decreases substantially as
compared to the bulk values. The surfacetension at areduced temperature (T/Tcp, where To isthe
porecritica temperature) displaysanon-monotonic behavior while approaching to bulk value, with
thechangein porewidth. A similar behavior isobserved with corresponding vapor-liquid interfacial
width. Itisaggnificant practical interest tolook at the crossover influid phase propertiesfrom 3D to
2D-likebehavior.

+  Runshavebeen conducted inastirred batch reactor to generatethe datafor kinetic mode devel opment
inthe esterification reaction and al so conducted in distillation column for esterification reaction with
varyinginputs. Developed adynamic model incorporating startup period and vaidated. Themodel is
employedto devel op the optimal operating conditions (reflux ratio, heet input to reboiler and methanol
toaceticacid moleratiointheinitia charge) usng genetic dgorithm, and so to determinethe optimal
temperature set point trgjectoriesthat result in maximumyield of methyl acetate.

« Developed arapid, green processfor the formation of size-controlled metal nanoparticles. This
pavestheway for large-scal e continuousflow manufacturing of monodispersemetal nanoparticles. A
simple RF plasmabased processfor gentleremoval of ligandswithout disturbing the ordering of
nanoparticlesimpartsthermal stability. Thisfindingisbeing used to develop arobust Surface enhanced
Raman Spectroscopy (SERS) substrate that can be used to detect traces of organic compounds.

% A new sub-branchinfrontal polymerization (FP) triggered by traceamountsof water wasestablished.
Triggering conditions such astype and concentration of red-ox coupleand volume of water on front
velocity, front temperature and shape of front wereinvestigated. Helical and layered patternsformed
in FB duetotheimbalanceinthe heat generated in the reaction zone and the heat diffused in the next
layer were analyzed. Devel oped amathematical model to describe the phenomenon. The model
predictsqualitatively the ramp wave and spiral wave motion as observed under scanning electron
microscope (SEM).

Electrical, Electronicsand Computer Engineering

Over thelast six years, Electrical, Electronicsand Computer Engineering Programme (EECEP) has
evolved into afront runner interms of efficiency, productivity and responsiveness. There had been a
sgnificantincreasein volumes (both numbersaswel | asfunding).

One maor project has been formulated during the period around a state of art facility (RTDYS)
coupled with expertise building and are expected to ddliver high level research.

Twenty four projects are sanctioned during current financially year. Some of salient featuresare
reported underneath out of the 150 ongoing projects.

»  Developed efficient methodsfor communication, computation, and coverage problems, which are
fundamental and challenging in wireless sensor networks. Wirel ess sensor networks are highly
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distributed networks of small, light weight wirel essnodes, deployed inlarge numbersto monitor the
environment or asystem by the measurement of physical parameters such astemperature, pressure,
and relative humidity. Sensor nodes can be used in military, health care, chemical processing, and
disaster relief scenarios. Networking among alarge number of sensorsgivesrisetoarobust, reliable,
and accurateinformation-gathering system covering awideregion.

A novel patch based occlusion handling approach is proposed to detect foreground objects and
recognizestheactivitiesof the objectsinthe presenceof occlusion (i.e. visualy apersonishidden by
another person or objectslikewalls, pillars, bags, etc.). The systemiscapable of tracking multiple
human objectsfor redl-timevideo surveillance and video anomaly detection applications. Thesystem
can be used to detect abnormal actionslike gun shooting, collapse, fighting, punching, etcinthe
crowded environmentssuch asrailway stationsand airport.

Developed andysisagorithm for proper classification of PD patternsfrom noisy waveformswithout
denoising them. The cross-wavel et transform of recorded PD signalsisan efficient techniquefor
feature extraction from noisy PD pulses. The datatable obtained after the extraction of thefeatures
may containimprecise or superfluousinformation. Features extracted from cross-wavel et spectrum
aongwith Rough-Set classifier arefound to be effectivefor PD pattern classification. Theintegrated
unit can acquirethe PD pulsesand can classify the PD patternsfrom theraw recorded signals. The
devel oped method can be easily incorporated in an automated and intel ligent PD detector that requires
minimal human expertiseduring itsoperation and analysis. Thisenablesthe syssemtowork in stand-
aoneand s f-sufficient manner, which will beuseful in both laboratory and on-site measurements.

Devel oped acheckpointinginfrastructurefor multi-phase parale applications, and anove scheduling
algorithm called Box Elimination (BE) to determinethe setsof resourcesonwhichtheapplicationis
migrated. And a o, devel oped rescheduling d gorithmsto cons der gpplication dynamicsfor migrating
an executing appli cation between the phases. The scheduling and rescheduling strategies combined
intoarobust grid middlewareframework called Merl TA (Middlewarefor Performance Improvement
of Tighly Coupled Pardle Applications).

Developed amodel for video data associated with dynamical objects and applied to deal with
echocardiogram data. Developed anew SQL likevideo query languagefor specifying query regarding
the object characteristicsin echocardiogram video. The model hasal so been used for dealing with
other class of videos, e.g. sports videos. Video indexing algorithms have been developed for
echocardiogram view detection and view classification. Algorithmsfor echocardiogram andysishave
a so been designed. A new approach called “Radial M mode’ analysishasbeen devel oped toidentify
cardiac sub statesfrom color flow Doppler 2D video. Thisapproach generates number of M-modes
along aradial direction from the upper part of the echocardiogram frame. These M-modes are
subsequently used for detecting sub statesin systoleand diastole. A prototype database on M SSQL
Server 2000 has been implemented and a Graphi cal User Interface hasbeen designed for executing
gueriesin video query language and for displaying the results. The system has been tested with
echocardiogram videos captured in different hospitals.

Developed aschemefor parsing newsvideo. An HMM based classification system has been built
which can do smultaneous segmentation and characterization of thevideo sequenceinto anumber of
broad semantic categories. Thesystemisuniqueintheway it leveragesboth aural and visua features
extracted fromthevideoin anintegrated way. The system has been demonstrated for parsing news
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videointo semantic categorieslike: newsreader sequence, fied reports, headlines, interview instudio,
interviewsinthefield. And also devel oped aschemefor identifying perceptual ly prominent objectsin
agiven video sequence, Ontology Languagefor Multimedia, view synthessschemeusing uncdibrated
viewsand Intelligent Video Summarization System.

Material, Mining& Mineral Engineering

During theyear, support to bothbasic and applied research wascontinued. 17 new research

effortshave beeninitiated/ identified for support and another 34 areunder evaluation.

Resear ch effortssupported / identified for support duringtheyear includethefollowing:

Development of Carbidic Austempered Inoculated Low Carbon Equivaent Iron.

Effect of SurfaceNanocrydalization on FetigueLLifeof Aeronautica Alloys. Timeta 834 and Superdloy
IN718.

I nvestigations on multifunctional propertiesof alkaline earth and rare earth doped BiFe-xO3 solid
solutions.

Microstructure-Texture-Toughnessrelationsin high strength automotive stedl.

Devel opment of Nanocrystalline Ni-P Coatings by M echanical Attrition Assisted Electrodeposition
for Automotiveand Engineering Applications.

Novel Multifunctional Nanocomposites made of Epoxy Reinforced with Carbon Nanocoil coated
Carbon Fiber for Structural Applications.

Minera Biotechnology for Minerd Beneficiaion, Meta Extraction and Mining Environmenta Control-
RamannaFdlowship.

Effect of chemical, microstructural and morphologica modificationsof the nano titaniaphotoanode
ontheperformanceof dye sensitized solar cells.

M agnetic nanoparti clesdecorated biodegradabl e polyurethanes/MWCNT nanocompositesas shape
memory materials.

White Organic Light Emitting Diodefor Lighting and Displays.

Development of UltraHigh Purity Galliumfor Epitaxia Electronic and Optoel ectronic Applications.
Development of Calcium Sulfate Based | njectable Bone Substitute.

lonic Liquidsassolventsfor the Electrodeposition of Chromium, Zinc, Nicke and Aluminium.

Experimental and Numericd | nvestigationson the Mechanica Behaviour of Micro-sized Structural
Elements

Synthesisof oxide based magnetic nanoparticlesfor biocompatibility studies, magnetic hyperthermia
and MRI applications.

Preparation of M ,AX, phaseternary carbides and fabrication of itsnanocompositesthrough novel
methods.

Synthesisof Nano Tungsten Carbide Powder from Wolframite Ore.
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Highlightsof resultsaccruing from resear ch effortsinitiated during preceding years:

« DLC/DLC:N filmsweregrownonsilicon, glass, stedl and Ti substratesusing a3 kW microwave
plasma CVD n(MW-PACVD) system (Seki Technortron, Japan) at RRL, Bhubaneswar. Many
experiments have been conducted to establish the suitablegrowth regime of DLC. Themost important
parametersthat affect growth of DL C are:pressure, CH, flow rateand ratio, and substrate bias. A set
of experimentsfor N doped DL C films have been tried using NH, was used. Inthe MW plasma
rector, even though the deposition wasfor 2 hours, the maximum thicknessof DLC and DLC:N that
could begrownwas 60 and 40 nm, respectively. To test the multilayer design, afew multilayer of
DL C:N have been grown. Adherent and hard diamond like carbon (DL C) filmsare useful coating
material sfor applicationsinwear and tribol ogy, as protective and bio-compatible coating, scratch
resistant and decorative coatingsetc. DL C film issuitablefor the above mentioned applications
because of itshigh hardness, low coefficient of friction, smooth surface morphol ogy, bio-competibility
and useful optical properties. Usually DL C coatingsthicker than 200-500 nm peel off because of
highresidual stressinthefilm. Inan effort to grow thick adherent DL C film and to achieve high
hardnessit was planned to deposit multilayer of DLC and DLC:N (N doped DLC) films.

< Development of Zn-TIO, Nano Particles Composite Coating for Industrial Applications are under
progressat KU Shankaraghatta, Karnataka. The zinc-TiO, composite coating was obtained from the
optimized zinc plating bath solution. A seriesof plating bath solutionscontaining 0, 1, 2, 3,4 and 5¢g/
| of DegussaTiO, particlesof size 35 nmin nano scalewere prepared. Thecoating was generated on
mild steel using these solutionsand thecoating was designated asC, C, C2, C,, C,and C; respectively.
Theanodic polarization studies showed that, composite acquire higher corrosion potential when
compared to pure zinc coating. And the corrosion resistance property of the plateincreased with
increasein TiO2 particle concentration in plating bath. Further the Tafel pol arization dataindicated
higher corrosion potentid for al the composite coating surfaceswhen compared to bare zinc coating.

% Ultrasonic processing of magnesumaloy meltsisunder progressat |1 T, Roorkee. Ultrasonic treatment
of molten metal would beinvestigated both experimentaly and theoreticaly. Highintensity ultrasonic
waveshaveability toinducefluidflow and cavitationseffectsin thefluid. Magnes um and a uminum
alloy meltswould beultrasonically treated beforeand during solidification and the micro structural
evolution would be studied. Effect of thetreatment on grain refinement, homogenization, size, and
morphology of second phase would aso be studied. A theoretical model would be devel oped to
samulaefluidflow and heat transfer phenomenaoccurring because of ultrasonicvibration. Preliminary
study hasbeen donewhichwill reduce casting defectsand provide uniform and homogenous properties
of melt through out the cross-section.

« A study regarding the effect of Rare-earth dopants on thermal stability and fracture toughness of
nanocrystallinezirconia-based thermal barrier materialsisunder progressat |1 T Madras, Chennai.
Themain objective of the project wasto study phase stability, microstrucutral stability and fracture
toughness of nanocrystalline TBC materials, namely t' rare-earth (Y b and Gd) stablised zirconia
materials. Compare the behaviour of nanocrystalline materials and those made by EBPVD. The
resultswould helpindevising srategiesfor devel oping high performance TBC's(temperatures>1150°C,
up to 1350°C). Dense compacts of dY SZ, dGdSZ and quaternary 5Y b-1.5Gd-1.5Nd stabilized
zirconiawere devel oped using spark plasmasintering aswell asfreesintering. Electron beam physical
vapour deposition (EBPVD) of Y SZ on auminaand metallic substrateswas carried out.
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% Renforcingwhitenanofillersfor environmentd friendly rubber productsisunder progressat IRMRA,
Thane, Mumbai. The institute has successfully synthesized and characterized the Nano ATH
(Aluminimumtrihydrate), Nano CaCO, and Nano Silica. He compared the propertiesof nanoATH,
Nano CaCO,and Nano Silicarubber compositeswith carbon black and other avail able conventional/
Nano whitefiller rubber composites. It also modified the surface of Nano ATH, CaCO, and Nano
Silicatoimprove polymer-filler interaction and thereby improveitsreinforcing capability in rubber
matrices.Replacement of carbon black fully with ATH or nano ATH is expected to improve
physicomenchanical propertiesaswell asflameretardant propertiesmakingit suitablefor automobile
industry aswell asinnontyre sector.

«  Investigation of mechanical propertiesof basalt fiber reinforced polymer compositeisunder progress
at Kalasalingam University, Krishnankoil, Tamilnadu. This project focus on the investigation of
Mechanical propertiesof Basalt fiber reinforced polymer composites. Compositeswerefabricated
by hand lay up and compression moulding (partially compl eted) methods. Thermosetting Genera
Polyester resnwasused asmatrix materia. Tensle, Shear, Bending and Impact testswere conducted
for the fabricated composites as per ASTM standard to study the mechanical properties of the
composites. All thetested, specimenswere examined with the help of scanning electron micrograms,
to understand the nature of fracture. It wasfound that the basalt fiber compositestreated with Acid
(H,SO, treated) exhibit better performance compared to untreated and base treated compositesin
al thetesting such astendle, impact and shear. Thebasdt fiber compositesmay find their gpplication
incar body, filler for car mufflers, automotive equipment, high-pressure pipeand vessdls, boat building,
wind power generator and will serveasan aternative materia to theglassfiber composites.

«  Spark PlasmaSintering of Bioceramic Compositesisunder progressat |1 T, Kanpur. Spark Plasma
Sintering (SPS) facility wasestablished in 2008 a Department of Materid sand Metdlurgica Engineering
with financial contribution from Department of Science and Technology and CARE grantsof [T
kanpur. Thisenablessuperfast consolidation to make dense ceramics, metalsand powder metdlurgica

materia sand wasthe second onein our country. Thefacility wascurrently installed inthe L aboratory
for Biomaterids. SPSisoneof thevariantsof thefield activated technique (FAST). Typicaly, holding
timeof 5-10 minutesat sintering temperatureissufficient to densfy thematerialsin SPSprocessand
total processing timeislessthan an hour. SPSiscapableto consolidate difficult-to-densify materials.

Theresultsof the Spark Plasma Sintering experimentscarried a theingtitute under theproject reveds
that fully dense (~98%pth) Hap-20% mullite composite can be obtai ned after spark plasmasintering
at 1100°C for 5 minutes, whereasthe same composite composition with equivalent density requires
pressurdesssintering at 1350°C for 2 hours.) The hardness measurementsreved that ahigh hardness
of morethan 7 GPawas achievable after spark plasmasintering at 1100°C for 5 minutes, whereasa
maximum hardness of 3.5 GPawas measured in pressurel esssintering route.

% Study onreactive processing of transition metal borides, carbidesand nitridesisunder progressat
NAL, Bangalore.Thetransitiona metal boride (TiB,-ZrB, and HfB-based) compositeshave been
considered for various applicationsincluding cutting tool s, wear resistant parts, armorsetc., nose
capsfor reentry vehicles, thermal protection systems, because of their high melting temperature
(>3000°C), high hardness (20-30GPa), high modulus (400-500GPa) and high temperature strength.
Among them, especidly ZrB,- and Hf B,-based composites, referred asultrahightemperatureceramics
(UHTCs) have been projected as potentia candidatesfor applicationswheretemperature exceeds
>1800°C. Since the melting points of UHTCs are very high, processing them to produce dense
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bodies hastraditionally required temperaturesin excess 1800°C. Recently, it has been demonstrated
that reactive dengfication under pressure can bring thetemperature down by several hundred degrees.
The present investigation was undertaken to understand therol e of variablesthat promote such low
temperaturedensificationin compositescontaining ZrB,, TiB,, TiC, TiN, TiN and ZrC. Thecomposites
were produced by reactive hot pressure (RHP) of Ti/Zr, BN/B,C/C powder mixtures. Therole of
small additionsof trangition metals(e.g. Ni, Cr) and rareearth (La) isunder progress.

Synthesisof dense, uniform and adherent Bulk M etallic Glass coating on different typesof materias
(mildsted, stainlesssted and Zr-based dloys) areunder processat 11T, Kanpur. Mechanical aloying/
milling will be used as the production route for the BMG powder (Zr-based, Ni-based and Fe
based) aswell asin-stu method to devel op coating. (thiswill bedonefor thefirst timeusing mechanica
aloying/milling asaprocessto develop BM G coating). Industrial collaborationwill be sought to pass
thetechnology developed to theindustry. In the present case, the mechanism for theformation of in-
situ coating of Fe, Si,, aloy on mild steel substrate by high energy ball milling has been studied.
Though, 150-200 micronthick nanocrystalline Fe-Si coating has successfully been devel oped onthe
mild steel coupons, corrosion behavior has suggested that the coating a so contains somelocalized
regionsof pureFe. Theoriginof theselocalized Fe depositsismainly the course of coating formation.
Further, heinformed that anew mill (Stampcoat mill) for coating purpose has been designed, Patent
of whichwill befiled soon.

Piezod ectricthinfilmsfor actuator applicationsisunder Development at MET, Thrissur. Peizoelectric
thinfilmsof lead zirconatetitanate (PZT), havereceved Sgnificant atentionin view of their gpplication
in micro electro mechanical systems (MEMS). The present work mainly concentrated on the
development of good quality PZT thinfilms(Zr/Ti=53/47) for microactuator application using the
chemical solution deposition (CSD) route. In order to overcome the inherent limitation of CSD
method such as shrinkage of thin filmwhichleadsto cracks, the substrate PU/Ti/SIO,/Si was pre-
coated with S'TiO, (ST) templatelayer. The careful control of solution chemistry along with ST
templatelayer was utilized for thefabrication of dense, crack free PZT thin filmsusing spin coating
technique. Also thework aimed at establishing the suitability of such deposited PZT filmsfor MEMS
gpplication by determining thetransverse piezocoefficient, e, by measuring the piezoelectric vibrations
of PZT/S unimorphs, of specificdimensions.

Development of High Strength UltraFine Grained Dua Phase Steel sthrough Thermo-mechanical
Processingisunder progressat |1 T Madras, Chennai. Ultrafinegrained (UFG) metalsand alloys
exhibit superior mechanica properties(combination of ultrahigh strength with uniform elongation),
which haveled to renewed interest and new directionsinthemetal lurgy of traditiona metals. Cold
rolling with subsequent intercritica annealingisoneof the promising methodsof producing dud phase
microstructures. Dual phase (DP) steelsarewidely used in automotive applications. The present
project aimsat development of UFG ferrite-martensite microstructuresin Nb-microalloyed steel
through different processing routesinvol ving combination of cold rolling and itnercritical annealing.
Themicrostructure, microtexture evol ution of the processed materia swill beinvestigated asafunction
of deformation, annealing temperature and time by using various characteri zation toolslike scanning
electron microscopewith e ectron back scatter diffraction (EBSD), transmission € ectron microscope
and differentid scanning caorimeter.

Devel opment of Scandiastabilised zirconiae ectrolyteswith rare earth co-doping for solid oxidefuel
cellsisunder progressat 11T, Chennai. Solid oxidefuel cell (SOFC) isan electrochemical system
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which generates el ectricity with high efficiency without harmful emissions. The high oxygenion
conductivity of stabilized zirconia(ZrO,,) over widerangesof temperatureand oxygen partid pressure
makesit asuitablematerial for the éectrolyteinan SOFC. Scandiastabilized zirconia(SSZ) shows
thehighestionic conductivity anong all zirconiabased oxides. Therefore SSZ dectrolytecan potentidly
reducethe operating temperature of an SOFC. Itis, therefore, proposed to co-dope SSZ with small
amountsor rare earth oxides (e.g. YbO, ., GdO, ;and CeO, withtheaim of obtaining kinetically
stable cubic phaseto minimizetheaging effect. The possibleeffectsof co-doping on conductivity and
aging behaviour wereinvestigated.

«  Deveopment of Hollow fiber contained liquid membrane system with strip dispersion for recovery of
metal valuesisunder progressat Jadavpur Univ., Kolkata. In Indiamany useful metals having
considerablemarket valueslike Vanadium, Titanium, Nickel, Cobalt etc. are naturally occurringin
oresinsmall proportions (< 1%) with other minerals. These oreswhen processed will yield very
dilute solutions of more than one metal ion. Separation and concentration of these ions by the
conventiona processesof solvent extractionisnot economicaly attractive dueto high equipment and
operating cost and poor recovery dueto equilibrium limitations. In the proposed study, asingle
hollow fiber membrane modulewith strip dispersion was studied asaliquid membrane contactor for
continuouss multaneous extraction and stripping of metd ionslikeV, Co and Ni from dilute agueous
solution. Considering the potential of Liquid Membrane technology in the above separation and
suitability of Hollow Fiber contactorswith strip dispersion asaLiquid Membrane contactor, the
proposed study hasrelevancein the present scenario.

SERC SCHOOL Under Material, Mining& Mineral Engineering

The DST-SERC sponsored school on texture and microstructure was organi sed by the Department
of Metdlurgica and Materid sEngineering at thelndian I nstitute of Technology, Madrasfrom 25-10-2010
t0 29-10-2010. Thiswas attended by 25 participants consisting of faculty, scientistsand research scholars
fromdifferent ingtitutions/ laboratories acrossthe country. Thefeedback onthe program wasa so obtained
from the participantsand thiswill be used to structurethefuture programs.

Mechanical, Civil Engineering and Robotics

ThePAC onMechanical & Civil Engineering, Robotics & Manufacturing supported 37 proposals
out of atotal of 92 projectsreceived by the PACHill 31.10.2010. It had 3 meetingsduring theyear during
whichit reviewed 29 ongoing/ completed projects. Someof thehighlightsof the projectsthat were supported
under the PAC aregiven below:

» Experimental and analytical studieson fiber reinfor ced soils: (Civil-11Sc)

Theteamwould liketo study comprehensively about fibrere nforced soilsasfoundation material sfor
buildingsand even road congtruction.

» Behavior of FRP laminated smart sandwich structureshavinginterlaminar imperfections
under hygr o-ther mo-electr o-mechanical loading (Civil-11 T Roorkee).

ThePI proposes hybrid efficient finite element model (FE model)/ techniquefor analyzing smart
sandwich structure having inter-laminar imperfections.
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» Investigation into hard turning of hard chrome plated surfaces (Manufacturing-CMTI
Bangalore)

Theproposa aimsto investigate hard turning of chrome plated surfacesand to further analyzethe
output in order tolook at hard turning asreplacement for grinding whichiscomplex and expensive.

»  Development of earthquakerisk analysssystem for RCC framestructureon Grid computing
(Interdisciplinary) SGSITS—Indoreand C-DAC, Pune

Theproposal had its objectiveswell defined with theteam at SGSITS- Indoreto focuson building
modelsfor theanalysisof thedatawhile C-DAC expertise of high power computation wouldfacilitate
inutilizing thesemodel sby devel oping a gorithmsfor thesame.

» Inoneof theprojectsat | T-Mumbai the Pl hasaready initiated the devel opment of simulation model
using FEM for reliable prediction of welds. He also expects that as outcome a new method of
cleaning Al sheetswould be devel oped, which could be patented.

»  Theoutcomefrom another proposal wasthe platform independent STEP based automation feature
recognition system. Themode hassince beenvalidated experimentaly.

»  Theprogressmadeon oneof theon-going project highlighted the new observationsmaderelated to
buckling criteriain asinglelink flexible mechanism. These studieswould be useful for design of
MEM S based micro-actuators. The Pl has 3 publicationsin highly rated journals.

» Inoneof the projects under Ramanna Fellowship the Pl has done studies on the modification of
rotary furnace design by adding arecuperator to utilizethe heat energy from theflue gases. He has
also carried out various geometrical design of the burner to observethefuel consumptionrate. The
project hasresulted in 4 publicationsin International Journals, 5in National journalsand afew
conference papers. 2 PhD have emerged from the project apart from knowledgeimpartationto few
Engineering/ Diplomastudents. The PAC hasrated the outcome as* Excellent” and suggested that
the Pl be advised to writeamonograph for the small scalefoundriesin India

> Inyet another completed project at NI T-Calicut the Pl hasindicated the non-intrusive technique of
digitd interferometry used to analyze performance of representative channel. Hea so highlighted the
thermal image processing software devel oped by them.

Thefourth SERC School inthe areaof Micro-fabrication and Micro-machining was organized at
Jadavpur University, Kolkataduring thisperiod. About 35 participantsmostly from academicinstitutions
and national 1ab participated in thisschool and updated their knowledgein the areaof micro machining
through lecturesgiven by experts.

Theingtallation of the 5 axismachineunder aproject at 11 T-Chennai hasjust been completed and the
team has been asked to conduct studiesfor manufacture of partswith complex geometries. The Department
isasointheprocessof supportingamajor initiativefor enhancing the manufacturing capabilitiesby setting
upaCentreat I T Chennai and |1Sc Bangalore.
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Intheareaof Combustion Research the Department hasinitiated processfor evolving SERC School
and 3 such Schoolshave been planned during May to August, 2011. The Department isal so processing 2
major proposalsfor setting up Combustion Research Centreswith human resources development asone
of itsmajor objectives.

Inan earlier project the Electrical Research and Development Authority (ERDA), Vadodarahas
devel oped an e ectromechanica equipment “ Pump asTurbing’ to generatedectricity fromthewater sources.
KSCST hasingalled amicro-hydel power plant at Vanachau villagein Coorg digtrict for field testing of the
equipment developed by ERDA. The equipment has beeninstalled and the KSCST ismonitoring the
ingdlationinVillage(Fig. 1.9).

Fig.1.9: ‘Pump asTurbine —A project under implementation

MATHEMATICAL SCIENCES

TheMathematical Sciences Programme promotesresearch inthe areas of Mathematics, Statistics,
OperationsResearch and Theoreticd Computer Science. Theother activitiessupported under theprogramme
include specidized manpower training for research sudents’ young faculty membersfromtheuniversities/
colleges/ researchingtitutions, I nteraction meets between mathematicians and prospective usersand other
awareness programmes. Thehighlightsof the progress/achievementsareasfollows:

K/

% Support to Resear ch in mathematical Sciences

1. 30 new research projects were supported during the year in the areas including Algebra,
Differentid Geometry, Functiond Andyss, Graphtheory, Wavd et Andysis, Differentid Equations,
Mathematical Modeling, Bayesian Statistics, Fluid Mechanics, Stochastic ProcessModeling,
etc.

2. Support to 100 ongoing projectsin variousareas of mathematical scienceswas continued.

3. Asanoutcomeof research activities morethan 100 research papers have been published inthe
Journasof National and International repute.

4.  2group monitoring workshopswere held to review the progress of the ongoing projects.

A mgjor achievement during the year includes sol utions of two 30 year old problems of Dr S.B.
Rao, co-ordinator of the centre on Well-quasi-ordering of degree sequencesand Hamiltonian dipathsin
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self-complementary digraphs. Thefirst conjecture was solved by Professor Paul Seymour, and Maria
Chudnovsky of Princeton University, USA recently and the second conjecturewas solved by Dr SB Rao
himsalf recently. Thiswill lead to the structuretheory of directed self-complementary graphs.

Prof C. R Rao washonoured by theHon’ ble PrimeMinister of IndiaDr Manmohan Singhwith India
Science Award for pioneering contributionsto statistical theory and applicationson 19" Oct, 2010in
Hyderabad. Thisisthehighest and most prestigiousnational recognition giventoascientistinIndiaby the
Government of Indiafor amagjor contribution of apath-breaking naturein any branch of science, engineering
and medicine,

Fig.1.10: PrimeMinister Dr. Manmohan Singh presenting the
Gold Medal of India ScienceAward to Prof. C.R. Rao

National M athematical Sciences|nitiative

Thesupport for Nationd Mathematica Scienceslnitiativewas continued at Indian Ingtitute of Science,
Banga oreto organize Thematic programmes on different topicsat theinterface between mathematicsand
other disciplinesincluding compact lectures/ workshops/seminar etc.

I nter national Congressof Mathematician (ICM 2010)

Thelnternationa congressof Mathematician (ICM 2010) isthe most important international event of
interest to the entireinternationa mathematical community held oncein every four years. Mathematicians
fromall part of world gather to take stock of the state of their subject and to determine possiblefuture
directionsinthe congress. It wasfor thefirst timein morethan 100 yearsof the history of ICMsthat the
ICM 2010 washeldin Indiaduring August 19-27, 2010 at Hyderabad. Therewere 20 plenary lecturesin
diverseMathematical areasby eminent figuresresponsiblefor every evol ution of the areaand sectiona
talksby outstanding expertsin specific areas describing important developmentsin thearea. Apart from
thesethere were paper presentations and poster sessions. About 3000 delegatesfrom all over theworld
participated inthe congress. Aspart of ICM 2010, 29 satellite conferenceswereheld in different locations
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of the country, just before and after the main eventsto take advantage of the presence of leading researchers
fromall over theworldin variousareas of mathematical sciences. The satdllite conferenceswere supported
under the M athemeatical Sciences programme.

Support was a so provided to about 500 Indian researchersfor attending the ICM 2010 so asto
help them, particularly young researchers, to keep themsel ves abreast with the latest devel opmentsin
mathematical sciencesand motivatethemintheir research pursuits.

Fig. 1.11: International Congressof Mathematicians(ICM) 2010 wasinaugur ated by the Honor able President of
India, Shrimati Pratibha Devisingh Patil held at Hyder abad on 19" Aug, 2010.

< Programmesfor Manpower development
Following Training programmes/Workshops/ SERC School washeld during theyear:

SERC School: A SERC school on*“Matrix valuable cal culusand statistical distribution theory and
applicationsin dataanaysis, model building and astrophysics problems” washeld at Centrefor
Mathematica Sciences, Paa. 40 participantsfromall over the country got benefitted by attending the
SERC School. Another SERC school on “ Development and transformation theory of ordinary and
basi ¢ hypergeometric functions’ has been planned to be organized for young researcher inthearea.

Human Resour ce Development in mathematics. Thisisanew initiativeandisbeing coordinated
by Indtitute of Mathemeatica Sciences, Chennai to devel op human resourcesin Mathematical Sciences
through training of researchworkersby Adjunct and visiting professorsfrom leading researchingtitutes
at sdlect universty centers, providing travel grantsto Indian researcherstowork at centersof excellence
and holding Annual Instructiona Schoolson applicationsof mathematics.

National M eet of Research Scholars: A National Meet of Research Scholarsin Mathematical
Sciences (NMRSM S-10) wasorganized at | | T Madras, Chennai to train the research students
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about research methodol ogiesand to improvethe presentation skill etc. 50 participantsfromall over
the country attended the meet.

% Training Programme/ Wor kshops/ Colloquium etc.

45 Training Programmes/Workshops/Colloquium etc were organized at various/universities/ colleges/
other ingtitution spread alover the country onthefollowingtopics:

M odeling Optimization and Applications, Stochastic Modelling, Mathematical Modelsin Pattern
recognition, Taguchi Philosophy, Vedic Mahematics, Graph Theory, Pedagogy inMathemétical training
and research, Algebra, Functiona analysis, Finite Geometry, Modular forum, Dynamica Systems,
Applicationsof control theory and optimization, Anaytic and combinatorial number theory, Operator
Algebra, Logic and Set Theory, Probability, Ring Finite Geometry etc.

Theaboveactivitieswere organized to train Indian research students’ young faculty membersand to
keep themselves abreast with thelatest devel opmentsin mathematical sciences.

s Support wasprovided to Ramanujan Gaary at Periyar Tamilnadu Science & Technology for upgrading
itonthelifeand work of genius Srinivasa Ramanujantoincul cate the spirit of mathematicsamong the
children and researchers. A mobile van has also been provided to attract and motivate the school
children/ college students and demonstrate them the concept and gpplications of mathematicsthrough
variousdisplays.

¢ Publication of avolume has been supported under Ramanujan L ecture Note Seriesin Mathematical
Sciencesintheareaof Teichmuller Theory.

LIFE SCIENCES
Animal Sciences

During the year, several new basic research projects in sub areas like ecology, neurosciences,
reproduction, immunol ogy, parasitology, anima communication and faund diversity werefunded to scientists
and technol ogistsworking in educationa ingtitutionsand national laboratories,. Capacity building activities
involving leading faculty membersand active researchersfrom different parts of the country and abroad
arebeing organised in sub areasof chronobiol ogy, neurobiology and herpetology. New initiativesarebeing
taken for promotion of research on avian faunaand wild lifefaunaof north east region.

Capacity BuildingActivities

SERC School inchronobiology a Delhi University Delhi. SERC School in neurobiology isscheduled
from 21st February, 2011 to 6th March, 2011 at National Brain Research Centre, Manesar. SERC School
in herpetology is scheduled from 24th January, 2011 to 7th February, 2011 at Salim Ali Centre for
Ornithology and Natural History, Coimbatore. Twenty fiveto thirty participantsare attending the SERC
Schoolswhichincludelectures, laboratory studiesand field training from leading faculty from different
parts of the country and abroad.

New projects
Ecology

Projects sanctioned under the sub areainclude, Studieson theimpact of Bt toxin on soil microbes,
nematodes, annelidsand arthropods; Structural and functional resilience of soil faunal community inafire
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disturbed forest gradient in Bankura, West Bengal ; Ecological and life—history studiesof the association
between cryptogams and grouse locusts ( Tetrigids); Ecology of leopard Panthera pardusinrelationto
prey abundance and land -use patternin Kashmir valley;

Neur osciences

The projectsunder neurosciencesinclude, Glucose sensing mechanismsinthebrain of teleost fish:
identification, characterization and physiologica significance’; Regulation of intracellular caciuminthe
Drosophila nervous system andit' srelevanceto neuronal function; and Opioid mosulation of motivated
behavioursinmalezebrafinches;

Reproduction

Catfish ovarian vasotocin and vasotocin receptor genes. Molecular cloning, characterization and
expression, and rolein spawning activity; Hormonal and molecular mechanismsof pre-ovulatory water
influx inthe oocytesof afreshwater fish; Studieson sperm storageinfema ereproductivetract of Scotophilus
heathi :hormonal and metabolic regulation.

I mmunology

Studieson &1, 3 glucan binding protein (&GBP) — Receptor mediated cellular immuneresponsesin
themarinemussdl Pernaviridis; Analysisof asrij in Drosophila hematopoiesisand immunity.

Par asitology

Biological control of trematodosisin livestock by egg parasitic fungi asacomponent of integrated
parasite management;

Animal communication

Preparing adatabase on echol ocation of callsof microchiropteran bat species of the Western Ghats
region and adjoining areas of Maharashtra.

Faunal diversity
Testingthe* out—of-India hypothesi sthrough molecular phylogeny of lizardsof peninsular India.
Achievements
Faunal Divergity:
a) Toxonomicrevisonof IndianArctiidae (Lepidopera)

Collection-cum-survey tourswereconducted infar flunglocditiesinthesateslike-Mizoram, Nagaand,
Sikkim, Arunachal Pradesh, Tamil Nadu, Keraa, Jammu & Kashmir and Central Indiaand asmany
as 1150 specimensof different speciesof Family Arctiidae were collected. Sorting wasdoneonthe
basisof variousexternal morphologica characterssuch aslabid pa pi, antennae, legs, wing maculation,
(S (o

A total number of 48 specieshave beenidentified with thehel p of relevant literature. A total number
of 280 permanent dides of forewingsand hindwingswere prepared. For authentic identification, as
many as 140 dissectionswere performed to examineand study theexternal maleand femaegenitdia
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of different species. Theilludrationsof wing venation, externd maeandfemaegenitdiaof 48identified
species have been completed.

b) Diverdty of spidersin NandaDevi biospherereserve

Taxonomic database of the Hima ayan spider faunawas prepared for thefirgt time. Family distributions
at select siteswere recorded, helping to formul ate conservation designsto target these families/
species, that arerare/fendemic or rangerestricted. A total of 791 individualsbelongingto 17 families
under 29 generawere collected during sampling. Somefamilieswerewidely distributed throughout
thesampling area, while otherswererestricted to one or few dtitudinal zones. Families Selenopidae,
Clubionidae, Philodromidae, Agel enidae and Oxyopidaewererecorded only fromthelower dtitudina
zone (2000m-2500m). Families Uloboridae and Miturgidae wererecorded from themid atitudinal
zones (2501m-3000m), whilefamily Linyphiidae although present in all thefour zoneswas most
dominant inthe high dtitude zones (3501m-4000m).

c) Bio-diversity of praying mantids (Insecta:Mantodea) of Karnataka, Tamil Nadu and Goa

The project deal swith pure taxonomic work on the mantid faunaof Tamilnadu, Karnatakaand Goa.
Survey and collection of praying mantids (Insecta:Mantodea) have been completed from several
districtsof Karnatakaand TamilNadu and a so from northern parts of Goa. The study hasindicated
the speciesabundancein theseareas. The datais expected to provide asound foundation for further
Sudies.

Neur osciences
a) Centrefor deegpstudies.

Preliminary studieson REM sleep were carried out at the centre. Estimation of GammaAmino-
ButyricAcid (GABA) showed that GABA level increased inthelocus coeruleus (L C) after REM
sleep deprivation. Continuous stimulation of perifornical area (PeF) wasfound to decrease both
NREM and REM deep and increase wakefulness. REM deep deprivation wasfound to stimulate
neuronal Na-K ATPaseandinhibited glia Na-K ATPaseactivity and the effectswere mediated by
noradrenaing(NA). It was observed that gliacontainscholine acetyl transferase (ChAT) and glutamic
acid decarboxylase (GAD). Western bl ot studiesindicated that GAD expression get modulated in
C6 by NA treatment. EEG analysis indicated that each intrinsic mode function (IMD) has a
characterigtic feature under different states/conditions. It wasfound that the unwrapped phase of the
reconstructed signal during different states/conditionsshow different dopes, indicating invol vement of
complex dynamicsin expression of EEG associated to these states.

b) Importance of CART-Peptide in learning and memory traces, reward and reinforcement and
hypophysid regulationinrodents.

Thestudy provided direct evidenceinfavour of aroleof cocaine- and amphetamine-regul ated transcript
peptide (CART) inlearning and memory. The studiessuggest that exogenous CART may promote spatia
learning and memory. And endogenous CART containing systems (liketheARC, PVN, DMH, CeA,
BNSTI,AcbSh, DH, ZI, EW, DG and PVT) may play aroleinacquisition and retrieval of information.
Theresultsmay providethe basisfor further investigations on theinvolvement of CART peptidesand
perhapsalso receptorsin learning and memory. Search for agonistsfor thesereceptorsmay befruitful in
treatment of amnesialikedisorders.
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Developmental biology

a Molecular mechanism of action of ultraviolet radiation and lithium during regeneration and pattern
formation.

Xenopus laevis embryos were used to study functional conservation of hydra noggin gene in
vertebrates. Animal cap assay was employed to study mechanism of action of hydranogginin
vertebrates. LiCl seemsto interfere with pattern formation in hydrathrough its effects on genes
encoding proteinsinthe Wnt pathway. First-time cloning and heterol ogous expression of hydranoggin
genepointstowardsnew interpretation of BMP-Noggininhibition during evolution of patternformeation
inanimas

b) Roleof BasicFibroplast growthfactor (FGF2) on epimorphic regeneration.

Thestudy reved ed that FGF2 play adefiniteroleon the early eventsof epimorphicregeneration, viz,
wound healing aswell asformation, proliferation and differentiation of blastemain Hemidactylis
flaviviridus, an amniotemodel for studiesontissueregereration. The current study a so showed that
FGF2induced prostagladin E, play acardina roleinwound heding, maintenance of gpical epithelia
cap, proliferation and differentation of underlying mesenchymal cellsthat include myogenesisand
angiogenesis. Comparative study of different vertebrateswould reveal whether the mechanismsof
epimorphic regeneration are evol utionarity conserved or not.

Chronobiology
Roleof proximatefactor(s) intiming the seasona breeding in passeriformesfinchesof North-East.

It was observed that passerine birdsresiding/visiting and experiencing climatic conditions of the
North-East namely, the tree sparrow and yellow-breasted bunting possess seasonal cycle of gonadal
growth and devel opment, bill coloration, and feather replacement (molting) asevident inthe birdsstudied
inother partsof the country. Close correspondence was noticed between the gonada development cycles
and annua variationin day length. It was observed that, captivity modulatesannual gonadal cycleinterms
of period and amplitude. Theamplitude of follicular growth wasfound to be attenuated.

Theobservationsare useful in understanding the role of photoperiod as proximate environmental
factor intheregulation of seasonality inthebirds.

Endocrinology

Studiesonthe protectiverole of antioxidant vitamins against diabetogenic effect of di-2-ethylhexyl
Phthaate (DEHP) inmaerat.

The study indicated that DEHP isapotent inhibitor of glucose oxidation in skeletal muscle and
glucoseuptakeinliver. Supplementation of vitamins (C& E) partidly prevented the DEHP—induced changes.
Collectively, DEHPexposureresultsin glucoseintoleranceasaresult of defectiveinsulinsignal transduction
and theassociated decreasein sk etd muscular glucose oxidation and upteke of glucoseinliver. Antioxidant
vitaminshaveaprotectiveroleagainst the adverse effect of DEHP. Supplementation of vitamins(C & E)
prevented the adverse effect of DEHPpartialy or completely.

Ecology

A study on host-parasitoid interactionswith special referenceto Uzi fly (diptera: Tachinidae) and
Antheraeaassama (L epidoptera: Saturniidae).
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The parasitoid Exorista sorbillanswasfound to respond to vol atiles emitted by fifthinstar larvae,
their excretaand host plantsfed by mugasilk worms. The blend of chemica semitted by host plant Persea
bombycinain responseto caterpillar feeding have been identified. The chemicasemitted by larvaeand
excretahavea so beenidentified. The blend of chemicalsidentified to bereleased by insect fed host plant,
larval excretaand larvae might be used to do behaviour study in order to explorethe possibility of using
themto develop uz fly trap.

Biochemistry Biophysics, Microbiology and Molecular Biology

Department continued to promote modern biology by providing grantsfor research in the areaof
biochemistry, biophys cs, molecular biology and microbiology. Inthisendeavour, about 50 research projects,
with the commitment of Rs. 15 crore (approx) for three years, were sanctioned during the year. Out of
these, 35 research projectswere sanctioned in theacademic institutions. Ongoing projectsalso continued
to be supported with funds.

Some of theresear ch projectsinitiated in the area cover ed thefollowing topics:
Biochemistry and Cell Biology

Mechanism of action of antilithiatic metabolitesof Benialiggulata,

Studieson genotoxicity and mutagenicity of commonly used organoposphate pesticides,
Biochemicad interaction of red florescent proteinin Bombax mori;

Synthesisof curcumin bioconjugates,

Extracellular matrix protein derived bioactive peptidesinvolvedin cdll activity
Regulatory factorsin chromosomedynamicsduring meiotic cell divisoninyesst;
Roleof GTPaseHflx inribosomeassembly;

Roleof acoresubunit of polymerase |l Rpb4 in transcription elongation;

YV V V ¥V V VYV VYV VYV V

Production of antimaaria drug artemisininviametabolic engineering of plagtids,
Sructural Biology

»  Structura studiesof Erysipelothrix protein Rspb and itsinteraction with collagen;
»  Formation and structural stability of DNA triplexesand their anticancer activity;

»  Solution structure of maariaparasite proteinsinvolved in chromatin assembly;

»  Strategy for posttrandational peptidemodification

Molecular Biology

> Interaction of flavenoids with telomeric g quadruplex sequencefor anti cancer thergpy, Characterization
of chlorpromazinewith mitotickinessEg 5 and tubulinand itsimplication in cancer chemotherapy;

»  Functiona evaluation of novel 15ink 4 mutation in esophageal squamousCell Carcinoma,
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>
>
>

I nteraction of leptinwith endotheliumand it implication with angiogeness,
Roleof laminAinmuscledifferentiation;

M apping chromosome segment duplicationsin Neurospora crassa genome sequence; Regulation
of ribosomal DNA transcriptionin Entamoeba invadens,

Study onAtaxin-2 binding protein 1 of drosophilaand mouse inthe context of spinocerebral ataxia
type2;

Molecular basisof sex determinationinlizard, search of femal e pathway genes,
| dentification of molecular targetsfor thergpeuticsinAlzheimer’sdisease.

M echanism of glucose mediated |ac repressionin Ecoli

Plant M olecular Biology

»  Development of plastid transformation system for defensin genein Capsicumannum;
»  Development of transgenic Brassicajuncea;

»  Roleof apoptosisinducing factor indictyostelium cell death;

Microbiology

»  Expression of edemafactor genefor development of vaccine againgt anthrax;

»  Molecular tagging of virulence and pathogenesisgenesof powdery mildew fungus.
»  Antimony resistancerel ated genesof |eishmania donovani;

»  Regulation of ribosoma DNA transcriptionin Entamoeba invadens,

»  Exploration of arctic microorganism sfor production of industrial enzymes,

»  Regulationof rotavirusgeneregulation;

»  Characterization of actin related proteinsin Leishmania.

DST intervention has been successful in consolidation of Indian researchers competenceinthearea

by enabling training in emerging areasand publication of research papers. Research outcomefrom some
ongoing and compl eted projectswereasfollows:

Thefinding from some of the successful resear ch projectsareasfollows:

>

>

A model for themodulation of Vitreoscilla haemoglobin (VHb) mediated oxidative stressresponse
in heterologous hostsand regulation of VHb biosynthesisinitsnatura host Mitreoscillawas proposed
to explain thefunction of VHb under oxidative stress.

It wasreported for thefirst timethat GAPDH hasanove cell surfacelocdizationinmammaiancells
and that thismoleculefunctionsasanove receptor for theimportant iron trangport protein* Transferin’
into mammalian macrophages.

Thesilk protein sericinisolated from the cocoon of thetropical tasar silk moth Antheraea mylitta
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was shown to have three mgjor bands. The lowest 70 kDa. suggested as a glycoprotein, was
purified and hasbeen identified asapotent antioxidant and photo protective agent againgt ultraviol et
B (UVB) irradiationin mouse skin model.

» Roleof Rab 11innorma eyedevel opment wasstrongly indicated. Geneticinteraction of Rab 11 with
the INK pathway was shown. Over expression of mutant Rab 11 was shown to alter wing disc
morphology that resulted in cell shape changes.

»  Olfactory system was proposed to develop in amulti-step process. A singletranscription factor,
Lhx2 wasrequired for multiple aspectsof olfactory system devel opment: A diencephalic origin of
PAOB cellsinthe Xenopuswas proposed suggesting an evol utionary conservation of pAOB migration
across species.

»  BMPdownstream genesin bone devel opment were expressed in bone and expression wasshown to
belost inknockout mice. All the putative target genesexpressed in bonemarrow cellsdifferentiated
to osteogeniclineage.

» A study relating to drug resistance in HIV protease mutant proposed a structural model for the
catalytic cycle of HIV 1 protease. A new protease inhibitor was synthesi zed that seemed to bind to
theactive site ASP25 covaently. Theactivity of the purified proteasewas a so tested to beinhibited
inpresenceof thisinhibitor. Thefindings could be useful in structure based inhibitor design process.

»  Pseudomonas putida CSV 86 was shown asanatural isolatewhich utilizesaromaticsand organic
acidsin preferenceto glucose. Thiswas proposed asanovel property interms of carbon source
preferencefor any bacteria strain.

»  Theprocedureswere stlandardized to generate two dimensional langmuir- Blodgett (LB) films. It was
shown that both DNA and proteinretaintheir activity. Specificinteraction between DNA and protein
wereasodone. It hasbeen shown for thefirst timethat it was possibleto estimate thethermodynamic
constantsfor DNA- RNA polymeraseinteractionin acrowded environment very closeto thenatural
system.

»  ShDREB2A factor wasshown to confer stresstoleranceintheE. coli cells. Thisindicated that DRE
binding e ementsexistinthe promoter region of some prokaryotic genesand that regul atory components
have some similarity in both prokaryotesand eukaryotesin imparting stresstol erance.

» A geneconstruct which couldinduce post transcriptional genesilencing of toxic endosperm protein
of castor -Ricin and RCA- wasdevel oped involving three different strategies.

» A proposal to study how threedissimilar subunitsof kinesin-2 recognize each other contributedin
highlighting thebasi ¢ principleof coiled-coil association between thetwo motor subunits. Inaddition,
it yielded anew model for thekinesin-I1 complex, which will beuseful in explaining mechanism of
kinesin-11 motor activity invivo.

Health Sciences

The Department continued support to projects/ programmes and activitiesin the cutting edge and
frontlineareasof Bio-medical/Hed th Sciences.

Severd projecty programmeswere generated, to generate basdline data, devel op newer diagnostic
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methods, devices, processes, and drug delivery systems, study mechanism of action, to devel op work
force and motivatethem to engage R& D activitiesin emerging and frontline areas of biomedica sciences.
Apart from devel oping Human Resource from the projects, the department has been making specid effort
indesigning training programmes/workshopsfor thescientific and medica professonad swith specid attention
tolatest developmentsin frontlineand emerging areaof Biomedica Sciencesto create moreworkforcesin
the specidized cutting edged technologies.

Keepinginview trendsof disease patterninthe country some of thenew project initiated inthearea
of neurosciences ( Alzheimer and Parkinson diseases), Reproduction and Developmental
biology(Endometriosis), Cancer Biology(L ung cancers, Breast Cancers), I nfectious Diseases (Leishmania
donovani, Mycobacteriumleprae, Mycobacterium Tuberculosis,), Drug devel opment, Ophthal mol ogy
(Retinoblastoma), Immunology, Nutritional Sciencesetc.

Someof theimportant resear ch projectsfunded duringthisyear

Neur osciences

»  PharmacogeneticsonAlzheimer’sDrug Therapeditics.

»  Massspectrometry based plasmaproteomicsin patientswith attempted suicide.
»  Neuromapping of functional deficitsassociated with Parkinsonian disorders.
Reproduction & Developmental biology

»  Surfaceaccessibility of extracellular loop of follicle stimulating hormone receptor and their rolein
ligand receptor interaction.

> ldentification of potentia biomarkersfor thediagnosisof endometriosis: aproteomicsapproach.

»  Study of Epigenetic Changesintherat malegermlinefollowing neonatal exposureto environmental
Endocrinedisrupter Bisphenol A.

Cancer Biology
»  Nove derivativeof Lovastatin asanticancer agent

>  ldentification of pathwaysthat determinetumor surviva and radioresistancein cellsderived fromthe
ord cavity.

> ldentification of Bronchogenic cancer markersthrough proteomic andysisof bronchid aveolar lavages
and sera.

»  Functiona genomicsof AATF geneinoncogenesis
Cardiology

Molecular Changesand differential signaling mechanisminvolvedincardiac dysfunctioninrat”
I nfectious Diseases

»  Study of anticestodal activity of glandsand hairsof fruit of mallotusphillippinensisin experimental
anima modds.
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» Roleof Glycerd dehyde 3 phosphate dehydrogenaseanovel transferring receptor , inthesurviva of
intracellular mycobacteriumtuberculoss’

»  “Stressinduced regulation of extracytoplasmic sgmafactorsin mycobacteria’
A study orf circulating immune complexed anti cytokineauto anticetiesin leprosy patients.”

“Trehaosee-edimyclate (cord factor) of M tuberculosisand itsrolein theimmunopathogenesi s of
tuberculoss

Drug development
Devel opment of somenovel antitumor agentsfrom Spirulinaplatensis. A semi synthetic approach.

»  Synthesisand Neuro-pharmacol ogica evaluation of novel and sdlectiveligandsfor the devel opment
of Improved and fast acting anti-depressantsfor the treatment resi stant depression.

>  ldentificationsand characterization of novel angiotensin converting enzyme (ACE) inhibitorsfor
hypertensive cardiovascular disease.

Ophthalmology
»  Tounderstand theroleof Micro RNA indrug resistant Retinoblastomacells’

» A Study ontheeffectsof UV Raysonriboflavintreated corneal limbal stem cellsduring the process
of collagen crossLinking.”

I mmunology
Development of small moleculeinhibitorsof cytokinesfor treatment of inflammatory disorders’
Nutritional Sciences

»  Studieson 3fatty acid rich Garden cress (Lepidium sativum ) seed oil asdietary supplement and
itsmodulatory effect oninflammatory mediators.”

Expression systemsfor Food Grade L acticAcid Bacteria.”

Chondroitin sulfate/'Dermatan sulfatein Kidney: Changesduring diabetesand modulation by Coccinia
I ndica.

Someof theimportant findings/obser vationsfrom theongoing and completed proj ects: -

% Study on Lupusnephritis: Studiesonimmunogentic profilesof patientsfrom southern India, reveded
that :- 1) ACEI/D polymorphism study reveal ed that the genotype DD isstrongly associated with
devel opment of lupus nephritisamong south Indian Tamil population. 2) The+2373Ato Ganaysis
of DNAse | gene showed higher frequency of the heterozygous genotype (AG) in SLE). This
associationwas stronger in patientswith Lupusnephritis.

< Study on*“ Osteogenic actions of anaturally derived from NP-1 pure compound onbone” results
showed that osteogenic actions of pure compound K095 (medicarpin) derived from Butea
monosper ma, medicarpin enhances osteoblast differentiation via ER-p38/BM P2 pathway and
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increases bone formation and mineralization apposition ratein vivo asassessed by tetracyclineand
calceindoublelabeling (Fig 1.12).

PR E D
{1 Orvwigdb=ag )
Fig. 1.12
« Theproject on“Electrophysiological study of Peripheral nervesinleprosy diabetic and elcoholic
polyneuropathies’ revelad that by thisel ectrophysiological method investigator isableto predict the
high risk cases for nerve damage and provide the treatment so prevent the progression of nerve
damage and further to prevent the occurrence of the deformity.

« The Study isunderway that the screening the potential plants/plant parts of Tephrosia purpurea,
Fumaria indica, Hemidesmus indicus, Rubia cordifolia, Amaranthus spinosus for Cancer
chemopreventive potentia for trestment of Hepato cellular carcinomas.

% Theproject on “ Evaluation of the chemopreventive potentia of neem (Azadirachtaindica) |eaf
fractionsin the hamster buccal pouch carcinogenesismodel” results revealed that the Neem | eaf
(sub) fractionsexhibited antiradical scavenging activity and inhibited the devel opment of hamster
buccal pouch (HBP) carcinomas.
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Fig. 1.13: Nuclear mor phology and apoptotic nuclei
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Fig. 1.14: Fluor escent micr oscopy images of mitochondrial membranepotential
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Thestudy on‘ Frequency distribution of three HIV-1 resi stance conferring polymorphisms SDF1-
3 A, CCR2641 and CCR5A32inAsan Indians resultsreveaed that low frequency of the protective
alee CCR5A32 observed inthisstudy suggestshighvulnerability of North Indiansto HIV-1infection.
Theinformation generated in thisstudy may serve asabaseline genetic datato assessthe genetic
predisposition of Asan Indiansto HIV-1 and for future designing of therapeutic strategies.

Preliminary studieson“Differential expression of Matrix metalloproteinsand Collagen |V inora
submucousfibrosis’ werefound that, expression of MM P-2 and MM P-9 has been found in oral
submucousfibrosisin comparison to controls. It may beexploitedin clinical medicineintheearly
detection of diseaseand prediction of biologica development of oral lesions.

The Study on* An approach towardsthe devel opment of anticancer agents specifically for hormone
dependent breast cancers’ resulted in synthesi zing thetwo important anal ogueswhich have exhibited
potent anti cancer activity against hormone dependent breast cancer cells. Themost potent compound
exhibited anticancer activity better than tamoxifen, standard drug in the market and it al so showed
selectiveanti cancer activity against hormone dependent breast cancer cdlls.

Studiesareinitiated to “ Study on mutation of genes of monogenic formsof diabetesin theyoung
onset Type 2 DiabetesMdllitusin Eastern Indid’ by whichtoidentify the susceptibleindividuasby
family screening for presence of mutation by thismethod.

Studieswere carried out to determine the mechanism of the aphrodisiac action of the alcohol extract
of V. tesselataflower and to isol ate the active principleinvolved was competed and found that, 1t
activates penile tissue endothelial NOS [e-NOS] and neuronal NOS [n-NOS] and brings about
aphrodisiac action by increasing the levels of cGM P by the action of NO.Thisdrug isextremely
promising to develop acommercidly viable phyotomedicine.

“Investigationson the Synthesisof Nanocrystalline Calcium Phosphatesto Prepare Boneand Dental
Replacement Materialsand Drug Delivery Systems’, project findingsreveded that HApissimilarin
compositionto bonemineral and it hasbiocompatible, bioactive, osteoconductive and antibacterial
properties. Itisoneof thewidely used biomaterial for bonerepair, substitution, augmentation and as
ascaffold for tissue engineering in bone and teeth regeneration.

Theproject on“ Andysisof nod2 genedefectsinindian patientswith cronn’sdisease’ may reved the
genetic differencesin Indian patientswithinflammatory bowe disease providesignificant cluestothe
biology of the disease and may eventually be useful in strategiesto prevent diseasein predisposed
individuas

The study on* Role of Promastigote Surface Antigen-2(PSA-2) indrug resistancein Leishmania
donovani.” revealed that the role of PSA-2 in drug resistance in Kala-azar, using genetically
manipulated Leishmania donovani parasite. Overexpression of PSA-2 geneinthedrug sensitive
parasite (laboratory strain and fieldisolate) resulted in conversion of sensditiveLeishmaniaparasites
into resistant phenotype. Data suggested that, PSA-2 plays a central role not only in
antimony resistance but also in susceptibility to new antileishmanial drugs Amphotericin
B & Miltefosine.
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Calcium phosphate and their polymer composites, developed and it
could be used for preparing bone replacement, and tissue engineering
applications.(Fig.1.15)

Fig.1.15: SEM image of Laminated structure of
Hydroxyapatite ~ nanocomposite ;

Development of strontium substituted Calcium phosphate
biomaterial sStrontium substituted Hydroxyapatite developed is
suitable for drug delivery since it can simultaneously improve
osteointegration and prevent infectious areas by releasing therapeutic
agent. The fibrous hydroxyapatite could also be used as a
reinforcement material to improve the reliability of HAp based
biomaterial composites. (Fig. 1.16)

Fig. 1.16: SEM micrograph of fibrous strontium
substituted calcium phosphate bone and dental
replacement material.

Nanocrystalline hydroxyapatite (nHAp) rods of size
resembling bone mineral about 40-75 nmlong and 25 nmwidewas
synthesized without using any surfactants or modifiers under
microwave irradiation, (Fig.1.17) which could be used for drug
delivery applications. ThenHAp prepared by microwaveirradiation
in this study could be made use of as an ideal local drug delivery
system for the treatment of bone infection.

Fig. 1.17: TEM images of Hydroxyapatite nano
rods synthesized by Microwave techniques
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Some the workshop/Training programmes funded by the department under PAC-Health
Programme.

*  TechniquesinAnimal Cell Culture-Workshop.

» Livecdl functiona imaging and neurostrasmittersreceptorsfunctional regulation using confocal
microscopy & geneexpression studiesusing real time PCR-Workshop.

* Interdisciplinary Workshop on “VaueAddition to Cytopathol ogical Practicesthrough Multimodal
Imaging and Computer VisonApproach”.

*  “Handsontraining courseonuseof cell culturetechnology for studying apoptosisand angiogeness’.
Plant Sciences

Intheareaof Plant Sciencessevera projects have been supported to strengthen basi c and application
oriented programmes. The support was provided in cutting edge/frontier areasaswell astraditiona areas
such astaxonomy and bio-diversity.

During the year, research projects were sanctioned in the area of Reproductive Biology,
Bioprospecting, Ex situ conservation of medicina and wild speciesof plants of economicimportance,
taxonomic revision on Indian Marantaceae and Musaceae, Alga Biodiversity of theldukki and wayanad
digtrictsof Kerala. Molecular characterization of Amaranth and Buckwhegt, Marker assisted selection of
resistance gene, Biotic and abiotic stress studies on various crops, Biocontrol, Plant microbeinteraction
and Mycorrhizal relationship, Entophytic fungi and development of aDNA bank of tree speciesetc.

Two weekstraining programmeon* Capacity building on Plant Taxonomy” washeld at FRI, Dehradun
for studentsand researchersof various collegesand universities.

Findingsfrom the ongoing proj ectsfunded under the programme revealed :-

Early blight, caused by Alternaria solani (Ellisand Martin) Jonesand Grout, isamajor production
constraint intomato, causing lossesupto 78% in India. The pathogenis seed borne and supply of disease
free seed isapre-requisitefor effective disease management. A simple and rapid diagnostic assay for
detection of seed borneinfectionsisavery much essential asthe A. solani never sporulatein cultureand
detection based ontraditional methodsistime consuming and tedious. Thus, development of aPCR based
diagnostic assay for detection of Alternaria solani infectionsintomato seedswascontemplated at 11 HR,
Bangdoreasitishighly useful in seed and plant quarantineindustry.

Design of species-specific primers

Nucleotide sequenceof I TS 1region of r DNA of A.solani isolateswasaigned with the sameregion
from other Alternaria species such as A. alternata, A.brassicae, A.brassicicola, A. sesami, A.porri,
A.hdlintahi, A.ricini and A.carthami along with sequenceswith NCBI database. Basedonr DNA, [
tubulin, glucose -6-phosphate dehydrogenase, Alt | g, acetyl co A sequenceandysisof A.solani , atota of
34 primer setswere designed using Manual inspection and Primer Blast, Primer 3, Primer 3 Plusand
Primer Quest soft wares.

Specific PCR amplification

A sequence withinthe ITS 1 and gpd regions unique to A.solani were identified. To check the
specificity of the primers, DNA from tomato, A. alternata, A.brassicae, A.brassicicola, A. sesami,
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A.porri, Ahelintahi, Aricini and A.carthami, Sclerotium rolfisi, Fusarium equiseti.,F.oxysporum,
Phytophthorainfestans, Colletotrichumgloeosporioides, C.capsici, C.falcatum. Cercospora canscens,
C.capsici, C.beticola, Phoma exigua, Curvularia spp and Drechleria spp were aso tested. A PCR
primer (ALP-GGCACCTCCCGGGGTGGC) designed for A.linicola/A.soani complex on linseed
(McKay et al (1999) wasalso tested for A.solani on tomato in thisstudy. A.linicola and A.solani has
been found to be identical and named asA.linicola/A.solani complex. Primer pairs specificto A.solani
ALP(5-GGCACCTCCCGGGGTGGC-3) and I TSA and ASGF(5' -GCCATCMGCAY CGCGANAT-
3)andASGR (5 -TGGGY TGTTGGMGGGTNCT-3') weresdlected. PrimersALPand I TS-4 amplified
afragment of ¢.535bp (Fig.1.18) while Primer set A SGF and ASGR produced aband of ¢.200bp (Fig.
1.19) with DNA of A.solani. These primersdid not crossreact with tomato DNA nor DNA from the other
fungi tested.

1 2 3 4 56 7 8 1 2 3 4 5§ & 7 8 9

Fig.1.18: Selectiveamplification of Alternariasolani Fig.1.19. Selective amplification of Alternaria solani
with primersALP-Fand ITS4.Laneland8: 100bp with primersASGFand ASGR 4.Laneland 9: 100 bp
ladder, Lane 2 : A. solani (OTA 22),Lane 3: A. ladder, Lane?2: A. solani (OTA 22),Lane3: A. brassicae
brassicae (OCA 13), Lane 4: A. brassicicola (OCA 13),Lane4: A.brassicicola (OCA14), Lane5: A
(OCA14), Lane5: A alternata (OCA9),Lane 6: alternata (OCA9),L ane6: A.carthami, Lane8: Aricini
Colletotrichum gleosporioides ( OBP 1),Lane 7: C.

capsici(OCC15)

Detection of A.solani in planta

About 535 bp product wasamplified when primers ALPand ITS4 used for PCR amplification of DNA
extracted from infected tomato plant material using irrespective method of DNA extraction was used
(Fig.1.20).

M LI LY 13 1418

pFP™
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AhpC

Fig. Double digestion of pFPN -AhpC construct
M- 1kD Markar lana

L Amplified PCR product

L2 5Double digestion of pFPN-ahpC construct

Fig Lo =100 Bl D% 5 mearkir
lane L1- MR prodact

Fig.1.20: PCR amplification of Alternariasolani early blight infected samplesof tomato
withALP-F& ITSA4.
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Lanel & Lane7: 100bp ladder, Lane2 : DNA from healthy tomato leaf, Lane 3 : A. solani infected
fruit, Lane4: A. solani infected leaf, Lane 5 : A. solani infected stem, Lane

TheAhpC gene, akey component of alargefamily of antioxidative proteins, capable of protecting
bacteriafrom abiotic stresses|ike peroxides and reactive oxygen, nitrogen and sulfur specieswas cloned
from Anabaena and over expressed in E.coli. The AhpC over expressing E.coli developed tolerance
against multiple abiotic stresses. This gene has been cloned for the first time in Anabaena using the
cyanobacterial vector (pFPN) containing psbAl promoter at BHU,Varanasi. The transformed
cyanobacterium hasbeen found tolerant against heat, UV-B, sdlt, pesticide, Cd, Cu etc. thereby providing
anove strain capableof nitrogenfixationin agricultural fieldschallenged with multiple abiotic stresses.
Themaor achievementsof theproject are:

Cloning and expression of ahpC gene of Anabaena sp PCC 7120inE. coli (BL-21) for functional
analysisagainst heat, salt, UV-B, metals, and pesticide. 2. Cloning of ahpC geneinthe cyanobacterial
vector (pFPN) containing psbA1 promoter (light inducible), and 3. Development of genetically modified
Anabaena sp PCC 7120 and thus opening anew possibility of nitrogen fixation under above abiotic
stresses.

Theabove Significant achievement inthe project entitled “ Molecular andysisof AhpC (alkyl hydro
peroxide reductase) in offering abiotic stresstolerancein Anabaena species PCC 7120” hasbeen published
in Biochemica and Biophysical Research Communications.

First timein Indiathe antagonistic yeasts were identified in aproject at TNAU, Coimbatore, to
promote as a biocontrol agents against the major soil-borne pathogensof sugarbeet viz., Sclerotium
rolfsii, Rhizoctonia solani and Pythiumaphanidermatum (Figl.21). Molecular identification of yeast
wascarried out and it wasidentified as Pichia kudriavzevii (A) and Trichosporon asahii (B) (Fig. 1.22)
Theéeffectivenessof yeast isolateswere proved for their inhibitory activity onmycelial growth of sugar beet
pathogensviz., Rhizoctonia solani (Fig. 1.23), Pythium aphanidermatum (Fig 1.24) and Sclerotium
rolfsii (Fig 1.25) by adopting the dual plate technique.

1 RO e Yy

e r

Fig. 1.21
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Fig. 1.24 Fig. 1.25

It has been demonstrated under the study on Gametophytic and marker assisted selection for
pyramiding Fusariumwilt resistance genesin chickpeaat UAS, Bangal ore that the genes conferring
Fusariumwilt resistancein chickpeadeterminetheres stance at both sporophyte and gametophyte phases.
Theinvitro pollen responseto patho-toxinindicates the degree of resi stance of the sporophyte producing
pollengrains. Thepollen bioassay isasimpleindirect techniqueto determine and sel ect the genotype of
the plant. Further, gamete selection for wilt resistancein F, generation by asimple method (spraying the
pathotoxinto F, plantsat critical stage; Fig 1.26) increasesthe frequency of resistant plantsinthe F,
generation. Themolecular andysisof different crossesdemonstrated theincreased frequency of resistant
plantsin the popul ations derived through gamete selection. The gamete sel ection technique can beeasily
adaptedin cropimprovement programmesto enhancethefrequency of resstant plantsintheearly generations
for selection. It savesalot of spaceandtime.

Fig.1.26 : Hybrid plant treated with pathotoxin for gamete selection
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Research outcome from some compl eted projectsareasfollows:

Explorations were made in the evergreen forests of India, especially in Northeastern states and
Andaman Nicobar Idandsfor the collection of live specimensunder the project  Further studieson Indian
Zingiberaceae’ at Univergty of Calicut, Calicut. Thelargest ginger germplasmin Indiaand second largest
intheworldwith 18 generaand 156 speciesand 1698 accessionswas established inthe Cdicut University
Botanic Garden. Digitalization of Zingiberaceae specimensdeposited at CAL,ASAAM, BSHC, PBL etc.
were completed and adatabase of Indian gingerswasa so devel oped. During thisproject two new generic
records to India (Plagiostachys Ridl. and Sahlianthus Kuntze), one new species (Plagiostachys
nicobaricaM. Sabu et al.), fivenew cultivarsof Large cardamom and two new speciesrecordsfor India
were published in peer reviewed international journalslike Blumea, Rheedea, FoliaMadysianaand Acta
BotanicaHungarica.

Fig. 1.27: Plagiostachysnicobarica Fig. 1.28: Sahlianthusinvolucratus

TheP. nicobaricaisacritically endangered speciesfrom Nicobar |dandsand need special attention
foritsconservation. Mot of the plantswerewiped off during Tsunami. A few plants have been conserved
inCdicut Univeristy Botanic Garden, Calicut.

Arabidops sseedlingsgrow with two distinct devel opmentd patternsin the presence and absence of
light. A sophisticated molecular network isoperativeto sensethe dark-light transitions, and regulate the
seedling morphology and gene expression accordingly. Our laboratory hasidentified and functionally
characterizedseveral transcription factors (ZBFs, SHW1 and EHY 1) that play important regulatory roles
inlight signaing pathways. Various studies suggest that Cat++/CaM isinvolved inlightmediated seedling
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development and gene expression. However, themolecular and physiological function of CaM remains
largely unknown. We have shown that CAM 7/ZBF3isatranscriptional regulator that directly interacts
with the promotersof light inducible genesand promotes photomorphogenesis (Kushwahaet d., (2008)
Plant Cell 20 1747-1759). We have further demonstrated that one of the ZBFs, ZBF2/GBF1 genetically
interactswith COP1 and SPA 1 of light signaling pathways. Furthermore, the stability of GBF1 requiresthe
presence of COP1 ubiquitinligaseinlight. However, the stability of GBF1inthedark isnot regulated by
COP1 or itsassociated factor SPA1 (Mallappaet al., (2008) Journal Biological Chemistry 283, 35772-
35782). MY C2/ZBF1lisabHLH transcription factor that cross-talkswith light, ABA (abscisic acid) and
JA (jasmonic acid) signaling pathways. Under Investigation of genetic and molecular interrelations of
ZBFsinlight sgnding pathwaysinArabidops sthalianaunder RammanaFdlowshipit hasbeen shownthat
MY C2 directly bindsto the G-box present in SPA1 promoter, and it controlsthe expresson of SPAlina
COPL1 dependent manner (Figurel.29). Takentogether, study demongtratesthe molecular and physiologica
interrdationsof MY C2and SPAlinlight, ABA and JA signaing pathways (Gangappaet d., (2010) Plant
Physiology154, 1210-1219). The outcome of the above project has been published in Plant Physiology,
Journd Biological Chemistry & Plant Cell
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Under the project on Ganoder ma lucidum (fig.-1.30), amushroom of medicinal and economic
importancefrom K erdlawasinvestigated for potential biologically active principles. Chloroform extract of
G lucidum showed acute and chronic anti-inflammatory activities. It showed significant DPPH radical,
superoxideradica and nitric oxidescavenging activitiesalong withinhibition of lipid peroxidation. Chloroform
extract also showed invitro cytotoxic activity with IC, values 178.33 + 20.2 Bg/ml and 46.66 + 4.7 g/
ml against DLA and EAC cdll lines, respectively. Polysaccharidefractionisolated from the aqueousextract
of G lucidum showed antitumour activities against Ehrlich’sascites carcinomacell lineswhen tested
smultaneoudy with tumour inoculation and when administered before tumour inocul ation. Polysaccharide
fraction also showed significant anti-inflammatory activity. Extensive phytochemica studieson the pet.
ether, chloroform and methanol extractsof G lucidumfruiting bodiesresulted in theisolation of sixteen
secondary metabolitesviz., eroids, terpenoids, akaoidsand fatty acids. Two mgor compoundsidentified
wereergosta-7,22-diene-33-y| pentadecanoate (Fig. 1.31) and 3(3-hydroxy-7,11,15,23-pentaoxo-5a-
lanosta-8-en-26-oic acid. The steroid ester in the pet. ether and chloroform extracts was estimated by
HPTLC. Thismgor steroid ester showed good anti-inflammatory activity. Host-specificity inthechemica
profileof G lucidumhasbeen studied by comparative HPTL C profiling. No significant variationswere
found between different host-based G lucidumaccessions. G lucidumfrom south Indiaisarepository of
potentia biologicaly activemolecules.

Fig. 1.31: Ergosta-7,22-diene-3 -yl pentadecanoate

ANNUAL REPORT 2010-2011 [[500



PHYSICAL SCIENCES

Theresearch projectsand programmes supported under Physical Sciences covered awiderange of
emerging topics. Thetechnica evaluation wasdone by ProgrammeAdvisory Committees (PACs) on (a)
Condensed Matter Physicsand Materials Science, (b) PlasmaPhysics, High Energy Physics, Nuclear
Physics, Asronomy & Astrophysics, Nonlinear Dynamicsand (¢) Lasers, Opticsand Atomicand Molecular
Physics. The PACsal so monitored the progress madein ongoing projectson aregular basis.

Condensed Matter Physicsand Materials Science
A broad spectrum of research activitieswere supported through the sanctioned projects.

Inaproject, study of excessconductivity in'Y BCO superconductor near Tc by introducingintragrain
homogeneitiesusing swift heavy ion radiationwill bedone. In another project, giant magneto-impedance
of Feand Co based amorphousalloyswill beinvestigated. Electrical resistivity ontransition metal oxides
and glicatemineradsat high pressure-high temperature conditionswill beundertaken inthisproject towards
understanding phasetransitionsand associated variationsin the propertiesof thematerials. Singlecrystas
of anew multiferroic eectronic ferroelectronicswill be developed in another project. Study of dielectric
relaxation, magneto- diel ectric phenomenon and PE |oops under magnetic field will also be performed. In
adifferent project, nano sizemagnetic particleswill be synthes zed and their dispersioninvariousmediafor
possible communication and engineering applicationswill beinvestigated. Fe, Seand FeSe, | Te, compounds
will besynthesized and characterized in another project. Study of € ectronic structure, magnetic and transport
propertiesof theseiron chal cogenide superconductorswill bedone. In aproject, nano-structured double
perovskiteswill be synthesized and characterized for spintronics applications. Low lead and lead free
ferroel ectric-piezoel ectric compositeswill be studied in another project. Synthesis, characterization,
evaluation of dielectric/ferroe ectric properties, structure- property correl ationsetc. of thisimportant class
of materidswill beundertaken. In adifferent project, magnetic nano particlesusing magnetotactic bacteria
will besynthesizedin aproject for biomedica gpplications. A sca ableand eco-friendly method for synthesis
of ferrite nanoparticlewill beemployed.

Inaproject, Organic-inorganic hybrid nanostructured liquid crystal smateria swill be synthesized and
characterized in another project. Study of the dynamicsof anchoring effectson thehybrid aigned liquid
crysta materiaswill be performed. In another project, the bananaand W-shaped liquid crystdlinematerials
exhibiting chira behaviour will bedesigned, synthesized and characterized. Theinfluenceof central core
andinterfacial layer interaction onthechira propertieswill beinvestigated. Themateria characterization
will becarried out by spectroscopic methods. Variousmaterial propertieswill be studied through Thermal
microscopy, DSC, X ray etc. Bananashaped liquid crystalswill be synthesized using standard methodsin
adifferent projerct. Thesewill be characterized by spectroscopic techniques. Study of their optical and
electric propertieswill be accomplished. Different typesof DL C materia swill be synthesized in another
project. Their optical propertieslikebirefrigerence, tilt angle, switching, dielectric anisotropy etc. will be
measured. The measurement of the spontaneous polarization of FE and AE LC phasesinthe DLCs
formed by their chiral moleculeswill aso be performed.

Inaproject, PANI compositeswill be synthesized towards the devel opment of multicomponent
sensor materids. Materia scharacterization and fabri cation of sensor deviceswith multicomponent materids
inpalet/film/FET gatemodulewill bedoneinthat project. Red phosphorssuitablefor white LED gpplications
will bedeve oped inanother project. Nanomicrostructureswill be synthesized on semiconducting substrates
inanother project. Electro deposition of metallic and semiconducting materia swill be used to study their
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electricd properties. Colourful, devicegrade dye sensitized solar cell based on nanoporousZnOfilmswith
targeted efficiency of 4-5% will be devel oped in another project.

Nano-microstructureswill be synthesized using polymeric layer on semiconducting substrateand
createtemplates making track etched membranes (TEM) and finally el ectrical propertieswill be studied
using electro deposition of metallic and semiconducting materia sinanother project. Interaction of surface
and interface properties on photophysical behavior of nanocrystalswill beinvestigated. Quenching of
photol uminescence when poroussilicon getsfunctionalized and exposed to organic vapourswill bestudied
inadifferent project. Electret state in biodegradabl e state in biodegradable polymers with the aim of
utilizing the el ectret property of drug carrier biodegradable polymerswill be studied in another project.
Hybrid core—shell nanoparticleswill be grown and characterized in one of the projects, thiswork will
decouple optical and transport gaps of the nanoparticles with the possibility to tune the two gaps

independently.

Deposition of Ta,O,-TiO, thinfilms of uniform thicknessfor microel ectronic applicationswill be
undertaken in another project. Nanocrystalline TiO, thinfilmswill befabricated by chemical routesand
characterized for their structural and optical propertiesin adifferent project. Quantum dotsof CdSand
CdSewill be made by chemica methodsandincorporated inthe TiO, thinfilm matrix to prepare quantum
dot sengitized solar cells.

In a project pure and rare earth doped KTP single crystals will be grown and characterized for
€lectro-optic applications. In another project, nanobioactive glasses(NBG) will be synthesized by sol-gel
and sonochemical methods. Electrochemical anodizing method will be employed to coat NBG onthe
implantssuchasTi, Ti dloysand stainlesssted!

Inoneof theprojects, phase separation kineticsin binary fluid mixtures, in bulk and near surfaceswill
be studied through two different s mul ation techniques of molecular dynamicsand coarse-grained Ginzburg-
Landau models. Surface-directed spinodal decomposition studieswill also be undertakeninthe project.
FFLO statein avariety of systems, including specifically cold atom systemswill be studied in another
project. Phasetransitions between the BCS-FFL O-normal stateswill betracked by employing Josephson
effect. Rel ationship between fermionic superfluidity and atomic superfluidity will dso bestudied. Correation
between magnetic and el ectronic structure of DM S systemswill be studied in adifferent project. Element
specific magnetometry and el ectronic structure study of such class of materialswill be accomplished.
Standard one - dimensional bosonization approach will be extended to higher dimensionsin one of the
projectsand thiswill beused to calculate quantities of interest inthe higher dimensiond interacting Fermi
liquid. Complex spin systemswith quenched disorder will be studied in another project using graph cut
techniques.

Inaproject, theelectrical conductivity of transition metal oxidesand mineralswill be measured as
function of pressureand temperature upto 9 GPaand 2000 K respectively will bedevel oped. Inadifferent
project, el ectron transport studies on el ectromagnetic potential barriers, impuritiesand el ectron-electron
interaction etc. in graphemewill be undertaken. Swift heavy ioninduced modification onthinfilmand
nanostructure of TCO will be analyzed/ studied in aseparate project. Inaproject, thermal protection
materia swill be synthesized by magnetron sputtering and shock initiated combustion synthesisand their
interaction with high enthal py gases produced by shock waveswill be studied. Elaborate study of high
enthapy gas dynamics, non equilibrium reactions, catal ytic and non- catalytic surfacereactionswill be
performed. lon trangport mechanismin different ion conducting systems (el ectrolyteand positive e ectrode
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material) will be studied and optimized for advanced energy storage applicationsin adifferent project.
Eco-friendly zeoliteswill besynthes zed in pellet and film form environmentally health hazardousfly ash by
hydrotherma methodin aproject. Gassensing propertiesof zeoliteswill bestudied. One scientist hasbeen
awarded the RamannaFellowship.

Severa interesting resultswerereported from ongoing projects.

Inaproject, importanceof pulling direction and molecular crowding ontheforceinduced trangitions
in Biopolymerswas demonstrated. Explanation for decrease in extension with temperaturein constant
Force ensemble and the theoretical understanding of structural transitionsin single stranded DNA were
someof thesignificant contributions. A long standing puzzlein NA biophysicsrelated toforce-temperature
diagram had a so been studied. A protocol to observethereentrancein forceinduced trangition at ambient
condition had been proposed for thefirst time.

Inadifferent project, the bresthing dynamicsof DNA observed experimentally wasexplained using
stochastic dynamics. Theequilibrium opening congtant of Snglebasepair found usingimino proton exchange
and NM R spectroscopy was explained by devel oping theory taking into account the energy barrier. The
melting trangition of DNA which wasfound to bethefirst order had been explained by devel oping atheory
to calculate the stati stical weight of abubble. Theory was devel oped to describe the formation of loops
and stemsin RNA and single stranded DNA.. A free energy functional for ordered phases had been
deveoped. That included symmetry conserving and symmetry broken pair correation functions. Thefree
energy functional was used to study the stability of glassy phase and e astic constants of solids.

In another project, aclass of p-band materials, showing orbital ordering, wasidentified. Charge
ordering wasfound to deriveferromagnetisminK Cr.O, (K .CrO,), S'VO, thinfilms. Orbita ordering
wasfoundto deriveameta insulator trangtionin S'RuQ, thinfilms.

Electron transport through avariety of mesoscopic systems, such asalongalinejunctionwhichlied
between two quantum hall systems, acrossapoint contact in aquantum hall statewith filling fraction 5/2
and acrossaquantum dot where el ectrons could i nteract with each other, were studied in another project.
Effect of quenching syssemsacrossavariety of quantum critica pointsor lineswerea so sudied. Interesting
resultswere obtained inthe project.

Inadifferent project, phasetransition propertiesof ferroelectric and antiferroeectricliquid crystals&
reentrant phenomenain archird liquid crystalswere studied. The order parameters coupling termsdrived
the systemto nematic reentranceregime aboveacritica pressure. New thermodynamic model to study the
propertiesof ferroe ectric and anti ferroel ectric mesogenswas developed. MC and MD smulationswere
being performed towards studying structure and properties of mesogenic systems.

Origin of eectron holeasymmetry in the cuprate phase diagram had been explained through one of
the projects. A single parameter description of the phase diagram viathe Fermi surface convexity parameter
was obtained. New method for optimization of variationa wavefunction was devel oped.

Fundamental band to band and excitonic absorption and refraction with and without field was studied
for group IV alloys based materialsin another project. Performance of photodetectorsusing Si/SiGe
multiple QWsand GeC layerswasanaysed.

In another project, anew low temperature M ossbauer set up wasinstalled. It hasthe rangefrom
room temperaturedown to 4.4K . >’Fe M osshauer was studied over awidetemperature rangein nanoporous
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Fe,O,, nanorodsof &Fe,O, and nanoparticlesof La ,Sr, FeO,. Theresultsat low temperaturedistinctly
probe the microscopic properties such aslocal internal magnetic field, superparamagnetism, relaxation
dynamics, blocking temperature, isomer shift, quadrupol e shiftsand proportion of different magnetic phases.

A cryogen free 8 Ted ahigh magnetic fiel d superconducting magnet with power supply, compressor
(Fig. 1.32) and integrated variabletemperatureinsert (1.6 —325K) was successfully ingtalled and calibrated
in another project. Synthesis of nanometric CMR, charge and orbital ordered manganites (PrSrMnO,
NdSrMnO, LaGdSrMnO, SmCaMnO, LaSmCaMnO, NdPrSrMnO), Spintronic oxides (Fe, Ni, Co,
Mntrangtion metal doped ZnO), Magnetic heterojunction (L SMO/ZnO/sapphire, LSMO/SO2/S, LCMO/
SI02/Si, P/ZnO:Fe/sapphire) etc. wascarried out and characterized through XRD, TEM, FESEM, EDAX
and AFM.

Inaproject, the MPM S-XLS SQUID magnetometer was successfully installed under thisfacility.
Usersfrom different academic ingtitutesand universitieshad been utilizing thefacility to study avariety of
areas/problemsi.e. multi ferroics, FSMAS, Giant Magnetoresi stancein Cu-Co multilayersand granular
nanostructures, ferromagnetic semiconductors, hydrodynamic propertiesof magnetic nanoparticles, dilute
magnetic semiconductor oxides, superconductor MgB,, etc.

A valved il freetwo stagelinear motor compressor for driving the J-T circuit was devel oped and
tested for operating conditionsin the project. Compl ete thermal analysisand devel opment of computer
codesfor designing of heat exchanger taking care of thermal propertieschangesat low temperaturewere
carried out. Pressurewave generator for driving two stage pul setube cooler had beentested inthe project.

In another project, interfacial nano-granular magnetic phase had been realized by swift heavy ion
irradiation for magnetic material semiconductor interfacesin the project. These nano-granular interfacia
magneti c phases embedded in semiconductor enhanced the current flow by two orders of magnitudeand
gaveriseto magneticfield sengtivity on eectronictrangport acrosstheinterface. Themagneticfield sengtivity
further gaveriseto GMR effect showing theinfluence of spin controlled electronic transport.

A novel way to measure spin lifetimein semiconductorswas demonstrated in another project. Spin
polarized e ectronswereinjected in bulk GaAsand Ge using circularly polarized light. Thepolarizationis
modul ated at high frequency; the changing magnetic field generated by the spin polarized carrierswas
detected by asensitive RF coil. On application of amagneticfied, thesignal decaysaccordingtotheHanle
effect fromwhichthelifetimewasdetermined.

BST and BZT ceramicsweresynthes zed and the did ectric propertieson the sampleswereinvestigated
inanother project. Attempt was madeto lower thesintering temperature of BST by the addition of low loss
glasses.

A dilutionrefrigerator wasinstalled in aproject. Basetemperature of 9 milliKelvinwasachievedin
theproject. Low temperature cryo-amplifier wasdesigned and calibrated. Noisein graphene based field
effect transistors had been measured. A new phase had been observed in low-density GaAgAIGaAs
sysems.

Inaproject, singlecrystalsof high performance piezoel ectric PZNT were grown by flux method.
Crystallographic, dielectric, piezoel ectric and mechanical propertiesof these sampleswerestudiedin
detall. L-lysnemonohydrochloride(LLMHCL) and glysinelithium sulphateweregrown by dow evaporation
solution growth techniquein aproject. The grown crystalswere characterized by XRD, UV-VIS-NIR
and TGA/DTA techniques.
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Different gel/polymer electrolyteswere synthesized for their application assolid likeeectrolytesin
supercapacitorsinoneof the project. The capacitorswere characteri zed using a.c. impedance spectroscopy,
cyclicvoltametry, gal vanostatic charge-discharge testsfor different current densitiesand prolonged cyclic
tests.

Organicfilmsdeposited with|low evaporation rateand high growth temperaturelead to high structured
order and an improvement in organic FET in one of the projects. P-type doping could be achievedin
organic semiconductorsusing charge-transfer technique.

In one of the projects, an electronically push-pull type DPNM E was designed, synthesized and
modeled for its ground state el ectronic structure and excited state transitionswith DFT and TD-DFT
computationsand itsintramolecular chargetransfer pathway wasestablished. Protonationinduced molecular
orbita switching andinsulator —metd trangtionininterfacid monolayer protected Janusclusters-capacitance
tuning was achieved. Real —timemonitoring of DPPC-Tryptophan interaction at air-water interfacewas
aso estimated.

Synthesisand characterization of fullerenated polybenzoal [c] thiophene and fullerenated poly (N-
vinylcarbazaole) and polybenzo [ c] thiophenewasperformedin another project. Photovoltaic characterization
on these material s has been performed.

In a project, Raman spectroscopic studies of 13 LnO, compounds were carried out at normal
atmospheric pressure. High pressure studies upto 15GPato 20 GPawere carried out on Y ,0,,Gd.O,,
Sm,0,, Pr,0,, Eu,0,etc. High pressure XRD studieswere completed on Gd, O,

273 273

L aboratory for electric measurementsand small scale chemical synthesiswas established in another
project. A number of oxalate — ligand based mixed-metal molecular materials were prepared and
characterized eectrically.
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Theexisting FCVA system was modified in one of the project. Cathodic Jet Carbon Arc (CJCA) and
Anodic Jet Carbon Arc (AJCA) techniqueswere custom designed and fabricated & integrated into the
existing Filtered Cathodic Vacuum Arc (FCVA) system. Undoped and nitrogen doped amorphous carbon
thinfilmswere deposited using CJCA techniques. Undoped ac filmswere also deposited using AJCA
techniques. The effect of substrate bias, arc current and magnetic field were studied on the electrical,
optical mechanica, structura propertiesand field emission properties.

In oneof the projects, phase pure, CulnO, filmsand Sn & Cadoped CulnO, filmswere deposited
by RF sputtering under different conditions. Structural, optical, eectrical and interface propertiesof these
filmshad been studied.

Plasma, High Ener gy, Nuclear Physics, Astronomy & Astrophysicsand Nonlinear Dynamics:

In oneof the project, alarge areaatmospheric glow discharge apparatus (10kv, 10KHz) will be set
up for treatment and possiblerestoration of antique paper manuscripts. In another project it isproposedto
set up the experimental system aswaell asincorporate variousdiagnosticsfor laser liquid and solid-liquid
interfacefor characterization of kineticsof plasmausing time- and space-resol ved spectroscopy and beam
deflectiontechnique. Thelaser plasmainteraction asgpplied to particleaccel eration and radiation generation
will beinvestigated in adifferent project. The computationswill focus on optimization of thewakefiled
amplitudeand gainin eectron energiesand d so on the devel opment of radiations sourcesgenerated during
laser plasmainteraction. Inanother project, analytically the generation of surface harmonic of very high
order by the plasmael ectrons undergoing strong anharmonic motion under theinfluence of intenselaser
fiddatintensities~ 102w/cm?will beinvestigated. Various parameterswhich caninfluencethe high order
harmonic generation will also be studied. In another project, effect of magnetic field on laser ablated
plasma plume as well as on the process of pulsed laser deposition during ablation of SrRuO, will be
studied. Optical imaging and Langmuir probewould be used to characterize and understand the process
under magneticfidd.

Inone project the supersymmetric extension of the L eft-Right symmetric model sto describe some of
the aspects of Physicsbeyond the standard model for elementary particleswill beexplored. Studieson
some quantum aspects of gravity, in particular some geometrical aspects of D-brane dynamicsinthe
framework of sting theory and non-commutative geometry will be donein one project. Techniques of
calculation on the properties of chiral fermions on thelattice, and to increase the performance rate of
computersonwhichtherelevant programmeswill runwill be developedin another project. Inoneproject,
gaugetheoriesin spacetimewith generalized non-commutability will be studied. Thiswill be extended
towardsgeneralisation of the constant non-commutativity parameter to asituation whereitisadynamical
field. The connection between quantum entanglement and quantum phasetrangtionsin disordered systems
will bestudiedinanother project. TheProblemsof hydrogen molecular ion placed inexternd fiedsinvolving
anontrivial 3-body interactionwill bedealt inadifferent project. Investigation on new physicsbeyond
standard model using datafrom the belle experiment and detector R& D for the super KEK B experiment
will bedoneinanother project. CP propertiesof MSSM higgs sector in the context of LHC” . He proposed
to addressthe questions of CP violating Higgs sector in the Minimal Supersymmetric Standard M odel
(MSSM) will bestudied inadifferent project. Another project will aim of investigating some openissuesin
thetheory of origin of theinflationary cosmology withinthe generd framework of ” braneinflation” scenario
inspired by String Theory. Someissues pertaining to the so-called “ Quasi-Normal Modes’ (QNMs) of
Black Holes, again within the broad framework of string theory, in particular, using the so-called gauge/
gravity duality will also bestudied.
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Inaproject, find outcome of the various chemical speciesof interest formedin star-forming regions
intheinterstellar space will be predicted by coupling the hydrodynamicsof the collapsing rotating cloud to
thechemicd evolution network. Inanother project by creating asystematic and unified database of interstd lar
absorptioninthe Galaxy from variousavailable astronomical data, a3-D map of theinterstellar medium
will becreated. A primarily an exercisein multivariate Satistical analysiswill bedoneinanother project to
undergtland the differencesand/or rel ationshipsbetween dwarf spheroidal gaaxies, dwarf irregular gdaxies
and ultra-compact dwarf galaxies.

In one project, Different methods of Pade approximation related to semi-classical orthogonal
polynomidsin nonlinear dynamica systemswill be studied. Emergent dynamicson growing networkswith
comparabletimescaeswill beinvestigated in another project. Inadifferent project, variousmechanisms
to modul atethe phase (frequency) of the x-band Gunn oscillator with radio frequency chaotic signa, and
then synchronizewith another Gunn oscillator will beexplored. Chaosbased security systemsintransform
domainswill bestudied in another project. He proposesto investigate optical solitonsin quadratic non
linear media, photorefractive materia sand |l eft handed materialswill beinvestigated in adifferent project.
Temporal, spatia andincoherent soliton propagation through non linear optica mediawill bestudiedinthis
project. Solitonsin autonomous and non-autonomousinhomogeneous nonlinear optical mediawill be
investigated in another project.

In one project, high energy heavy ioninduced nuclear fragmentation reactionsfor different target-
proj ectile combinationsrel ated to hadron and space applicationswill be studied. Investigationson Hadron
interactions near threshold with nucleonsand nucle will be studied in another project. The RMF approach
isextremely successful in providing areliable description of the nuclear massesand radii with good precision.
However, itspredictionsfor nuclei near shell closuresand drip linescould beimproved. Oneof the projects
will investigate the various agpects of RMFtoimprovethe prediction capability of RMFfor nuclel far away
fromthelineof stability. In another project, asystematic study of multi-quasi particle states and nuclear
isomersinthe near-yrast and non-yrast level of nuclel will be performed

I n additionsto above RamannaFellowship has been awarded to one scientist.

Inaddition to this, one SERC School on* Astronomy & Astrophysics’ washeld at National Centre
for Radio Astrophysics, Pune during June 14 —July 10, 2010. SERC Preparatory School in Theoretical
High Energy Physics(THEP) washeld at Birlalngtitute of Technology & Science, Goaduring October 20
- Nov. 16, 2010. SERC Main School in Theoretical High Energy Physics(THEP) washeld a JamiaMillia
Islamia, New Delhi during January 31 - Feb 20, 2011. SERC School on“Nonlinear Dynamics’ washeld
at Bharathidasan University, Trichy during January 04-26, 2011. SERC School on*Nuclear Astrophysics
and Neutrino Astrophysics’ washeld at University of Calicut, Calicut during January 18— February 08,
2010.

Severa interesting resultswerereported from ongoing projects.

Inaproject, research involved in the genera field of High Energy Physics phenomenology and
cosmology, mostly inthe background of data expected from the commissioning of the Large Hadron
Collider (LHC). Someof the possible signaturesfor new physicsthat may be uncovered there had been
investigated.

Inanother project many new problemsinnonlinear oscillators, nontrivia solitoninteractionsinnonlinear
Schrodinger equationsin (1+ 1) and (1 + 2) dimens ons, matter wave solitonsin BECswith homogeneoudy
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varying control parameters, chaossynchronizationin coupled dday systems, nonlinear dynamicsof underlying
magneti zationsevol ution in nano ferromagnetsunder theinfluence of spin current, experimentally redized
strange honchaotic attractor using electronic circuitsetc. had veeninvestigated in detail. From the above
investigationssevera new and novel resultsin the areaof nonlinear dynamicswere produced.

Inadifferent project, an extensive survey of Megalithic stonealignment at Vibhutihalli in Shahpur
taluk, Karnatakawasdonedong with initial survey of few other sitessuch asHanamsagar, RganKollurin
Shorapur Taluk and Bhimrayanguddi, Shahpur taluk in Gulbargadistrict and Mudumal, Murardoddi sites
in Mahbubnagar district, A.P. Literary aswell asobservationa datarelated to Vidya Shankaratemple,
Sringeri along with Suryanar koyil, Thanjavur, Thiruvisayanallur temple and Karketeswaratemple,
Kumbhakonam, T.N. and Chaya Someswaratemple, Pangal, Nalgonda, A.P. and suryapitha from State
Archaeological Museum, Hyderabad- were obtained and photographs taken by the team have been
andyzed. Subgtantia progresshad been madein tracing theevol ution of astronomical spectroscopic studies
inIndiaduring 18th to 20th century.

Lasers, Optics, Atomic and Molecular Physics

Amongtheprojectsthat were sanctioned, in oneof the projects, supercontinuum generationin nonlinear
photonic crystal fibrewill bestudied for different core materia swith diversefibre parameters. Analytica
mode swill bedevel oped and subsequently numericd verificationsus ng sandard softwarewill beattempted.
Vector beamsusing optical fibreswill be generated and studied through another project. In another project,
diffractiveoptica dements(DOES) will be devel oped with sub wave ength festureson miniature substrates
likethetipsof optical fibresfor eliminating separate opticsfor focusing the beams.

Inadifferent project, nonlinear properties of atomic and molecular BESskeepinginview thelarge
high order non-linearitieswill beinvestigated. A time resolved fluorescence study of microscopic samples
withtheaim of investigating the effect of dipole-dipoleinteraction and radiativeratewill beundertakenin
another project. Theacoustic memory effect at theferroe ectric domainwall inlithium niobate crystalswill
be studied in another project.

A specidl effort wasmadeto organizeinteraction meetingson thefields

“Growth of Technologicaly important Crystals” during 4-5 February, 2010. Onediscussion Mesting
on*“Intenselaser fieldsand their interactionswith Matter” washeld onApril 15and 16, 2010 at TIFR,
Mumbai.

In addition to this, SERC School on “ Theoretical techniques in atomic & molecular collision
physics” washeld BITS, Pilani during April 05-23, 2010, .one SERC School on* Nano Optics’ was
held at NIT Hamirpur during September 13-October 01, 2010. One SERC Preparatory School on
“Modern Optics” washeld at I1'T Guwahati during November 10-23, 2010.

Severa interesting resultswerereported from ongoing projects.

Inaproject, pseudo pure states, entanglement of end qubitsand W —statesin a3-qubit system using
only nearest neighbour 1sing coupling wereachieved. Adiabatic 1-SAT agorithm using strongly modul ated
pulsesand quantum version of several gameswereimplemented. Deterministic Bell discriminationusinga
3-qubit NM R guantum processor was performed inthe project. Long lived singlet statesin NMR were
experimentally monitored. It wasfound that CSA/DD crosscorrelationsdid not effect thelifetime of the
long lived singlet statein atwo spin system.
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A resonant non linear magneto-optic rotation (NOMR) set up with amplitude modul ated light was
established using an acousto-optic modulator in another project. A comprehensive experimental and
computational study of Hanle EIA, EIT and NMOR were carried out. A four layer mu-metal magnetic
shield wasfabricated inthe project.

Inadifferent project, two novel schemesof THz generation using optical rectification of intenseshort
pulselaser and optical rectification of pulsed surface plasmawavewere explored. Feas bility of drivinga
THz wave by an electron beaminrippled density plasmawas shown in the project.

Analysistechniquewas devel oped for photonic crystal fibrein one of the projects. Renovation of
conventional MCV D fibrefabrication unit for drawing photonic crystal fibrewas donein the project.
Someof thedesigned structure wasfabricated and anayzed for liquidfilled sensor.

Inadifferent project, two specific designsof segmented cladding fibrein fused silicaglassmaterial
were compl eted. Both the designs employed Ge-doped silicaglassfor core and high—index cladding
segments, F-doped silicafor low —index cladding segmentsand puresilicaglassfor the outer index jacket.

Inanother project, symmetrically etched straight and bend waveguideswasfabricated usngasingle
mask processfollowed by dicing and end-facet polishing. Asymmetrically etched bend waveguideswere
also fabricated and characterized in the project. Compact integrated optical directional couplerswith
symmetrically and asymmetrically etched S-bend waveguideson SOI platform was designed, fabricated
and characterizedinthe project (Fig. 1.33).

Inaproject, Laser beam filamentation at ultrahigh powersand studied the effect of thisfilamented
laser beam on Stimulated Raman Scattering (SRS) and Stimulated Brillioun Scattering (SBS), harmonic
generation and particle acceleration. It wasfound that the SRS could be suppressed upto 20% in laser
filaments dueto enhanced L andau damping.

Inanother project, nano Szemetd colloidswere prepared by using laser ablationtechniquein different
polymer systemslike PVA, PMMA, Poly vinyl pyrrolidine/PVA blend and copolymer doped nanocomposites
(PMMA/Agand PMMA/AU). Theformation was confirmed by UV-VIS study. Third order NLO study
was performed with Z scan set up. The obtained vaue of non linear susceptibility and nonlinear refractive
index were of order of 10 and 10° respectively.

Bimetallic thiocyanate non linear optical crystalsof CMTC and MM TC weregrown in adifferent
project. Thecrystal swereinvestigated by carrying out structural, optical, nonlinear optical, mechanical
thermal and surface propertiesstudies.

Svmmeine Supermode

Anti-symmicinie Supermode

Fig. 1.33: Schematic of adirectional coupler alongwith theexperimentally measured mode profilesat theinput and
output ports(TE-pol, €=1.55im)
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CHAPTER

STRENGTHENING INSTITUTIONAL CAPACITIES IN
RESEARCH AND DEVELOPMENT

InIndia squest for globa competitivenessin science, technology and trade, universitiesand related
ingtitutionshaveto play amajor roleas providersof high caliber human resourceand asrepositories
of nationd intellectua wedthinthe R& D sector. In order to meet these diversechdlenges, strengthening
theexisting S& T infrastructure support systemin theuniversitiesand other related ingtitutions, DST
has designed severa new programmes and implementing various schemes. Under the scheme Fund
forimprovement of Scienceand Technology (FIST) Sateof art facilitiesand equipmentsin universities
and higher educationa ingtitutionshave beeningtaled. FIST offerscompetitive grantsfor academic
departmentsfor strengthening the R& D infrastructure. Sophisticated Andytica instrumentsvita for
pursuing researchin cutting edge areas of modern science and technol ogy have been provided through
the Sophisticated Analytica Instrument Facilities (SAIF) programme so that non-availability of these
instruments does not comeinway of the scientistsin pursuing R& D activities. Intensification of
Research in High Priority (IRHPA), the main thrust of the schemeisto ensureintensification of
scientificresearchin selected areas of great relevance and potential for scientific and technological
devel opment of the country.

Asaproactiveand inclusive measure, the Department has desi gned and devel oped specia packages
for North East Region, J& K and Bihar for strengthening science and technology educationinthe
years 2008-09, 2009-10 and 2010-11, respectively .An initiativeentitled “ Promotion of University
Research and Scientific Excellence’ (PURSE) providesincentivegrant systemfor universitiesbased
ontheevidenceof scientific publications. Consolidation of University Research for Innovation and
Excdlence(CURIE) isaspecid initiativetoimprovetheR & D infrastructureof *Women Universties .

Mega Scienceinitiatives have been launched in collaboration with Department of Atomic Energy
fecilitiesfor creation of new facilitiesand gain accessto state of theArt R& D facilitiesin and out of the
country for the Indian scientific community, especialy from the academic sector. New initiativesto
connect Indian R& DS systems through science bridges with institutionsin UK and joint R& D
programmeswith EU and USA have been devel oped

The Department hasmorethan doubled fund al ocation for strengthening of Research and Devel opment
capacitiesintheacademic sector inthe country during thelast threeyears. A review of the performance
of the 14 universities sel ected for research incentive grants under PURSE was made in the year
2010-11. Improved performancesof al 14 universitiesduring last three yearsarereported. 29 new
universitieshave quaified for support. Shareof university contribution to scientific publicationshas
increased from 15%to 31%levelsinlast six years.

Considering the status of the S& T sector in the universitiesand rel ated academi c intitutionswho
wereindire need for strengthening theexisting S& T infrastructure support with adequate funding and
associated flexibility, nearly adecade ago the scheme® Fund for improvement of S& T infrastructures
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inuniversitiesand higher educational ingtitutions(FIST)” waslaunched to provide support for basic
infrastructure & enabling facilitiesand conducive environment for promoting R& D in new and emerging
areasincluding ready accessto information system, networking, databases& scientificjournadsandalsoto
computational facilities. It hasenabled the Universities& academicingtitutionsfor attracting freshtalent,
pursue competitive research and al so enhanced vis bility of these departments.

Currently, the Programisin operation intwo levelsof supporti.eLevel —1 & Level —I1l insix broad
subject areasi.e. Life Sciences, Physical Sciences, Chemical Sciences, Engineering Sciences, Earth &
Atmospheric Sciences& Mathematical Sciencesa ongwith support to post-graduate collegesas* College
asawhol€' . A two-tier committee structurei.e. i) FIST Advisory Board (FISTAB) andii) Seven expert
Committeesarein placefor implementation of the Program.

Till 2009, more than 1300 departments spread over around 350 academic ingtitutionsincluding
about 150 Colleges have been covered at atotal investment of more than Rs 950 crores. Apart from
support made availableto about 100 on-going projectsof FIST 2005, FIST 2006, FIST 2008 & FIST
2008, 40 new proposalsidentified during FI ST 2009 have a so been supported in the current year.

Intheyear 2010 based on the advertisement towards seeking fresh proposa sout of morethan 400
fresh proposals received, finaly 120 proposalsin six subject areas from the Departments of various
Universties& Ingtitutesand 30 proposal sfrom the post-graduate Collegeshave been finalized at acost of
about Rs 158 crores for support under this program. It is expected to complete the support of these
projectsinthecurrent year.

Sincemonitoring and reviewing of the progressisapart of theactivity intheoverall implementation of
thisprogram, evaluation of 94 projectsin both Levelsand al subject areashas al so been completed during
theyear. Further toreviewingindividua projects supported under the program, anindependent study was
also carried out to eval uate the performance & importance of the program asawhole. Thestudy basically
compared and analyzed pre & post FIST support scenario in each department with statistical methods.
Thesdient findingsof thestudy areas:

»  Substantia increasein the number of Research Publicationsin SCI Journalsaswell as non-SCI
Journas, Conference Proceedings & Books,

» Increaseinenrollment of studentsin M Tech coursein Engineering & Technology in post-FIST era,

»  Whileangppreciableincreasein enrollment of Ph.D. studentsin Sciencesubjects, satisticaly significant
increasein M,.Sc. and PhD degreesgranted in Life Sciencesareain post-FI ST period.

»  Significantincreasein funding received from other sources as sponsored projectsduring post-FIST

inall other subject,

Significantincreasein recruitment at the L ecturer level in University Departments,

In Engineering departments, generation of fundsthrough consultancy increased by 3-fold in post-

FIST period apart fromincreasein publicationsand also increasein Industry User of Laboratory
facilitiesin Engineering Departments.

YV VvV

Moreover the Program has enabled many departmentsto install some of the state-of-art facilities
such as lon Chromatograph, Automated DNA Sequencers, Ultracentrifuges, FACS, Scanning Probe
Muicroscope, Oligonucl eotide Synthesi zer, HPL C-cum—FPL C, Molecular Imaging System, Liquid Nitrogen
Plant, Liquid Helium Plant, High Resolution Powder X-ray Diffractometer, Single Crystal X-ray
Diffractometer, 300 MHz, 400 MHz & 500 MHz FT-NMRs, Mass Spectrometer, PPMS, Thermal
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Andyzer Systems, PlasmaDeposition Etching System, Universa Testing Machines (UTMs), Reneshaw
Raman System, Electron MicroprobeAnalyzer, High Resol ution Microscopes, Confocal Microscope,
Field Emission Scanning Electron Microscope, High Resol ution Transmission Electron Microscope, Protein
Sequencing Platform, Atomic Force Micrascope, Scanning Tunnding Micrascope, Vacuum Melting Furnace,
High Resol ution M ass Spectrometer, High Power Computational Facility, etc. Apart fromthis, morethan
al most all departments supported under the program have created a Computer Laboratory in the
department which are being extensively used by students, research scholars and faculty membersfor
computational and other activitieslike Internet browsing etc.. A large number of Wet L aboratories at
universitiesand colleges mostly in the Chemistry and Life Sciences areahave al so been renovated to
provideamodernlook. The departmentsof small universitiesand colleges have a so been benefited by
acquiring Text Booksfor the Department level Library.

Meanwhile the program on rejuvenating of research in S& T i.e. FIST has expanded itswingin
different areasi.e. Specid Packagesfor states/region having margina participation, incentive based specia
support for enhancing research activitiesin select universities (PURSE) and al so support to WWomen
Universities (CURIE). Accordingly different programsare designed and devel oped at DST for thispurpose.

In 2009, the Department initiated agpecia programme” CURIE” (Consolidation of Universty Research
for Innovation and Excellencein Women Universities) to enhance R& D infrastructureinwomen universities.
Since 2009, 6 Women Universities have been supported under CURIE programme. Thisyear, under
CURIE department has supported Two (2) Women Universitiesi.e. - i) Karnataka State Women's
Univergty, Bijapur andii) Mother TeresaWomen'sUniversity, Kodaikana for 3years. Thisnew initiative
isexpected to make animpact on the quality of research output from these universities.

PURSE isapro-activeinitiativeof DST to boost research activitiesinthe University sector. Themain
objective of PURSE Schemeistoinitiate Value added Research & Devel opment Support in performing
Universities. DST provided support to these universities essentially for research man-power cost,
augmentation of equipment & computational facilities, research consumables, organi zation of scientific
conferences/workshops, travel and maintenance of thefacilities.

Asthefirst instalment of research grantswas made avail ableto universitiesunder thisprogramin
2009, the universitieshave started procuring and installing the equi pments/facilities. Themagjor expected
outcome of the schemeisimproved research performancein termsof publication output in supported
Univergitiesand therefore up gradation in h-index of performing universities,

Thesupport provided to each university hasbeen classified under * Flexible' and* Fixed” Components.
Theexpenditureheadsin * Flexible Components aretotally flexiblewithin 85-80% of total budget. The
expenditure heads under Flexible Component includes support for acquiring Equipment, Consumables,
Infrastructure Facilities and Networking & Computational Facilities. The support areas in ‘Fixed
Components' covers expenditure heads like Manpower Cost (10-15%), Contingences (1%), Travel
(1%), Seminar/Workshop to organize or to attend abroad(1%) and Maintenance (2 %) and comprises
20-15 % of total support.
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Based on Study Report “ Status of Indiain Science and Technology” asreflected initspublication
Output in Scopus I nternationa Database, 1996-2006" by NISTADS, New Delhi, top 35 S& T Ingtitutions
inIndiawerelisted based on "h-index’ value. Out of which therewere 14 performing Universitieswhoseh-
index ranging from 56 to 26 these have been considered for support ranging from Rs 30 croresto Rs6
croresfor 3years. Thetotal cost of thisprogramisRs201 croresfor 3yearsand Rs67 croresfor the 1%
installment inthefirst year hasreleased to these 14 Universitiesduring thelast financial year. Similar
independent studieswere carried out thisyear aswell and 30 Universitieswhose h-index are up to 26 have
been pro-actively identified for support in the current year with atota investment of Rs264 croresfor next
3years, starting from current year. Thelist of 30 Universitiesidentified for support inthe current year isat

Tablegivenbelow:
Table 2.1: Identified Universtieswith respect to h-index valuesfor support under PURSE Scheme
in 2010-11.
S. | University h-index [ S. | Universty h-index
No (1998- | No (1998-
2008) 2008)

1 | University of Calcutta, Kolkata viv] 16. [ Osmania University, Hyderabad K2

2. | Annamalai University, Annamalainagar | 41 17.| DrHarisingh Gour University, Sagar |

3. | Bharathidasan University, Trichi 37 18. | Mangalore University, Mangalore 3

4. | Bharathiar University, Coimbatore 37 19. | University Kalyani, Kalyani 3

5. | University of Burdwan, Burdwan K] 20. | University of Mysore, Mysore 0

6. | GuruNanak Dev University, Amrisar K] 21 | University of Lucknow, Lucknow 0

7. | Sri Venkateswara University, Tirupati ) 22. | Pondicherry University, Pudducherry | 30

8 | MahatmaGandhi University, Kottayam | 3 23. | CCSHaryanaAgricultural University, | 0
Hisar

9. | University of Jammu, Jammu A 24. | Bangalore University, Bangalore 0

10. | Cochin University of Science & A 25. | PunjabAgricultural University, 2

Technology, Cochin Ludhiana

11. | M SUniversity of Baroda, Vadodara 33 26. | Tamil NaduAgricultural University, 2
Coimbatore

12. | Shivaji University, Kolhapur 3 27. | University of Agricultural Sciences, 2
Bangalore.

13. | Utkal University, Bhubaneswar 3 28. | AlagappaUniversity, Karaikudi 7

14. | Madurai Kamaraj University, Madurai | 3 20. | Sardar Patel University, Anand 2

15. | University of Kerala, Trivandrum K74 30 | North Eastern Hill University, Shillong | 26

The Department of Science & Technol ogy has set up sophisticated analytical instrument facilities
(SAIFs) indifferent partsof the country to providethefacilities of sophisticated analytica instrumentsto
theresearch workersin general and specially from theingtitutionswhich do not have such instruments
throughits Sophisticated Andytica Instrument Facilities (SAIF) programmeto enablethemto purseR& D
activitiesrequiring such facilitiesand keep pace with devel opment taking place globally. At present the
Sophisticated Analytical Instrument Fecilities (SAIFs) arebeing supportedby DST at 11T, Chennai; 11T,
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Mumbai; CDRI, Lucknow; Panjab University, Chandigarh; NEHU, Shillong; Nagpur University, Nagpur;
[1Sc, Bangdore AlIM S, New D hi; Gauhati University, Guwahdti; |1 T, Roorkee; CVM, VdlabhVidyanagar
and Sophisticated Test & Instrumentation Centre (STIC), Kochi.

ANALYTICAL INSTRUMENT FACILITIESAVAILABLEAT THE SAlFs

The SAlFsare equipped with instruments such as Scanning Electron Microscopes, Transmission
Electron Microscopes, Electron Probe Microanalyzer, Secondary 1on Mass Spectrometer, ICP, NMR,
EPR Spectrometers, Mass Spectrometers, X-ray Diffractometersand Therma Analysis Systemsetc. to
meet the needs of research workersin variousareas of science & technology. Instrument facilitieswere
strengthened during the year in the areas of Electron microscopy, X-ray Diffractometry, Molecular
characterization/structure determination and Magnetic materia characterization to meet the current and
emerging needs of research community. Someof themajor instrument facilitiesinstalled at the SAIFs
duringtheyear are Vibrating Sample Magnetometer (Photograph 1) at the SAIF, Chennai, High Resolution
Scanning Electron Microscope with EDAX & WDS and GC high resolution Mass Spectrometer
(Photograph 2) at the SAIF, Mumbai, Q-TOF high resol ution M ass Spectrometer (Photograph 3) at the
SAIF, Lucknow, 200 KeV Transmission Electron Microscope (Photograph 4) at the SAIF, Shillong and
SingleCrygtd X-ray Diffractometer (Photograph 5) at the SAIF, Kochi. Thefollowing instrument facilities
arefurther being added to the existing SAIFsto strengthen them. FT-Raman Spectrometer at the SAIF,
Chennai, ESR Spectrometer at the SAIF, Mumbai, X-ray Fluorescent Spectrometer at the SAIF,
Chandigarh and Single Crystal X-ray Diffractometer at the SAIF, Guwahati. The SAIFsover theyears
have acquired the capabilities of repair and maintenance of instrumentsand asubstantial number of the
insrumentswith them are being maintained in-house.

ANALYSISPROVIDED/OTHERACTIVITIESUNDERTAKEN

AnalysisProvided

* A widerangeof sophisticated analytical instrument facilities/techniquesare being provided by the
SAlFstotheresearch workersfromall partsof the country. Theinstrument facilitiesat the SAIFs
aremedting theandytical nesdsof scientist for materid scharacterizationincduding quditative/quantitetive
elemental, mol ecul ar/compound analysis/characterization, structure determination, microstructure
andyssand surfacetopographic studiesetc., and enabling them to pursueresearchinvariousfrontline
areasof S&T.

*  Saviceslikesolutiontoandytical problemsincluding development of andytica methodsfor specific
needs, sampling problems, spectrum analysisand interpretation of resultsetc. arealso being offered
by the SAIFs. Facilitiesand assistancefor sample preparation are al so being provided to the users.

»  Thefacilitiesat the SAlFsfacilitated research in various areas of Science & Technology. Some of
theseinclude synthesisof avariety of organic compounds, drug intermediates, extraction/study of
natural products/screening for their biologica activities, drugs& pharmaceutica research, researchin
variousareasof Chemical sciences, Study of biomoleculesand their structure elucidation, Research
in Condensed matter physicsmaterial science, Nano-science & technology, studiesrelated to crops/
seeds, insecticides, variousdiseasesetc. About 1,000 research paperswere published by theusers
of the SAIFswith the support from thefacilities provided.

*  About 14,000 researchworkersfromall over the country utilized thefacilitiesduring theyear. These
included research workersfrom almost al the universitiesin the country. About 84% of the users
werefrom academic sector.

*  Morethan onelakh sampleswereanayzed at thefacilitiesduring theyear.
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Wor kshops/Training programmes/Short term cour sesor ganised

Workshops/training programmes/short term courses were organized by the SAIFs on use and

application of variousinstruments and analytical techniquesto create awareness among the research
community about them and on mai ntenance/repair/operation of theinstrumentsfor technicians. Some of
theworkshops/training programme/short term courses organized are asfollows.

A workshop on high resol ution Scanning Electron Microscopy by SAIF, Chennai.

A workshop on basic principles, preparatory methods and applications in Scanning Electron
Microscopy by SAIF, Shillong.

A training programmeon Electron Microscopy for scientificinvestigatorsby SAIF, New Delhi.

A workshop on Electron Microscopy by SICART, Vallabh Vidyanagar.

A workshop on SurfaceAnalysisby SAIF, Mumbal.

A workshop on FT-IR Imaging by SAIF, Mumbai.

A workshop on Elemental detection and anaysisby SAIF, Kochi.

Workshop on NMR Spectroscopy by SAIF, Kochi and SAIF, Chennai.

A workshop on* NMR Spectroscopy: Theory, Application and Experimentation’ by SAIF, Shillong.

A workshop cum hands-on-experience on FT-NMR and GC-Mass Spectrometers by SICART,
Valabh Vidyanagar.

A workshop on Mass Spectrometry by SICART Vallabh Vidyanagar
A workshop on Chromographic techniquesby SICART Vallabh Vidyanagar.

A short termtraining programmeon ‘ Basicsand A pplicationsof Sophigticated Anaytica Instruments
by SAIF, Lucknow.

A short term courseon‘ Single Crystal X-ray Diffractometry’ by SAIF, Chennai.

Analytical techniquesdeveloped/significant analysisdone/r esear ch work facilitated.

Someof theanalytical techniques devel oped/significant analysisdone/research work facilitated by

the SAlFsisasfollows:

A new procedurefor mounting crystalsusing Lindemannstubefor singlecrystal X-ray diffractmeter
wasdeveloped at SAIF, Chennai.

NMR studiesof rareand lesssensitivenucle suchas®Te, *Mo and 2°Snwere carried out successfully
at SAIF, Chennal.

NMR isapowerful method for studying partialy and fully ordered systems. Oneof thekey issuesin
these studiesisaccurate measurement of dipolar couplings. A novel approach has been devel oped
for measurement of dipolar couplingsat SAIF, Bangalore. Thisapproach doesaway with the use of
crosspolarization astraditiondly practiced with the use of the Hartmann-Hahn conditionwhichrequires
preciseand time consuming adjustmentsof rf fields. The developed method involvesfreeevolution
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under the dipolar Hamiltonian without any precise condition required to be satisfied and thusthe
experimentisessy to set up, whileproviding accurate dipolar coupling information.

*  Nove techniqueshave been devel oped to resolverich proton NM R spectraand to extract enantio-
discriminationinformation at SAIF, Bangdore. Thespin state selectivedetection of sngleand multiple
quantum have been employed for smplification of complex NM R spectra, yielding information on
chird discrimination andtheir qualification.

e Solution of structure of the pantothenate synthetase, the enzymethat catalysesthefina stepinthe
bio-synthesisof pantothenate (vitamin B5) wasfacilitated by SAIF, Bangalore.

» Inaresearchwork facilitated by SAIF, New Delhi, entry and localization of reconstituted Sendai
virusparticlesin variouscompartmentsof hepatocytesin culturewasshown for thefirst timewith the
hel p of Immuno-Electron Microscopy. It wasfound that whenviral F proteinisdenatured, it takes
thevirusesto endosomes of hepatocytesthrough receptor-mediated endocytosis. TEM was useful
indissecting theoveral entry of Sendai virusinto hepatocytes.

Inaresearchwork facilitated by SAIF, Shillong, it wasestablished that coupling behaviour of Muga
silk moth Antheraea assamensisiscontrolled by UV light to agreat extent. Theresult hassignificant
bearing to the major problem of low auto coupling in Mugasilkworm industry in North-East.

Fig. 2.1: Vibrating Sample M agnetometer at the SAIF, Chennai.

Fig. 2.2: GC High Resolution M ass Spectrometer, at the SAIF, Mumbai.
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Fig. 2.4: 200K eV Transmission Electron Fig. 2.5: SingleCrystal X-ray
Microscopeat the SAIF, Shillong Diffractometer at theS
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Themainthrust of the scheme I RPHA isto ensureintensification of scientific research in selected
areasof great relevance and potential for scientific and technol ogical devel opment of the country. The
followinginitiatives have been supported during the year:

PROJECT: SETTING UPA SQUID BASED MEG SYSTEM FOR NON-INVASIVE STUDIES
OF THEHUMAN BRAIN, AT IGCAR-KALPAKKAM

Fig.2.6: MEG system insidethe M agnetically Shielded Room.
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Fig.2.7: MEG of a-Rhythm on a subject (eyesclosed) and itssuppression (eyesopen)

Thisproject established thefirst facilitiesin Indiafor the SQUI D based non-contact and non-invasive
measurement of extremely weak magneti ¢ fiel ds associ ated with the physiological activitiesof thehuman
brain (~100 femto Teslato~2 pico Teda) and of human heart (~50 pico Tedla), known respectively as
M agnetoencephal ography (M EG) and Magnetocardiography (MCG). Spontaneousbrain rhythmsas
well asthemuch smaller evoked responses have been recorded. The development canlead toclinicd trids
to probe brain disordersaswell asto the study of electrophysiology inthe areas of both cardiology and
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neurology. It holds promise for quick and mass screening programmes and for enhanced diagnostics
leading to better hedthcare. Asaresult of thisproject, indigenousexpertise hasbeen devel oped to assemble
multi-channel MCG and MEG systems.

PROJECT: STUDIESOF EXOTICNUCLEI UNDER EXTREME CONDITIONSUSINGAN
INDIAN NATIONAL GAMMA ARRAY (INGA).

ThelINGA project isacollaborative project of Inter-University Accelerator Centre (IUAC) - New
Dehi, Tatalndtitute of Fundamenta Research (TIFR) - Mumbai, Sahalngtituite of Nuclear Physics(SINP)
- Kolkata, BhabhaAtomic Research Centre(BARC) - Mumbai, Variable Energy Cyclotron Centre (VECC)
- Kolkata, UGC-DAE Consortium for Scientific Research - Kolkatacentreand some Universities.

Nuclear structure studiesencompass|arge number of phenomenalike band crossingin nuclel, super
deformation, shape coexistence, shape polarization, identical bandsetc. Thereisastrong needtoinvestigate
phenomena, that occur at very low (<< 0.1%) population intensities, to be ableto unfold new nuclear
mechanismsand precisely understand the already known behaviour. To achievethisgeneral goal, a24
Clover Detector array with atotal photopeak detection efficiency of ~5% named asINGA wasassembled.
A number of uniqueauxiliary facilitieslike Hybrid Recoll MassAndyzer (HY RA), Charged particledetector
array, Low energy photon spectrometer, Recoil distance devicefor lifetime measurement are planned to
be added for doing additional A, Z selection or measurement. The photosof INGA facility installedin
TIFR/BARC (2010), and used in [UA C (2008-09) are given below.

Fig.2.8: INGA at TIFR 2010 Fig.2.9: INGA at lUAC 2008-09

Fundsfrom DST were used to procure 9 Clover Detectors and to fabricate support systemslike
detector support structures, scattering chamber, bias supplies, analogue and digital processing units, liquid
nitrogen filling system and dataacquisition € ectronicswithin-housedesign at IUAC. Thedatacollection
and analysi s softwarewere devel oped with advanced featureswhich increased theimpact of thearray.

OnelNGA campaign wasdonein VECC with 10 Clover Detectors during August — October 2005
using ®Nebeamsand using the anal ogue e ectronicsdevel oped by IUAC. Thecompleted INGA facility,
with 20 Clover detectorswasinstalled in the new beam hall at lTUAC in 2007 and 30 experimentswere
donesuccesstully intwo phases. At present, next INGA campaignisin progressat TIFR/BARC Pelletron
L aboratory, Mumbai using bias suppliesdeveloped by IUAC.
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Theproject hassignificantly added to the knowl edge-base and the technical manpower inthe country
inthefield of nuclear gammaray spectroscopy with heavy ion accelerator facilitiesfor nuclear physics. A
large number of publicationshave comeout in highimpact journas(Phy. Rev. C: 30, Nuc. Phy. A: 7,NIM
A: 6). Resultsfromtheresearch using INGA have been presented in severa workshopsin the country and
abroad. Dedicated workshops have been held under the project where resultsfrom INGA have been
discussed and have been appreci ated by the participantsfrom Indiaand major laboratoriesworkinginthis
field from abroad. A total of 20 research scholars have carried out their Ph.D. research work using the
detectorsobtained under the INGA project from DST and 13 more studentsfrom variousuniversitiesare
currently pursuing their Ph.D. using experimental datafrom INGA. University groupsfromall over India
areactively participated inthe project.

PROJECT: CENTREFORASTROPARTICLEPHYS CS& SPACE SCIENCE: ANATIONAL
FACILITYAT THEBOSEINSTITUTE, DARJEELING.

Objectivesof the Project

1. Cosmicray studiesat high atitude—search for cosmic strangelets.

2. ChangingAirspace Environment in Eastern Hima ayas.

3. Children’s Science Resource Centre—dissemination of science, Outreach programmes.
4.  Manpower devel opment —training programmes, Workshops, etc.

Highlights

1. Cosmicray studies

»  New passivedetectorsfor cosmicray studies, polyethyleneterephthalate (PET) which arethe
usual overhead projector transparencies, have been standardized.

»  Inonesngleimageframe (out of morethan 8000), six amost identical nuclear trackshave been
found which may bethefirst signal of someexotic phenomena(Fig. 2.11).
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Fig. 2.11: Six almost identical tracksin asingleimage frame

(The contoursof the circular openings are sharp with an average diameter of 10.5im)

Inthe courseof calibration, six pronged multifragmentation (Fig. 2.12) event hasbeen observed
which could bethefirst observation of Coulombfission at |low energy.
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Fig. 2.12: Multi-pronged tracksin uncoated PET (a-f)
2. Changingair spaceenvironment in eastern Himalayas:
» SudyonAerosol Chemistry
Seasonal and diurnal variation of aerosols of different sizes has been studied at Darjeeling

(Fig.2.13)). .
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Fig. 2.13: Seasonal Variation of Aerosols of Different Sizes
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Aerosol shows higher concentrations during winter months and minimum concentrations during
monsoon. Theanalysisindicatesthe presence of long rangetransport of dust aerosol from arid regionsof
western Indiaand even from Arabian deserts during pre-monsoon.

Principal component analysis (PCA), amultivariate analysis technique and a trajectory model
HY SPLIT_4wereused to identify possible source typesand regions of aerosolsin Darjeeling. Figure

2.14 showsthat, 80 % of ionic speciesoriginated from thelocal and other continental sourcesand 20 %
wasfrom marine source,
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Fig. 2.14: SourceApportionment of Aerosols

Biomassburning and vehicular emissions (non-sea-potass um, non-sea-sul phate, non-sea-chloride,
nitrate) werethe major sourcesfor finemodeloca and continental aerosolswhereasdust particles (non-
sea-cal cium and magnesium) were the major sourcefor coarse modelocal and continental aerosols. On
the other hand, the major sourcefor fine and coarse mode marine aerosol was seasalt aerosolsenriched
mainly with sodiumand chloride.
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» SudyonAerosol Optical Properties

Themonthly mean columnar AODsét fivedifferent wavelengthsduring the study period areshownin
Fig 2.15 which showstwo distinctly contrasting featuresin AOD spectrabetween dry (October —
May) and wet (June— September) seasons. During dry season, AOD isfound to decreaserapidly
withwavel ength whereas during wet season, thereisad ow decrease of AOD with wavelength. Also,
thereisaweak increasein AOD at higher wavel ength during wet season compared to dry season.

-

360 500 GB75 g6 1020
Wavalangth (nm)

Fig. 2.15: Monthly Variation of Aerosol Optical Depth
»  Sudy on Diurnal Variation of Black Carbon (BC)

Themonthly variation of BC showshigher concentration during winter followed by summer, post-
monsoon and pre-monsoon with the minimum during monsoon. Thewinter shows~1.5timeshigher
in concentration than pre-monsoon and post-monsoon whileit is~10 times higher than monsoon.
Thediurna variation of BCindifferent seasonsduring theentirestudy periodisshowninFig2.16. It
isobserved that, the concentrations of BC peaked up during morning (0900 hoursLT) hoursand
remained higher till early afternoon (1300 hoursLT).
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Fig. 2.16: Seasonal and diurnal variation of Black Carbon
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During evening (1700 hoursLT), it showsanother peak inthe dry season. Theevening peaksduring
summer and post-monsoon were found to be dominant compared to morning peaksdueto massive
influx of touristsduring evening. Inwinter, BC showsmuch higher concentrationsduring lateevening
(2900 hoursLT) to night (2100 hours). Monsoon shows much lower concentrations compared to
dry seasons.

Ozone M easurements

Characteristicsof surface ozoneat Darjedling (The Eastern Himalayas) have many key features. It
showslarge seasonal variation from 20 ppbv (July-August-September) to 70 ppbv (March-April-
May). MATCH-MPIC model reproduce seasonal cycle of surface ozone reasonably. Such high
surface ozoneisrarely observedin India. However, presence of low carbon monoxideaswell as
non-availability of sunlight during September may explain thelow value of surface ozone during
monsoon period (Fig.2.17).
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Fig. 2.17: Surface ozone comparison for different placesin Darjeeling
Rain related M easur ements

Rainrate, liquid water content and drop sizedistribution isanimportant factor for the understanding
of atmospheric phenomena. A micro-rain radar pictureof raina Darjeding during AILA isshownin
Fig. 2.18. The picture showsthat rain events are mostly from larger height, atypical feature for
transported clouds. The picturea so showspresence of rain at higher atitudeswhenthereisnorain
at thesurface.

Fig. 2.18: Rain intensity with altitude
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3. Children’sscienceresour ce centre- dissemination of science, outreach programmes:

A new building consisting of children’sresource centre, guest housefor accommodation of participants
and auditorium has been constructed recently at Darjeling (Fig. 2.19).

F
I

Fig. 2.19: Children’sresour ce centre

TheDarjedling centre of Bose Ingtituteisa so functioning asanodal centrefor Children’strainingin
basi c sciencesfor theNorth-eastern states. Every year, summer training programmeon basi ¢ sciences
isheld a Darjeding. Inthisprogramme, class| X-X11 standard studentsare given hands-ontraining
on basicphysica, chemical and biologica sciences. Studentsfrom Darjedling aread so participatein
thistraining programme. Besides, meetingsand training programmes are a so organi zed for students
of Darjeding areato makethem aware of present day environmenta issues. Through these meetings,
someinsght area so giveninto theinteresting aspectsof career in scienceand encourage the students
to take science astheir career.

Fig. 2.20: L ecture-demonstration
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Fig. 2.21: Biodiversity experience

4. Manpower development:

Every year, Bose I ndtitute organizesaWinter School on Astroparticle Physics, in collaborationwith
Tatalngtitutefor Fundamental Research (TIFR), Mumbai, for thegraduate and post-graduate students
of physics. Theschool isheld dternately at Cosmic Ray Laboratory of TIFR at Ooty and the Darjeding
centreof BoselIngtitute. Themajor aim of this School istoimpart basic training onthe experimental
high energy physicsand exposethe studentsto the state-of -the-art in al aspectsof experimenta high
energy physicsresearch. Training programmesarea so been arranged to introduce studentsto various
facets of Atmospheric Scienceresearch.

Thisprogrammewas|aunched to create M ega Sciencefacilitiesand launch M ega Science programmes
in and out of the country to improve access to such state-of-the-art facilities for the Indian scientific
community, especialy from theacademic sector.

Severa important developmentstook place during theyear under thisprogramme.

On 4 October 2010, Indiajoined agroup of founder-member nationsand signed the Conventionto
construct the Facility for Antiproton and lon Research (FAIR) at Darmstadt in Germany. Asthe major
portion of Indian contributionwill be“in-kind”, it will givethelndian scientific community, and asoindustry,
accessto high technology by way of building accel erator and detector components. FAIR will dlow Indian
scientiststo carry out scientific studies on cutting-edgetopics, like QCD studieswith cooled beams of
antiprotons, nucleus- nucleuscollisonsat highest baryondensity, nuclear structureand nuclear astrophysics
investigationswith nuclei  far off stability, high density plasmaphysics, atomic and material science
studies, radio-biologica and other application-oriented studies. And, the Seed Funding extended earlier
for R& D and prototyping work for the FAIR project continued during 2010-11.

Large aperture (in the range 25-40 metre) telescopes will mark the next giant leap inthefield of
Astronomy. Threemgjor internationa bodies havetaken up the challenge of setting up suchfacilitiesinthe
world. Indiawasinvited to participate in these endeavours. After careful assessment by itsastronomy
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community, India, in June 2010, decided to join the Thirty Metre Telescope (TMT) project at MaunaKea
inHawali asan“ Observer”. Thisproject isbeing piloted by the Californial ngtitute of Technology (Cdltech),
USA and hasseverd internationa partners. The TMT isexpected to be operationa inroughly eight years.
During the“Observer” period, the Indian astronomy community will develop aDetailed Project Report
and explore possiblein-kind contributionsfrom the Indian ingtitutions and theindustry.

Another project was sanctioned during the year for setting up atwin beam linefor macromolecular
crystallography and high pressure physicsat the ElettraSynchrotron Radiation Facility at Trieste, Italy.

Funding for the CM S, ALICE and LHC Grid projects at the Large Hadron Collider at CERN,
Genevacontinued. LHC hasa ready gonebeyonditsexpected luminosity and, despite operating at present
at lower than the planned energy, itisgiving extremely good quality data. Significant resultshaveaready
started coming. The machineisfunctioning as per expectations and, finally, about 20 years of Indian
engagement in the project has started bearing fruits.

The processof site-selection for the India-based Neutrino Observatory (INO) aso got completed
duringtheyear.

Special S& T Packages

Whiletwo specia package programsonefor the statesin the North-East Region in 2008 and another
for Jammu & Kashmir (J& K) statein 2009 wereinitiated for augmentation of theteaching and research at
the S& T departmentsof the Collegesand Universities, thethird Special Package hasbeeninitiated inthe
current year for the state of Bihar at an estimated cost of about Rs 70 crores.

Inthe NER Special Package apart from supporting NER Universitiesfor * Teaching Support’,
support for one-time Power Quality Improvement, various Fellowships support & support for Workshops
etc., 58 Collegesin thisregion each of Rs40 lakh have been supported for augmentation of teaching
equipment and generd facilitiesin the College. The equipmentsinthese Collegeshave beeninstaled and
started aready functioning. Apart from Magjor Facilitieslike Transmission Electron Microscope, Single
Crystd X-ray Fecility, High Power Computationa Facility and NMR Facility have al so been established
at four different Universitiesof thisregion.

InJammu & Kashmir Special Package, bas ¢ support towards augmenting teaching facilitiesin
34 Collegesof Rs 20 lakhto each Collegein the State have been made available and these are presently
being acquiredtoingal these Colleges. Apart fromthis, * Teaching Support’ and ‘ one-time support Power
Quality Improvement & Generation’ to the seven Universities in this state are also in process on
implementation.

Inthe Bihar Special Package, the detailing of the support and identification of the Collegeetc. are
inthe processin consultation with the Standing Committee and stake-holders of the State. Shortly, this
would be started for itsimplementation.
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CHAPTER

STRENGTHENING OF HUMAN CAPACITY IN RESEARCH

Thesizeof theR& D base of Indiaisassessed to be globally non-competitivewith an estimate Full
TimeEquivaent R& D professional strength of only 150 million population whilethe corresponding
numbersfor China, Korea, USA, UK, and Finland are 1180, 2900, 4300, 2880 and 7300, respectively.
Highly skilled and specialized human talents and resources are essential needsfor Research and
Development to sustain theflow of knowledgeinto the manufacturing sector. Technological progress,
economic growth and environmental well being of acountry are often related to the quality and
quantum of R& D manpower strength.

Recognizing thecriticdity of an ambianceand creation of suitable conditionsfor attracting and nurturing
young talent to study of science and undertake research asacareer, the Department hasinitiated a
number of uniquepioneeringinitiatives. They includealargenationd programmecdled*” Innovationin
Science Pursuit for Inspired Research,” (INSPIRE), revision of PhD fellowships, support to
Internationa OlympiadsFast Track Schemefor Young Scientists. The JC Bose Nationd Fellowships,
The Ramanujan Fellowshipsand Swarna Jayanti Fellowship Scheme, and wereimplemented aimed
at increasing the size and experti se base of the scientific community necessary for meeting future

chdlenges.

Inorder to addresstheissueslikebrain drain and brain circul ation, the Department hasinitiated some
programmeslike BOY SCAST. The Department hasasoiinitiated aspecial Programmefor Scientists
and Technologigtsof Indian Origin (STIO) for connecting Indian DIASPORA with nationd scientific
research groups. Utilization of Scientific Expertise of Retired Scientists (USERS) is a scheme
implemented by the Department for efficient utilization of scientific capacity among retied scientists.

Under INSPIRE schemetotal of 3.03 lakh studentsin the age group of 10-15 have been awarded
INSPIRE Awards for undertaking small science projects enabling the to participate in project
competitionsat district, stateand national levels. Nearly 200 science campswere organized during
the period up to December 2010 for toppersin the board examination at class X level. Morethan
54000 youth have been participated. Total of 4500 studentsare pursuing science coursesat BSc and
MSc levelsand 499 university toppers have registered for doctoral research in 2010. Ramujam
fellowshipshasattracted morethan 70 Indians|iving abroad to shift their research effortsto India.

A sgnificantincreasein the PhD outputsof Indiain scienceand engineering sector hasbeen reported
duringthelast threeyears. Some evidence of the benefitsof strengthening human capacity isredlized.

“Innovation in Science Pur suit for Inspired Resear ch (INSPIRE)” isaninnovative program
developed by the Department of Science & Technology for to attract talent to sciencewhich hasthree
componentsnamely i) Schemefor Early Attraction of Talentsfor Science(SEATS), b) Scholar ship
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for Higher Education (SHE) and c) Assured Opportunity for Research Careers (AORC). The
basi c objective of INSPIRE isto communicate to the youth of the country the excitement of creative
pursuit of scienceand thereby attract talent to the study of scienceat an early stagewithaaimto build the
required critical human resource pool for strengthening and expanding the Science & Technology system
and R& D baseinthe country.

Thisprogrammewas approved by the Government of Indiain November 2008 at atotal cost of Rs
1979.25 croresin the 11" Plan Period. The Program waslaunched by the Hon' ble Prime Minister on 13"
December 2008.

The Scheme for Early Attraction of Talent for Science (SEATYS) is one of the schemes of
Innovation in Science Pursuit for I nspired Research (INSPIRE) beingimplemented by the Department of
Science & Technology (DST). SEATS hastwo components. Thefirst component envisages providing
onceinalifetimeaward of Rs. 5000/- per student inthe age group of 10to 15 years (INSPIRE Award
component). In the second component, top one per cent of meritorious studentsintheir Class X Board
Examinationsin the age group 16-18 and pursuing Science in Standard X | would be selected by the
Department of Science& Technology for Summer/Winter campson an annual basis.

Schemefor Early Attraction of Talent (SEATS) aimsto attract talented youth to study science by
providing INSPIRE Awar d of Rs5000 to one million young learners of the age group 10-15 yearsand
also by arranging asummer camp for about 50,000 science studentsof Class X | who aretoppersin Class
X board examinationswith global |eadersin scienceto experiencethejoy of innovationsonan annua bas's
through INSPIRE I nter nship.

Objectives

Theobjective of INSPIRE Award Component isto motivate and catch the studentsin the age group
of 10-15 and facilitate them in experiencing thejoy of innovating and thereby attract them to pursue
careersin Science. Theawardeeswill berequired to utilize approximately 50% of theaward money of Rs.
5000/- to make aproject/mode whichwill subsequently be displayed at the exhibitionsto be organized at
variousleves. All Awardeeswill berequiredto participateintheDigtrict Level Exhibition. Best 5t010%
entriesfromthe Digtrict will be selected for participationinaState Level exhibition. Best 5% entriesfrom
the State, subject toaminimum of 5, would beinvited to participate at the Nationa Level Exhibition. The
projectsexhibited would be evaluated by ajury of experts. Commendation Certificateswould beissued
to selected awardeesof Didtrict/ State/ National Level Exhibitionsand theteacherswho guided them for
the preparation of projects. Theentire cost of organizing exhibitionsat District and State level will be
borne by the Department of Scienceand Technology (DST).

The INSPIRE Award component envisages to cover 2 lakh students per financia year, thereby
benefiting ten lakh studentsin aspan of fiveyears(2007-08 to 2011-12).

Srategy for INSPIRE Awar d Component

Inthe current year the | NSPI RE Awar d for the studentsin the classranging from 6" to 10" students
standard has now been finalized for many Statesand UTsin the country and atotal of about 3.02 lakh has
been recommended for thisAward.

Studentsinthe agegroup of 10-15 and studying in Classes VI to X inany school inIndia, which
includes Central Govt. schools, State Govt. schools, aided schools, private management schoals, etc., will
be eligibletoreceivetheAward. ThePrincipasof each school, through atransparent system of selection
based on merit, will identify five (5) students (limited to one student from each Standard) for theAward and
forward their namesto the District/Zonal/Regiond authorities. The District/Zonal/Regiond authoritieswill
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compilethedetailsof the nominated studentsin their jurisdiction in the prescribed proformaand forward
thesametothe State/UT authorities, asthe case may be, who intheir turn, will compilethedetailsof the
nominated students for the entire State/ UT and forward the same to the Department of Science &
Technology, for final selection of thetwo studentsto be given theINSPIRE Award.

Theaward money will bedisbursed by the DST through debit warrants prepared by the State Bank
of Indiain favour of each selected student, which will be sent to the State/UT Nodal Officers, specialy
nominated for the purpose, asthe case may be, whointheir turn, will arrangefor distribution of theawards
to the studentsthrough the respective school authorities.

In 2009-10, 1,26,468 studentswere covered, throughout the country. During the current year i.e.
2010-11, till December 31, 2010, 1,76,243 studentsfrom 27 StatesyUTs have already been selected for
theseawards.

Under INSPIRE I nter nship inthecurrent year sofar 145 Science Campsincluding VIJY OSHI 2
at Bangd ore, Asan Science Camp at Mumbai and Science Conclave 3 at Allahabad have been organized
at different locations acrossthe country and mor ethan 30,000 science studentsof Class X | attendedin
these Campswho weretoppers of Class X from various State & Central Boardsin the country. Many
such Science Campsaredsointhe pipelinein next 3 monthsi.e. till March 2011 to achieve thetarget for
this purpose. In this Science Campsthe school studentswere given an opportunity for 5 daysto interact
with global scienceleadersfrom Indiaand abroad including ten Noble L aureates.

Scholar ship for Higher Education (SHE) amsto enhanceratesof Attachment of talented youthto
undertake higher education in scienceintensive program by providing scholarshipsand mentoring through
summer attachment to performing researchers. The schemewould offer 10,000 Scholarship every year @
Rs0.80 lakh per year for undertaking Bachelor and Masterslevel education in natural sciencesfor the
talented youthintheagegroup 17-22 years. The main feature of the schemeisin mentorship support being
planned for every scholar through INSPI RE Scholar ship. In the current year about 2400 INSPIRE
Scholar sarereceiving scholarship who are pursing their 5 years I ntegrated MSor M.Sc. degreeinbasic
& natural science coursesat the national instituteslike Il SERs, 1 Tsand Universitiesinthe country. In
additiontothis, about 2100 | NSPI RE Scholar swho are pursing their undergraduate studiesin basicand
natural science coursesat various collegesand universitiesin the country, have also been enrolled for
offering thisscholarship under SHE. The INSPIRE Scholars have been given their scholarshipsthrough
State Bank of IndiaviaSmart Card system.

Assured Opportunity for Resear ch Car eer s(AORC) aimsto attract, attach, retain and nourish
talented young scientific Human Resourcefor strengthening the R& D foundation and base. INSPIRE
Felowshipsintheboth basi c and gpplied sciencesinc uding engineering, agriculture, veterinary and medicine
areoffered to studentswho are First Rank holder intheir university level post-graduate programs, for
pursuing doctoral degreeat any recognized University or any other academic Ingtitutionsin thecountry. In
the current year out of more than 1500 applications received, 499 Fellowships have already been
offer ed to thosewho areaready enrolled in to doctora program at different Universitiesand academic
I nstitutionsin the country. Another mor ethan 600 studentswho area sofirst rank holder but waiting for
enrollment into doctoral program, havea so beenidentified provisionaly for thisFellowship.

For post-doctoral researchers through contractual and tenure track positionsfor 5 yearsin both
basic and applied sciencesareas, INSPI RE Faculty Schemehasbeeninitiated. Presently in consultation
with Academiesthe detailing of thiscomponent isbeing worked out for itsimplementation and will be
initiated shortly.
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Related Activities

KishoreVaigyanik Prothsahan Yojana (K VPY) whichisbeingimplemented by Indian Institute of
Science, Bangaore, isaprogramto attract and train bright sudentsin al areas of Basic Science, Engineering
and Medicine. Inthe current year out of more than 60000 applicants, 1717 students have been short listed
for interview now. Finally approximately 600 studentswould be selected based oninterview whichis
expected to be compl eted by February 2011.

I nter national Olympiadsinareasof Physics, Chemistry, Biology, Astronomy & Astrophysicsand
Mathematics are represented by young studentsin the country. Whilethis program is managed by the
Homi Bhabha Centrefor Science Education, Mumbai, the Department of Science& Technology isoneof
the partners of thewhole process. Thisyear aso | ndian students performed very well inal areas. They
bagged 5 Gold Medals, 11 Silver Medals, 5 Bronze Meda sand 3 Honorable Mention out of 24 students
participated infive aress.

FELLOWSHIPS

OPPORTUNITIESFORYOUNG SCIENTISTS

Redlizing theimportance of development of Scientific Manpower for taking up researchinchalenging
areasof S& T, the Department inits 11" Plan has decided to focus upon the schemesthat arefacilitate
encouraging, supporting and nurturing Science studentsand Young Scientistsin acoordinated manner.

FAST TRACK SCHEME FORYOUNG SCIENTISTS

FAST track schemefor Young Scientistshasevol ved asone of the prestigiousand popular programmes
atthenationd level. Theschemeencourages Young Scientiststo takeup R& D ininnovative and challenging
areasthat they might haveidentified during the course of their researchwork. Thishasresultedintraining
of scientific manpower required to meet the chalengesinthefuture. Screening and monitoring mechanism
wasstrengthened further for getting “quality” output from these scientists, thusmaking them candidatesfor
recalving prestigiousawardsin national and international forums. Specid effortsweremadetoidentify and
encourage activeyoung scientistsworking iningtitutionsin remote arees.

Severa projectsin frontier areas were supported. This support has hel ped young researchersto
undertakeindependent research. The budget limit for aproject wasincreasedto Rs. 231akh (from Rs. 17
lakh) whiletheindividual fellowship amount hasbeen increased from 20,000/- pmto Rs. 35,000/ pm.
Stakeholder eval uation wasdonefor thisscheme. A questionnaire was prepared and sent to 125 researchers
(25eachinLife, Chemical, Physica & Mathematical, Engineering and Earth & Atmospheric) requesting
them to eval uate the scheme on ascale of 1 to 10 (10 being the maximum). Eighty two responseswere
received with theoverall grading of 8.3.

Mg ority of Sciecntistsopined that thesize of the
grant wastwo small andinvolved lengthy processes.
Based on the study, the department has revised the
budget limit for aproject to Rs. 23 lakh from Rs. 17
lakh, whiletheindividua fellowship amount hasbeen
increased from 20,000/- pmto Rs. 35,000/- pm. This
showsthe goodwill of the scheme among the young

researchers.
Thesdlient highlightsfromtheprojectsaregiven - - : = -
A3 of the 125 siwke hofilers approcached rexpandsd with & perc pesed

bdow: walisa o E.3 put of 10

182 ANNUAL REPORT 2010-2011



Phosphinefree synthesisof highly emitting Mn doped ZnSe nanocrysta swith morethan 50% quantum
yield hasbeen achieved. Cu doped ZnSewhich givestunableblue-green emissonandtheonly green
emitting nanocrystals alternative to CdSe in group 11-V1 semiconductor nanocrystals has been
synthesized. These crystalsundergo photoxidation and have been protected by using only 10% Sat
the surface ZnSE by blocking Sewith S.

A one pot method for the synthesisof carbon branched oligosaccharide has been developed. A
novel glycosylation reaction has been devel oped by using 1,2-cyclopropanated sugarsasglycosyl
donorstowardsthe synthesisof heptano-hexoses and this method has been successfully applied to
theformation of apool of disaccharideunits.

L anthanide oxo-hydroxo clusters have been synthesi zed by dow deprotonation of the coordinated
water moleculesof hydrationinlanthanum sdtslikeL.nCl.xH,Ointhe presenceof suitableligandsby
addition of abase adopting literature methods. &-diketones have been used asligandsto synthesize
alarge number of lanthanide clusterswhose solid state structuresvary fromtetrato tetradecanucl ear
forms. Some of these clusters have been shown to exhibit single molecule magnet (SMM)
behavior.

Gold catays shasbeen employed to exploreitssynthetic potentid utilizingitscarbophicity. Although
gold has considerable oxaphilicity, it hasnot been utilized much. The author combined thesetwo
Lewisaciditiesfor synthetic applications. 1t hasbeen found that thereaction of aryl alkyneswith
phenylacetal dehydes/phenylmethyl ketonesinthe presence of AuCl ,/AgSbF, catalytic system
generated 1-arylnaphtha enesefficiently. Gold wasfound to beabetter catalyst than other transition
metal Lewisacids asit can bring both alkyne and the carbony! close to each other to effect the
reaction. Sincethereare many 1-aryl naphthalenelignansfound in nature which show awiderange
of biologica applications, the above methodology was used further and a collection for 1-
arylnaphthal enes of biochemica evaluationshave been made.

Nafion/copper particul ates chemically modified glassy carbon electrode has been prepared by in
situ electrochemica deposition. Thedectrodeisfound to be successful for selective amperometric
sensing of hydrogen peroxideat -0.2 V vsAg/AgCl at physiologica pH without interferencefrom
uricacid, ascorbic acid, catechol, cysteine, nitriteand nitrate. Applicationtoreal samplesanaysisis
demonstrated for milk, urine and teasamapleswith appreciablerecovery values. A patent hasbeen
filedfor thisdiscovery.

Low temperaturesynthesisof nearly monodispersed NiCo,O, nanoparticlesby acombustion method
utilizing glycineasafue and nitrate asoxidizer hasbeen reported. These nanoparticlesshow ahigh
(CB3%) infrared transparency that isuseful for specific solar and fuel cell electrode applicationsas
well assgnificant radiofrequency (FR) absorption causing substantia hesting of their aqueousdisperson
that should have potential applicationsfor magnetic hyperthermia. Theinteresting evolution of the
phase and magnetic properties of such nanoparticles upon annealing treatment has been observed.
Specificaly, the samplesannealed at 573 K show anincreasein the magnetization, whereasthose
annealed at 773 K exhibit adecreasein magnetization dueto the precipitation of fine

Steriosdlectivetotd synthesesof natura (+)-varitriol, (-)-varitriol, 5 -epi- (+) -varitriol and 4’ -epi-(-
)-varitriol have been accomplished with use of D-manitol aschira pool material. TheHeck reaction
was used to assembl e the ol efinic sugar moiety and the aromatic triflate moiety.
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s Arobust and reproducible metd-carboxyl ate non-cluster type secondary building unit (SBU) designed
with the proper utilization of the complimentary hydrogen bonding of the H,MDP molecule and
carboxylate group hasbeen identified. Subsequently, aseriesof zinc(Il) coordination polymers
based on thistailor-made SBU using homol ogous a kanedicarboxylic acidsasauxiliary ligandshave
also been synthesized. 1t hasbeen observed that the conformationa freedom of thelinker molecules
playsacrucid rolein determining both the dimensionality and topology of thefinal structure. The
structura studiesof thecomplexesclearly outlinearoadmap for the synthesisof MOFswith desired
topology and dimensionality usingthisSBU asvertex.

THE JC BOSE NATIONAL FELLOWSHIPS

Torecognizeactive scientistsand engineersfor their outstanding performance and contributionsand
to recogni ze active scientistsand engineersfor their outstanding performance and contributions, afew
yearsago thedepartment ingtituted JC Bosefellowships. Thesefellowshipsare scienti st—specific and very
selectiveand are open to Indian Nationalsresiding in Indiawho are below the age of 60 yearsand are
having regular positionsin variousingtitutions. Thefellowshipsaregranted for aperiod of fiveyears. The
value of thefellowship has been enhanced to Rs.25,000/- from Rs.20,000/- per monthin additionto the
Fellow’sregular income. Inaddition, it carriesaResearch Grant. The Research Grant hasbeen enhanced
to Rs.10.00 lakh from Rs. 5.00 lakh per annum. 17 scientistswere awarded thisfellowship thisfinancial
year. About 25 JC Bose fellows are supported every year. Till date 30% are supported in Chemical
Sciences, 30%in Life Sciences, 18%inPhysica Sciences, 10%inMathematica Sciences, 9%in Engineering
Sciences and 3% in Earth & Atmospheric Sciences. JC Bose Fellows are supported at 41 prestigious
ingtitutionsin the country.

THE RAMANUJAN FELLOWSHIPS

A few yearsago the department instituted Ramanujan Fellowshipsto attract brilliant scientistsand
engineersfromall over theworldto take up scientific research positionsin India. Itisespecially directed at
those scientistswho want to return to Indiafrom abroad. The Ramanujan Fellows canwork in any of the
scientificingitutionsand universtiesinthecountry and they aredligiblefor receiving regular research grants
through theextramura funding schemesof variousS& T agenciesof the Government of India. Thisfellowship
isopento scientistsand engineersbel ow the age of 60 years. Theduration of Ramanujan Fellowshipisfive
years. Thevalue of the fellowship isRs.75,000/- per month for fiveyears. Each Fellow, in addition,
recelvesaResearch Grant of Rs.5.00 1akh per annum. 18 scientistswere selected for theaward of this
prestigious fellowship thisyear. About 15 Ramanujan Fellows are supported every year till date. 26
prestigiousingtitutionsin the country have been ableto attract new recruitswith higher academic credentids
fromUSA, Germany, Japan, Canada, Netherlands, Singapore, UK, Israel and South Africa. Ramanujan
Fellowsare supported 37%in Physica Sciences, 32% in Life Sciences, 18% in Chemical Sciences, 5%
eachinMathematical & Engineering Sciences, 3% in Earth & Atmospheric Sciences.

SWARNA JAYANT! FELLOWSHIPSCHEME

The schemewaslaunched by the Government in 1997-98 to commemoratethe 50" year if Indid's
independence. Under the schemefdlowshipisprovided to few outstanding young scientistsupto 40 years
asrecognition of theresearch work doneby themin Science & Engineering. A fellowship of Rs.25,000/-
isprovided under theschemeapart from the sdlary drawn by thefellow from hisingtitute. A project that has
novelty and innovativenessembedded init isal so supported a ong with thefellowship. The Department has
awarded 85 such fellowship since 1997-98 and many of thefellowsthat were sel ected were subsequently
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selected as Bhatnagar Fellow or were selected as INSA or Academic Fellows. In fact, out of the9
Bhatnagar Awardeesduringtheyear 2010, 7 were Swar naJayanti Fellows.

During theyear we had received 236 applicationsin various areas as against 202 applications|ast
year. Thesdection processhas 3 level sof scrutiny:

() TheSubject Expert Committeesineach discipline;
(i) TheNationa Core Committeefor al shortlisted candidates; and

(i) The Empowered Committee of Secretaries consisting of Secretary —DST, Secretary — Planning
Commission, Secretary —MHRD and Secretary — Expenditure.

During the current year, the following candidates have been awarded the SwarnaJayanti
Felowship:

Swar na Jayanti Fellowship Awar ds—Year 2010

SL. No.| Pl Name & Address Subject Area

1 Dr SrinivasHotha, 11 SER, Pune Chemica Sciences

2 Dr N Ravishankar, 11Sc, Bangalore Engineering Sciences
3 DrAnuragAgrawal, IGIB, New Delhi LifeSciences

4 Dr Kaushal Verma, I1Sc, Bangalore Mathematica Sciences
5 Professor Amol Dighe, TIFR, Mumbai Physica Sciences

UTILIZATION OF SCIENTIFIC EXPERTISE OF RETIRED SCIENTISTS

A largenumber of eminent scientistsin the country remain active and deeply motivated to participate
inS& T development activitieseven after their retirement. Inorder to utilizetheir expertiseand potential, a
gpecific schemenamed* Utilization of the Scientific Expertiseof Retired Scientists (USERS) isimplemented
by the department. Themain activity under thisprogrammeispreparation of booksmonographsand Sate
of art-reports. Severd retired scientists have been supported and 13 projectswere sanctioned during this
financial year and 11 other are under consideration for support. Some of the important projects
commissioned during theyear include: Bignoniaceaein India; Northeast Monsoon; Thehistory of marine
geology inIndia(1871 to 2009); Physiologica and molecular plant pathology; Thelndian horseshoecrab-
Atreasuretrove; Coffeebreeding; Problemsand solutionsin e ectromagnetictheory physics, BasicAlgebraic
Topology anditsA pplications, Textbook on Noiseand Vibration Control; Essentiasof Lectins: Diagnostic
and Therapeutic Toolsfor Health and Disease; Droughts: Impacts, Assessment, Vulnerability, Monitoring
and their Management on Agricultural Production; The Impact of the Mg or Geo-Physical Changes of
Pd eo-Times; Reaction Mechanismin Organic Chemistry.

Some of themgjor publicationsduring the period are: Scientific Humanism: Repositioning Indian
Education; Quest for Pest Management — From Green Revol ution to Gene Revol ution; The Reptile Fauna

ANNUAL REPORT 2010-2011 |85



of India—aSource Book; Seismic Imaging of the Indian Continental and Oceanic Crust; High Energy
Materia s— Propellants, Explosivesand Pyrotechnics.

BETTER OPPORTUNIESFOR YOUNG SCIENTISTSIN CHOSEN AREAS OF SCIENCE
AND TECHNOLOGY

The BOY SCAST programme of DST provides opportunities to the young Indian scientists/
technologistsbel ow the age of 35 years, who hold regular positionsinrecognized S& T ingtitutesin India,
tovigt reputed ingtitutions abroad, interact with scientiststhere, get exposureto latest research techniques
and conduct R&D in frontline areas of Science & Technology. Under the BOY SCAST programme,
fellowships of three to twelve months duration are provided every year to the selected young Indian
scientistsfor conducting research/undergoing specialized training in reputed overseasresearch laboratories/
institutes. About 100 BOY SCAST fellows selected for the year 2009-10 joined theleading institutions
abroad and have started working in the areasincluding interface science & engineering, Advanced/smart/
novel materials, Nano-science & technology, Electronic materials and processing, Optoel ectronics,
Microfabrication/Micromachining, Signal processing technol ogies, Miscroinstrumentation, Wireless
communi cation, High performance/grid computing, Maching intelligtence, M ulticriteriadecision making
including generic agorithmsand neura networks, Synthetic methodol ogies, Heterogeneous cataysis,
Supramolecular chemigtry, Polymer and surface chemistry, Bioinorgani¢/Biomimetic chemistry, Molecular
electronic structureand dynamics, Ecological engineering, Molecular biology of biotic/abiotic stressesin
plants, Plant microbeinteraction, Molecular marker assisted plant breeding, Crop biotechnology, Transgenic
plantsand animals, Genetic engineering, Reproduction technology, Stem cell research, HIV/AIDSresearch,
Molecular cytogenics, Industria microbiology, Drug devel opment, Drug ddivery system, Vaccineresearch,
Evolution and dynamics of Indian Lithosphere, Geotectonic models and experiments, Seismol ogy,
P eobiogeochemistry, Regional and globa climate studiesand prediction, Design of efficient numerical/
quantitative methodsfor solving differentia equations, Computationd fluid dynamicsetc. Itisenvisaged
that the expertise gained by these young scientists/technol ogists during thefellowship period will lead I1to
initiation/strengthening of the nationa programmesin these areasaswell asfurther generation and spread
of expertiseat thenational ingtitutes. TheBOY SCAST fellowsfor theyear 2010-11 arein the process of
being selected inthefollowing broad areas. Atmospheric & Earth Sciences, Chemical Sciences, Engineering
Sciences, Life Sciences, Mathematica Sciencesand Physical Sciences.

TRAINING CELL

Department of Science & Technology, in consultation with DOPT and other Scientific Departments
and Organizations, isimplementing an ambitious project of Human Resource Devel opment namely “ National
Programme for Training of Scientists and Technol ogists working in the Government sector” to meet
the challengesof nationa development and international competitivenessin S& T area. Short termtraining
coursesfocusing in both scientific areasaswell asareas of science management & HR wereimparted to
scientistsand technol ogistsworking in variousinstitutions of the country. The courseswere very popular
withthe participants.
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CHAPTER

TECHNOLOGY DEVELOPMENT

Technology leadsare gained through researchin large number of public funded ingtitutionsin the
country. The Department has been undertaking aresponsibility to promote the demonstration of
varioustechnology leasds after duediligence under red field conditionsand promotethe utilization
and adoption of technology leads emanatinfg from priblic funded research undet Technology
Devel opment Schemes.

One of the focused areasfor intervention by the department has been Drug and Pharmacuetical
Research. In recent times, the Department has al so added technol ogiesfor water, security, solar
energy, potash ferilizer, climate change sensitive actions and cognition science. DST hasbeen an
active promoter of indgenous capacity to design and develop arange of scientificinstrumentsrequired
for analysisand health care.

One of the strategic directional changes brought about by the Department in the Technol ogy
Development Programmes hasbeenin thefocus on implementing sustai nabl e convergent technol ogy
solutionsrather than limiting interventionsto technol ogy demonstrations.

Establishment of Test-bedsfor solar energy based on hybrid technologiesaswell aspotash fertilizers
from sea water have been identified for support by the Department. These interventions offer
opportunitesfor providing scientificinputsto policy developmeent intheareasof fertilizersand viability
gap and generation-based subsidy of solar energy inther country. The Department hasbeen directed
by the Supreme Court to implement water technology Mission. Under the Mission “Winning,
Augmentation and Renovation (WAR) for water innovative deployment of technol ogy solutionsfor
26 typesof water challenegesisbeing attempted.

A technol ogy compendium lisiting technol ogy assetsavailablewith various scientific departments of
the Government has been prepared and technology portal launched for the beneift of statesto assess
thelocal needsand builf technology partnershipswith states. The Department has devel oped new
conceptc for fostering techhnol ogy partnershipswith statesand the National Scienceand Technology
Sector.

Some of therecent initiatives of the Department in technology devel opment sector hasfocused on
strengthening linkages among academy-research and industry. Asaresult of variousinitiativesof the
Department, new mechanismsand modelsfor technol ogy diffusion and adoption in the user sector
areemerging.

Promotion of Public-Private Partnershipsfor R& D sector and clean energy isaccorded high priority
in selection of projectsand interventions by the Department. DPRP as a schemse has promoted a
number of PPPinitiativesin drug research. Morethan 100 collaborative projects udner PPP have
been supported by the Department.

Technology Development Board mechanism has been leveraged to promote aninnovation support
systemandinvestinto“ Fund of Funds’ to create an angel financing system needed for promoting an
innovation eco system.
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The programmewaslaunched in 1994-95 for promoting R& D in drugs and pharmaceutical s sector
with the objectiveto Forge public private partnership (PPP) in Drugs & PharmaceuticasR& D covering
both modern and Indian systems of medicineincluding veterinary drug development, To create State-of -
the-art R& D infrastructurein thissector in public funded |aboratory/university, extend loan at 3% simple
interest to pharmalndustry R& D projectsand grants-in-aid for clinical trialsto pharmaindustry projects
on developing drugsfor neglected diseaseslikemalaria, TB, Kalaazar, Filarias's, etc.

This activity has forged 101 collaborative projects (public private partnership) in the area of
Tuberculosis, Malaria, Diarrhoea, Diabetes, Psychosomatic disorders, KalaAzar, Cataract, Dementia,
HIV/AIDS, Anti-fungd, Anti-viras, Anti-cancer, Anti-bacteria, Anti-rabies, Anti-obesity, Anti-asthma,
arthritis, vaccinefor dengue, Japanese Encephdlitis, Hepatitis-B, etc.

43 date-of-the-art R& D infrastructure havebeen crested indifferent premier indtitutionsand universities
likeNIPER, CCMB, IICT, CDRI, NIV, I1Sc, Jadavpur University, SaurashtraUniversity, University of
Madras, INCASR, SreeChitraThiruna Ingtituteof Medica Sciences, TANUVAS, €tc., on Bio-availability,
Pharmakoinformatics, Regul atory Toxicology, Safety Pharmacol ogy, Pharmacokinetic and M etabolic
Studies, Regulatory Pharmacol ogy and Toxi col ogy, M edium throughput screening, Transgenic and gene
knockout mice, Clinical Research facility to Stem Cell technologiesand regenerative medicine, BSL-4
laboratory Bioequivaence, Pharmacovigilance, New Chemica Entitiesdevel opment, etc.

Since 2004-05, the programme extended 61 loans to the tune of Rs.168.00 crores as DST’s
contribution to Indian Pharmalndustry R& D projectsfor the development of drugs on dengue, HIV/
AIDS, vascular complication, diabetes, Hepatitis-B, cancer, rabiesvaccine, Japanese Encephalitisvaccine,
tetanus, maaria, clot specific streptokinase, respiratory tract infection, anti-glaucoma, clinical researchon
newer antibiotics, kidney diseases, psoriasis, etc. Two grants-in-aid projectswerefunded for conducting
clinical trialsin neglected diseasessuch asMaariaand KalaAzar.

Thefollowing products have been commercialized—Alquit (A herbal product for the control of
animal ecto-parasites) by M/s. Natura RemediesPvt. Ltd., Bangalore; Bonista(Parathyroid Hormone
asinjectablefor Osteoporosis) by M/s. Virchow Biotech Pvt. Ltd., Hyderabad; Receptol (A colostrums
based protein for the management of HIV/AIDS) by M/s. Biomix NetworksL td., Mumbai; Rhoclone
(Anti-Rho-D immunoglobulin Injection (Monoclonal) 300 mcg devel oped for hemolytic disease of the
new born) by M/s. Bharat Serums& VaccinesLtd., Mumbai; Leucet (for alergicrhinitisand asthmaand
Zemet —for diabetes) by M/s. Indigene PharmaceuticalsLtd., Hyderabad.

During 2010-11, thefollowing new projectswereinitiated:
Collaborativeprojects

»  Deveopment of Drugsfor theMedica Management of Diabetic Retinopathy using Active Congtituents
of Ayurvedic Drugsbetween Delhi Institute of Pharmaceutical Science& Research, New Delhi and
M/s. Promed Export Pvt. Ltd., New Delhi.
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Development of Artemisiaannua L. Plantswith high artemisinin content through genetic modulation
of key enzymes of artemisinin biosynthesisbetween JamiaHamdard University and M/s. IPCA
LaboratoriesLtd., Ratlam

Development of Novel Adjuvantsbeween Indian Ingtitute of Chemical Technology, Hyderabad and
M/s. Bharat Biotech Internationa Ltd., Hyderabad

Facility projects

Strengthening of existing facilitieswith aspecial emphasisto Bioequivalence study of drugsand
metabolitesin plasmaby LC-MSMSat Jadavpur University, Kolkata

National facility for drug devel opment for academia, pharmaceutical and alied industriesby Anna
Universty of Technology, Tiruchirgppali

Facility for clinical tridswithinternational GL Pand GCPstandardsfor globaizing Ayurveda, Sddha
and Unani formulationa SRM University, Chennai

L oan projects

Early clinical development of ADV-1002401 (glucokinase modulator), aNew Chemical Entity
discoveredin India, for providing effective ora therapy to patients suffering from Type-2 diabetes
mellitus(T2DM) by M/s. Advinus Therapeutics Private Limited, Bangaore

Setting up aclinical research facility at Gangtok, Sikkim by M/s. Magnus Specialty Research
L aboratories, Gangtok

A Phaselll Randomized, DoubleBlind, Placebo Controlled, oneway Crossover, Multi-Dose, Multi-
center, Safety and Efficacy study of T1h mAB administered intravenously in subjectswith active
moderateto severe Psoriasisby M/s. Biocon Ltd., Bangaore.

WCK 2349, an ora anti-MRSA NCE clinica development —Phasell aClinica Study ... by M/s.
Wockhardt Ltd., Mumbai

Processup-scaling, pre-clinical & clinical evaluation of PBL-2270: A novel oxazolidinonefor the
treatment of gram positiveresistant pathogensby M/s. PanaceaBiotech Ltd., New Delhi

Upgradation of rodent and Beagle dog housing facility for breeding and pre-clinica evaluationwith
pharmaceuticas, agrochemicas, biocides, etcin compliancewith GLPby M/s. 1| BAT, Kancheepuram.

Completed projects

National Fecility for Regul atory Pharmacology & Toxicology fundedto CDRI, Lucknow hasachieved

itsobjectives. Thisfadility comprisesof Qudlity Assurance Sysem andfadilitiesfor Regulatory Pharmacol ogy
and Toxicology, Anima House Facility, Central Documentation Control Unit for archiving of Regulatory
Dataasper guidelinesand CDRI GL P Directive Document to provide basic GL P guidelinesfor conduct of
regulatory studiesand possible GL P Certificationinfuture.
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Fig.4.1: Controlled Laboratory Areafor “ SD Rats’ for regulatory experiments, CDRI, L ucknow

Regulatory studiesof ananti-mdarid drug a,13- arteether (CDRI product) which hasbeen marketed
have been carried out. Regulatory studieshave a so been carried out on other CDRI productswhicharein
different tagesof clinica trids(IND Stage, Phase-1, Phase-I1 and Phase-111). Severa sponsored regulatory
studies/projectsfor PharmaCompany products havea so been taken up. Regulatory studiesof in-house
candidate drugs/ leadsfor different activity (anti- diabetic, osteogenic, anti thrombotic) have also been
taken up which arein different stages of drug devel opment.

Fig.4.2: Animal Facility asper GLPnorms: Overview of controlled experimental area, CDRI, L ucknow
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In one of the collaborative projects, anovel self-emulsifying delivery system of curcumin hasbeen
developed and the formulation hasbeen optimized for particle size of the emulsion formed, drug uptake
and stability. Pharmacokineticsstudieson largegroup of wistar ratswere carried out for thisformulation.
Fivetimesincreaseinbioavail ability of curcuminwasobserved. Onelndian patent titled “ Salf emulsifying
drug ddlivery system for acurcminoid based composition wasfiled.

I nter action, meetings, confer ences & workshops

Financial support was provided for organizing several interaction meets between Academiaand
Industriesinvolvedin R& D and productsdevel opment in Natural Productsand M odern System of medicine.
Theseareasfollows:

* A Conclaveon“Drug Discovery Research and Development” by Confederation of Indian Industry
in New Delhi during 18-19 Aug. 2010

*  Workshop on*“Application of Chromatography and Mass Spectrometry in Clinical Research” at
Bioequivalence Study Centre, Jadavpur University, Kolkataduring 20-24 September 2010

*  Conference on “Hidden Treasures of Microbial World” by Indian Association of Applied
Microbiologists(IAAM) at Bharathidasan University, Tiruchirappali during 24-25 Sep. 2010

»  Conferenceon“Recent trendsand future perspectivein high atitude pulmonary research” at SNM
Govt. Hospital, Leh, Ladakh by Institute of Genomicsand Integrative Biology, Delhi during 27-30
Sep. 2010

*  Conferenceon*Drug Discovery Clinical Research” and Workshop on “ Good Practicesin Clinical
Research” by Ingtitute of Clinical Research (India), New Delhi during 10-11 Nov. 2010

Under theareaof industrial instrumentation, the 6 projectswereinitiated - Design and Fabrication
of SOI-MEMS(Silicon-on-insulator Micro-electromechanical systems) CapacitiveAcceerometer at 11T,
Kharagpur; Development of onlineimage processing system for finding sizedistribution of pelletsina
pelletization plant at Inditute of Minerd sand Materia s Technol ogy, Bhubaneswar; Devel opment of Surface
Pasmon Resonance Instrument withaNovel Optica Design at BITS—PFilani; Devel opment of automated
Assay unit for Anti-Mitotic Activitiesat |1Sc, Bangal ore; Design and devel opment of acomputerized
instrument for measurement of fabric handleby nozzleextractionat |1 T-Delhi; and to study thecommercia
viability of Table-top Light Fastnesstesting equipment developed earlier fromthe IDP, DST support at
The Synthetic& Art Silk Mills Research Association (SASMIRA), Mumbai.

Under medical and healthcare sector, the devel opmental activitieson 10 projectswerefocused -
Low Cost Wireless Polysomnograph; Wirel ess Sensor based communication for Multi-channel EEG
Recording; Health and Physical FithessMonitor (PSG College of Technology, Coimbatore); Fabrication
and Testing of Low Power And og Front-End Chip for Heart Rate Detection, Carbon Nanotubes/Ultrahigh
Molecular Weight Polyethylene Nano-composites for Total Joint Replacements (Indian Institute of
Technology, Guwahati, Assam); an Embedded L ow Cost Portable Continuous Wave (CW) Doppler
Ultrasonography System Design (11T, Kharagpur); Healthy and Safe Home based on Wirel ess Sensor
Systemfor Elderly People (Benga Engineering and Science University, Shibpur, Howrah); Invivo, non-
invasive 3D imaging of posterior segment of human eye by using high speed ultra-high resolution 1im
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Swept Source Optical Coherence Tomography(SSOCT) Birlalngtitute of Technology & Science, Mesra,
Ranchi and devel opment of Autonomous Cancerous Cell detection in Pap smear using cellular level
electrica responsecharacteristics (11T, Delhi & AIIMS, New Ddhi). Theinstrumentation devel opment for
Indian system of medicine namely, SaraNadi “ Non-Invasive Scientific Diagnostic A pproach based on
correlationof Nasa CycdeRhythmwith ThreeRadia Pulses’ (SCAD Collegeof Engineering & Technology,
Cheranmahadevi, Tirunelveli Digtrict, Tamil Nadu) wasa soinitiated.

Under sensor and alied instrumentation 4 projects areinitiated to develop DLN based Phosphine
and Arsine Gas Sensor using plasmaassi sted chemical vapor deposition, Diamond-Like Nanocomposite
(PACVD —DLN) coating technology in solid state gas sensorsat Dr. Meghnad Sahalngtitute of Technology
(Techno India Group); Tailored Portable Lead Sensor Based on Stripping Voltametry at CSMCRI,
Bhavnagar; Oil estimationinstrument for oil seed and medl at Oil Seed research Ingtitute, Dwarka, New
Delhi; and Sensor Technology for Biochemical Oxygen Demand (BOD) measurement at Jai Narain \lyas
University , Jodhpur.

Under R& D capacity building, thefollowingtraining programmes/wor kshopsand brainstor ming
sessionswer e conducted:

1.  Fourtraining programmeson Repair and Maintenance of Biomedica Instrumentsfor  Technocrats
Usersfrom Armed Forcesat Delhi and Vadodaraby Central Scientific Instruments Organisation
S& M Centre, Pusa, New Delhi.

2. Brain storming meetingsfor the development of recommendationsfor setting up amission mode
programmefor medical instrumentation and devices devel opment through Science and Technology
by Sree ChitraTirunal Ingtitutefor Medical Sciences& Technology, Thiruvananthapuram.

3. A workshop on*Rapid measurement of teaquality by optica and el ectronic method’ wasorganized
on 3-4th September 2010 at Tea Research Association, Toklai Experimenta Station, Jorhat, Assam

4. A consultation meeting of expertsto devel op indigenous Surface PlasmaResonanceinstrument on
1st May, 2010 at Department of Physics& Astrophysics, Delhi University

5. Workshop on Thin Film Coatings and its applicationsduring August 25-27, 2010 (Three days) at
Instrument Design, Development and Facilities Centre (IDDC)- Haryana State Electronics
Development Corporation Limited (HATRON), Staff Road, Ambala Cantt.

CLUSTER OF PROJECTSMEETING

To encouragetheIndian Scientists/Technol ogiststo put effortsin design and devel opment of textiles
and dliedinstrumentation such astesting instruments, process control instruments, plasmatextiletreatment,
pollution monitoring and control intextileindustry etc., aproject cluster meet wasorganized by DST on 7-
8 September 2010 at The Synthetic and Art Silk Mills' Research Association (SASMIRA), Mumbal.
Around 30 new ideas, for instrumentation related to natural textiles/fiberslikejute, cotton, wool, silk etc.
aswdl assynthetic ones, submitted by Scientists/Technologistsfrom different organizationswerediscussed.

Sensor Hub, Kolkata

The Sensor Hub was established at Centra Glassand Ceramic Research Ingtitute (CGCRI), Kolkata
withthegrant fromthe Department of Science & Technology (DST), Government of Indiaand Council of
Scientific& Industria Research (CSIR), New Delhi for aperiod of fiveyears. The sensor hub will takethe
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batch production of sensor and related i nstruments|eading to commercialization of |aboratory prototypes
developed intheresearch laboratories. Theparticipating ingtitutionsare CGCRI, Kolkata; C-DAC, Kolkata;
Jadavpur University, Kolkata; University of Kolkata; and Bengal Engineering and Science University,
Shibpur, Kolkata. Thework plan primarily included development of products such as Tea Sensorsand
Sensor Array with associated el ectronic nose; Gas Sensing Devicesfor Methane and Carbon-monoxide;
and Polymer based Gas Sensor for detection of Carbon monoxide etc.

REPRESENTATIVE PROTOTYPESDEVELOPED DURING THISPERIOD

1. Computerized Spectrophotometric Sperm Motility Analyzer at Indian I nstitute of Chemical
Biology, CSIR, Jadavpur, Kolkata

Fig.4.3: Modified SPERMA Internal system of Testing of gear system
modified SPERMA for multipleheights

Themodified SPERMA isamulti-cuvette and multi-hel ght exposuresinstrumenta system, whichis
capable of testing multiple samplesfor multi height exposures. It can hel p to observethe effects of
different doses of regulators on the spermatozoa sample s multaneously. Such smultaneous multi
sampl etesting savesthe time span of experiments, thus, producesmorereliableresults.

2. Controlled Atmosphere(CA) Cold Storage System for Increasing the Shelf life of Applesby
National Resear ch & Technology Consortium, Par wanoo

Fig. 4.4: Computerized Control System for CA stores Control Panel
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Thisnew method maintainsand monitorsother important parameters such ashumidity, oxygen, and
carbon dioxidelevelsal ong with the specified temperature such that, it dlowsapplesto bekeptinas
good condition asfresh for 10-12 months, with high juice content, sweetnessetc. Thishelpstoavoid
glut in market in month of September when new crop of apple comesout. The near commercial

model of CA storage system for capacity up to twenty tones of applesstorageisbeinginstalled at
RHRS Mashobra, Shimla. It isproposed to usetwo cold rooms (5.4m x 3.9m x 2.25m) and (4.2m
x 3.0m x 2.25m) of total storage volume 56.75m3. The applesare being stored since Sept’ 2010.

3. APortableDevicefor Electrically Enhanced Trans-dermal Drug Delivery at |1 T-Delhi

Transdermal delivery

Device Development

Fig.4.5: Portabledevicefor Electrically enhanced transder mal
drur delivery

Applicationof Electric Field[lontophoresi§| isusedtofacilitatethedrug ddivery. Itinvolvesapplication
of low intengity current for long durations. A miniatureunit (footprint dightly bigger thanal INR coin)
for iontophoretic ddivery of insulin hasbeen devel oped. Thedeviceisdesigned around aPIC micro-
controller and hasbeen pre-programmed for parameters[voltage, current, frequency and waveform|
best suited for delivery of insulin. Besidesthe above protein drug, the device hasbeen used for the
delivery of Methotrexate. Recently M/s TroikkaPharmaceuticalsLtd., SatyaMarg, Bodakdev,
Ahmedabad hasfunded aproject to deliver Diclofenac Diethylamineacrossthe skinand formalities
for the Know-how are underway.

4. NoisePollution Level Monitoring System for TextileIndustry at 11 T, Kanpur
-:.-l -FIH
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Fig. 4.6: Noisepallution level monitoring system for textileindustry

194 ANNUAL REPORT 2010-2011



The devel oped noiselevel monitoring system continuously monitorsand recordsthe amplitude and
timeduration of thenoiselevel at work placein caseit exceedsthe prescribed limit. Thesystemalso
providesaudio/visual indications. It also recordsif corrective action has been takenin prescribed
timelimits. Periodic downloading of datato acomputer system may be done using communication
port. Datamay be periodically transmitted to acentral computer systemthrough LAN, internet or
CDMA/GSM wireless networks.

ContinuousFeed Equipment for Extraction of AloeveraGel at Central Ingtituteof Agricultural
Engineering Regional Centre- Industrial Extension Project, TNAU Campus, Coimbatore,
Tamil Nadu .

Fig. 4.7 : Continousfeed equipment for extraction of AloeVera Gel

The equipment consists of a set of two pressurerollers on the top and a set of two rollers at the
bottom, to flatten the al oeveraleaf fed between rollersto makeit devoid of curvature. The bottom
set of pressurerollerscould be rotated manually by means of ahandle or by means of three phase
one 1hp motor through gear transmission mechanism. Sliding bearing arrangementswere provided to
adjust the gap between thetwo set of rollersbased on theaveragethicknessof theaoeveraleaf. The
outer skin at the bottom of the aloe veraleaf got peeled up astheleaf moved forward between the
rollers. The peeling of both top and bottom skinstook placein asingle pass. The capacity of the
equipment isabout 150-175 kgswhen motorized and 75-100kg/h by hand.

Gassensor array for electronicnoseat 11T, Delhi

Interface arcut dModule

Fig. 4.8 Gassensor array for electronic nose

A thick film sensor array of 10x 10 mm has been devel oped using highly gas sensing materialsto
sense CO, NO2, ethanol and ammonia. The sensing performance has been studied. An associated
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electronics has been devel oped to procure datafrom al the sensors and interface with PC. The
prototype sensor assembly and interface el ectronic circuit has been shown bel ow.

7. Development of Automatic Remote Accessible Rain-Gaugeat 11Sc, Bangalore

Tipping M echanism Automatic Raingauge
Fig.4.9: Automatic RemoAccesSibleR

TheAutomatic RemoteA ccessible Rain-gauge has been devel oped to store dataat high temporal
resol ution, communicate directly with aPC and remotely through GSM technology. Therain gauge
can measure both therain rate and the total amount of rain. Further, it will consumevery low eectrica
power sothat it can runonfew dry cellsfor aperiod of severa months. Thelow power design makes
thedry cells' life span inherently longer. In the absence of external cables, chances of the sensor
getting affected by dectrica shocks(linevoltagefluctuations, lightning, etc.) arereduced substantially
increasing therdiability of thesystem.

8. Improved non-dectronic Soil Testing Kit with Soil Health Card and Fertilizer recommendation
softwar eat RajaBalwant Singh College, Agra

Fig. 4.10: Non-Electronic Soil Testing Kit
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The improved version of Ferticheck™ soil testing kit has additional facility for analyzing soil
micronutrients-Zinc (Zn), Chloride (Cl), Sulphate (SO,), Copper (Cu), Manganese (Mn), Boron(B)
and Iron (Fe) along with existing macronutrients - pH, Carbon(OC), Nitrogen(N), Phosphorus (P)
and Potash (K) insoil ,on color chart basisby chemica reactions. Thekit also containsaSoil Health
Cardfor thefarmersfor soil quality assessment and datarecord for future assessment of hisfield and
afertilizer recommendation chart on the basisof soil charactersand important cropsof Indiaand a
complete softwareisalso developed for interpretation of soil quality statusand balanced fertilizer
recommendation based on thissoil testing kit. The Industrial collaborator M/sBio-link Overseas
Co., Agra has taken up the technology for manufacturing & marketing under the trademark
“Ferticheck”. Thiskitisused at soil testing laboratoriesfor qualitative assessment of soil quality. The
kit ismuch helpful to farmerswho can useit directly without any assi stance and decidethe health of
soil and apply the suitablefertilizer and in appropriate quantity.

Near Infra Red Spectroscopy (NIRS) based on-line instrument for quality assessment in
edibleail industry at Central Electrical and ElectronicsResear ch I nstitute, Chennai centre
and the Central Food Technological Resear ch Institute, Mysore

Fig.4.11: Near Infrared spectroscopy based on-lineinstrument

Thetechniqueisbasad on the sdl ective aosorption of the NI R spectrum by these chemica condtituents,
namely, free fatty acids, hydroperoxides and oryzanol. Appropriate IR light sources,
spectrophotometer and flow cellswere procured and these wereintegrated towork on-lineinan
industria environment. Theuser industry hasbeen continuoudy supplying anumber of samples(sun
flower ail)) with corresponding constituent data. Every samplewasobtained intwo sets. One set was
sent to CFTRI inorder to confirm the data given by theindustry using analytical methods and the
other isused in CEERI to get the spectral data. Then the spectral datawas correlated against the
analytical datato get the calibration constants using the chemometric tools. Then the calibration
constants are used to compute FFA and PV values of test samples. The tests are highly
encouraging and theresultsare closely matching the analytical valuesand the accuracy levelsare
satisfactory.
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COMMERCIAL VIABILITY ASSESSMENT
1) Real timeevaluation of X-ray imaging based mango sorting system.

T

Fig. 4.12

The system uses soft x-ray imaging to detect spongy tissue or seed weevil infestationswhich arenot
visibleexternally and isuseful for exportersinvolvedin exporting bulk quantitiesof exotic mango
varieties such as Alphonso Mango. The real time evaluation was done by Central Electronics
Engineering Research Ingtitute (CEERI), Chennal was done at Mango Export Facility Centre of
MaharashtraState Agricultura Marketing Board (MSAMB), Ratnagiri, Maharashtrafor optimization
of system performance.

2) Commissoningand installation of alr eady developed membraneseparation system for textile
industry toreducepollution by recycling.

SASMIRA MEMERANE FILTRATION SYSTEM

Fig. 4.13

SASMIRA had already devel oped prototype of the membranefiltration system under DST funded
project. Asafirs step towardscommercialization, the devel oped modd of capacity tosuit theindustria
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requirement isenvisaged to beinstalled in two wet processing units. Two wet processing unitshave
beenidentified at Surat Gujarat. Membranefiltration systemssuitablefor water recycling at these
units have been devel oped. The units have been installed and commissioned. Running trialsat the
shopfloor areongoing. Periodic dataof effluent isbeing collected and andlysed from both the unitsto
eva uatetheefficacy of the developed systems.

3) Commissioning and I nstallation of 2No’salready developed Ultrasonic low ener gy dyeing
technique

Fig. 4.14

SASMIRA had already devel oped prototype of thelow energy dyeing machine shown above, both
winch and open width dyeing machine under DST. Under this project commercia viability of the
devel oped technol ogy would be studied by installing thismachine at two wet processing units. Two
dyeing unitshave beenidentified at Surat. Ultrasonic dyeing machine specifi cationshave been designed
asper the processrequirement of the respective units. Fabrication of themachinesisunder progress.
Therunning trialsof the machinesat the repective unitswoul d soon be undertaken.

Both thetechnologiesareavailablefor demonstrationsto thetextile processing units.

A brochure of thenstrumentation Devel opment Programme (1DP) containing theinformation about
the programme and salient achievementsover theyearswasre eased by Dr. T. Ramasami, Secretary, DST
on 23, November, 2010. The same is being circulated to various target groups to disseminate the
information about the programme.

NATIONAL PROGRAMME ON CARBON SEQUESTRATION RESEARCH
Thefollowing projectsweretaken up under the programme:

i)  Predicting Soil Carbon changesunder different bio-climatic systemsin (NBSSLUP, Nagpur),
India

Approved objectivesof the proposal

»  Déefing, collate and format dataset on soil, climate and land use of already identified BM spotsto
quantify carbon sequestration potential in the selected soll
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*  Edtimateand predict the C changein the selected BM spot using C models.

e Quantify theimpact of defined changesin land use on carbon sequestration in soil with aview to
assisting in the formulation of improved policiesto optimize resource usein the selected Bench
Mark (BM) spots.

Important highlight/achievement of thework

Thedifferent bio-climatic system were sel ected viz. Indo-Gangetic Plainsand Black Soil region of
thecountry. A total 5and 11 BM spotswere sel ected respectively the detail s can be seenin thefollowing

figures

L= o
Mo bprsa i &l Jrake | spgmic Alse

5 BM spots selected

1.  Mohanpur (West Bengd)

2. Goupur (Pusa, Bihar)

3. ZaifaViran(Haryana)

4. Holambi (New Delhi)

5. Barah (Kanpur, Uttar Pradesn

.....
b b o ok el B
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11 BM spots selected
Babhulgaon (Maharashtra)
Panjri (Maharashtra)
Mulegaon (Maharashtra)
Sawargaon (M aharashtra)
Kawan (Maharashtra)
Kovilpatti (Tamil Nadu)
Nabibagh (MadhyaPradesh)
Sarol (MadhyaPradesh)
Paathural (AndhraPradesh)
Kasireddipalli (AndhraPradesh)
11. Teigi (Karnataka)

Thefollowing datasetswere collected. The soil data consisting of depth (cm), Bulk density(Mg
m3), Organic Carbon (%) and Clay (%) and Long Term Fertilizer Experimental Data(LTFE) wasalso
supplementedindatasets. The output wasacomprehens ve and useful Compendium entitled “ Soils,
Land Use Management and Climatic Dataset of the selected | ndo-Gangetic Plains and Black
Soil regions, Indiafor CENTURY and RothC M odelling”

© o N o o A~ w DN P

o
o

ClimaticData | RothC Century
MeanAnnud Ranfal (mm) Monthly Rainfal (cm)

Mean Annua Temperature (Soil) Monthly Datafor Minimum and Maximum
Temperature (°C)

Potentia Evapo-transpiration (mm)

Modeling studies

Twotypesof modeswereused to eval uate soil organic carbon changesin variousbio-climatic zones
viz.ROTHAM SED C modd and CENTURY C mode. Theperformanceof thesemodd swasevauated
inputting the required datasetsfor each model. The observations madewereasfollows:

A. InIndoGangetic Plains(IGP), RothC capturestheeffect of different management interventionson
TOC changesindl thesitesrepresented by different bioclimatic regions.

B. Itwasthefirsttimethat Century C mode wasusedin Black Soil Region having soilswith morethan
50% cracking clay.

C. TheCentury moded wasparameterized using regiond crop datafrom semi-arid Stesof Indiadominated
by black soils(Vertisols).
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Fig. 4.17: Modelled and estimated soil car bon over timefor four management regimesincluded in thelongterm
fertilizer trial at Akola, Maharashtra

In addition the quantitative eval uation of both the models mentioned above was al so carried out.
Based on the eval uation carbon sequestration potentia of variousBM spotsin |GP and Black Soil regions
was estimated as depicted inthefigure bel ow.

Themaor findingsof thework carried out sofar arelisted below:

% TheCentury and RothC model eval uation showed that these model scan work in selected BM spots
of IGPand BSR.

«  TheCentury model was more successful when applied to SH climate for examplein Mohanpur
thanthoseindrier climaterepresented by soilswith high amount of cracking clay while RothC works
in both humid and semi-arid bioclimatic systems.

s Thepredictionof soil carbon statusin sub-humid (Sarol) and humid (Mohanpur) bioclimatic system
was similar when the RothC and Century carbon modelswere used.

«  Wehave made recommendation for the management of cropping pattern and agronomic practices
for selected BM spotskeeping in view themodeled soil carbon output.

Thepartia work carried out under the project was a so published in areputed journal Agriculture,
Ecosystems and Environment, 139 (264-272) published by ELSEVIER. Thetitle of the paper was
Evaluating the Century C model using two long-term fertilizer trialsrepresenting humid and
semi-arid sitesfrom India.

i) Carbon dioxide sequestration potential of agro-forestry systemsunder irrigated and rain
fed conditions (National Resear ch Center for Agro-forestry (ICAR), Jhansi)

I mportant highlight/achievement of thework

Biomass (above and bel owground), soil carbon, total carbon in plant and soil, carbon sequestered,
CO, equivalent carbon sequestered in Albizia procera, Dalbergia sissoo (under irrigated conditions),

1021 ANNUAL REPORT 2010-2011



Hardwickia binnata and Emblica officinalis(under rainfed conditions) based agro-forestry systems
were estimated for their rotation period (30, 50, 45 and 25-years, respectively) using CO2Fix Model
(Photosof different system are given below). Theresultsindicated that the biomass accumulation varied
from 34.86 to 434.08 t biomass ha in different tree species and variation in biomass are dueto their
growth habit, gpplication of agronomicinputsand treedengty. Similarly soil carbonasovaried from 11.57
to 43.02t C per ha'.

Fig. 4.20: Hardwickia binata Fig.4.21: Aonla+ greengram asintercrop

In Dalbergia sissoo, carbon stock in soil at beginning of the project was8.87t C hatand it reached
upto 23.86t C ha' at end of rotation. Theincrement in carbon accumulation was0.24t0 13.92t C ha
during different year. Thecarbonin basdinewas9.94t C ha' and it wasreduced during first year whenthe
tree was planted and cultivation of crop was begun. Similar observation was al so observed in case of
Albizia procera. In case of Hardwickia binnata, the soil carbonin baselinewas 10.55 and increment in
carbon was negative up to 12-years and after that soil carbonwasincreased @ 0.52t012.75t Cha'in
different years. In case of aonla, increment in carbonwas @ 1.82t Cha' in 1996 and it was5.04t C ha
1 at end of rotation period (Figure 1).
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Fig. 4.22: Carbon stock changesin soil including baselineand pr oj ect scenariounder variousagrisilviculture
system (a: Dalbergia sissoo, b: Albizia procrea c: Hardwickia binnata and d: Emblica officinalis)

The Jhans district was chosen to estimate carbon sequestration potential of agroforestry practices.
Thetota carbon stock in above, belowground biomass, soil carbon, non-woody litter was6.2, 4.95, 9.44
and 0.65t Cha?, respectively during 2009 and the carbon stocksin these poolswould be 12.03, 7.5,
16.21 and 2.34t C ha?, respectively after 21-years. The carbon sequestration potential of agroforestry
practicesin Jhans districtswas20.6t C ha'in 2009 and it would increase up to 35.74t C hat after 21-

years.

Thermal Dissipation Sap Velocity Probe wasinstalled in aonla (Emblica officinalis) and anjan
(Hardwickia binata) on 24" June 2010. Water flow in Emblica officinalis during July, August and
September, 2010 was41.49, 30.22 and 13.46 litres per day, respectively. Similarly for theHardwickia

binata water flow during the month of July, August and September, 2010 was 67.86,63.77 and 37.41
litresper day, respectively. Thepatternsof sap flow inaonlaand Hardwickiafor 15 days(1-15 July, 2010)

aregiveninFigures?2.
SAP FLOAWY [N ACHLA

r= 3
=
R

-

, '3
i,

£

—H |
N |
gl

il

f
£
: R \
&
i
=i, | i i
n

TIME{HOURSE)

Fig. 4.23

M04" ANNUAL REPORT 2010-2011
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Fig. 4.24: Thepatternsof sap flow in aonlaand Har dwickiafor 1-15 July, 2010

In addition THREE research publicationswere also brought out

iif) Experimental & Simulation Studiesof CO, Sequestration using solar/chemical methodsin
Center for Environmental Science and Technology, National Institute of Technology,

Tiruchirapalli —620015
Approved objectivesof the proposal

Evaluate key design criteriaand the technical feasibility of bio-fixation usingmicroagaeandto

devel op preliminary economic data.

Important highlight/achievement of thewor k

Bio sequestration lab established

Lab consisting of culture room, inoculation room, instrumentation room, culture preparation and
chemicd andysisfacility wasestablished. Sophisticated instrumentsrequired for finding out photosynthetic

efficiency werepurchased and installed.

Fig. 4.25: Germ Plasm Room

Fig.4.26: Inoculation Room
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Effect of variousparameterson algae growth

Research work was undertaken to study the effect of parameterssuch asLight, CO, Mixing, pH,
Temperature, Nutrients, Algae concentration.

Experimentsunder sunlight

Chlorellavulgarisistested under Sunlight, Room light, 2 tubelight, 4 tubelight using (NaNO, +
KH,PO,) asnutrients. Under (actual) sunlight —discol oration was observed, still absorbancewasfound
increasing. Thisisdueto highlight intensity. Experimentsarerepested in diffused sunlight. Higher absorbance
found and maximum reached on 3" day. Cell colonizes and preci pitation occurred. When experiments
were conducted with BBM medium under sunlight, growth rate was maximum at 7*" day and the species
wasfound in suspension. Moreexperimental runsareto be repeated to get the growth datawith sunlight.

Assessment of CO, masstransfer: Effect of wind velocity on microalgae growth:

Thewind speed causeslossof carbon dioxidefromwater solution during bio sequestration of carbon
dioxide. Theeffect of wind vel ocity onthe percentageloss of carbon dioxidefrom water was studied at
wind speeds varying from 2.7 m/sto 10.5 m/s. The gastransfer velocity was evaluated at each wind
speed. Empirica relation wasdetermined between thewind speed (u) in m/s, gastransfer velocity (k) inm/
sand Schmidt number (Sc). The correlation devel oped was:

k=15 % 10754, 758 5c7 0=

The developed correlation was verified satisfactorily for percentage loss of carbon dioxidein
open air.

Masstransfer ssimulation was undertaken using Parallel Plate absorption column. Masstransfer
experimental studieswere undertaken to estimate losses of CO2 to atmosphere. Thefollowing were
design specificationsfor Adsorption Column: Packing Height—91.5 cm, Width—7.5 cm, Thickness—3
mm, Number of Plates— 15, Gas holdup volume—672 cm?, Liquid holdup volume—631 cm?, Nozzle
diameter — 10 mm. Thetypical Adsorption Columnisdepicted below:

Fig. 4.27
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Design Criteriafor Photo Bio-reactor

Thedesign criteriafor Photo Bio-reactor wasevolved keepinginview thefollowing facts/parameters
such as: Uniform concentration of CO,, nutrient, light, High Concentration difference—(masstransfer),
Requiredlight intensity to cells— (Photosynthesis), Frequency of light dark cycle, System without mixing,
Maintaining always optimum seed concentration and Overall process performance depending on Mixing
time, Masstrandfer time, , CO, fixationtime, light energy supply time. A Thin Film Photo Bio-reactor was
designed and fabricated with following specifications/characteritics.

e Stainlesssted tray (dimension 30x 23x 2cm)
e Surfaceareatovolumeratio: 478 m?
®  Absorptionof CO, wasstudied by spreading 145 ml culture medium on thetray to 2 mm thickness.

e  Coveredairtight with polythene sheet to maintain the desired carbon dioxide air atmosphereinside
thetray

®  Thepolythenecover wasfixed and a14% CO,-air mixture was admitted continuously through the
ine.

e  CO,concentrationinwater was analyzed for every 5 seconds.
e Equilibrium concentration :1260 ppm (1650 ppm for purewater)
e Temperature: 32°C

A typica experimental set up isdepicted below:

Fig. 4.28: Thin film reactor —Six trays
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A new design for Solar Bio-reactor isunder development. Thisbio-reactor will havefollowing
features: Surfaceareato volumeratio— 21000, Illuminated surface areaper unit area: much higher than 1,
Incorporated light to dark cycleratio

Thefollowing new observationswere made:

e Chlorelasp hasbeentested under sunlight condition and observed that speciesbecomescolorless
whichmay be dueto very high sunlight intensity availablethan what isrequired by the species

e  Thegrowth study of the speciesunder fluorescent lampsof 80 W and 160 W revedl ed that thereis
not much enhancement in growth compared with room light conditions.

e  Scenedesmusspisfoundto sustain the sunlight conditionsbetter than chlorella

e K,CO,mediumgiveshigher growth ratethan conventiona BBM medium
Theother significant achievementsunder the project wereasfollows:

List of publications

Book Chapter

* CO,Sequedtration & Biofuel Production using microalgal technology, Sequestration Technology for
Clean Energy, Dayapublishing house, 2010, pp 85-94.

Papersunder revision

®  Theoretical productivity, Technical & Economicfeasihility of Microagaefor CO, Sequestrationin
Indian context

e  Smulaionstudiesonparaléd platesmasstransfer columnfor CO, inwater

e  Studieson Effect of wind speed onlossof carbon dioxide during bio sequestration Thin layer Photo-
bioreactor

Patentsfiled/to befiled

e New typeof photo-bioreactor will be applied for patent after testing
No. of Ph.D produced: Two (registered)
Technical personnd trained: Three

iv) Improving carbon and nitrogen sequestration: atransgenic appr oach tolower green house
gas

Approved objectivesof the proposal
1. Construction of appropriate constructs over-expressing PEPCase, ApAT and GS

2. Transforming prevailing modd system Arabidopsi sthaliana and Lotus cor niculatuswith the above
congtructs.

3. Anaysisof transgenic plantsfor adaptation and field testing.
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IMPORTANT HIGHLIGHT/ACHIEVEMENT OF THEWORK

The proposa targeted to devel op an dternative metabolic roiteto CO2 sequestrationin Arabidopss.
It was proposed to over express phosphoenol pyruvate carboxylase (PEPCase) in addition to ribulose
1,5-bi-phosphate (RuBP) carboxylase-oxyenase (Rubsico) to sequester CO2. Itisal so proposed to over
express, aspartateamino transferase (AAT) and glutamine synthetase (GS) to utilizethe carbon for fixation
of nitrogen, being evolved during metabolism, into amino acid and protein. It wasreported that aconstruct
carryingdl thethreegenesunder independent promoter and terminator inatransformetion vector pPCAMBIA
1302 and generated T3 generation of Arabidopsis co-over-expressing al the three genes. During the
period the plants were analyzed. One of the lines showsincreasein bio-massand altered partitioning
behavior, whichwasof great value.

Project Title: Carbon dioxide sequestration through culture of medically useful microalgaein photo-
bioreactorslinked to gasoutlets of industries. (AndhraUniversity Visakhapatnam 530 003)

Approved objectivesof the proposal

Themanamof theinvestigationistoidentify microaga sransof medicaly (nutraceuticaly) important
speci es suitable for mass cultivation and demonstrate the proof of concept that they can sequester CO,
emitted fromindustria set upsin substantial amounts.

Thefollowing research publicationswere brought out on the basis of work done under the project.
Number of paper spublished: 1 published, 2 revised manuscripts submitted.

1. “Utility of areflector for energy savingin plant tissueand algal culturelaboratories’ publishedin
Current science val. 99, No.5, 10 Sep 2010, 569 — 70.

2. Olecacidrich biofuel from Neochlorisoleoabundans grown mixotrophically on glycerol —aby
product during biodiesdl transesterification. Revised manuscript submitted in August 2010to Journal
of Applied Phycology.

3. Impact of salinity on growth of two carotenogenic strainsof Dunaliellaisolated from evaporation
salt pansfed by waters of western Bay of Bengal, atropical environment. Revised manuscript
submitted in September 2010 to Botanica Marina.

v)  Mechanismandthe Dynamicsof Carbon storageinthe Sundarbans Mangrove Ecosystem (University
of Calcutta, Kolkata)

Approved objectivesof the proposal

1. To quantify spatial and temporal variation of carbon storage in different compartment such as
atmosphere, soil, water, forest in the Sundarban Mangrove Ecosystem and their respectiveturn over
time.

2. Tostudy comparativeefficiency of thebiologica pumpfor storing CO, asorganic carbon and biogenous
CaCO, insoil, water and forest inrelationtotheir ambient condition.

3. Toassesstheeffect of new nutrientson the carbon storagein the sediment intheform of geopolymers
like humatesand kerogen through diagenesis.
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4. Toapply reservoir model swith nonlinear reservoir/flux relationsand cycles.
I mportant highlight/achievement of thework

+  Thenet accumulation of the carboninthe AGB, BGB and in soil wasestimated to be 26.62 Tgwhich
150.40% of thetotal carbon stored in India sforests (6621.55 Tg).

+ Regresson modelsdeveloped inthisstudy involving breast height diameter, height and density can
be used to estimate the living above-ground and bel ow-ground biomass of mangroves.

% Application of the model alows estimating the spatial variation of above-ground biomass and
subsequent cong deration of severd aspectsthat affect above-ground biomass, particularly, theinfluence
of resourceavailability and constraining.

< The net biosphere-atmosphere exchange of CO, (2.79 Tg C yr*) was found close to the value
obtained by dbhincrement (2.0Tg Cyr?).

% Litterfal playsapivotd rolein mangrove ecosystem carbon dynamicsand leadsto asignificant shift
inthe observed net carbon baance. The datashow small net uptake (productionlitter fal) of ~1.69
Mg C ha' a'leading to the conclusion that rate of accumulation carbonin Tropica mangroveforest
isgreater than the global mean of 0.49 Mg C ha' atintropical forests.

+ Carbon storage in the Sundarban mangrove forest is estimated to be 0.40% of the total carbon
storageinthelndianforest.

< Sundarban mangrove acted as asink for atmospheric CO, and it sequesters 0.55% of the total
carbon emission per year asfossil fuel fromIndia(504.6TgCat).

% Turnover timeof carbonislimited to 8 - 9 yearsinthe mangroveforest reservoir and 2—3yearsin
thesoil.

+«  Humification of organic carbon for long term sequestration in the sediment isas ow process.
Program Advisory and Monitoring Committee (PAM C) of NPCSR

7 and 8" meeting of PAMC of NPCSR were organized on July 8-9™, 2010 and November 11-
121, 2010. 24 new proposal swere cons dered out of which 14 were recommended for support in different
research areas of Carbon sequestration in different universitiesand different research institutessuch as
ZIMI, Parwanoo & CSK University, Pdlampur, I1CT, Hyderabad, North Eastern Institute of Scienceand
Technology, Jorhat, Directorate of Groundnut Research, ICAR, Junagadh, Global Hydro-geological
Solutions, New Delhi, NGRI, Hyderabad, M adaras Veterinary College, Chennai, University of Hyderabad,
Hyderabad, Madura University, Madurai, Department of Civil Engineering, |1 T, Delhi, Bharathidasan
Universty, Tiruchirappali, CSSRI, Karnd, University of Kolkata, Kolkata, Annamai University, Annamadli
Nagar, Tamil Nadu.

The Government of Indiacondtituted the Technology Development Board (TDB) in September 1996,
under the provisions of the Technology Devel opment Board Act, 1995. The mandate of the TDB isto
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providefinancial assistanceto theindustrial concernsand other agencies attempting devel opment and
commercial application of indigenoustechnol ogy or adapting imported technology for wider domestic
goplication.

Thefinancia assistancefrom TDB isavailablein theform of loan or equity; in exceptional cases, it
may begrant. Theloan assistanceisprovided up to 50 percent of the approved project cost and carries5
percent simplerate of interest per annum. Inthe aternative, TDB may also subscribe by way of equity
capital inacompany, subject to maximum up to 25 percent of the approved project cost. Thefinancial
assistanceisprovided during the commencement, start-up or growth stages of anindustrial concern. The
websiteof TDB iswww.tdb.gov.in.

Inadditionto thedirect support to industriesfor commercialization of indigenoustechnologies, TDB
continued to network with technol ogy focused Venture Capital Fund (V CF) to support technologically
innovativeviable ventureswith the objective to spread itself by providing support to early stage ventures
for SMIEshaving innovation and innovative products/services.

TDB asotook growth-oriented initiative and provided financia ass stanceto Technology Business
Incubators (TBIs) and Science & Technology Entrepreneurs Parks (STEPS) under Seed Support System
for Start-upsin Incubatorsto incubate technol ogical ideas. The assistanceis positioned to create techno-
entrepreneursapart from acting asabridge between devel opment and commercidization of thetechnologies.
The scheme has progressed well and isbeing continued. TDB has extended the scheme and supported 5
more incubators during 2009-10 with grant assistance of Rs. 500 lakhs. Till now TDB has provided
support to STPISTBIswith aggregate ass stance of Rs. 15 crore. Thisscheme hasbenefited entrepreneurs
from STEPsand Incubatorsin variousfields.

Duringtheyear 2009-10, TDB signed 17 agreements (including 5with STEPS/TBIsfor Seed Support)
with commitment of * 78.32 croreout of total project cost of * 215.33 crores. TDB hasdisbursed ‘ 55.04
croreto the assisted companiesfor implementation of the projects. TDB’ s support coversthe sectors of
economy namely, Health, Biotech, Chemical, Engineering, Agriculture, Energy & Waste Utilization,
Telecommunication and I nformation Technol ogy.

Inthecurrent year as on 30" September, 2010, TDB has signed 2 agreementswith commitment of
9.40 croreout of total project cost of * 31.36 and disbursed * 33.26 to the assisted companies.

MAJORACHIEVEMENTS

In the recent past TDB has provided financia support to commercialise following innovative
technologies.

Fiber LASER Cutting System

M/s Sahagjanand L ASER Technology Limited, Gandhinagar, Gujarat has been provided financial
assistancefrom TDB for setting up afacility for the production of Fiber LASER Cutting Systemof 1, 2and
3 KW power for metal processing based on innovative process devel oped indigenously by the main
promoter for higher cutting speed, better efficiency (higher thickness cutting at same L ASER power)and
three timesmore plug efficiency resulting into better absorption by any metal comparedto CO, LASER
and thuscan beused for quality cutting in acost effective manner with competitive specifications.
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LASER WELDING LASER MARFING SPM LASER CUTTING
Fig.4.29: FibreL aser Cutting System: SAHAJANAND LASER TECHNOLOGY

Vertical PressureFilter (Horizontal Plates)

M/sRotofilt EngineersLimited, Ahmedabad hasbeen provided financia assistanceby TDB to set up
facility to manufacture 10 vertical pressurefiltersper year. The components/ raw material sfor production
of vertical pressurefilter areindigenoudy devel oped by thecompany at itsin-house R& D unit. Thepressure
filter would compete with the products of companieslike, Larox Corp. (Finland), Progress (Ukraine) and
Bethlehem (USA).

Small Unmanned Ariel Vehicles(UAVS)

M/sAuroralntegrated Systems Private Limited, Bangal ore has been provided | oan assistance by
TDB for development and commercialization of small Unmanned Aerial Vehicles(UAV's) for military
survelllance (Sky-1 Mk-1) and homeland security (Urban Surveillance System - Urban View and Airship)’.
The company ispromoted by group of technocratsfrom 11T, Kanpur.

Fig.4.30: Unmanned Aerial Vehiclee AURORA INTEGRATED

FPGA (Field Programmable GateArrays) Based on-Line UPS (Uninterrupted Power Supply)
Systems

M/s Su-Kam Power Systems Limited, Gurgaon has been provided |oan assistance by TDB for
“Commercialization of FPCA (Field Programmable Gate Arrays) Based on-Line UPS (Uninterrupted
Power Supply) Systems’. The company proposesto set up afacility to produced FPGA based online
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UPS systemsfor thefirst timein the country by way of upgrading 3-Phase On-Line UPS systems (
5KVA-100 KVA) dready developed for heavy load applications like elevators, air-conditioners,
refrigerators, operation theatersetc.

High Frequency X-Ray Generator and Vital Sign Monitor Technology

M/s Skanray TechnologiesPrivate Limited, Mysore hasbeen provided |oan assistance by TDB for
commercialization of High Frequency X-Ray Generator and Vital Sign Monitor Technology. Thecompany
has devel oped aninnovativex-ray shielding technol ogy which reducestheradiation to extremely low level
without use of excessivelead to shield. High frequency generatorsdevel oped by the company are capable
of generating very stable X-rayswhich can be precisely controlled and pulsed for reducing patient dose.
High frequency X-ray generators are mostly imported in Indiawhich are very expensive and are not
affordablefor primary hedlth care.

Crental X-ray Lnit industrial X-ray, security Irspectan Mabile 3-ray Unit Micro portable X-ray,
foad indusiries, etc Monoblock

Fig.4.31: High Frequency X-Ray Generator: SKANRAY TECHNOL OGIES
SoftwareproductsAutoDCR & Opticon

M/s SoftTech Engineers Private Limited, Pune has been provided |oan assistance by TDB for
development and commercidization of products* AutoDCR and Opticon’. AutoDCR isasoftware product
for automation of building plan approval reading CAD drawing and mapping them to devel opment control
rules. Opticonisaweb based tool for solving the end-to-end problemsthat exist in the construction and
infrastructureindustry. The company envisages devel opment of generic/ advanced version of the product
‘AutoDCR’ by adding customization features and enabling the product to be used with multiple CAD
platforms. Theproduct * Opticon’ would servicethe pecific needsof the congtructionindusdtry, i.epreparation
of estimates, planning and scheduling, purchase, inventory, accounts, sales and marketing, customer
rel ationshi p and mai ntenance management.

L ED Based Lighting Productsas Green Ener gy Solutions

M/sMIC ElectronicsLimited, Hyderabad has been provided | oan assistance by TDB for devel opment
and commercidization of LED lights, asanillumination product. The productsaregrid based street lights
billboard lightsand indoor lights; Off- grid based (solar powered) lantern, homelightsand street lights;
Off-grid productsfor railways, and other productsfor commercia/ industria lighting. The developments
are being done by the company with the support of itsin-house R& D unit. The project aimsat promoting
clean and green energy solutionsin thecountry.
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ActivePharmaceutical Ingredients(APIS)

M/sOgene Systems (1) Private Limited, Hyderabad approached TDB for setting up facilitiesfor
“Development and Manufacturing of Active Pharmaceutical Ingredients (APIS)” namely Cetrizine
Dihydrochloride, D-Naproxin and Sumatriptan Succinate developed by 11CT and Racecadortil and
Amlodipine Besylate are devel oped by in-house R& D unit of the company. Theindigenoustechnology
enablesoptimizing themanufacturing processintermsof higher yields, reducing cycletimesand number of
stages, using agreener chemistry and thereby reducing the cost of production by an up scaled processhby
thecompany inassociationwith 11 CT.

IRISNGX —anew generation switching platform with I nter net Protocol (1P)

M/s Coral Telecom Limited, Noida U.P,, has been provided loan assistance by TDB for
commercialization of IRISNGX Switch that will meet New Generation Network (NGN) Requirements
for Enterpriseaswdl asDefensg’. IRISNGX isanew generation switching platformwith Internet Protocol
(IP) at itscoreto seamlessly support both thetraditional Time Division Multiplexed (TDM) aswell as
Session Initiated Protocol (SIP) environments.

Sure Waves M edia Conver gence Solutions

M/sIndusEdgeInnovations Private Limited, Bangal ore hasbeen provided Loan Assistanceby TDB
for thecommercidization of SureWaves MediaConvergence Solutions’ based on technology devel oped
in- house by the Company. The project aimsat development of Media Grid for aggregation of content/
text/advertisement materid from diversesourceanditsddivery acrossdifferent digital mediasuch as” Out
of Home” (OOH) display screens, mobile phone screens, local TV's, desk top screen etc. for targeted
audience/ customers.

Pro-active Role
(@ Seed Supportfor STEP/TBIs

In 2005, Technology Devel opment Board (TDB) took agrowth-oriented proactiveinitiative by
starting the Seed Support System for providing financial assistancefor Start-upsin Incubators. The
basi cideaof the proposed financia assi stanceisto equip the STEP/ TBI with themuch needed early
stagefinancial assstanceto be provided to deserving ideas/ technologies.

TDB decidedto providefinancia support to Technology Businessincubators(TBIs) and Science
& Technology Entrepreneurs Parks (STEPS) to extend much needed early stage/start-up capital to
young entrepreneursto incubate and bring out innovativetechnol ogy ventureideasunder devel opment
tofruition andfinaly toreach themarket place. Thiswould enable someof theseinnovativeideas/
technologiesto graduate to alevel wherethey can then befit for seeking normal lending through
TDB/ H’srouteintheir way to the successful commercidization process. Thusthe proposed ass stance
ispositioned to act asabridge between devel opment & commercialization of thetechnologies.

TDB provided financial assistanceto five Technology BusinessIncubators(TBI’s) and Science &
Technology Entrepreneurs Parks (STEP's) under Seed Support System for Start-upin Incubatorsto
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incubate technol ogical ideas during 2005-06. This scheme progressed well and TDB extended the
scheme and supported another fiveincubatorsfor Rs.100 |akh each inthe second round in 2007-08.

During 2009-10, fivemore STEP/ TBI’snamely NCL Pune, NITK-STEPK arnataka, Amity, Business
Incubator Noida, Amritatechnology Businessincubator Kerdaand 11TM, Chennai hasbeen provided
Seed Support fund of Rs.100 lakhinthethird round of the scheme. To nurturetheincubation of
technological idess, |ab scal etechnol ogiesand technol ogical entrepreneurship, TDB hasextended
support to 15 Technology BusinessIncubators (TBIs) and STEPs. Theselncubatorshave provided
assistanceto 62 Incubatee companiesfor their projectswhich areinthe areasof telecom, software,
robotics, agriculture, instrumentation, engineering, environment, pharma, food, solar, textile and
biotechnology etc.

(b) Participationinthescheme® Global Innovation & Technology Alliance” (GITA)

TDB associated itsdlf to support aschemefor Global Innovation & Technology Alliance popul arity
knownasGITA jointly promoted by DST & CI1 to extend the benefits of international linkages of
DST totheindustry intermsof providing technology informeation, networking with overseasorganizetion,
facilitatingjoint research with foreignindustry and research entities, organizing interaction through
technology summitsand technology platform andimplementing bilatera industrial R& D programme.

Since, TDB hasestablished fund flow mechanism to provideloan, grant or equity to Indian Industry
aswell asmonitoring mechanismfor repayment / return oninvestment, TDB join handswith DST &
Cll extending suitablefund flow mechanism for operation of GITA. Itwill helpto bridgethegapand
act asthe catalyst to convert the proven scientific ideasinto matureinnovationsresulting intheir
commercidization.

TECHNOLOGY DAY FUNCTIONAND PRESENTATION OFAWARDS

The Technology Day Function 2010 celebrated on 11th May 2010 and former President of IndiaDr.
A.P.J. Abdul Kalam wasthe Chief Guest. On this occas on the productsfrom five compani es supported
by TDB viz. M/s United Nanotech Products Ltd, M/s NMS Works Software Pvt. Ltd., M/s. Cavera
SystemsindiaPvt. Ltd., M/s. Realtime SystemsLtd., and M/s. Spray Engineering DevicesLtd., were
released.

TheChief Guestin presenceof Sh. Prithvirgg Chavan, Minister of State, Scienceand Technology and
Earth Sciencespresented above Awardsto thefoll owing award winnerson thisoccasion.

National Awar d 2010 of Rs. 10lakhsfor the successful commer cialization of indigenoustechnology
by an industrial concer n wasawar ded to:

Indian Oil Corporation Limited, R& D Centre, Faridabad, Haryana

For theindigenous devel opment & commercialization of Multifunctional Additivesfor Premium Grade
Diesd (SERVO-DMFA) & Lubricity Additivesfor Ultra-Low Sulphur Diesel (SERVO-LI) wasgivento
Indian Oil Corporation Limited, R& D Centre, Faridabad, Haryana.
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Fig. 4.32: Dr.A.P.J. Abdul Kalam presentingthetrophy for the National Award 2010to
M/slIndian Oil Corporation Ltd., R& D Centre, Haryanaon 11th May 2010.

Award to SSI Unit 2010 of * 2 lakhsfor the successful commercialization of a technology
based product wasgiven tothefollowingunits:

Panacea M edical Technologies Pvt. Ltd., Bangalore

For developing and commercializing BHABHATRON-I1 —Cobalt Teletherapy Unit within built
safety featuresfor radiation treatment in Cancer Therapy, based on technology devel oped by Bhabha
Atomic Research Centre (BARC) meeting standards of |EC, AERB and asper Medical DeviceDirective
93/42/EEC.

Fig. 4.33

TECHNOLOGY SYSTEMSDEVELOPMENT (TSD) PROGRAMME

The primary objective of the Programmeisto facilitate and support devel opment of products or
techni ques/technol ogy aimed at specific end use. The Programme stresseson clearly identifying the needs
for development of thetechnol ogy so that the devel opmentd effort could be useful to thetarget beneficiary.
It envisages active user involvement and association in the development effort. Theintention isthat the
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products/technol ogies devel oped under the Programme become useful for the benefit of the people at
large.

Summary of the progressmadein some of theimportant areas, which weretaken up for technology
developmentisgiven below:

1. Bio-degradable/Bio-medical Polymersand Water Purification :

a) Development and applicationsof hydrolyzed and unhydrolyzed polyacrylamide grafted tamarind
kernel powder (TKP) asflocculantsfor waste water treatment.

Themain objective of the project wasto devel op novel biodegradabl e polymeric flocculants based
on Tamarind Kernel Polysaccharide (TKP). The emphasiswasto devel op three different types of
flocculants namely - cationic, anionic and non-ionic based on TKP, so asto usefor treatment of
variouswastewaters. Tamarind kernel polysaccharide (TKP) isderived from the seedsof thetree
Tamarindusindica. TKPisamongst themost important common and commercially important tree
that grows abundantly inthe dry tracts of Central and South Indian Statesand also in other South
East Asan Countries. Inthisproject, it wasenvisaged to devel op ahigh performance cationic flocculants
based on Cationic TKP.

b)  Engineered Biofiber hybrid composites: Opportunitiesand chalengesfor environmenta sustainability
and high performance gpplications

The project primarily focused on devel oping commercidly viablebio-fiber filled hybrid composites
for automotiveand other high end engineering aswell asvariouscommodity applications. Theincorporation
of natura fibersinto polyol efinssuch as polyethylene and polypropylene can reduce the overall usage of
these petroleum-derived materia's, thereby

*  Decreasingtherelease of sequestered carbon
*  Increasingtheuseof renewable, carbon-neutral materias
*  Reducing theenvironmental impact of non-biodegradable materias

Thisproject wasasuccessful attempt to devel op cost-effective, eco-friendly composites, which
could addressthese challenges and therefore can suitably substitute for compositeswith conventional
fillers. Prototypesweresuccessfully devel oped using sisa/bananabased glassfiber hybrid PP composites
that could meet dl requirementsfor specidty applications. Also, athorough investigation on theflammability
characteristicsand extent of biodegradation of themateria hasbeen carried out. Some of the prototypes
successfully developed are:

Fig. 4.34: Automotive Air Filter of a motor bike (banana/glass-PP hybrid
composites)

Fig. 4.35: Eco-friendly Garment Hangers (sisal/glass PP hybrid
composites)
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Fig. 4.36: Gasguiding paper used in Off-shore Oil
Drilling (PP/Banana/Glass Hybrid
composites)

Fig. 4.37: Automotive hinge component of
M/sHyundai, Chennai

¢) Fuxenhancement and fouling reduction during effluent (leather and dye) treatment using membrane
Separation

A number of semi-empirical and detailed models
(filmtheory based model, osmotic pressuremodd,
solution diffusion model etc.) were developed to
predict theefficiency of the separation processand
their numerical solutions were successfully
compared with theexperimenta data. Theresults
were used to evaluate important transport
parameters relevant to these processes. The
validated model sand rel ationswereinstrumental
in the design and scale up of the fabricated
membranemodulesfor pilot level studiesand will
be useful to design and devel op complex industrial Fig. 4.38: MembraneModule
effluent treatment processes.

2. AlternateFuds:

The department has carved out aniche areato address varioustechnol ogical aspectsrelated to bio-
fuels. Thefocusof activitiesunder thisprogrammeismainly ontechnol ogy rel ated gpplicationsand system
integrationin bio-fuels. Department hasinitialy focused on potentia and problemsre ated to the gpplication
of Straight Vegetable Oils(SV Os). The department hasthe mandate to support R& D rel ated to devel opment,
demongration andfiddtridsof varioustechnol ogiesrelaedto bio-fue for variousapplicationsand activities
to promotethe use of bio-fuelsand utilization of their by-productsto produce value added chemicals.
Following projectswere supported in thisareaduring the year :

*  Microbia fuel cell development for production of eectricity from waste biomass.
»  Development of new composite catalystsfor the production of hydrogen glycerol.
*  Productionand characterization of biodiesal from micro algae asarenewable energy source

*  Experimental Analysis and Modeling of Augmented Turbulence Combustion and Emission
Characterigticsof Bio-diesdl fuelled C.1. Engine.
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Theprogressof thefollowing projects, supported in thisarea, wasreviewed during the year:

Integrated Project for devel opment of process'technol ogiesfor va ue-added productsfrom Karanja
Leaves, flowers, Bark, Oil and Cake.

Feasibility of blending of Straight Vegetable Oil (SVO) in petrodiesd anditsutilizationin DI engine.

I ndiegenousresource utilization : development of Direct-Ethanol-Vegitableoil hybrid fue blendsand
fieldtestingincommercia transport vehicles.

Development of processfor recovery of gasolinerange hydrocarbonsfrom waste plastics.

Cata ytic separation of carbon di oxidefrom raw biogasthrough sel ective adsoruption processover
specia masoporous materia sfor devel opment of green technol ogy.

Biodiesd production from hydrocarbonyeilding plants.

Bioethanol production for alternativefuel from seleted Lignocellulostic raw materialsusing their
thermotoleranceyests.

Technology Development and optimization for bioethanol production from potato and pethawaste.
Study of thefactorsaffecting thelong term oxidation stability of jatrophaand pongamiabiodiesd!.
Screening of indegeneoustree borne oilsaspotentia raw materialsfo rthe preparation of biodiesal.
Study of toxic constituents of Jatrophacurcas (Oil, Oilcakeand biodiesel).

High rate biomethanation of de-oiled cakefrom non-edible oil seedsfor rapid biogas production.

Comparative chemical characterization and evaluation of toxic potentia of metalsand PAHsin both
primary and secondary parti cul ates emitted from combutionin diesel v/sbiodiesdl (from Jatropha)

engines.

Development of catalyst for conversion of glycerol to ethyleneglycol.

Technical performanceanalysisof ethanol diesel blendsfor usein Direct Injection (DI) diesel engin.
Preparing statusreport on themesre ated to technical and scientific aspectsof biofuel utilization.

PFilot studieson optimization of biomethanation processparametersfor biogasproduction fromjatropha
and pongamiaoil seed cakes.

Production of Karanja-Biodiesal anditsproductsfor agricultura application.

Biodiesel production from Karanjaoil and Jatrophaoil using microbial lipaseas catalyst and their
characterization.

Development of astationary diesel enginefor dua fuel operation of biodiesel and CNG fudl.
Power generation with reduced emissionsusing deoiled cakeand biodiesdl from non-edibleoil seeds.

Combustion, Materiad Compeatibility, and Engine Tribology InvestigationsinaBiodiesd Fueled Turbo-
charged Trangportation Engine.
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Production and utilization of bio-diesel from non-edibleoil seedsand itsapplicationinagriculturein
Assam

Fig. 4.39: Experimental test set up (5nos) for singlecylinder 1DI diesel engine (Test fuels: Diesel, JSV010,
JSV020, JSVO50 and neat Jatr ophaoil at Univer sity of Petrololeum and Ener gy Studies, Dehradun)

-

Fig. 4.40: New variant of bench scaledigester at 11 CT, Hyder abad
1. Information & Communication Technology (ICT) Systems:

Under thisarea, thefocusison devel oping technol ogies, which promote application of information
technologiesfor the benefit of general masses especially rural people. Following projects were
completed/supported inthisareaduring theyear:

»  Desgnanddeveopment of Test Benchfor Sound and Vibration Analysisin Electrica Machines
using Virtud Instrumentation.
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*  Development of wirdesssensor network based automated feed uptake and anima devel opment
monitoring schemefor semi-rura dairy operations.

*  Development of multi-agent based system for dynamic multi-project scheduling.

*  Toevduaeeffectivenessof diagnostic and management decis on by tel eophtha mol ogy compared
toin-clinic assessment of patientsand validatesthe concept of teleophthalmology in Indian
context.

Surface Engineering modification and rguvenation of Traditiona Crafts:

Themain objectiveof thisprogram wasto explorethe possibility of application of advanced Surface
Engineering technol ogiestoimproveva ueadditiontotraditiond craftsand modernization of traditiona
techniques, toolsand skillswith aview to enhance export capabilitiesand performance of traditiona
and non-traditional items. Following projectswere supported inthisareaduring theyear:

*  Devedopment and Demongration of eco-friendly plasmasurfacemodification sysemfor trestment
of brassvaves.

*  Development and Performance Evaluation of an Industrial Scale Atmospheric PressureAir
Plasma System to Treat AngoraWool for Manufacture of 100% Products.

The progress of thefollowing projectswasreviewed during theyear:

o Utilization of different industrial waste material sfrom spongeiron and power plant for making
building blocks

*  Plasmanitriding for theimproved performance of cutting machinery intyreindustry
*  Rguvenation of traditional poultry making by applying advanced bio-techniques.

*  Deveopment of eco-friendly protective coatingsfor woodcraftin India.
Innovative Civil Infrastructure Technology Systems.

Under thisactivity, thefocusison devel opment of multi-disciplinary, multi-ingtitutional technology
development projectsin nicheareashaving rel evance to the Indian needs and widespread potential
for successful replication. The progressof the project entitled * Distress Dignostics, Performance
Eva uation for Bridge Management System for Concrete Bridges— Phase-11 i.e. Development of a
Prototypeof Visua Inspection Unit at MERADO, L udhianawasreviewed during theyear.

Glass Technology Upgradation:

Under thisprogramme, projectsaming at technol ogy upgradation and devel opment havebeeninitiated
intheareasof optical glass, ophtha mic glassand unorganized small sector glassindustry of consumer
items (Firozabad glassindustry).

Following projectswerereviewed during theyear:

i)  Development of technology for the production of extended wear contact lens/daily wear contact
lens: Phase-l|

i)  Development of foldableIntra-ocular lens: Phase-l
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i) Development of sol-gel based low e-indium Tin Oxide (ITO) coatingson glassfor different
goplications.

iv) Design and development of precision biaspheric polycarbonate lenses for indirect
ophthalmoscopy (20D & 28D)

V) Development of contemporary design for unorganized small scale sector of Firozabad Glass
Clugter.

5. Molecular Electronics, conducting polymer sand Non-invasiveand other biosensor sprogram:

TheMolecular ectronics isa fast emerging areaof nanotechnology whichisconcerned with the
€l ectronic and optoel ectronic propertiesexhibited by several classof organic molecules, fullerenes,
carbon nanotubes, graphene, conducting polymers and biological materials such asproteinsand
nucleicacids. Biomolecular el ectronicsisasub-areawhich integratesthe biomoleculeswith the
electronicsthrough atransducer. A major outcome of research in biomolecular el ectronicsisthe
devel opment of biosensorsfor health care diagnosticsespecialy of non-invasivetype.

Thelarge scae manufacturing of devicesbased onthemolecular dectronicsisgill inearly stages, but
recent devel opmentsin organic light emitting diodes (OLEDs) asdisplaysand Organic solar cells
show their immense potentia to devel op into next generation devices. Animportant classof molecular
electronicsmaterialsisthe conducting polymers. Thee ectrically conducting polymersexhibit many
interesting propertieswhich have great potential sfor device applications. For example, someof the
conducting polymersexhibit e ectrochromism, wherethe color of the polymer changeswith the
gpplied voltage. Thisisimportant in the devel opment of flexible cards, displaysand color modulating
windowsetc., The conducting polymerseither alone or in combination with carbon nanotubesare
also studied asefficient electrode materialsin  supercapacitorswhich are new generation power
devices. Duetothedectricaly conducting nature, high porosity, flexibility and chemica functionaity
they arealso materialsof choicefor sensorsand biosensors.

Some significant projects sanctioned during this year:

|.  Facility creation- Design and development and fabrication of OLED, Organic Solar Cellsand
Organic ThinFilm Transistor (TFT) based on Molecular, Polymeric and composite materias

In order to keep pace with theworld wide activity intheareaof organic electronic materials
such asOrganic LEDs, Organic Solar cellsetc., amajor state-of the art National fabrication
facility hasbeen sanctioned at |1 T-Guwahati at acost of about Rs. 5.00 crores. Such afacility
will help not just the host investigatorsbut alsoa network of several researchersworkingin
thisimportant topicin several academicand research ingtitutions acrossthe country.

Organic LEDs ,TFTs Solar cells: Following projects were supported:

»  Designand development of organiclight emitting diodes (OLED) and photovoltaic (PV)
devices.

Fabrication and characterization of organicthinfilmtransstors.

Colored fluorescent conducting polymer for photovoltaic applications—Feas bility phase
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»  Development of cyclopenta|c] heterol based conjugated systemsfor dye-sensitized solar
cells(DSSCs)

»  LED from Polyaniline Deposited on Porous Silicon Templ ate.

»  Development of Semiconductor nanoparti cles-Conducting Polymer compaositefor Organic
Electronicsapplication

[1.  Electrochromic materids: Following projectswere supported:

»  Development of transparent conducting coatingson flexible substratesfor e ectrochromic
devices.

»  Dedgnand characterization of eectrochromicrear view mirrorsusing conducting polymers.
[11.  Electrochemical supercapacitors: Following projectswere supported:

»  Development of electrochemical hybrid supercapacitors based on conducting polymer
electrodes and polymer electrolytesfor energy storage.

»  Polymer compositesasadvanced electrode materia for supercapacitors
IV. Chemica and Biomolecular sensors: Following projectswere supported:

»  Conducting polymer-carbon composite sensor for the determination of NaK ratio in
blood serum samples

>  Development of alow cost wirdlessplantar foot pressure monitoring system employing
e-field sensors.

> Immobilized rice-peroxidase biosensor for dopamine determination based on functionaized
conducting polymers

»  FHuorometric sensor for cadmiumin drinking weter.
»  Designand Fabrication of aConducting Polymer Ceramic Nanocomposites Gas Sensor.

»  Corrole-based sensorsfor halideion recognition.
SOME SIGNIFICANT MILESTONES DURING THIS PERIOD:
i. Preparation of Bacteriorhodopsin (BR):

Photoactive biomoleculesarein great demand for the devel opment of optical and el ectro-optical
sensors. Inthisregard, Rhodopsinswhich are proteinsand vital to animal and humanvision are
particularly important owing totheir sengtivity to light and optical capabilitiesunmatched by synthetic
molecules. Ability to make and manufacture rhodopsin based photonic componentsfor device
gpplicationsgo alongway inestablishing technologica supremeacy intheareasof Molecular eectronics
devices. Theprogram wasfunded with two major objectives. (a) To prepare BR moleculesfrom
purplebacteria(b) s multaneoudy devel op photonic devicesbased on the dready established properties
andtouseavailablefilms for the high-end applications. Thefocused effortsin thisdirection with
optimal funding areyid dingrich dividendsasevidenced by successinisolating and purification of BR
insmdl quantities. Theamisnot only preparethe BR inlarger quantitiesand producefilmsfor device
goplications.
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ii. Capacitance and conductance based sensor Instrumentation for biochemical
Characterization

Reagent less measurement of reactionsiscloseto theideal situationinanalytical chemistry and
biochemistry. Measurement of many enzymatic biochemica reactions, including thoseof great clinica
relevance, are not amenablefor the conventiona and currently popul ar spectrophotometric methods,
whichinmany casesrequire external reagentsto produce colour, fluorescence etc. However, many
such reactions undergo changesin the charge status during the reaction depending on the charge
associated with the substrates and products, which could be measured as changesin capacitance.
Thisinherent property wasexploited in thisnew approach using an indigenously made auto-range
capacitance meter capable of measuring capacitancein therange of microfaradsto tensof picofarads.
The enzymatic reactions caus ng capacitance changes have been successfully studied and showed to
be comparabl eto the spectrophotometric analysis.

DST-TOT-TSDP

@ AU-CGC AU-CBT

Fig. 4.41: Portableauto-range capacitance meter for reagent lessmeasurement of enzymaticreactions
(left : capacitancemeter ; right : M easurement set-up with reaction cuvette)

i) Development of conducting polymer rechar geablebattery for consumer applications

Under thisproject , a polyaniline (PANI) based rechargeabl e battery was devel oped, fabricated
and tested. The battery showsvery desirablefeatures such asgood cycle ability, high capacity and
quick charge retention. The doped PANI electrode based battery is expected to be of low cost,
eco-friendly andlighter weight than the conventiond dry cell batteriesinthemarket. The performance
of the battery has been tested under |aboratory conditions and found to be capabl e of meeting the
requirementsof portablee ectronic devices. Thebattery hasbeen demonstratedin Industry interaction
meeting at Ambalawhich invited keen interest from Industries. Further field trialsand up scaling
studieswould establishitspotential for commercidization.

iv) Development and characterization of super elastic Ni-Ti shapememory alloysfor biomedical
and dental applications

Homogeneous binary/ternary shape memory alloysbased on binary Ni-Ti and ternary Ni-Ti-Cu
withthedesired compaosition and freefrom harmful impuritieswereachieved through vacuuminduction
melting by controlling process parameters. It was observed that castings produced entirely in high
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vacuum (10 torr.) were of superior quaity and freefrom gasaswell asshrinkage porosity. Thedloy
shests, stripsand wiresexhibit shape memory and superel astic effect.

F

e —

Fig. 4.42: Thinsheet (t <1mm) obtained by rollingand wire (d=0.5mm) obtained by wiredrawing

Waste utilization, recycling and M anagement:

Theam of thisareawasto devel op technol ogies and processeswhich not only dispose off thewaste
but arealso equally effectivein valuerecovery from thewaste. Under thisprogramme, three areas
(i.e. Electronic Waste, Hospital Waste, and Plastic Waste) wereidentified for inviting the project
proposa sduring theyear. Inaddition, certain Hazardous Waste with industry focuswasa soidentified
for technology devel opment.

A project on Utilization of Banana Stem for Paper M aking wasfunded. Bananaisan annual
crop and offersasignificant source of incometo thefarmers. Indiaisthelargest bananaproducing
country intheworld. Paper Industry hasbeen facing acute shortage of pul ping raw materia, presently
'/J@ of the paper is produced from wood based raw material, /. from agro residue like bagasse,
wheat straw and rice straw and '/, from recycled fiber.

Ceramic Technology Upgradation Programme:

a) Developmental Aspect of DoubleFired wall Tilesby Suitable Substitution of Various
CeramicWastefor it'sGainful Utilization.

The developmental work initiated with characterization and eval uation of sludge of various
sourcesand other raw materialsand then utilized inthewall tile body composition. A detailed
study onrheologica propertiesof thebody aswell asfired propertiesof varioustileformulations
are under progress.

b) Development of low cost sanitarywar efor theunder privileged utilizinglocally available
raw materials.

Sanitarywareitems have been devel oped with matching glazesin thelaboratory scale utilizing
locally availablelean variety clays. Products are at |east 40% cheaper than those available
commercially. Sanitary wareisone of the most important components of therapidly growing
building industry of thiscountry. Largedepositsof inferior variety of kaolinitic clays(containing
variousimpurities) aswell asred clay (terracottaclay), which are more abundantly available
and arewidely dispersed throughout the country, are normally considered unsuitablefor the
production of sanitary ware. It will behighly beneficial if theselow cost raw materialscan be
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Fig. 4.43: Different stepsof Upscalingwork of AlLO,-MgAlO,-C brick at Burn Standard Co. Ltd.

1261 ANNUAL REPORT 2010-2011



gainfully utilized for the production of utility itemssuch as sanitary ware. With thistechnol ogy
these claysmay begainfully utilized for production of high valueadded products. Intheeastern
region thereishardly any unit which produce sanitary wares athough large quantity of these
typesof product comesto this sector from Rajasthan, Gujarat or Andhra Pradesh. With the
new technology, it may be possibleto produce sanitary ware products conforming to different
BIS Specifications and thereby catering to the need of the peoplein the entire eastern and
north-eastern region. Products madefrom|locally availableraw material swill reducethe cost of
production substantially and socidly relevant asit generatesemployment in rura sector.

Development of AlLO,-MgO-MgAI. O, Group of Refractorieswith and without Carbon
for Metallurgical & CeramiclIndustries

Under the project, Al ,O,-MgAl,O,—~C brickswere devel oped from its constituent oxidesfor
gpplicationintheareawherejoint erosion/ corrosionishigh. ThedevelopedAl,O,-MgALL O~
C consistsof 80-85%A1203, 5-8% MgO, 5-8% C and 2-4% antioxidants. Beforetaking up
the project, target propertieswereformulated in consultation with theindustrial partner, M/s.
Burn Standard Company Ltd., Salem. The propertiesinclude bulk density, apparent porosity,
coked porosity, cold crushing strength and PLCR. At theend of the project all these properties
were achieved by selection of appropriate granulometry, selection of magnesiatype.

Theup scaling work at Burn Standard Co. Ltd. (industrial partner) wascarried out with the
aboveprocess. Thelevel of upscaling work wasdone up to 10 tons. Theresultsof upscaled
product shows superior properties compared to thelaboratory developed one.

Thefiddtria of thisrefractory wascarried out inladlefurnace of anintegrated sted plant. The
developed AlLO-MgAIl,O,~Crefractory waslined in striking pad zone of thefurnace. Thelife
of thefurnacewas significantly improved up to 85 hests.

DEVELOPMENT OF CARBON-CARBON and CARBON-CERAMIC
COMPOSITES FOR FRICTION AS WELL AS HIGH TEMPERATURE
INDUSTRIAL APPLICATIONS

Carbonfiber reinforced carbon matrix (Carbon-Carbon) and ceramic powder reinforced carbons
(Carbon-Ceramic) composites have been devel oped by using phenolic resinasmatrix precursor,
carbonfibers, oxideand carbide powdersasfillers. These compositeshave been developedin
different dimens onsand thicknesses shown bel ow asper end application.

Fig. 4.44 High o low [}
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These composites have been devel oped using Powder meta lurgica techniqueaswell asliquid
infiltration technique depending on thetype of the compositesfollowed by heat treatment to
1000-1400°C.

These composites have been developed for variety of applicationssuch asfor friction and wear
applications in submersible pumps, brake linings or applications requiring handling high
temperatures such asFingersin Glassindustries, furnaceliningsetc.

e) Project entitled “ Development of manufacturing technology of SAL ON cuttingtools’

Effective metal removal requiresstrong, hard, wear resistant tools. Theincreasing demand for
higher productivity and lower manufacturing cost isimposing aneed for the devel opment of
improved cutting tools capable of operating at high machining speeds which increase the
temperature at the tool- work piece interface. This need has, since the turn of the century,
resulted inthe devel opment of high speed steel, cemented carbide and coated carbide cutting
tools and has become progressively oriented toward more refractory materials- ceramics,
predominantly based on nitridesand oxynitrides.

Metd cation stabilized a-form of slicon duminium oxynitride (SAAION) ceramicshasexcd lent
hardnessand strength. Infact, thismaterial isoneamongst the hardest known nitride materials
and is considered to be an excellent candidate for wear resistant and cutting applications.
Unfortunately, thefracturetoughness of the materid, asit happensto thehard materias, islow.
Theother variety of the SAION materids, viz., B-S/AION hase ongated grain morphology and
isableto contributeimproved toughnessinthea-S AION materid. Inthisproject work, anin-
situ combination of multiphase ceramic composite based on different a- SAION materias
has been devel oped.

10. Development of Microwave based systems: Design and Development of Gyrotron

First timeinthecountry, thetechnologica gap inthemillimetre-waveband of frequenciesisfilled with
the help of Department of Scienceand Technology (DST) through the project entitled, “Designand
development of Gyrotron”. Themillimeter-wave band devicesarea so called fast wave microwave
deviceswhich can deliver very high powers (~1-2 MW, CW) up to very high frequencies (~170
GHz). Thegpplicationsarel ong-rangecommunicetion, high-information-density communication, high-
resol ution radar, plasmaheating for thermonuclear energy generation, industrial heating and materia
processing. CEERI-Pilani isdesignated asthe Nodal Centre with other companion participating
ingtitutions: BHU, Varanagi; |1 T, Roorkee; SAMEER, Mumbai; and IPR, Gandhinagar. Thus, the
project isaso created aconsortium of theuniversitiesand nationd laboratories. IPR, Gandhinagar is
theuser of gyrotronfor plasmahesting applicationsand thus, the specifications of the gyrotron under
development inthe project are decided as per the specific requirementsof | PR.

The devel oped gyrotron asthe outcome of the present project will thus provideanimport substitution
and would create ascopefor the export of the gyrotron in future. In addition, the execution of the
project would create adesign base not only for the gyrotron but also for itsindividual components/
Subassemblies.

11. Miscellaneous Technologies: The Programme also supported the following projects for
developingtechnologies:

a) Development of alow cost wirdlessplantar foot pressuremonitoring system employing e-field
Sensors
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b) Facility for Rheo Pressure Die Casting System

c) Preparation of Useful Productsfor Leather Products Industry Using L eather Portion of Used
Shoes/ Chappals.

d) Development of metal nanoparticles doped carbon aerogel based new hydrogen gas storage
systemfor fuel cell & other applications

e) Development of discrotor type permanent magnet stepper motor

f)  Convergenceof Technologies- Production of Potassicfertilizer (Sulphate of Potash)
from SeaWater

Potassumisan essentia plant nutrient. MOP (Muriate of Potash—K Cl) and SOP (Sulphate of
Potash - K,S0O,) arethe popular forms of Potassic Fertilizers. MOPischeap and whereas
SOP containstwin nutrients. Indiaimportsall its potash requirements. Bittern produced after
harvesting of common salt contains 20-25¢/L. of KCl. Indiaproducesabout 17 milliontonesof
common sat annudly, thiscanyield theoretically 2.8 lakhstonesof KCl whichisequivalentto
10% of demand of thisfertilizer inlndia. CSMCRI hasdevel oped anintegrated processfor
recovering SOPfrom the bittern along with other co-products such asammonium sul phate and
high purity magnesa.

A project entitled ” Test bed for integrated production of 0.75 TPD FCO grade SOPR, 0.75 TPD
of ammonium sulphateand 0.3 TPD of ultrapure magnesiafrom seawater bitter-based mixed
salt through patented process’ wasformulated with thehelp of NMCC-New Delhi andfinally
sponsored to CSMCRI, Bhavnagar during this year at atotal cost of Rs. 8.02 croresfor a
duration of three years during September 2010. Similarly, a3 TPD Joint Test Bed will be
establishedinthe premisesof M/sTataChemicalsLtd. 75% of thefinal erection cost of the
Test Bed will beborneby DST and therest 25% by TCL .

Thisproject will servethe purpose of demonstrating and collection of datafromtheexisting 15
kg of SOPfrom 150 Itrsbatch processto 0.75 TPD/3 TPD FCO grade SOP ascaled up unit
for validating technical and economical feasibility withanaimto keepthe sdlling priceof SOPat
Rs. 17,000/- per MT.

g Solar Hydrogen: Energy from Water

In order to devel op apractical and economically viable devicefor the production of Hydrogen
from photolysisof water usng solar energy, aprogrammefor generation of “ Solar Hydrogen :
Energy from Water” wasinitiated during the year with an objectivesto build asolar energy
regimein Indiawith Solar Hydrogen Technol ogy asan important supporting pillar.

DST isimplementing Water Technology I nitiative, aresearch based programmeamed at devel opment
and proving of low cost convergent technol ogy solutionsfor domestic applicationsto ensure safedrinking
water quality under real life conditions. The programme encouragesindigenousresearch initiativesfor
addressingissuesrelaed towater availability, water purification and water reuseandrecycling. Theinitiative
a so encourages scientific eva uation of technol ogiesand preparing of database of technol ogiesfor referencing
themin specific socia context. Capacity Building of Academic/ R& D Indtitutionsand State S& T Councils
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inconducting R& D activitiesfor addressing water challengesa so falsin themandate of the programme.
The programme activitiesthusinclude devel opment of databaseto recognize and rank water purification
technol ogiesfor decentralized gpplications, capacity building of indigenousR& D indtitutionsand academics,
development, field assessment & pilot testing of technology optionsfor drinking water purification. In
addition, the quantity aspects such as per capitaavailability, surface runoff, storage capacity, rainwater
harvesting etc. arealso addressed. Thefocusof the programme has been on design and devel opment of
low cost solutionsfor domestic use of technologiesfor ensuring safe drinking water quality. The salient
activitiestaken up during theyear includethefollowing:

1. DEVELOPMENT AND PROVING OF CONVERGENT TECHNOLOGY SOLUTIONS

i)  Technica solutionfor acluster covering 7937 peopleat Satpuli in Uttarakhand using Riverbank
filtration techniqueisaready provided completely. Theintervention hasresulted inincreasing
per capitawater availability from 44 |pcd to 103 Ipcd. The quality of water hasalsoimproved
and only disnfectionisrequired asagainst coagulatiorV filtration aong with disinfection, required
previoudy. The system had functioned effectively even during thetorrentia rainsin Uttarakhand.
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Fig. 4.45: RBF Sitesselected for scientificinterventions in Uttrakhand

i)  Technical solutionfor acluster of 12 villagesof Chirawablock in Rgjasthan covering 20,000
people hasalready been initiated to addressthe problem of scarcity of potablewater through
innovative water conservation techniques. Progressisunderway.
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i) Technical Solutionfor village Sethukkarai in Ramanathapuram, Tamil Nadu has already been
initiated. Theresearch attemptisto develop and demonstrateamethod by which steam generated
by concentrating solar energy can be used to produce desalinated water.

iv)  Development of remotely monitored and controlled high capacity (6000 |ph) two stage
indigenous RO systemsfor seawater desalination isunderway. The concept of energy recovery
and regject management is proposed to beintegrated with this state-of -art system.

V) Inorder to provideiron free and bacteriafree water at affordable cost, the domestic filter
developed by IMMT, Bhubaneswar isbeing integrated with nano silver coatings devel oped by
ARCI, Hyderabad . Theinitial results are encouraging. Under the on-going project, 15000
domesticfiltersinthe containersfabricated by CIPET with candlesdeveloped locally with
IMMT support would be disseminated for field trialsin the States of Tamil Nadu, Gujarat,
Orissa, Uttar Pradesh and Karnataka

TRAINING PROGRAMME FOR WATER MANAGER IN STATESAND OTHER
STAKEHOLDERS

Recognising the need for taking informed decisions in the water segment, Department has
conceptualized training programmesfor various target groups. Thesetraining programmewill be
tailored to the training needsfor variousgroups. Such training groups could befor policy makers,
engineers, chemigts, technicians, panchyati- rg ingtitutions, NGOsetc. Under the programme, DST
will develop CoreGroup of trainersand involvesocia scientistsintheactivity. Handson activity will
begiven dueimportanceinthetraining module. Dissemination of rapid practicd methodsfor microbia
detection for judging potability of water would aso beincluded inthe programmes. Devel opment of
training programmeswoul d require consensuson modulesand am at devel opment of locd capabilities
with due consideration to technol ogy environment in |ocation specific context. Problem specific
mobileunit for demongtration areproposed to be utilized for suchtraining programmes Suchtraining
programmeare proposed to be conducted by State S& T Council in consultation with line departments.
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Effortsshall be put toidentify a Committed Core Groupsof trainerscompos ng of superannuated
academiciansand scientists, socid engineers, techniciansetc. with focuson devel opment of manpower
inthe Water Sector.

Recognising theimportance of utilization of rainwater, Department of Science and Technology has
conscioudy attempted to providescientificinputsfor rainwater harvesting and water recharge. With
the support of Department of Science and Technology, Karnataka State Council for Science and
Technology (KSCST) hasimplemented sustainablerainwater harvesting and ground water recharge
programmesin Karnatakawhichincluderooftop rainwater harvesting, rainwater harvesting in paved
and unpaved areasand rainwater harvestinginlakesand tanks. A training programme has al so been
designed to train master trainersand rainwater harvesting professional from various parts of the
country. The coursemateria includes practicesbeing followed in different partsof the country aswell
asother countries. In order to document the practices being followed in other partsof theworld, a
training programmeinvolving 26 delegatesfrom 15 devel oping countrieswas organized in February
2010. Two training programmeson thesimilar linesare being organized for Indian participantsin
early 2011.

3. CAPACITY BUILDING OFACADEMIC/R&DINSTITUTIONS

The programme aimsto bridge gapsin R&D effortsrelated to water through development of
adequate research capacity inthe areaof water both in academic aswell asR& D institutions. DST
amsto inviteproposas aimed at capacity building intermsof human resourcesaswell asequipment
support for suchingtitutions. Inorder to coherently promote statelevel efforts, concerned State S& T
Council areproposedto beactively involved. Broad based capacity building programmesaremounted
whichwould contribute both for breakthrough research aswell asfield level implementation. The
gpproachesinc udeidentification of R& D chalengeand matching thetechnica capabilitiesof inditutions.
TheR& D capacity should have duebalance between basic research, applied research andfield level
implementation. Department has already catalysed development of water testing laboratory in
Uttarakhand in association with Uttarakhand State Council for Science and Technology and
Uttarakhand Jal Sansthan. Similar activitiesare planned for other states.

4. |IDENTIFICATION OF PRIORITY AREASFORR&D

Inorder to develop R& D activities, brainstorming was done with various stakeholderson topicssuch
aswater treatment, water supply, contaminant removal nationally. Thebrain storming sessonswere
organized involving stateimplementing agencies and other stake holdersto address state specific
challengeslikewater loggingin Haryana, fluoride contamination inRajasthanand also generic
challengessuch asimprovement of water cycleincountry perspective. Also, discussion meetings
werehddtoidentify areasof mutua interest inthefield of water technology, research and innovation
collaboration with European Union, Germany, Netherlands. Consultationsarealso likely to take
placewith Canadaand |sradl . These discussionsfocused both onidentification of readily deployable
solutionsfor weter chalengesrelevant to Indiaaswell asmutualy identified prioritiesfor joint research
inwater sector.

5. RESEARCH BASED SOLUTION FOR VARIOUSWATER CHALLENGES

Department hasidentified anumber of clusters/siteswhichwere hotspotsin termsof water challenges
in the opinion of States. In order to address the water challenges in these locations where the
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problem was severe and viabl e alternatives were not avail able/provided, a sol ution science based
approach ismounted in associ ation with state councils, local institutionsand other stakeholdersin
suchaway that entireunit (e.g. village) isprovided asolution for drinking water taking into account
viability of the solution, responsible extraction and purification, local capability aswell asmode for
sugtaining thesolution.

SCIENTIFIC EVALUATION/STUDIES

i.  Department has supported few research projectsto assesswater quality inthewater harvesting
structures. Scientific studieshave al so been supported for optimum utilization of traditional
structuresfor rainwater harvesting and rejuvenation of tanksfor water conservation. The project
bes desmaking sustainabl e intervention following scientific practiceswould also scientifically
document impact of intervention and extent to which theintervention could augment thewater
need.

ii. StateCouncilsof Punjab, Maharashtra, Uttarakhand, Manipur, Tamil Nadu, Tripura, Arunachal
Pradesh, MadhyaPradesh, Assam, Haryana, Sikkim, AndhraPradesh, Goa, Kerala, Himachal
Pradesh & Orissahave achieved the successful completion of Phase-| activitiesand are inthe
processof initiating the Phase-11 activitiestowardseval uation of stand-alonewater purification
systemsfor schools.

iii. Indigenouslow cost Jal Tarawater filtersisbeing scientific evaluated in 5 schoolsand 5
community locationsin Uttarakhand to devel op arevenue based mode.

iv.  Evauationof comparativeperformanceof availablecommercid aswel ashousehold technologies
for removal of pathogens, turbidity etc. wasinitiated.

V. Assessment of performance of existing rainwater harvesting structures and ground water
rechargingintherura and urban areasand devel opment of methodol ogiesfor efficient sustainable
rainwater harvesting system

vi. Comprehensivestudy of presenceof Arsenicintheunderground Drinking Water in Punjabisin
progress
vii. Evauationof candlefiltersavailablein commercid market

R& D PROJECTS

i. A website http://neerjal.org has been hosted for trial and feedback. The website has been
developed with participation of locdl villagerstrained for testing. All theexisting reportsand
multimediacontent have been uploaded. Fivetypesof reportsviz. Water Quality, Drinking
Water Adequacy, Water Harvesting Pattern, Local Water Source Statistics and Impurity
Distribution Level Indicator could be generated from theinput data.

ii.  Prototypedeve opment Water Quaity Monitoring System havinginnovetive technica architecture
has been experimented in thelaboratory. A prototype Wireless Sensor Network based water
quality monitoring system based on the Dissolved Oxygen (DO), pH valueand TDS hasbeen
achievedinlabscae. Thesystem can continuoudy collect the datathrough sensorsdeployed
at water body and sendit to the central server through wirelesscommunicationinanintelligent
and energy saving mode. Thecentral server will monitor the datafor unusua eventsand raise
aertsintermsof SMSto the concerned user.
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iii. Development of bio-sorbetsfor water purification and assessment of solar stillswasinitiated.
Also, Electro coagulation based Continuous- Flow Systemsfor removal of Drinking Water
Contaminantshasbeeninitiated

iv.  Research projectsbased on membranes, adsorption, etc. for treatment of wastewater including
industrial wastewater wereadsoinitiated.

8. WINNING, AUGMENTATION AND RENOVATION (WAR) FOR WATER

Inpursuanceof directivesof Hon' ble Supreme Court to find out research based technologica solutions
to addressvariouswater challengesin the country, Technology Mission on * Winning, Augmentation
and Renovation (WAR) for Water’ hasthus been launched with focus on assessment and evaluation
of technologiesfor safedrinking water for decentralized applications, creation of databasesonvarious
typesof water purification technologies, etc. Thisinitiativefocuseson cost effective, sociadly viable
and sustai nabl e techno-management solutionsfor solving problemsof water scarcity through:

i.  Winningwater from sustainableresources
ii.  Augmentation of quality of water from available and accessible sources
ii.  Renovationfor recycle.

34 Statesand Union Territoriesresponded to therequest of DST inidentifying major water problems
and locationsrequiring necessary interventionsand listed 168 clusters (each having about 10,000
population) facing 20 typesof challengesfor establishing treatment facility to meet water needed for
human consumption, livestock, agriculture, and industry. 89 clustershave been shortlisted to put up
pilot scalefacilitiesinitially around 10,000 size of population and later upscaleit to cover about
100,000 level of population.

Enterprisesand Non-Governmenta Organisations (NGOs) wereinvited to offer solutionsto various
water challengesintheidentified clusters. Sofar water trestment and distribution facility hasbeen
initiated to address problemslikelow per capitaavail ability, excesstotal dissolved solids, contamination
dueto Fluorides, bacteria |oad, kaline earth metalssat and sdlinity, etc, in8 Clusters, having atotal
population of 120,000, to beready by October 2011. NGOsarealso involved in addressing water
management solutionsin about 20 clugters.

A seawater based farming system, allowing cultivation of halophytesand culture of fish, hasbeen
launched in east coast near Vedaranyam in Tamilnadu. This providesan opportunity to integrate
livelihood and mangrove bioshield thus strengthening theresilience of coastal communitiesto coastal
stormsand tsunamis. It a so provides sometangi bl e sol utionsto make coastal aquaculture sustainable
and helpsto find amore meaningful use of abandoned aguafarms.

DST'sinitiativeon Solar Energy is positioned upstream with thrust on enabling knowledge based
R& D activitiesfor entire gamut of solar technol ogiesincluding balance of systems.

Solar Energy utilization for applicationsboth for power aswell asother than power generationwitha
view to provide convergent technol ogy solutionsunder real -life conditionsare being explored and assessed.
Thisisexpected to be achieved through nurturing of R& D groups, formation of consortiaand setting up of
State-of-art facilities.
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PAN-I1T PROGRAMME ON R&D IN SOLAR ENERGY

PAN I T initiativeaimsat devel oping pre-competitive research capacity and improving current status
of technology in Solar Power generation and attempt cost reduction through technology paradigm
rather than scaling up. Mobilization effort intermsof anationd initiativehasbeen mounted by developing
knowledge network of 40 researchersfrom eliteinstitutionsto reduce costs through technology
innovation. The strength of the programmeisits strong academic - industry partnership. NTPC
Energy Technology Research Alliance (NETRA) hasbeenropedinastheindudtria partner. A synergy
between NTPC and the PAN-IIT group isawin-win combination, asthe core strength of 11 Tswhich
primarily lieintechnology innovation and professiona competenceof NTPC indesign, devel opment
and ddivery of MW scale power plant aretogether. Inthisendeavour of academy-industry partnership,
NTPCand PAN IIT partnersintend to focuson technology innovationsto drivethe costsof ddlivered
power from solar energy plantsfor supplementing the National Solar Energy Missionindrivingthe
costsdown through scaling. A 1 MW Solar Thermal Plant with innovative configuration complete
withvariousstorage optionswill beset upat NETRA, Greater Noidaasan outcomeof thisinitiative.
Asapart of theinitiative, Modular Solution for Idanding, pardleling and resynchronisation—1 MW
Autonomous Grid (featuring innovative protection systems, local sensing of grid and gridisolation
capability in caseof gridfailure) isalso proposed to be devel oped.

SOLAR-BIOMASSHYBRID POWER PLANT

DST in Public-Private Partnership mode has supported a 256 kW Solar Thermal Technology
Demondration Project at village Shive, Pune. Throughthisplant, DST inassociation with M/s. Thermax
Ltd, aimsto arrive at reliable estimates of theinvestmentsrequired for rural decentralized power
using solar energy, reducing the cost by use of solar-biomasshybrid option. Accordingly, Foundation
stone of Solar Thermal—BiomassHybrid Plant waslaid on 20 December 2009. The Solar Thermal
Power Generation Plant isdesigned for delivering 200kW of eectrical net output for 24X 7 hybridized
with Biomass system to be used during non-sunny hours. During the year indigenously devel oped
parabolic troughs have been devel oped and 100 have already been produced. Performancetesting
of improved solar tracking systemisin progress.

L Sl "

Fig. 4.47: Pilot Testing of Parabolic Troughsat ShiveVillage, Pune
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1) SOLAR-MED DESALINATION

DST has supported KG Design Services (KGDS), Coimbatore and National Institute of Ocean
Technology (NIOT) to devel op and demonstrate asolar thermal desalination plant which harnesses
solar energy, concentratesit and produces steamwhichinturnisused for desalination of seawater.
Solar desalination system consists of aLinear Fresnel Reflector (LFR), inwhich solar energy is
concentrated and the corresponding receiver producesthe steam which directly isfed into the Multi
Effect Distillation (MED) with Thermo Vapour Compressor (TV C) desalination system. The sea
water issprinkled onto the series of tubesinsidethe MED-TV C system where the steam produced
by the L FR runsthrough the series of tubes and convertsthe seawater into vaporswhichisthen
condensed, cooled and re-mineralized for consumption. The plant will produce desalinated water at
therate of 6000 liters/ hour. Land hasbeen identified in Kuthiraimozhi village near Narippaiyur,
Ramanathapuramwhereit will beinstalled after successful tria runat Coimbatore.

Fig. 4.48: Technology Demonstration setup at KG Design Servicesat Coimbator e (L eft) &
Generation of Steam using Solar Ener gy (Right)

IV) ENABLING R&D FOR SOLAR TECHNOLOGIES

*  DST condtituted an Expert Group to mount knowledge based researchinitiativefor Solar Energy
and to promote enabling R& D for the devel opment of Solar Technol ogies. The Group would
srivetostrengthen R& D capabilitiesof academic/R& D indtitutionswith theobjectiveof providing
enabling environment for development of Solar Technologies. Inorder to promoteR& D inthe
areaof Solar Energy, 33 R& D concept notes have been mobilized fromvariouslITs.

e Theconsortium of ingtitutions has been formed up to set up aSolar Energy Hub at Bengal
Engineering & Science University, Kolkatafor devel opment of next generation Solar Cell
Technologieslike Plasmonicsand nano-structured solar cells.

e “Nationd Status Document and Aspirational Document” outlining * Grand Challengeson Solar
Energy isexpected to beready during theyear.

*  DST hasalsoleveraged International Cooperation for furthering Solar Energy Research. A
Joint I nitiative hasbeen taken up in partnership with UK for collaborative R& D for technology
tradeand industrial partnership. Theinitiativeisbased on Intellectual Property Right (IPR)
sharing on reciprocity and parity principle. Initiativein partnership with EU on the other hand
amsat enabling I ndian science systemsto achieved globa benchmarks.

1861 ANNUAL REPORT 2010-2011



SECURITY TECHNOLOGY INITIATIVES

Indian Institute of Science, Bangal orewas entrusted with thejob of co-ordination of theR& D and
system devel opment activitiesunder the Security technology I nitiativeswith the setting up of aCentrefor
Strategic Initiatives. Thiscenter hasidentified five most important areas of homeland security namely
Technologiesfor Materia sdetection, Video Surveillanceand Video Analytics, Large-scaledatamining,
Information Security and Sensorsfor Homeland Security

During theyear abrain-storming workshop was organized to identify thethrust areas of researchin
theareas of security technologies. Two white paperswere published inareasof Sensorsfor Front End
detection and Video Analytics were brought out. Proposals have been invited and received for the
development of an embedded solutioninthisarea.

COGNITIVE SCIENCE RESEARCH INITIATIVE

Cognitive Science Research Initiative (CSI) aimsto provide support for R & D, infrastructure
devel opment and human resource devel opment. Sinceitsinceptionin 11th Five Year Plan, the Department
hasreceived good response from the scientific community workingin thisareaand hasbeenreceiving a
significant number of individua proposals. Since 2008, the Department hasreceived 245 proposalsand
sanctioned 42 projects. During 2010, the Department has sanctioned 26 individual projectsout of 68
proposalsreceived. Theseindividual projectscover variousfieldsof Cognitive Sciencelike psychology,
linguistics, neuroscience, socia engineering, education, bio-engineering, philosophy, artificia intelligence
etc. Not only this, 27 academic and research ingtitutions, from various parts of the country, are supported
through these projects. Thisyear, department hasreceived 135 proposals for financia support, whichare
under evauation.

Besdesindividua projects, the Department hasa so supported two major multidisciplinary and multi-
ingtitutiona projectson‘ Languageand Cognition’” and on* Cognitive Network’ under top-down approach.
Itisexpectedthat first project will beableto find out the rel ationshi p between language and cognition asa
human capacity with specid referenceto thelinguistic and cognitive diversity of India. On the other hand,
second project would be ableto answer someissuesrelated to integration of menta functionslikeemation,
thought and social cognition aswell asthe evolution of these functionsthrough involved inputsfrom
computationd theory and modeling, psychophysics, anima behaviour, cognitiveand cellular neuroscience.

Sincethisisarelatively new areaof research, presently thisfield hasdearth of young researchers.
Department took thisissue asachallenge and introduced a2 year * Post Doctora Fellowship (PDF)’ in
2009 with the objectivesto attract youngstersto pursueresearchin thisfield and to generate wdll trained
human resourcefor future. During 1st year, Department received 24 PDF applicationsfor consideration
and 4 PDF agpplicantsgot financial support. In 2010, 32 applicationsreceived are under consideration.

Inadditiontothis, Department also provided financia support to seminars, conferences, workshops
and schoolsorganized in Cognitive Science.

INNOVATION CLUSTERS

Theschemeamsto creategloba ly competitive research and technol ogy basefor cluster devel opment
at the community level and fostering technol ogy |eadership through cluster champions and knowledge-
based gtrategies. Theschemea so aimsto devel op cognitive science cluster for carrying out researchinthis
specidiseddomain.
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Ongoing activitiesand some of the achievementsduring theyear are described below:

Initiativesin Information & Communication Technology (ICT) cluster of Delhi-NCR haveledto
comprehensive mapping of morethan 4000 cluster stakehol dersincluding morethan 300 early stage
start-ups. A Network of ICT Entrepreneurs and enterprises (NITEE) has been formed by agroup of
early stageentrepreneurs to undertakeingtitutional level didoguewith privateand public stakehol ders,
organise networking/market devel opment eventsand capacity building initiatives. Mentoring support to
morethan 50 innovative entrepreneurs, support to morethan 100 entrepreneursfor participation in market
devel opment and networking eventswas provided. Conceptuali sation and initiating devel opment of cluster-
wide businessdevel opment and networking portal nitee.org areamong the outputsof theinitiative. BDS
and management experts have been involved into mentoring start-upsand to outlinelong duration training
program with handhol ding support to start up entrepreneursfor businesslinkages (under development).

Study reportsoninnovative SM Esfrom the pharmaceutical sector in Hyderabad cluster resultedin
case study of 14 SMEsand comprehensivereport on Hyderabad cluster with SWOT anaysisfor better
planning and executing devel opmental interventions. For medica devicecluster of Hyderabad, anandysis
of 19 dugter-based firmswasdonefor existenceof ‘innovation cluster’ dynamism. Devel opment of Prototype
Solvent Recovery system was supported and has been successfully demonstrated with dissemination of
technology inthe cluster. Thishaswiderdiability potentia . Development of aherbal formulation asfood
supplement for thetreatment of sub-lethal chronic systemati c arseni ¢ poisoningisgoing on. Other ongoing
activitiesinclude (@) mapping of effluent and waste recovery technologies (b) business plan competition
involving teamsregistered from acrosstop B-schoolsof Indiaasaplatform to facilitate studentsto
develop robust businessplan for 9technologies

Activitiesat Pharmaceutical Cluster Ahmedabad haveled to establishment of amolecular bank with
SaurashtraUniversity  with more than 5000 molecules collected from more than 10 Universities.
| dentification of 100 novel technol ogiesready for commercidisationison with morethan 60 technologies
identified so far. A technology road-show * Tech-transfer 2010’ involving presentations on identified
technol ogiesorganised with 3 queries ontechnologies, one non-disclosure agreement hasbeen finalised.
A mentor pool hasbeen set up with 18 mentorsidentified to support budding innovator(s) in Ahmedabad,
Vadodaraand Rgjkot. Competitionson most innovativeresearch thes's, innovative medical deviceshave
been planned at state and national level respectively.

Initial successful work undertaken to support up-gradation of Foundry technology in Samalkhaand
best practiceshad led to scaling up of thisinitiative at Faridabad, Kaithal and other adjoining locationsin
Haryanawith support drawn from GTZ,Germany. With atotal of 52 enterprises having adopted new
technology and better practicessavingsof 2000M T per annum of coal have aready been achieved and the
numbersarebeing scaled up rapidly to reach morethan 100 enterprises. Initiatives on Clean Development
Mechanism (CDM) through bundling CERs haveresultedina study by two consulting organisations.
Awareness on the subject has been created among 26 firmswhose cupol as have been upgraded under the
project and abetter understanding and clarity hasemerged on theissue of bundling of CDM in Foundry
SMEs. Two New Products Devel opment, 6 new BDS providersand 2 new technicd ingtitutional linkages
have beenintroduced to the clusters. Machining process has been improved for making the shaft, jigsand
fixturesintwo unitsand handhol ding support provided to the unitsin Samalkhain making new products,
new modelsof chaff cuttersthrough reverseengineeringareat initia stage.

New raw materials (malleable steel and cast iron) have been introduced in the melting process.
I nitiatives have motivated ownersto take up test trial sin new processes, productsand markets. On market
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development, discussionswithorganisedretail (like DCM-Haryali and Godrej-Aadhaar), development
of website www.samalkhaindustrialassociation.org etc have yielded positive results. New ways to
utilise solid wastein thefoundry are being worked uponinvolving technical institutionslike Devel opment
Alternatives, |1 T,-Delhi, BIMTECH and CGCRI.

Thefollowing two new projectswere approved during the year with Ministry of Mines:
i.  BauxiteTechnical DataBank Phase-111

[Jawaharlal Nehru Aluminium Research Development and Design Center (INARDDC), Nagpur]
ii.  Friction Stir Welding Techniquefor Aluminium-Stedl

[Jawaharlal Nehru Aluminium Research Development and Design Center (INARDDC), Nagpur]
STEEL TECHNOLOGY CENTERAT IIT, KHARAGPUR

Itisan ongoing project with Ministry of Sted. During theyear following technical achievementswere
mede:

) Pearlitic Sed

Fully pearlitic steels are applied in engineering structures in the form of strong cables. They
conventionally contain 0.8 wt% of carbon and therefore can have poor ductility. Theaim of the
present work isto develop fully pearlitic steel with better ductility. Hultgren extrapol ation hasbeen
applied to the calculated equilibrium aswell as para-equilibrium phase boundaries to study the
transformation behaviour at various supercoolings. A fully pearlitic microstructureisdevelopedina
sed with suitabledloying additions. An average pearlitic pacing of thissted is0.331m. Transformation
studies have been done for different austenitization temperatures and at various isothermal
transformation temperaturesin the pearlite transformation range. Dilatation curves obtained from
dilatometric datawere used to determinethetransformation temperaturesfor the given therma cycles.
Formation of degenerated pearlite was observed in certain casesand the detail sare being examined.
Asexpected, adecreaseininterlamel lar spacing was observed with increasein undercooling together
withanincreasein hardness.

Inaddition, work isbeing carried out to study the effect of heat evolution during pearlitetransformation
on thetransformation behaviour and itseffect on thefinal microstructure. Further work hasbeen
planned to study the effect of thermal cycle on microstructure and final mechanical propertiesof the
materid.

i) Ultrafast coolingfor hot stedl plate

High cooling rateisone of the main requirementsfor the production of low weight and hightensile
strength stedl. Therequirement of high cooling rateisthe mainthrust for theinvention of ultrafast
cooling technique. In the current research work, different cooling processesfor getting ultrafast
cooling rate of ahot static plain carbon steel plate at two different surface temperatures have been
studied. Depending upon theinitia surfacetemperature and thefinal microstructuresof dual phase
stedl, thefirst type of ultrafast coolingislate ultrafast cooling and second typeisearly ultrafast
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cooling. Late ultrafast cooling isstudied by water spray and air assisted spray cooling process, and
theearly ultrafast cooling isstudied by air assisted spray only. For both type of ultrafast cooling, the
effect of air pressure and impingement density on rate of cooling hasalso been studied. The heat
transfer analysison the above cooling processes showsthat air assisted spray hasan excellent control
ontherate of cooling. Furthermore, the heat transfer analysis also showsthat for early ultrafast
cooling air atomised spray operatesin transition boiling regimewhereasfor late ultrafast cooling it
operatesin nucleate boiling regime. In addition to above, the effects of platethicknessand nozzle

height onrate of cooling arebeing studied. A mathematical model hasbeen devel oped to get surface
heat flux and surface temperature during cooling.
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CHAPTER

S&T AND SOCIO-ECONOMIC DEVELOPMENT

The Department hasmany typesof programmesre ating Scienceand Technology for socio-economic
development toinclude S& T Entrepreneurship Devel opment, Sciencefor Equity, Empowerment &
Development, Natural Resources DataM anagement Systemn, Science & Technology Communication
and Gender initiatives. Towardssocietd interventionsof scienceand technol ogy, department supports
science based voluntary organizationsand ingtitutionsfor technol ogy adaptation for improving the
qudity of lifeat thegrassroots|evel aswell aspromoting innovation and entrepreneurship. Activities
and programmes of the department haveled to skill upgradation and improved livelihoods of weaker
sectionsof the society especialy scheduled casteand tribal population including women and €l derly
population. Creation of knowledge based and technol ogy driven entrepreneurship amongst the S& T
persons and establishment of S& T Entrepreneurship Parks and Technology Business|ncubators
have been aflagship programmes of the department. Popularization of science and technology and
incul cating scientific temper in society hasbeen done with anew concept and ideaof running atrain
named ‘ Science Express which runthrough thelength and the breadth of thecountry. Thetraininthe
third consecutiveyear hasattracted morethan 51 lakhsvisitorsespecidly school children. Thegender
initiativesof the department focus on aspectsof providing technology for rural women for enhanced
livelihood opportunity aswell as providing opportunitiesto women scientiststo continuein science
throughwell designed fell owship schemes. The department has pioneered gender budgetingin scientific
departmentsand haswel | organized and defined targetsunder women component plan. Thedepartment
isalso promoting R& D inemerging areas of Geo |nformation Science and Technol ogy to develop
methods and techniquesfor operationalising the concept of local level planning (sector-specific -
hydrology, health geo-web servicesetc.) in support of the 73 and 74" Constitutional Amendment
Actsrelating to the Panchayati Rgj Institutionsand Urban Local Bodies.

Theinitiaivesunder Sciencefor Equity, Empowerment & Development play acriticd rolein supporting
field action projects aimed at providing technology solutionsto issuesin rural and urban areafor the
disadvantaged sectionsof the society. Theseinitiatives provide an opportunity to motivated scientistssand
technol ogi st to take-up time bound and action oriented developmental projectswith inputsof Science &
Technology. The projects/programmesareimplemented through S& T ingtitutions, universitiesand S& T
based voluntary organizationsunder various schemes. Highlightsof variousschemesaregiven below:

1. Technology Development/Adaptation Related Schemes:

1.I. LongTerm Core Support: Under thisunique scheme of SEED Division, long term core support
has been extended to seventeen science based voluntary organi zationsworking in different parts of
therura India to address|ocation specific problemsthrough need based S& T solutions. The core
support isbeing utilized by each field group to nurture and sustain scientific manpower to take up
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challengesto work onissues/problemsrelated to rurd livelihood security covering both farm aswell
as non farm sector. These core supported groups (CSGs) have major focus on technology
innovations, incubation and ddivery inrespectivegeographica coverageareatotrain and empower
local community inlocation specific and need based technol ogies and packages|ike bio-fertilizer
production and application; application of improved and sustai nable agriculture practiceswith post
harvest processing for value addition; renewable energy/I T technol ogies etc. and linking them for
micro-enterprisecreationinvolving rura youths. With systemsapproachinvolving PRA, each group
isalso engaged to strengthenlocal skillsand knowledgeto revivetraditional occupationslike pottery,
black smithy and other rural engineering sectorsto improve the working and efficiency of local
production system with reduced drudgery by exploring proper linkagesand support fromS& T
I ndtitutions/Labs. To makewider outreach of thisnetwork toinnovate and disseminatel ocation specific
rura technologiesin different partsof the country, effortsared so being made by CSGsfor horizonta
transfer of suchfied based technol ogy packages through state govt. and other linefunction departments.

The Centrefor Technology & Development, Delhi having field operations in Uttarakhand has
developed multi-fibremachinefor mechanical extraction of natural plant-based fibreslike
Bhimal (Grewia optiva), Bhang or Hemp (Cannabis sativa) Himalayan Nettle (Urtica dioica)
besides Sisal (Agaves spp.) so asto replace the traditional retting method and minimize use of
increasingly scarcewater resources, optimize processesfor improving fibre qudity, devel op suitable
composites, evolvedesignsand production techniquesfor diverselow-volumehigh-margin‘ beautility’
products, and evolve and demonstrate viablerural enterprise and businessmodel. Vigyan Asharm,
another core supported group based in Pune has been able to develop simple and low cost Solar
power ed domestic eggincubator suitablefor small entrepreneurs, SHG's, farmersetc. Prototype
isready with 85 % successrate and provisiona patent hasbeenfiled.

1.11. Technology I nterventionsfor addressing Societal Needs(TIASN): Todevelop andfacilitate
Innovativeresearch and application of S& T based sol utionstoidentified problemsand societal needs
indifferent partsof the country, some specific programmes/schemes covered havetargeted objectives
asfollows:

a. Technology Interventionsfor Elderly (TIE):

*  Topromoteresearch, development and adaptation of technology for improving quality of life
for benefit of Elderly population bothinrural and urban areas of the country.

Under TIE programme* Think Elderly”, aworkshop-cum exhibition for Older Personswas
organized “ On theoccasion of I nter national Day of Older Per sons’on 1% October, 2010
by DST in collaboration with HelpAge Indiain Delhi. The Minister of Statefor Science &
Technology (IC) Sh. Prirthvirgj Chavan inaugurated the event. Thetechnol ogiesat display
devel oped under thisprogrammeincluded non-invasive diagnostic techniquefor diabetes, the
pilot project of mobile multipurpose e dercare unit, ass stive devices (gait assessment systemfor
fall prediction, hip protective device, kitchen unit for el derly women, modular bathing stoal,
singletouch diaer, multi facility bed, staircase climbing walker, modular whedl chair with low-
cost sensor systemand cyclefor elderly etc), web portal capturing technologiesfor eldersand
related matters, guidebook on nutritiousrecipesfor healthy eatinginold age, etc. Thisisfirst
timein the country that young students and faculty from 11'Ts, AIIMSand SPA have been
involvedinsuchaninitigive.
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Fig.5.1: Then Minister of Sate (Independent Char ge) for Science& Technology and Earth Sciences, Shri Prithvir agj
Chavan inaugurated the workshop cum exhibition, at the International Day of Older Persons
(Related tothe Technology I nter ventionsfor Elderly TIE initiativesof DST), in New Delhi on October 01, 2010.

*  Support hasbeen provided to Help AgeIndiafor aproject for pilot testing of aMobile Elderly
Unit (MEU) to meet e derly health needsthrough promotion of hedlth careand wellnessactivities
by screening and providing medical facilitiesat their door step. MEU hasprovided preventive,
promotiveand curative health carethrough acombination of different systemsof treatment and
motivating peoplepracticing ahedthy lifestyle. It hasa so provided amulti-purpose serviceto
rehabilitatethe peoplein Leh & Ladakh region during recent cloud burst in August, 2010.

b. S&T Interventionslnvolving Jawahar Navodaya Vidyalayas (JNVs):

e Under thisprogramme, students of Jawahar Navodaya Vidyalayas (INV s) were exposed to
thered lifeproblemsprevailinginthevillageadjoining their school using S& T based solutions.
At each project | ocation, ateam of studentsand teachersparticipated d ongwiththeloca villagers
- using local resources, traditional knowledge (TK) and appropriatetechnol ogy interventions.
Theprogrammeisexpected toimbibethe concept of “loca solutionwith loca resourcesthrough
ajudiciouscombination of TK and S& T”, which will havealong lasting impact in theyoung
minds

-'-.--.' e -"L-: 3 = il . 1 | P e o S {.'I-:"L' - .L. - o
Fig.5.2: Local solution with local resour cesthrough ajudiciouscombination of TK and S& T : School kidsinvolved
inland and check dam preparation

c. Schemefor Young Scientistsand Technologists(SY ST):

The SY ST schemeisaimed at providing support to young scientiststo pursuetheir bright ideasin
undertaking socially relevant action research projects. Young scientists can either attempt field
implementation of anideawhichisaready known or devel op techniquesfor solving problemswhich
do not have any solutions at present. Under this scheme, main thrust is to encourage academic
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ingtitutions, nationa labsand other S& T institutions (including voluntary organi zations) to develop
societd projectsinvolving young scientists.

During the year, one sensitization workshop was conducted to create awareness about the scheme
including the other schemes of the Division. Salient achievements under some projects supported
under thisschemeare -

*  Under aproject on cost effective mass culture technique of Rotifer Brachionus plicatilis,
technology for ultra-high density rotifer production has been devel oped including the hatchery
protocolsto validate HUFA content of enriched rotifersaswell astechniquesto storerotifer
€ggs, to provide potential accessto off-the-shelf product.

e A study on Eco-Friendly Management Practices of White Grub in Uttarkashi District of
Uttarakhand by Krishi Vigyan Kendra,Vivekananda ParvatiyaKrishi Anusandhan Sansthan
proved to have very positiveimpact on sporeforming bacteriausing talc based formulationi.e.
WGPSB-2 aswell asthrough introduction of VL kurmulatrap-1 for mechanical control of
whitegrubs.

*  Under aproject “ Economicimpact assessment of Fasciolosisand Matitisin Uttarakhand”
by GB. Pant Universty of Agricultureand Technol ogy, Pantnagar, survey on prevalencerate of
Fasciolosis and Mastitis has been assessed in 7 districts of Uttarakhand which resulted in
identification and documentation of factorssignificantly influencing incidence of Fasciolosisin
animasby fitting abinary choice (Logit) modd followed by strategic trestment programmefor
Fasciolosis.

*  Under aproject on Technology Devel opment for Mass Multiplication using Tissue Culture
and Sex Determination using Molecular Markersin Papaya (Carica papaya L) an efficient
tissueculture protocol for massmultiplication of geneticaly superior planting materid of assured
sex through plant tissue culture hasbeen devel oped.

Fig.5.3: Micro propagation of genetically superior Papaya

e Under another project on production and application of vermi-wash asasource of incomefor
womenin Sagar |dand, Sunderbansa model production unit has been established involving
SHGs.
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*  Under another project, optimization of thetapping of Nypapa mwasachieved.

e Co-ordinated ProgrammeNon-Edible Oils(AICRP-NEO) : A generictechnology package
with afocuson devel opment of businessplan for utilization of non-edible oil seedshashbeen
optimized, and beingimplemented at ten locationsunder diversefield conditionsinvolving VOs.

1\
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Fig.5.4:Ghaniin Fig.5.5: Trial Fig.5.6: Extraction of Qil
Operation Demonstration at

Distillation unit in progress
Other Individual Projects.

* Aprojectentitled, “Artificial Glacier Technology” inLeh coveringtwo blocksof Len & Kharu[i.e
Villagesof Saboo (LehBlock), Nang, Sakti (KharuBlock)] , isinoperation withanamto conserve,
manage and make sustai nable use of water and land resourcesfor livelihood by creating adequate
irrigation potential to convert land holdingsinto source of adequateincomefor therural mountain
community.
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Fig.5.7: Diversion canal for artificial glacier & community mobilization at Saboo village, L eh to tap water for
addressinglocal irrigation needs

e Under a project “Livelihood Improvement of Marginal Farmers through Pilot Demonstration
on Cultivation and Post Harvested Processing of Tulsi in Hardwar District (Uttatrakhand)”
being implemented by Society for Environment Conservation and Rural Devel opment, Kankhal,
Hardwar, different varietiesof Tulsi viz; Ocimum sanctum, O. canumand O.kilmandscharicum
were planted involving local people. Practices of intercropping with orchard cropsand rotational
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cropping weretried. Farmers have been trained on val ue addition aspectslike making necklace,
basi| oil and herbal tea.

* Inanother project being implemented by Dr.Y.S. Parmar University of Horticulture and Forestry,
Solan (HP), effortsare being madefor standardization of Drying Technology of Wild Pomegranate
for the Sustainable Livelihood of Weaker Sections of the Society in Mid Hill Region of Himachal
Pradesh”.

*  Asanew imitative, creation of anew programme called “ Application of Geo-Sciencesand other
Relevant Areasfor Weaker Sections of Society (AGSWSS)” isunder active consideration.

2. Beneficiary Oriented Schemes:

2.1. Tribal Sub-Plan (T SP): The Scheme*“ Triba Sub Plan” of the Department of Science& Technology
amsat improving living conditionsof Schedul ed tribesbased on sustai nabl e science and technol ogy
activities. Fifteen new projectswere sanctioned during theyear. Inamgjority of projects, theemphasis
hasbeen on creating sustainablelivelihood basethrough useof locally availableresourcesand materids.
Sdient featuresof someof the projects supported for socio-economic upliftment of tribal communities
are-

* Action Research on Demonstration of Broom Grass (Thysanolaena maxima) to
enhance Livelihood Opportunitiesin the Tribal Areas of Visakhapatnam District —
Project aims to promote demonstration cum seed production site with germplasm of
Thysanolaena maxima species (Broom grass) and monitor all growth parameters for
standardization of propagation methods. A ccordingly, domesti cation/cultivation was promoted
indegraded forest landg/hill dops. 57 trained farmershave adopted/domesti cated grasscultivation
from 12 villages covering Paderu, Hukumpet and Pedabaya u mandals. Sofar 202 tribalshave
beentrained in project areaon cultivation, broomweaving methodsand to add valuein marking
of quaity brooms. It can be promoted ascommercia cropfor tribal communitiesresidinginand
around theforests (Eastern Ghats, Western Ghats and the Himalayan Region) particularly in
mountainregions.

Fig. 5.8: Broom grasscultivation in degraded for est landsand har vesting inflor escenceto makequality brooms

e Traditional Indian plant based remedy for Prevention of Malaria: ACommunity based
Approach —Thisongoing project aimsto evaluate traditional plant based local remedy of
malariaintriba villagesin sdected malariaendemic villages of Orissaand Chhattisgarh through
community based gpproach. The Project hasresulted in documentation of 16 maariamanagement
practicesfrom traditional healersin selected malariaendemic areas. Further, effortsarebeing
madetowards standardi zation of selected traditional malariapreventiveremedy by FRLHT,
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Bangd oreusing phys co-chemicd and phyto-chemicd assayson sdlected plantsasper Ayurvedic
Pharmacopoeiaof India. After the standardization, in vitro study will be conducted to assess
the safety of theremedy.

Income Generation for Rural Women through Production of High Value Paper and
Paper Productsfrom Banana Stem Fibres—Under thisproject, threetypesof activitiesare
being undertakeni.e. extraction of fibrefrom bananastem waste, production of high quality
paper from bananafibre and making value added fibre craft products of different utility. The
project isbeing implemented in Yeotmal and Wardhadi stricts of Maharashtrainvolving six
SHGsleading towardsaternativelivelihood opportunities.

Fig.5.9: Tribal women group engaged in extr action of bananafibre

Making Natural Dyeing Pollution free Processby replacing M etal M or dant by Enzyme
based M or dant —Under thisinnovative project being implemented by Magan Sangrahalaya
Samiti, Wardhain technical collaborationwith 11T, Kanpur, effortsare being madeto develop
enzyme based mordant in place of metal mordant for dyeing cotton and silk fabric onindustrial
scaleto makenatural dying an eco-friendly and environmentally safeenterprise.

Upgradation of I ndigenousWeaving Skills, Design, Fabrication and | mpr ovement of
Traditional Tools, Implementsused by Tribal Women for Preservation of Traditional
Tribal Handicraftsof Arunachal Pradesh: Thisproject hasled to documentation of traditional
toolsandimplementsused by theNishyis, Apatanis, Gal osand Taginstribesintraditiond weaving
and handloom sector. M gjor focus has been given on capacity building for local unemployed
youthsparticularly the girlsand trainsthem onimproved weaving techniquesand textil e crafts
and craftsmanship for salf-employment, empowerment and income generation.

I ntegrated Duck, Fish Farmingalongwith Horticultural Cropsthrough I ntervention of
Appropriate Technologiesfor Socio-Economic Development of Apatani Tribal People
of Ziro, Lower Subansiri Digtrict, Arunachal Pradesh: Proposedintervention for integrated
farming system has benefited the marginaized section among therurd triba peopleof Ziroarea
asan alternative source of incometo peoplewho were earlier depending upon the primitive
typeof cultivation, i.e Jumming. Onehundred sixty (160) Kiwi plant cuttingsand around five
hundred (500) plant cuttingsof different varietiesof Appleshavebeen planted by trained farmers
intheir orchards. Seasond cropslikecapsicum, chilli, gourd, brinja etc. area so being cultivated
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[ Tedhndlogied Inlenentions for Canservalion |
axd Suskindbe Liveihoods in Rxrinership |
with Tribd Communifies aound Rdeded
Arecss A DET-WWF Inificiives

RATHOMALE: This multi-Hocational nebsork programme, “People and
Protected Aress (PAs) Conservalion and Sustainable livelhoods in
partnership with kocal communities” is a joint inibative of the SEED,
DET and WWF-India to coordinate and auppoart the effars of local
and grassmots VOs promoting  innovalive  mechanisms through
appropriate  techmological nputs that enhance susiainabla local
lwatinoods for kecal and indigenous communsties g around Fas
across the counlry, Foous & 1o suppor and build capacily of YOS
implamenting these initialives for enhancing bnks  batwaen
conservation and swestamabés (vebhoods for tribal communities
around Pas,

OVERVIEW:

® 13 Protected Areas from differenl sco-syslems along with 13
pariners have baan idantified bo work wder this project,

& A jotal of 50 villages have been covarad under this project with
a poputation of around 25000,

®  More than 2000 tribal households have been involved directly — |
in the project Cwarall. the project has engaged with over GG
existing wilage level msttubons and created around 40 new i |
groups/institutions. "

MAJOR 5 & T BASED ACTIVITIES UNDERTAKEN AND HUMBER OF BENEFICIARIES:
MFP Walue Additon, Herbal Products, Mursery Raising and Medicinal Plant Cullleation = S00

® Floricutiure, Agro-forestry, Composting, Vegetable and Mushroom Cultivaton |, Agriculture and Forest Homea
Garden = 1000

® Animal Husbandry and Fodder = 175

® Millet, Pulsa, Ceresl and Gilseed Processing = 112

o Sale Orinking Waler = 80 (does nol inclucde lourists and abher indirec users)

*Weaving and Craft = 180

® |mproved Chulhas, Bloges. Dhaba digester, Blo-globule, Charcoal making = 140

# S o wesd cullivation and improved ishing = 135

Fig. 8.10: Use of natural fibres by | Fig 511 Value addition with Fig. :..'II: Women engaged in making Bio-
Tharus fribes  liwing around | guality contred 1o make Jam from | globules from wasie Momass for self wse and
Suhalwa Widlife Sanctuary in Litar | plabua (Wadlucs fadica) fMoners | 5ala0  Eco-friendly tachnolagy with redusad
Pradesh e make Woolen Dwrries | o provide livelihood sustenance | dependency on forest for feel wood argund
[Mats) as an alternadive snberprise. ln[ thin !nhﬂ mn Orissa. Senchal Sanctuary, Darje-nlln-E. WE.
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amultaneoudy. Initid resultsshow thet theintegrated farming technol ogy hashel pedinconsarvation
of soil particularly by devel oping the abandoned jhum fieldsin the hill dopesthrough cultivation
and planting of horticultural cropsand also by making useof available pondsfor fishfarming.

2.11. Scheduled Caste Sub-Plan for the Development of Scheduled Caste Population (SCSP):
Under thisscheme, specific projectshave been supported with the gppli cation of scienceand technology
for the empowerment of Scheduled Caste popul ation. Promotion and devel opment of innovative
technology aswell asimprovement in existing technology for the benefit of the poor, underdevel oped,
landless labour of scheduled caste popul ation are the main objectives of the scheme. Numerous
priority areas, with SC community asspecifictarget groups, have beenidentified for proper scientific/
technica interventionsin the existing methodol ogiesfor empowerment and sustainablelivelihood. A
number of coordinated programmes have been launched to have a foothold on science and
technological interventionsin variousaspectsre ating to agriculture, horticulture, sericulture, floriculture,
aquaculture, skill development, capacity building and occupational hazardsetc. Thefollowing are
some of the projects undertaken during theyear:

»  Deveopment & Application of Appropriate Technology for Economic Empower ment of Rural
Scheduled Caste Women through M ushroom Cultivation — Thisproject isbeing implemented
at Dasarathpur in Jgjpur digtrict of Orissa. Under thisproject, 240 SC-women of thevillageswere
trained in Mushroom Cultivation through field level technical trainingswith appropriateinputs of
Science & Technology in consultation with Nationa Ingtitute of Mushroom & Biological Science,
Bhubaneswar ; Krishi Vigyan Kendra, Badachana ; Pandit NilakanthaYuvaParishadaand Maa
Tarini GramyaJaaO ParimalaMission. 8 Self Help Groups have been formed. Spawn production
unitshave al so been set up.

PROJECT IN ACTION T s

Fig. 5.13

» Fattening of Lobster Juveniles for Technology Demonstration at the Selected Coastal
Villagesin Gulf of Mannar —Thelargescaleavailability of Panulirusof commercially important
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spiny lobsters has been reported from the west coast and Gulf of Mannar region onthe east coast of
India. During a survey conducted, it is found that there isalot of scope for job generation for
Scheduled Castewomen inthefield of coastal aquaculture. Henceit was proposed to carry out a
project by procuring the necessary seedsthrough wild collection from thetrawl catchesor from set
gill netsfrom the near shorewatersof the coastal villages of Bembar, Beppa oadai, Tharuvaikulam,
Vellgpatty and PattinaMaruthur. Theobjectiveof thisprojectistofind out (i) theimpact of stocking
dengty of thegrowth and moulting of lobsters Panulirushomar us; (i) theimpact of eyestock ablation
on the growth and moulting frequency in Lobster Panulirus; and (iii) to formulatethe pellet diet to
replace eco- destructive natural diet and to find out the optimum dietary protein level requirements
for themaximum growth of thelobsters. Under thisproject, aCentra unit at Thoothukudi and three
periphera unitsof Lobster fattening was constructed for technol ogy demonstration at Ayyanarpuram
and Va arpatty village, Tamil Nadu. Theunitswere provided with hightechfacilitieslikeall time
aeration and biofilter system so that bioenergetics studieson theimpact of stocking density, dietary
variationswith natural feed and artificia feed could be carried out effectively inlaboratory conditions.
Intensivetraining programmeon | obster fattening for 60 beneficiarieswas conducted at Ayyanarpuram
and Vaarpatty village.

*  Coordinated Programmeon Resour ce M anagement and Development for the Empower ment
of Scheduled Castes—Thisprogramme has been initiated aiming to develop SC Community by
mohbilizing them, utilizing theloca resources, and transferring appropriatetechnol ogies. Theprogramme
has been initiated through an orientation workshop to hundreds of VV Osfrom the twel ve states of
country in 2007, 2008 and 2009. Thishasled tothe study onthe current status of developmentin
60-65 selected villages where SC communities are predominantly residing. Projects under this
programmearelocated in AndhraPradesh, Gujarat, Himachal Pradesh, Jammu & Kashmir, Keraa,
Madhya Pradesh, Maharashtra, Rgjasthan, Tamil Nadu and Uttarakhand where the selected SC
communitiesaremostly engaged in unskilled seasonad |abour. Thetarget areaincludescostd villages,
hilly areas, and plain/drought areas. Participation of the community in planning and implementing the
programs has been ensured from pre project activities onwards to ensure their ownership of the
programme.

The programme component mainly includesaddressing of socid issues, adoption of technologiesin
thefield of water, sanitation, livelihood devel opment, and micro enterprise devel opment by utilizinglocal
resources. Theunigue outcomesof the programmeare:

1. Mobilized the community towardsacommon goa and established peopl€ singtitutions/devel oped
leadersfor the program.

2. Neworkedwithlocd training centersand production/
serviceunitsfor market based skill development and
placement of local youth and semi skilled/unskilled
workers.

3. Loca skill based livelihood programsfor womenhas
been introduced in target villages which includes |
nutrition garden, poultry, goatry, rabbit rearing, azolla
and mushroom cultivation, composting & sogp making
€tc
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4. Introduced technologiesinthefield of rain water harvesting, ground water recharging, open well
recharging, soak pit technology, solar water purification, sanitation technol ogiesincluding two pit and
compost toilets, and kitchen waste based bio gas.

5. Initiatedlocd resourcebased livelihood activities/micro enterprisesby forming beneficiary(functiona)
groupsViz. cattlefeed devel opment unit, herbal production unit, plant nursery units, bananafiber
extraction & itsproduct devel opment unit, flour production unit, fruit & vegetable based production
unit, and Emurearing units.

Theseinitiatives have motivated thelocal community and created ownership among them through
towardssdf helpactivities. Thecommunity at eachlocation hasa so been motivated to sharetheknowledge
and materialsfreely to other deprived villagesas* Shridan’, asacommunity initiative.

Dm Fappers dergseg tha m eus ol mosrsn e
i T e BT E S R TR

Tald b siien o DN Begani

)

Xy fa e P LR SPlacadheel
G b T dam o [ 6 Bl
il d dre e 2 parar) 68 dharrasvers & 0 garrand

Fig. 5.15

Based on the progress of thefirst three phases of projects, DST isinitiating the programmeinthe
Statesof Bihar, Orissaand West Bengal for which brain storming cum project formulation workshopsare
being organized.

For functiona capacity development of scheduled castes, 2nd phase project on science & technology
participatory development and peace action - asaninnovativeincome generation programmes have been
implemented in four statesof the North East. Theideaisto exposetheyounger generationto possibilities
of technol ogy based production unitsusing loca resources. Inthese projects, only thosetechnologieshave
been taken up which have ready acceptability and al so market. Thefollowing activitiesweretaken up:

Manipur - Spinning and weaving of cotton, silk and woolentextiles, KaunaGrassmat manufacturing
and devel opment and dissemination of devel oped technology of Lion Loomsand shuttleframelooms.
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Tripura- Lionloomsfor weaving and dsoimproved framelooms, Bamboo related and BeeK egping
based income generation.

Arunachal Pradesh - Lion Looms, Improved framelooms, spinning of cottonand Silk Yarn.
Assam —Improved technol ogies devel oped for Eri and MugaSilk Yarn.

3.  Monitoring Mechanism and Sensitization about the SEED Programme: For effective
implementation of individua aswell asnetwork programme/projects, participatory group-monitoring
workshopswere organized fromtimeto time. During thisparticipatory and interactivereview, it was
ensured that each project should meet overall objectivesand deliverablesto ultimately benefit and
empower local community and should contribute towards strengthening of rural economy. During
theseworkshops, sengitization meetswerea so organized withloca V Os, expertsand ingtitutionsto
discussinnovativetechnol ogy intervention ideas and formulation of proposal (s) for support under
SEED programmeof DST.

National Scienceand Technology Entrepreneurship Development Board (NSTEDB) aimsto foster
technol ogy based and knowledge driven entrepreneurship among S& T personsthrough itsprogrammes
and activities. Achievementsin brief are described below:-

Technology Businessincubators(TBIs): Coupling Knowledgeto Wealth Creation

Business | ncubation hasbeen globally recogni zed as animportant tool for economic development,
job and wealth creation. Technology BusinessIncubator (TBI) isaflagship programmeof NSTEDB and
focuses on tapping and incubating the potential ideas and innovationsthrough awell defined venture/
enterprisecreetion processand by effectively utilizing therequisteexpertise, facilitiesand other infrastructure
availablewithin the host ingtitution and the adjoining region.

Therateof incubator formation which wasatricklein the 80s and 90s has gained momentuminthe
current decade. During last three years new I ncubators have been set up and now the number hasgrown
to over 55. Various efforts are underway to build an appropriate ecosystem to nurture and grow techno-
entrepreneurshipinthecountry for tapping theexisting and futuristic market opportunitiesin varioussectors.

Seed Support System for Incubatorsand Incubatees:
During F.Y. 2010-2011, the seed support hasbeen given to thefollowing TBIS/'STEPSs:

Indian Ingtitute of Management, Bengauru; Vel loreIngtitute of Technology (VIT-TBI), Velloreand TREC-
STEP, Trichy

Establishment of new TBIsin theF.Y. 2010-11:
Following new TBIswereaccorded approval for establishment inthe F.Y. 2010-2011:

» |AN Mentoring and I ncubation Servicesfocusingon IT, ITES, Internet/\WWeb, Telecom, Mobile
VAS, Education Technol ogies, Healthcare Technol ogies, Retail Technologies, Cloud Computing,
Cleantechnology to I ndian Angel Networ k(I AN), New Delhi.

» Vd Tech—Technology I ncubator intheareaof E-waste, Bio and non-degradabl e waste management
at Vel Tech Dr. RR & Dr. S. R. Technical University, Chennai.
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» Management Development Institute (MDI), Gurgaon in the area of Information and
Communication Technology.

» Sri Ramachandran University (SRU), Chennai in the area of Healthcare, Diagnostics and
Pharmaceuticas.

»  Tamil Nadu Agriculture University (TNAU), Coimbator e focussing on seed business, food
process ng, farm mechanisation, and bio-energy.

Following new modelsand variantsof TBIs, which aimsto strengthen theresearch commercidization
chainby integrating research, innovation, Intellectua property management, commercialization, new venture
and entrepreneurship devel opment were a so accorded approval for establishment in FY. 2010-11.

1. TBI: Nanotechnology Research Innovation and I ncubation Centre (NRIIC) at PSG-STEP,
PSG College of Technology Coimbatore

TheNRIIC aimsto strengthen I ndian capabilitiesand promote appli cations of nanotechnology inthe
areaof Plastic Printed Electronics, Hybrid Renewable Energy Systems, Health Care Devices & Smart
Textileswith knowledge partnership from University of Arkansas. Uniquefacilitiesand the sate-of -the-art
equipments would be set up and available for student and entrepreneur’straining, research, product
devel opment, commercialization and new venture promotion rel ated work.

2. TBIl inAerospaceEngineering- ‘National Centrefor Aer ospacel nnovation and Research’,
[T Mumbai:

Inoneof itsfirst kind of initiativeinthe country and aunique step in strengthening the capabilities of
I ndian manufacturing and dlied sector industriesin Aerospace engineering, aTBl inAerospace Engineering
- ‘National Centrefor Aerospace Innovation and Research (NCAIR)’ isbeing hosted at 1T Mumbai in
partnership with The Boeing Company, U.S.A. To finalize the infrastructural/specialized equi pment
requirement, threeindustry meets have been organized in Banga ore, Pune and Mumbai with participation
of 175Aerospace Manufacturing Industries operating in the country.

NCAIR would offer various servicesto itsmembers, theseinclude: Technical know-how by R& D
projectsand technol ogy transfers, Aerospace manufacturing and testing facilities, Technical adviceand
speciaizedtraining, Business& mentoring servicesetc. Thiscollaboration between DST, Boeingand 11 T
Mumbai isexpected to giveashapeto thevision of NCAIR to create aworld classAerospace Ecosystem
inIndia

3. TBI at Technovatelndialnnovations, Bengalur u:

Avirtua TBI incollaboration with Imperial Innovations, Indiaisbeing hostedin* Technovate India
Innovations', Bengauru. The TBI would not set-up another physica incubator, but will focuson providing
complimenting servicesliketechnol ogy sourcing, independent vaidation, prototypefunding and seedinvesting
totheinnovators& entrepreneurs. The TBI will focusto proactively source, best of the breed technologies
frominternational standard research ingtitutionswhich arerelevant to addressimmediate national needs.
Thethrust areaof the TBI ison Clean & Health caretechnol ogiesand other potential market/applications
that leveragesfrom unique I ndian demographics.

ANNUAL REPORT 2010-2011 153



I nter national Event

Wor kshop on Fundamentalsof Technology Transfer- A course by PraxisUnico, UK: Tobring
together best scientistsand engineersto focuson how industry can usenew scientific discoveriestotransform
their businesses, aworkshop on * Fundamental sof Technology Transfer’ in association with British High
Commission and PraxisUnico, UK was organized during November 28 - December 1, 2010. Thethree
day technology transfer courseto exposed the Indian Scientific Community to UK’ sbest practicesin

innovation management and knowledgetransfer. The course benefited 50 del egatesfrom different sectors
inthecountry.

ThePower of | deasProgramme-ANSTEDB -Economic Timesand |1M Ahmedabad partner ship:
NSTEDB partnered with The Economic Timesand |IM, Ahmedabad to implement * The Power of Ideas
programme. Theoverall objectiveof the* The Power of Ideas’ isto build themuch-needed entrepreneuria

ecosysteminthecountry. Itisaimed to facilitatethe conversion of ideasinto enterprisesand scaling up of
exiging ones.

THLE
1w

Fig. 5.16: Shri Narayan Murthy conferred the Power of | deasAwar dstothelnnovator sat
the Convocation Ceremony on 30" Oct 2010in New Delhi

There was a tremendous response from the innovators across the country as more than 16000
innovatorspparticipated inthe contest. The programme concluded successfully at the* Convocation Ceremony”
organized on 30th October, 2010in New Delhi. Mr. Narayan Murthy (Chief Mentor, Infosys), Prof Samir
Barua(Director, IMA) and Mr. Samir Magar (Founder, M agarpatta Township) werethe chief guestsat

the event. During the event, 35 awards of Rs 5 lakhs each and 10 awards of Rs 2 lakhs each were
announced.

Next Big Idea Programme-Intel-NSTEDB and [IM Bengaluru Joint Initiative: NSTEDB in
partnershipwith Intel isimplementing Next Big | deaprogrammewiththehelp of 11M, Bengduru. Themain

objectiveistoidentify innovations among the student community and build an ecosystem for innovation
promotioninacademicingitution.
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Indialnnovation Growth Programme-A collaborative project of NSTEDB and Lockheed Martin
Global Inc.:

d Martin Indin lanis ation .

(DT l' L ST | I.u.i.rﬁ

Fig.5.17: Shri Prithviraj Chavan conferring Awardstothewinnersof
thelndialnnovation Growth Programmein May 2010

Indialnnovation Growth Program, acollaborative project of NSTEDB and L ockheed Martin Global
Inc., amstoidentify, award and accel erate innovative new I ndian technol ogiesinto the market space.
During theyear, 15 winnerswere announced and given medalsin May 2010. The medallistsreceived
professiona bus nessdevel opment assistancefrom | C2 Ingtitute, University of Texas. Technology Expos
were organised to showcase the commercial successachieved under thisprogramme.

Entrepreneur ship and Innovation Programmes

Innovation and Entrepreneurship Development Centres (IEDCs): Innovation and
Entrepreneurship Development Centres (IEDCs) have been promoted in educationingtitutionsto develop
indtitutiona mechanismto createentrepreneuriad culturein academicingitutionstofoster growth of innovation
and entrepreneurship amongst thefaculty and students. Thel EDCsamto promoteinnovation amongst the
studentsof S& T. The students are encouraged to take up innovative projectsasapart of their curriculum
and are supported to devel op aworking prototype. 15 IEDCs have been supported so far across the
country.

Entrepreneurship Development Cell (EDC): EDCs have been promoted by NSTEDB in
educational institutionsand ingtitutions of higher learning to create entrepreneuria culturein the parent
indtitution and other ingtitutionsintheregion and to act asanindtitutional mechanismfor providinginformation
and assistanceto budding S& T entrepreneurs. About 15 EDCsare currently operational .

Science& Technology Entrepreneur ship Development (STED) Project: STED project aims
to bring socio-economic devel opment in aregion by promoting entrepreneurial temper and motivating
unemployed youth for establishing micro enterprise based oninnovative skillsand technol ogy. With the
support to 48 STED Projectsin the current financial year 2010-11, it isexpected to establish morethan
2500 micro-enterprises/ units all over the country. Seven new projects were established in Kamrup
(Assam), Gurdaspur (Punjab), Tiruvarur (Tamil Nadu), Pudukkottal (Tamil Nadu), Amravati (Maharastra),
Néelore (AndhraPradesh) and Tuticorin (Tamil Nadu).
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Skill Development Training through S& T (STST) aimsat demonstrating the effectiveness of short
termmarket oriented technica skill training in empowering unemployed youthto earn asustaingblelivelihood.
Morethan 8,400 youth are expected to betrained during 2010-11.

Technology Based Entrepreneur ship Development Programme (T EDP): Technology Based
Entrepreneurship Development Programme (TEDP) isa programmeinwhichtrainingisgivenon
specific products/technol ogies/processes, which have commercid viability and which havebeen devel oped
by R& D labsor other academicingtitutions. Besidesthe handson training, the potentia entrepreneursare
given entrepreneuria, motivational and managerial inputs. The duration of thisprogrammeis 6-8 weeks
depending upon the nature of technology and training needed. This programme provides state-of -the-art
inputsto the entrepreneurs about the technol ogy to be employed and they can aso develop their skillsin
application of thetechnol ogy. The EDP conducting organization can concentratein aspecific discipline of
technology and thus can haveamore effective control over the programme. The R& D ingtitutionshaving
commercialy viabletechnol ogiesget potential entrepreneursasitstakersand thusideas/technologiesget
converted into wealth generating products and services. During 2010-11, 110 TEDPswere organized
with the support fromNSTEDB.

Entrepreneurship Development Programme (EDP): The Entrepreneurship Development
Programme (EDP) isanimportant innovetive bresk-throughin the strategy for devel oping human resources
for promoting economic progressin Indiaaswell asin other under-devel oped countries. The EDPisan
innovationinthat those personswho possesscertainidentifiable qualitiesof entrepreneurship arecounsdlled,
motivated and trained to Strengthen their self confidence, seizeabusinessopportunity, initiatean enterprise
and bethe mastersof their owni.e. to become' entrepreneurs’ instead passively waiting for asuitable
employment.

The EDPisnot just an extended version of (Business) management training programmetheprimary
am of whichisto providetheoretical and practical knowledge to manage production, finance, marketing
and personnd of an existing enterprisewith aview to minimize costsand maximize profitsand/or growth
of salesunder given environment. In contrast, an EDP brings about asound combination of techniques of
behavioura psychology, toolsof management scienceand avail ableinformation ontechnology with aview
toidentify entrepreneurs, particularly ‘first generation’ entrepreneurs, strengthen thelr achievement mativation
and train themin enterprise management so that they can confidently start and successfully runtheir own
busnessventures. Further, an EDPd so ensuresthat on completion of thetraining, the potentia entrepreneurs
arehelpedinmaking loan application, securing availableincentives, seeking government gpprovals, choice
of location, etc. During 2010-11, 101 EDPsincluding dedicated programmesfor women have been held.

Entrepreneur ship Awar eness Camps(EAC): NSTEDB sponsors Entrepreneurship Awareness
Campsof 2-3 daysduration in educational institutionsto incul cate spirit of entrepreneurship amongst
students pursuing degree/diplomacoursein S& T streams and a so amongst thefaculty. During 2010-11,
about 450 EA Cs have been supported for the benefit of studentsand faculty.

Faculty Development Programme (FDP): Faculty Development Programmeisdesignedtotrain
and devel op professional sin entrepreneurship devel opment so that they can act asresource personsin
guiding and motivating young S& T personsto take up entrepreneurship asacareer. Through each FDP,
15-20 faculty members of Science and Engineering Colleges, Polytechnics and Entrepreneurship
Devel opment Organizationsaretrained for aduration of two weeks. During theyear 2010-11, 80 FDPs
have been conducted al over the country.
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Science Tech Entrepreneur: A Monthly Publication of National Science & Technology
Entrepreneur ship Devel opment Board (NSTEDB): The Science Tech Entrepreneur Magazineisbrought
out to disseminateinformetion about vari ous aspectsof entrepreneurship technology financeand management
to budding aswell as established entrepreneurswhich meetsthe objectivesof NSTEDB. The Science
Tech Entrepreneur magazineispublished as E-magazine. ThisE- magazineisavailableontheNSTEDB
Website namely www.nstedb.com and www.techno-preneur.net.

NRDMS Programme aimsat promoting R& D in emerging areas of Geo Information Scienceand
Technology. TheR & D studiescontributeto the devel opment of methodsand techniquesfor operationaising
the concept of local level planning. The outputsare useful indrawing uplocal level planning Strategiesin
support of the 73rd and 74th Constitutional Amendment Actsrel ating to the Panchayati Rgj Institutions
(PRIs) and Urban Local Bodies(UL Bs). Sharing of spatid databy dataproviding agenciesintheframework
of Spatial Datalnfrastructure (SDI) isan essentid prerequisite.

Several activitieshave been completed towardsthe above goal during theyear 2010-11. A set of
broad parameters has been approved by the Union Cabinet to help evolve aNational Policy on Data
Sharingand Accessibility. Digtrict geo porta prototypes have been devel oped and their utility demonstrated
usi ng standards-based open source software packagesto provide end userswith accessibility toinformation
vitd tolocd level planning. Sector-specific geo-information serviceshavebeen vdidated and madeaccessble
to theend user community inthe sectors of Health and Hydrol ogy. Studies have been completedin areas
like Cartographic Generalisation, Disaster Management (floods and landslides), Biodiversity, Lake
Ecosystem, and Pollution Modelling. Fresh studieshave been initiated in areaslike Spatio-temporal Data
Analysis, Sensor Web Enablement, Marine GI S, Digital Heritage, and Hyper Spectral Remote Sensing.
Technical capacity hasbeen built through aseriesof training and user avarenessworkshopsamongst the
scientific and theend user communitiestowards operationdising Nationa and Statelevel SDIs.

National Policy on Data Sharing & Accessibility

Sharing of spatia databetween dataprovidersand end users has been amajor bottleneck initsuse
in planning and decision-making. In order to improve sharing and accessibility, aset of broad parameters
has been approved by the Union Cabinet for devising aNationa Policy. Someof theitemscoveredinthe
approval include (i) therequirement for the data providing agencies or programmes/ schemesfunded by
Government to classify feature datasetsinto * classified’” and ‘non-classified’ categoriesfromtheangle of
national security, (ii) publishing the classified featuresasan * exclusionlist’, and (iii) provision of non-
classfied featuresin the public domain for usein developmental planning. DST isworking with various
Ministries/ Departmentsand concerned organi sationstowards evolving the Nationa Policy.

VariousNSDI nodal agencieshave been provided with therequired technical and financia support
for operationalising their datal metadatanodesusing NSDI standardsto facilitate spatial datasharing. A
draft content standard has been drawn up and shared with the stakehol dersfor finalization.

District Geo Portals

Inatypical district, different Line Departmentsand other agencies acquireand process spatial data
setson aday-to-day basisfor field/ local level applications. Some of these data setsrelateto watersheds,
plots, weather, crime, irrigation, and facilitiesetc. (e.g. educational, health, public distribution system).
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| nadequiate accessto these data setsinhibitstheir use and integration with other relevant layers. At times,
these datasetsare compiled and consolidated for useat higher arealevel swhereageneraized representation
isadequate for decision-making. In order to make the detail ed data sets accessible to the end-users at
lower arealevels, thereisaneed for improving therelated data access procedures. District Geo portal
prototypeshavethusbeen devel oped and demongtrated to user agenciesfor digtrictslike Prakasam (Andhra
Pradesh) (Figure5.18), Almora(Uttarakhand) and Jammu (Jammu & Kashmir). Whilethe Prakasam and
Almora Geo portals have been developed on OGC-compliant Open Source software packages, the
Jammu Geo portal has been devel oped on acommercial-off-the-shelf product. Variousthematic layers
acquired from different sourcesincluding remote sensing have been made accessibleto usersusing OGC-
compliant Web Map Service (WMS).

Fig. 5.18: A screenshot of Prakasam Geo Portal Web Map Service showing zoomed-in detailsof theland use& land
cover themealongwith itsattributeinformation using the open sourceRDBM Sand Web Ser vice packages

State Geo Portals

Karnataka Geo-porta hasbeen demonstrated to potential stakeholdersfor different applications. As
an outcome, specific applicationsin the sectorsof * Education’ (Fig. 5.19) and ‘Bio-fuels' have been
devel oped and presented to officialsfrom Ministry of Human Resources Development (MHRD), Govt. of
Indiaand the Dept. of Rural Development & Panchayati Rgj, Govt. of Karnatakarespectively. The Geo
Portal is being upgraded with additional metadata from the Line Departments like Women & Child
Development, Transport, and Revenueetc. for provision of Catalogue Service onWeb (CSW).
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Fig. 5.19: A screenshot of aWM Son school locationsand a video display of the school building accessibleon themap
display for apart of Tumkur Education Block, K arnataka

The State and District Geo Portal sdevel oped on open source or commercial-of-the-shelf products
have been made accessi ble through the single window access mechanism of the IndiaGeo Portal of the
National Spatia Datalnfrastructure (NSDI). Uniform set of standard specificationsand compliant tools
from 1SO/ OGC have been used to ensure Interoperability.

Application of Web Map Service (WM YS) in prepar ation of panchayat level plans

Strengthening Panchayati Rg Ingtitutions (PRIs) and empoweringlocal communitieswith improved
accessto up-to-dateinformationisessentia totheir effective participationinloca level planning. Inastudy
conducted in TakulaBlock, Almora (Uttarakhand), year wiseloca development plansfor aselect set of
villages have been prepared using up-to-date resource maps and made access bl e through OGC-compliant
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Fig. 5.20: Village Planning M ap of Jhar kote prepar ed with theinvolvement of Panchayat r epr esentativesand local
villagers
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WMS. Thevillageleve planshave been prepared with theinvolvement of local villagersand panchayats
and uploaded to the district datanode at Almorawith aview to sharing the maps with the concerned
stakeholder agencies. The present study aimsat sharing thewater resourcesinformeation with the panchayat
representativesand villagersfor ensuring their participationin recharging theendangered Kos River basin
vital to meeting water requirement inthedistrict. A cluster of 158 revenuevillagescovered in 8 Nyaya
Panchayats, 89 Gram Panchayats, and 1 K shettra Panchayat (Takula, AlImora) and the AlmoraDistrict
ZillaPanchayat have been involved in the preparation of the natural resourceinventory andthelocal level
plans. Individua villagelevel plansare proposed to be combined to prepareablock level master planfor
Takulablock water resources conservation planning.

Validation of the Surface Water Run-off Tool for Hydrological I nfor mation System

Accessto web-enabl ed data processing tool s for estimating surface water run-off isan essential
component inaHydrological Datalnfrastructure. Relevant dataneeded to eva uatethe cause and effect of
all the proposed actions(e.g. setting up awater harvesting structure) withinadrainagebasinarerequired
to be collected, maintained, processed and shared with the stakehol ders on aregular basisto provide
decision support. A Hydrological Information System (HIS) hasbeen devel oped and demonstrated to the
concerned Line Departments of Government of Himacha Pradesh like Environment, Irrigation & Public
Health, Energy, Agriculture, and Horticulture. Capable of providing information on surfacerun-off, silt
yidld, biomassyield fromawatershed following arainfal event, theHI S could be accessed by stakeholders
for collaborative management of thewatersheds. Based on the feedback from the Line Departmentsand
theavailable gauge/ discharge data, calibration and validation of the underlying Surface Water Run-off
Tool for estimating surfacerun-off have beentakenup. Aninitia validation exercisehasbeen performed on
Beas Sub-catchment for monthly results of the Tool with monthly observed valuesfor the period 1995 to
1997. Thesmulated flows comparewel | with the observed flows (Fig. 5.21) and aclose agreement has
been observed between the mean and standard deviation valuesfor both theresults. The Nash-Sutcliffe
coefficient value has been observed to be 0.7206 indi cating areasonabl e goodness-of -fit.
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Fig. 5.21: Comparison of SWAT model ssimulated and obser ved monthly flow for theduration 1995t0 1997 for the
Beas Sub-catchment

160 ANNUAL REPORT 2010-2011



A comprehensive validation of thetool is proposed to be taken up with the availability of long-
duration flow data setsin the next phase of thework.

Cartographicgeneralisation

A city map primarily consists of featureslike buildingsand roads. Whileviewing suchamap at a
reduced scale, ason amobiledevice, thefeaturesnot only become smaller but tend to overlap asthesmall
areaavailablefor visudisation getssmadler. Cartographic generdization playsanimportant rolein overcoming
these effects and preserves the required legibility considering the need for communicating (maps)
geographical data to mobile device endusers. Various computing operations are performed during
generalization of thesefeatures.

Fig. 5.22: Contoursin the screenshot on theleft shown after cartographic generalisation on theright (process of
simplification) . For easy visualisation, please compar edensity of featuresat A and B on theleft with thoseat A’ and
B’ ontheright

Oneof theimportant processes - smplification of thefeatureslike buildings, roads, contoursetc. -
involvesautomatic smoothing and elimination of smal but unimportant features (Fig. 5.22).

Advanced Resear ch L abor atory on Geo-information Science & Engineering (GI SE)

Inorder to promote R& D in different emerging facets of Geo-information Science and Engineering,
anAdvanced L aboratory on Geo-information Science & Engineering (Wwww.gise.cselitb.ac.in) hasbeen
set up at the Department of Computer Science & Engineering, Indian I nstitute of Technol ogy Bombay.
Someof theprioritiesidentified for investigation at the L aboratory include Spatio-tempora DataAnalyss,
Geo-gpatid Statistics, Didtrict Geo portd prototypes, Generd Purpose Wire ess Sensor Node Devel opment
etc. The Laboratory isexpected to facilitate closer interaction between different research groupsin the
areaof Spatial Data Technologiesfor the achievement of long term goasin thefield of Geo-information
Scienceby leveraging the expertise and experiencesavail able at various 1 TB Centres/Departments, and
other smilar research organizationsin the country or outside. Someof theactivitiespursued during theyear
include Smart Campus Grid, Wirel ess Sensor Node, and Spatio-tempora DataAnalysisetc.

Smart CampusGrid

The Smart Campus Grid Project (referred ssmply as 1 TBGrid) proposesto devel op and deploy
innovative applicationsto support managing, planning and optimizing campusresourcesby making use of
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GlSandrelated technologies. It plansto use I T Bombay campusasamodel to demonstratethe utility of
suchaconcept. Theplatformisproposed to bemade availablefor supporting R& D invarious! I T Bombay
Departments/ Schoolsasit providesdetailed spatial context for development and validation of research
modd s(such asstudiesin energy management, water management, disaster management), including research
in mainstream computer science areas such as database techniques, sensor networks, datavisualization
etc. A set of spatial datalayersof 11T Bombay hasinitially been made accessibleto the stakeholderslike
researchersand other end-usersover web using OGC-compliant WM S Services (Fig. 5.23).

Fig. 5.23: A screenshot of the WM Sfrom the I TBGrid Project showing different data layersrelatingtothellT
Bombay campus

The Grid is expected to offer a platform to build state-of-the-art geo-spatial technology based
applicationsfor managing, planning and monitoring the resourcesand the environment for better serving
the campus community. Inaddition, the I TBGrid will help support collaborative research activities,
technol ogy devel opment, innovation, infrastructure building, moderni zation, and education within the unit.
The Gridisexpected to beused asamodd for smilar gpplicationsfor larger communitieslikevillagesand
citiesfor Gl S-based operation management and planning.

General purpose wireless sensor node

The general purpose wireless sensor node has been fabricated with aview to equipping the [ TB
smart campusgrid with sensor nodesfor capturing information to support campus resource management.
Designed to be alow cost and easily deployable device, the node consists of aZigbee Module (ZM),
GSM/GPRSModule, andaGPSModule.
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Fig. 5.24: L ow cost general pur posewir elesssensor nodefor deployment inthell TB Smart CampusGrid Project for
the management of campusr esour ces

Multiple sensors can be connected to thisnodevia6 serid ports, 8ADC channels, one SPI port, and
8 Genera Purposel/O lines. The GSM/GPRS module can send datato aServer viaSM S or theinternet
viaGPRSfor automatic sharing with theend user community (Fig. 5.24).

Spatio-temporal analysisof cyclonedatafrom Bay of Bengal region

Study of movement (trgjectory) of cyclonesisapre-requisitetoimprove early warning and devise
better strategiesfor preparedness. Behavior of tropical cyclonetrajectories needsto be better understood
inorder toisolate potentially predictable aspects of landfall. Cyclonetrgectoriesin agiven ocean or sea
can be better analyzed using cluster analysisby grouping them into small subgroupswith homogeneous
spatio-temporal characteristics. A set of 139 tropical cyclonetracksover the Bay of Bengal has been
studied and classified into different subcategories using spatio-temporal datasetsfor the period 1990-
2009 and applying K-means clustering a gorithm based on the concepts of vector geometry and higher
order statistical moments. Using thefirst two momentsof acyclonetrack, it hasbeen possibleto estimate
ameasure of itscentral location, length, orientation, and to an extent, itscurvature.

Bey ol Bamgal N o
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Fig. 5.25: M apsshowing mean centroid location and varianceellipsefor acyclonetrack and similar ellipses(red
line) with mean varianceellipse (black bold line) for all the cluster 1 cyclonetracksin Bay of Bengal

A vector of five attributes (two centroids and three variances) per track has been considered for
clustering. Fig. 5.25 showsthecluster Lindividua ellipses(red elipses) and themean €l lipse (represented
by the bold boundary in black) for the set of cyclonesstudied inthework. Cluster 1iscentered closeto
Tamil Nadu coastline and the mean variance dllipse of thiscluster ismore elongated in thelongitudinal
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direction with anegativetilt indicating that the cyclonetracksof thiscluster aregeneraly movinginthe
north easterly direction. Characteristicslike landfall location, genesislocation, life span, intensity, and
seasonality of cyclonesfor all the clustersare proposed to be analyzed in the near future.

Urban Flood Risk M apping of Chennai City

About 400 Sg. Km. areaof Chennai City has been taken up for flood risk mapping using ALTM
technique. Thestudy focusseson (i) selection of flood mitigation techniquesto managefloodrisk inthe
study areausing Orthomaps, DEM and thematic layersin GIS(ii) site specific mitigation Srategiesfor the
36 flood prone hotspotsin Chennai corporation limitsand Ambattur Industrial Estate (iii) implementing
intensiveartificial rechargeand rainwater harvesting in Chennai (iv) post project activitiesand follow up
projectsfor Chennai corporation usngALTM dataand automatic weather stations (development of DSS
and EWSfor apilot area) to make the best use of the high resol ution data base (Fig. 5.26).

Disappearance of water bodies

Cherra 1805 Chenna 2008

e AT

Fig. 5.26: Disappear anceof water bodiesin Chennai
LanddideHazard Mitigation

TheKaiasaur landdlide on NH-58 between Srinagar to Badrinath has been mapped on 1:500 scale
with detailed geological, structural and geo-morphological features. Based onthis,aDTM hasbeen
prepared to demarcate dope distribution and dip surfaces. Rock mass characterization hasbeen carried
out to carry out dope stability analysisand propose suitableremedial measures.

Surbee Landdide near Mussooriehasbeeninvestigated in detail with the geol ogical and geotechnical
properties. Slopestability analysisfor debrismaterial and rock mass have been carried out. Numerical
modeling of the slope has been attempted using FLAC2D package. Based on the analysis, causative
factorshave beenidentified and accordingly protective measures have been designed.

A regiond study in Garhwa Hima ayacovering partsof Chamoli and Rudraprayag districtshasbeen
carried out for landdide hazard and ri sk zonation using Advance Pattern Recognition Technique. Remote
Sensing and GI Shave been used in the Study. Theresults have been validated and it has been observed
that such an approach for studiesin ahilly regionismore accurate than conventional techniques.
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Mappingin 1:10,000 Scale

A Task Force under the Chairmanship of the Secretary, Ministry of Earth Scienceshasbeen condtituted
for preparation of adetailed methodol ogy to carry out benchmark studiesfor preparation of topographic
mapsin 1:10,000 sca e using different technol ogies and resol utionsfor variousland forms. The Task Force
Report has been rel eased by the Hon’ ble Minister for Science & Technology and Earth Sciencesduring
theinaugural function of NSDI-10. Animplementation strategy isbeingworked out with the concerned

partner agencies.
Bio-Geo Data Base and Ecological modeling for Himalayas

Thecoordinated programmeon ‘ Bio-Geo Database and Ecologica Modelling for Himalayas' is
being implemented for theidentified study transectsin the North-western (NW) & North-eastern (NE)
Himalayanranges. Under the programme, specific R& D studiesat the micro-watershed level have been
taken up primarily to enhance scientific knowledge on the mountai n environment to support local level
decison-making.

(A) Uttarakhand Study Transectsinthe NW Himaaya
(i) Development of Socio-Economic Profileof Selected Micro Watershedsin Uttarakhand

A database has been devel oped for two micro watersheds - Dabkaand Khulgad - located in the
Kumaonregion. Thestudy identifiesimportant locally relevant developmental indicatorsandindicesto
prioritizevillagesfor developmentd intervention. Both primary, through questionnairesurvey, and secondary
datahave been used. A framework has been devel oped to collate household information at villagelevel
that inturn could be used for devel oping asocio-economic database. Thedemographic, socia, economic
andinfrastructural indices have been devel oped a ongwith acompositeindex to understand the disparities
indevelopment among thevillagesin thewatersheds. Under the study, ageospatia information system at
villagelevel consisting of demographic, socia, economic and infrastructura variables hasbeen devel oped.

(i) Databaseonforest and agricultura ecosystemn dynamicsaong andtitudinal transect in Garhwal
Himdaya

Agro biodiversity comprisesthewhole plant resource diversity that human societies useand manage
for agriculture, food, healthcare, and livelihood. It includesthe enormous diversity of cropsand crop
varietiesthat small-sca efarmers conserve and cultivate, representing both thebasisfor their subsistence
and asourceof income. Agricultura diversficationand |low-input agriculturewithindigenousagro-ecologica
knowledge and practices have been the major focus for devel opment of societies. A watershed based
devel opment approach leading to aconcrete set of suggestionsfor enhancing productivity and sustainable
development of the study areahas been evolved under the study. Monitoring at thelevel of watershedsor
sub-watershedsinthebasin hel psinanayzingimpactsof current and future activitiesand accordingly plan
areaspecific management aternativesbased ontheloca priorities. A five second grid of theland usemap
wastaken and theagricultura areawas covered for field sampling wherethe agro diversity was computed
and analysed to help preservethelocal ecology. Techniquesfor agro biodiversity and sustainablelivelihood
assessment at thelocal level based on an extensive set of datalikeland use/ land cover, drainage, settlements
etc. using aGl S could be upscaled to cover aregion or astatefor framing suitablepolicies.
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(B) Arunacha Pradesh Study Transectinthe NE Himalaya

Thecoordinated programmeon‘ Bio Geo database and Ecological modeling’ for theNorth Eastis
beingimplemented for the state of Arunacha Pradesh occupying amgjor part of thenorth-eastern Himalayan
region. TheWest Kameng and East Siang Didtrictsof Arunacha Pradesh have beenidentified for adetailed
study of thebiodiversity. Inventorization and mapping of natural resourcesincluding exploration of floral
andfauna diversity, monitoring of water quality, Socio- ecologica assessment of existingland usesystems
inJhum areasof North-Eastern Himalayas, namely (1) Remi (East Siang), (2) Kaaktang (West Kameng)
and (3) Tengaof West Kameng District in Eastern Himalayas of Arunachal Pradesh are proposed to be
undertaken. Agencieslocated inthe North East areinvolved in the Programme’ sactivity.

Modelling Tool for Assessment of Non Point Sour ce Pollution in a Water shed

A GIS- Based Modelling Tool for Assessment of Non Point Source Pollution in aWatershed -
NutriL - Gl S-hasbeen developed. Comprising of three modules- RunEstim, ADAM and NutriLEM to
evaluatethe effects of management decisionsin awatershed in termsof run-off augmentation, fertilizer
application and nutrient pollution control, NutriL-GISisauser-friendly, stand-alone packagetool for
assessment of nutrient pollutionload e.g. nitrogen (N) and phosphorus (P) generated froman agricultura
watershed (Fig. 5.27). The software integrates Application Programming Interfaces (APIs) inaGIS
environment. Datasetslikeland use, soil cover, topography in awatershed in addition to secondary data
onranfal and agricultureareused intheanalyss. NutriL -Gl Sincorporates Gl Sfeaturesand functionalities
for database management and data processing.
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Fig. 5.27: A screenshot of thehome pageof theNutriL-GI S package
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End user/ stakeholder sensitisation and training wor kshops

Advanced Lab on Geo-Information Science & Engineering organised atwo day workshop on
“Standardsand Technologiesfor Spatial Datalnfrastructures’ at 11 T Bombay on 24-25 January 2011 for
thenodal officersof NSDI and the scientists/ officialsfrom the agenciesimplementing the State SDI s.
Expertsinthefield from Canada, United States, and Germany delivered lectureson the next generation
SDIs, and related standards & technol ogies.

In order to assesthe geo-spatial datasetsavailablefor setting up the North Eastern Geo Portal and
sengtizethe participating State Governments on spatia datasharing, aworkshop on‘ North Eastern Spatia
Datalnfrastructure (NESDI)’ washeld at Shillong and Guwahati on 19—20 August 2010.

Braingorming sessionson ‘ Nationd Geo-technica Facility (NGF)” and‘ Application of Geo-Statistics
& Soft-computing Techniquesin Geo-spatial DataAnaysis were held at Dehradun on 17 September
2010 and at Tirupati on 22-24 November 2010 to prepare aroad map for operationalising the NGF and
work out areas of researchin Geo-statistics & Soft-computing respectively.

User sengiti zation workshops on ‘ Urban flood management’ and ‘ Landdides wereheld at Chennai
on 21 November 2010 and at Ooty on 17-19 September 2010 respectively. A workshop on ‘ Capacity
building’ was organised at Hyderabad on 27-28 October 2010 to draw up astrategy for building the
required human resource basein Geo-spatial Technologies.

A special session on “Hyper spectral remote sensing” was organised with the Indian Society for
Remote Sensing (ISRS) Conference held at L onavala, Bombay on 29 November 2010 to present the
research outputsfrom various projectsinthisemerging field.

Centrefor Geo-information Science & Technology, KeralaUniversty, Thiruvananthapuram organised
day-long user awarenessworkshopson ‘ Application of Spatial DataM odelling in Urban Health’ and
‘“Human-Wildlifeconflict: gpplication of Spatia Technologiesin Database Devel opment and Management”
on 27 May 2010 and 20 December 2010 respectively for the end users. The former was organised to
discussand improvethe health datamodel through thefeed back and requirement analysisof theend user
like Councilors of thelocal City Corporation, health officials, representatives from the State Health
Department, Nationa Rural Health Mission (NRHM), thelocal Medical College, and NGOs. Thelatter
was attended by official sfrom the State Forest Department aswel | as scientistsand researchersfromthe
KeralaForest Research Institute (KFRI), World Wildlife Fund, University Zoology Department and a
select group of NGO'sfor findizing theforest datamodel towardsimproving management of forest datain
the State.

The National Council for Science & Technology Communication (NCSTC) is mandated to
communicatescience & technology to masses, stimul ate scientific and technol ogical temper and coordinate
and orchestrate such effortsthroughout the country. The programmesof the Council aim at building capacity
for informed decision making in the community and promoterational thinking. The Council isdevoted
towardssocietd upliftment through dissemination of scientific knowledgeinaninforma manner and builds
programmes with the help of different media which percolate down to every nook and corner of the

sodey.
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NCSTC encouragesresearchin S& T communi cation and impact assessment of various programmes,
for diversetarget groups. It a so supports programmesaimed at School and collegelevel popular science,
Community level generd S& T and others. Books, manuals, posters, exhibitions, films, radio programmes
andtdevisonprogranmesareregularly producedto reinforcetheseefforts. NCSTC recognizesoutstanding
effortsthrough awardsand incentivesall over the country.

Major Programmes

Science Express: ‘ Science Express' isaunique 16 coach custom-built AC train owned by DST,
which showcases astate-of -the-art Indo-German science exhibition. The exhibitshave primarily been
developed by several Noblelaureatesfrom Max Planck Society, Germany. Thisproject, which wasflagged
off on 30 October 2007 by Hon' ble PrimeMinigter of Indiaand German Chancellor, received unprecedented
response during itsover 600 days of journey across|ndia, inthree phases. Thisflagship programme of
DST hasalso been ableto effectively engage & motivate studentsto pursue higher studiesaswell as
careersin science bes desincul cating scientific temper among masses.

Fig. 5.28: Young studentsenjoying experimentsat Joysof SciencelL ab

On completion of the Phase-111 on 27 April 2010, thisiconic mobile classroom has covered more
than 160 destinations and enthralled awhopping 51 |akhs peopleincluding about 10 lakhs studentsand
50,000 teachersfrom 10000 schools. About 500 visiting dignitariestoo have hailed thisinitiative while
mediahas cons stently covered thisunique science-on-whedl sventure with over 1000 newsitems/ stories
innational & regional newspapers, magazines& journasand aso ontheweb. Doordarshan & AIR aswell
asmany private TV channels& FM Radioshavefeatured it prominently. Thereisthuswide appreciation
of thisrecord breaking effort to popularize science.

Exhibitson Indian scientists have been added to inform peopl e, in genera and youth, in particul ar
about their immense contribution. Inaddition, acampaignto cel ebrate Year of Chemistry-2011 wasput up
on board Science Expressto excite students about some aspects of Chemistry. Content of some of the
important exhibitswas madebilingua by trandatinginHindi.

Onceagain, severa corporate and non government organizations & agencieslike Hong Kong &
Shanghai Banking Corp.(HSBC), Nestle, Petroleum Conser vation Resear ch Association (PCRA),
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GKSF, FPRA, etc. joined handsto usethisinformative, interesting and i nteractive medium to reach out to
thetarget audiencesfor their respective campaigns on Climate Change, Water, Energy Conservation,
Health, Road Safety, and so on. Phase |V wasinaugurated in December 2010 from Gandhinagar which
will continuetill mid June2011.

National ScienceDay: NCSTC actsasanoda agency to support catalyze and coordinate celebration
of theNational Science Day throughout the country in scientificinstitutions, research laboratoriesand
autonomous scientificingtitutions associ ated with the Department of Scienceand Technol ogy. Celebrations
of important scientific days& eventshbring scientific avarenessinthecommunity. Many inditutionsorganize
OpenHousefor their |aboratoriesand apprai se students about career opportunitiesavailablein aparticular
research laboratory/institution. Theyear 2011 isbeing celebrated as* International Year of Chemistry-
'Y C". Thethemewas proposed by the I nternational Union of Pureand Applied Chemistry (IUPAC) and
wasadopted in UN General Assembly in2008. Accordingly, thethemefor theyear 2011is” Chemistry
inour Lives’.

Last year thethemewas* Gender Equity for Prosperity with Peace’. Based onthetheme, consolidated
proposalswereinvited from State S& T Councilsand partia funding wasdonein many Stateslike Orissa,
Keraa, Karnataka, Mizoram, Arunacha Pradesh and on Exhibitions, Popular Lectures, Debates, Quiz
and Essay Competitions, Seminars, Symposia sand other such activitieswere organized in various States.
TheNSD theme helped inincreasing public appreciation of Chemistry in meeting world needs, increase
interest amongst students about Chemistry as Career choice and cel ebrate the 100th anniversary of the
Madam Curiewinning the Nobel Prize.

Communicating S& T for Water, Sanitation & Hygiene (WASH): NCSTC has an ongoing
programmeon S& T Communication for Eco-WASH (Water, Sanitation & Hygiene) Literacy aimedto
raise awareness, promote scientific literacy and build capacity for informed decision making on
Issues concerning water, sanitation & hygiene and related ecological sciences. Innovative S& T
communication methodol ogies/techniquesand principlesfor communicating thecritical knowledgethrough
different media (folk, print, electronic, mixed media, alternate media) are used to spread the message.
The range of activitiesinclude promoting professional S& T Communication trainings, developing
communication materia, catalyzing field projects, and engaging select target groups for enhancing the
actionablelearning of stakeholders.

Fieldinterventionsare supported through Devel opment Science Communication with avariety of
“Interactive Participatory Communication Formats’, like Technology & Development Communication,
Demonstrative communication, Communicativeaction & participatory learning. Notable examplesare-

e Community ng itswatersheds, soil and land degradation, and sharing solutionsfor conserving
water.

e Community initiativesin mapping water sources, water audit & paani panchayats.
e Water quaity monitoring & surveillancewithtechnica skilling.

*  Understanding nexus between wastewater & poor sanitation, hygiene & long term health effects of
contaminated water, and adopting rationa behavior.

*  Adoptionof conventiond & un-conventiona methodol ogies (including resource centers, demondrative
communicationwith new S& T solutions & kitsfor monitoring water quality, and people’ sGISfor
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mapping water sources, etc.) for delivering appropriate messages to peopleand building capacity
for informed decision making.

A multi-faceted appr oach hasbeen adopted towards bringing about abehavior changethrough
varied activities, likedoor to door contact, focusgroup discussions, public meetings, kaajatha-sociodrama
jatha(ajourney to promote adialogue onwater), rainwater harvesting (RWH) demonstration, Jal Jeevan
kendras, Jal Chaupals, building association with people, especially women (asthey arethe household
managerswhen most of the male membersmigratein search of livelihoods) and enhancing capacities of
field workersregarding the complexity of water rel ated problems. RWH demondtrationshave been Stuated
atthehamletlevel in—

e  Prominent public space—temple/mosquelvillage market
*  Panchayat bhawan (officeof the decentralized governanceunit)
*  Primary and secondary schools

*  Privateareasselected by the community on the basis of their accessibility by alarger section of the
population

There hasbeen steady growth of Water Literacy Toolkit, with development of Comparative
evaluation based development of decision support software& communicative guidancein useof awide
variety of water testing kits, aTraining Manual of TeachersonWater Test Kitsand Water Audit Templates,
apart from several brochures, posters, flyers, etc.

National Children’s Science Congress: The 18" National Children’s Science Congress-2010
washeld at Chennal during 27-31 December 2010. About 600 projectswere presented by child scientists
who assembled from different States of the country belonging to both urban and rural areas. Activity
corner cum exhibition, daily workshopsfor guideteachers, faceto faceinteraction with eminent scientists
and cultural showsat every evening werethe additional attractions of the event. Each year anActivity
Guideisdesigned & developed for the selected themeand it isdistributed acrossthe country to enablethe
organizersto attract wide spread participation. Thefoca themefor 2010 & 2011 was L and Resour ces:
Usefor Prosperity & Savefor Posterity. Inaprogrammeof Pan I Tiansconclave 2010 held during
28" —31% October at IndiaExpo Centre, Greater NOIDA, 25 team leader, identified in national event of
NCSC 2009 held at Ahmedabad were given awards. Participantsof ASEAN countriesal so participated
in NCSC 2010.

RashtriyaKishoreVaigyanik Sammelan (RKVS) 2011: Every year alongwiththeIndian Science
Congress, RKV Sinvolving selected child scientistsfrom Statelevel Children’s Science Congress (CSC)
isconducted. Theobjectiveof thisactivity isto stimulate creetivity and inventivenessin scienceintheyoung
minds. RKV S 2010 was organized during 4-6" January 2011.

About 3500 delegatesincluding childreninthe age group of 10-17 yearsalong with their science
teachers participated in RKVS 2011. Among them about 500 were permanent delegates and 3000
floating del egates. These permanent del egates were given opportunity to be part of theinaugural and
vaedictory functionsand thelectures of Indian Science Congress.

Under standing of Weather & Climate Change: Climate Changeand global warmingisaburning
issuenationdly aswdl| asinternationdly. Understanding of weether, climate change, conservation of resources
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andrdatedissuesiscrucid for sustainable devel opment. A programmewasformulated and communi cated
to the stake holders. The programme hasthefollowing objectives.

*  Tocreatebetter understanding and awarenessamongst varioustarget groups about wesather, climate
change, resourcesconservation and sustai nable devel opment;

* Toinculcateaspirit of enquiry, questioning, observation, analysis and interpretation of data by
understanding wesather patternsthrough low-cost weather observation kitsand models; learning and
taking scientificaly valid measurements,

*  Tolearnabout interdependencein food web, study of food web specific to climate zones, threatsto
environment dueto extinction of certain plant and animal species; &

e Todimulatestudent’sinterestin pursuing careersin S& T especialy in areasof climate, meteorology,
hazard management, etc.

Besidesthistraining and awareness programmes on the subject were organized. A kit and manual for
thetarget group of school studentswas conceptuali zed and finalized with the hel p of subject areaexperts
and under aproject to afield agency. Programmeismaking good progressandisinfull swing. Teachers
Trainingworkshops& Resource Personstrai ning was completed in Madhya Pradesh, Manipur and Andhra
Pradesh. Workshops are going to be organized in Chhatisgarh and Sikkim.

Countrywide Programme on Genesis & Development of Science & Technology
Communication in Indian Languages: Theprogramme has helped in devel oping contentsfor science
communication sudentsand researchers. Thetrendsemerging out of thestudiesareinteresting and motiveting
to young science communi cation enthusi aststo take up science communication asacareer and hobby too.
It d so helpsdevel op future plansand studiesfor effective science and technology communicationinthe
country.

Enrichment of Resource Material to Promote Popularization of Science and Technology:
Thiswasinter-institutional collaborative project. The Partner Ingtitutionsin the Project were NCSTC,
United Nations Educationd, Scientific and Cultural Organization (UNESCO), New D hi, Central Indtitute
of Education (CIE), University of Delhi and Society for Education and Social Devel opment (SESD),
Dehi. Theproject focused on the popul arization of Sciencethrough enrichment of ScienceKitsasresource
materia for their pedagogical effectivenessand usagein school aswell ascommunity. Following activities
werecarried out:

* A seriesof two-day workshopswereheld at CIE, Delhi University during the months of November
and December, 2010 to assess and enrich the Science Kitsand their support material.

»  Theenriched resource materias (ScienceKits) were put to field trial sfrom January to September
2010intheteacher education ingtitutions, schoolsand community centersof Delhi, Rgasthan and
Madhya Pradesh. The Regional Institutes of Education (RIEs) in Northern and Western Regions of
the country werevisited and identified asthe nodal institutions.

e  Aninternational symposium onthetheme, ‘ Popularization of Science: Towards Capacity Building of
Teachers washeld in January 2011 to showcase the enriched resource material and strategiesits
dissemination within the country aswell in the cluster countries (Bhutan, Maldives, Nepa and Sri
Lanka). The Project was coordinated and conducted by the Society for Education and Social
Development (SESD).
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EmpoweringtheNext Generation of Innovators—IRIS: The'Initiativefor Research & Innovation
in Science— RIS isaresearch based science fair initiative for students, with an objectiveto inspire
budding scientistsin India. IRISisan excellent exampl e of apublic— private partnership heralded by
Confederation of Indian Industry (Cl1) and Intel for empowering the next generation of innovators.

| RIS promotesand nurturesscienceand scientific reseerch amongst young Indian innovetors, recognizes
and rewards outstanding projectsand providesaplatform for these geniusesto represent Indiaat global
science competitionsliketheIntel International Science& Engineering Fair (Intel 1SEF) and International
Exhibitionfor Young Inventors (IEY 1) and Stockholm International Youth Science Seminar (SIY SS).

Intoday’ sgloba environment, itisessentia to encourageoriginaity of thought to enrichthequality of
human capita and build apipelineof world classtaent inthecountry. Initsfifthyear now, thefair receives
innovative project entriesfrom school studentsacrossthe country. The students participate by sending
synopsisacross 10 categories. Behavioura Sciences, Bio-Chemidry, Botany, Chemistry, Computer Science,
Engineering, Environmental Science, Mathematics, Physics, and Zoology.

IRISisdifferent from most State/school Board sciencefairsasit seeksto nurtureinnovative problem
solving and asystematic approach to experimental science. Thescientific directionto thisfair isprovided
by ateam of volunteer scientistsfrom variousnationa labsand universitiesas TIFR, NPL, 11SC, HBCSE
etc.

Fig.5.29: IRISTeam Indiaat I ntel Scienceand Engineering Fair, USA 2010. Team I ndiainter acted with the Nobel
laureatesat | SEF.

IRIS Super Sars

Indialnnovation initiative—i3: To promote and incul cateaspirit of innovation in India, numerous
initiatives have been taken by the Indian government aswell asby Industry/academicleadersto encourage
and harnessbreakthrough technol ogy ideasin the society. Oneof thesignificant epsis” I ndial nnovation
Initiative” or “i3” - aPublic-Private partnership initiative of Agilent TechnologiesLtd, DST & CII,
which aimsat promoting innovatorsand facilitatesthe commercidization of theinnovationsand cregting an
innovation eco-systemin the country by sensitizing, encouraging theinnovators/ innovations. Thisinitiative
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Fig. 5.30: Shri. Kapil Sibal, Hon. Minister, Govt of India and
Shri, R Sivakumar M D Intel South AsiafdicitatingMr. Kaushik
Srivatsan, JNV Mandyaand | RI S2010 winner and hisBiology
teacher Ramani on 10 August 2010.

This has been a dream come true for me. | was very excited to
meet students of my age from different states who had worked on
different aspects of science.

- Kaushik Srivatsan, Winner IRIS 2009 and Intel | SEF 2010.

isfor al innovatorsin India, above 18 years of age and irrespective of their profession or background
(students, professors, industry professionds, individua sor grassrootsinnovators).

Indian Institute of Management, Ahmedabad (1IM-A) & Young Indians(Yi) were partnersfor this
initiative. WhilelIM-A offered to provide incubation support for business proposal devel opment and
commercidization of someof thebest innovations, Yi supported awider outreach of thissignificant inititive,
confer aSpecia Yi Next PracticesAward and also support in commercialization of select innovations.
SINE, 1T Mumbai a so extended its support thisyear for providing mentoring servicesto the potential
projects of i3 2010. Interaction with various support organizations involved in the process of
commercidizationwasfacilitated through Cl1-Raunag Singh Innovation Grid (www.innovationgrid.or g).

Thei3 websiterecorded morethan 10000 hits. A total of 890 entrieswerereceived from acrossthe
country from students, industry professionals, individuas& grassrootsinnovatorsinvariousfieldssuchas
Life Sciences, Electronics& Communications, | T, Energy and Engineering Technologies. “Novelty Search”
of theentriesreceived was conducted by CII’'sAPTDC & TNTDPC; our partnersfor patent search. After
the“Novelty Search, atotal of 186 projectswere short listed for second level screening at the Regional
level. After the screening by an expert pandl comprising of eminent scientistsand industrialists, thetop 52
innovationswere selected for participation at thei3 National Fair.

Thei3 Nationa Fair wasorganized at 11 T Delhi during November 2010. A panel of Juristsselected
top 5innovationsbased on thetechnical feas bility, market potential of theinnovation and itsimpact onthe
Industry, society and environment for thei3 Awards.
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Regional Innovation ScienceHubsfor I nventors: In order to promote creativity amongst young
people and growth of economy based on science and technology, NCST C ismaking concerted effortsto
set up Regiona Incubation Science Hubsfor Inventors (RISHI) throughout the country for the purpose of
fostering children’sdreamsand passionsfor S& T of young minds. Talented students are encouraged to
pursueideaswhich have potential over a3 week internshipin oneof the centersidentified by the department.
Theperiod of internship can beextended or utilized indifferent timeintervas, if thementorsso recommend
interesting projectsmade by school children areexhibited to other studentsand general publicto stimulate
ther credivity.

For the sake of effectiveness, the hubswerelocated in different host organizationslike: Schools;
Universitieswith centrefor science education; Science centers; Science cities; Science based voluntary
organi zations: Soci eti es/foundati ons promoting scienceta ent; and Bal Bhawans. The corefaculty ineach
RISHI catersto the needs of class XI1 level Physics, Chemistry, Mathematics, Botany, Zoology and
Computer Science. The hub has a choiceto select any one or more of the disciplineslike: Robotics;
Biotechnol ogy; Ocean Sciences, Bio-medical Engg.; Agricultureand rura devel opment; Scienceand mass
communication; and Renewal energy sourcesand applications.

Countrywide Programme on Technology Communication for Developing the Spirit of
I nnovation and Technology and Awar enessamongArtisansand M asses: The programmewasable
to attract anumber of young innovatorsfrom acrossthe country and demonstrate their innovative skillsin
fiveworkshopsorganized in different parts of the country in thisconnection. Theprogrammeislikely to
pick up momentum and should be able to generate innovativeideas and practicestowardsfulfilling the
aspirationsembodied inthe Indial nnovation Decade (2010-2020).

“Networking for WASH” Campaign on World Water Day: NCSTC supported month long
Eco-water Literacy campaign for implementation by State S& T Councils/Departments starting on the
occasion of World Water Day i.e. 22 March every year. Thisinvolvesaclear rolefor each Council/
Department for networking at ingtitutiona and community level and devel oping aseriesof project/activities
for implementation.

Now theinitiative hasbeen scaled up for six month duration for Modular Proposalsfor Capacity
Building, Knowledge Intensve & Awarenessbased communicativeaction are being guided and considered
from State S& T Councils. Therearethreemodules, namely

ModuleA - Capacity Building & Knowledge Sharing
ModuleB - Capacity & AwarenessBuilding
Module C - AwarenessBuilding (* Sciencefor Sanitation Month™)

The 11" I nter national Conferenceon Public Communication on Science& Technology (PCST-
2010): The conference was organized at the National Agricultural Science Centre (NASC) Complex,
New Delhi during December 06-10, 2010 attracting over 600 national and international delegatesfrom
acrosstheworld offering adynamic forum for researchersand practitionersof science, communication,
and science communication. The theme for the conference was * Science Communication without
Frontiers’. A proceeding containing over 400 papersishbeing published, which can be considered ahuge
treasure of contemporary ideas, concepts, practices, activities, processes and strategiesin the area of
science and technology communi cation acrosstheworld.
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Fig. 5.31: Attracting Youth to Careersin Science: Sudentsattending M otivational Programmein Orissa

M otivational Programmefor Talented School Sudents: To encourage bright studentsto select
careersin science, NCSTC hasdeveloped field level awareness programmeswheretalented brilliant
studentsof secondary and senior secondary level spend quality timein research laboratorieswith leading
scientigts. The programmeamsat sensitizing studentsabout research infrontier areas of science; spending
timewith charismatic scientific personaities; giving them an exposure of various sophisticated instruments,
hands-on experienceon small scientific projects, viststo scientificinstitutionsand laboratories. A number
of such programmeswere organized during theyear in Orissa, Saurashtra, Manipur, Jorhat, and Punjab.
These programmeswill go along way in motivating Sudentstowards scientific careersand pursuing sudies
in basic sciences. A Review of the Motivational Programmes was also organized by the Tamil Nadu
Science& Technology Council, Chenna and val uable suggestionslikeinvolvement of parentsand teachers
inmotivationd programmesincreasein duration of the programmesin difficult geographical zones, discusson
onemerging S& T careersfor youth, etc. were discussed for implementation.

Detection and Prevention of Adulterantsin Food Suffs: Adulterationinediblestuffslike milk,
Khoya, spices, ail, etc. isaserious problemwhich manifestsintheform of health hazardsin the society. To
create awareness and sensitize masses about adulterated foodstuffs, number of training programmesand
lecturesdemondgrationsare cata yzed and supported. Society benefited to alarge extent through organization
of field programmes, lectures-demonstrationsand training of resource personsfor detection andidentification
of adulterantsinthefoodstuffs. SPECS, Dehradun organized morethan 100 |ectures-demonstrationsin
Uttarakhand on the subject, atraining programmewas organi zed by the Al-Fa ah I ngtitute of Engineering
& Technology (AFSET), Village Dhauj, Faridabad wherein morethan 50 students parti cipated and received
training. Besidesthismany State S& T Councilsa so organized such programmes.

AppreciatingtheWor k of Darwin: Incontinuation of Bi Centenary Celebration of CharlesDarwin's
birthday and 150 years of hisfamous publication * Origin of Species aYear long programme has been
deveoped. Infirgt phasearound 50 collegesof the country wereidentified for 2 daysprogrammehighlighting
theimportance of Darwin’scontributionto biologica science& itsrelevanceto development of biological
sciences. Students of M.Sc wereinvited to make presentation on evolution of speciesrelating to its
relevanceto present day researchinvariousfieldsof biological sciences.

Science behind Miracles: NCSTC continued to support short duration projects on Explaining
Science behind Miraclesduring which the participants get trained in demonstrations of so-called miracles
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followed by their explanationsincluding over 115tricks, generdly shown by self styled God-men.

Perfect Health M ela: In order to communicate science and technol ogy achievementsamong the
public-urban and rural population, NCSTC conducted aseries of scienceexhibitionsin different parts of
country. The Council o participated inthe popular Perfect Hedth M aorganized by Heart Care Foundetion
of Indiaduring 22—31 October 2010in New Delhi and put up itsactivity cornersthat attracted thousands
of vistors,

M obile Planetarium: NCSTC acquired mobile planetariumsto popul arize astronomy anditsrelated
activitiesinrural schoolsof Uttarakhand, Assam, Uttar Pradesh, Orissa, Maharashtra, Rgjasthan, Jammu
& Kashmir, Madhya Pradesh, after enquiring mobile planetarium from NCSM, Kolkata, for such
demongtrations acrossthe country.

Training Modulesfor Resource Teachers

Microorganism: Let usObserve& Learn: Alow cost and easy to handlemicroorganismkit was
developedjointly in collaborationwith ASTEC, Guwahati and Botanical Hobby Centre, Cotton College,
Guwahati to empower Science Communicators and Resource Teachersto create excitement among the
young children to understand about microorganism and itsrelated discipline. Thismodule comprisesa
small microscope, toolsand materias, posters, audio video CD along with activity manual. A national
orientation workshop wasorganized and around 35 resourceteachersweretrained. Now smilar workshops
arebeing organized at regiona aswell asat Statelevel to generate resourceteachersto pursuethe concept
andrelated activitiesto thechildren. Sofar, 200 resourceteachershavebeentrained. Thekit & resource
material isbeing replicated to meet the growing demands of variousgovernment & Non-governmental
agencies.

Ver mi Composting: Training workshopson open-ended experimentson life sciencesusing vermi-
composting asabasewere organized to train theresource teachers so that they can pursuethe activity with
children as science and eco-club activities. Such workshopswere organized acrossthe country.

World of Social Insects: ModulesonWorld of Socia Insects have been devel oped for introducing
the spirit of scientific enquiry among the children. Some highly involved social insectsaretakeninthis
modulewhich createinterest in children about architecture, their habitat and communication skill among
inmates, division of labour, defence mechanism and reproduction, etc. A national orientationtraining
workshop was organized during first week of February 2011 at Wardha, Maharashtra. An S& T based
Voluntary group Dharamitraorganized a4 day training workshop to train the resource teachers who
further organize smilar training workshopsin different part of the country.

SimpleTasks, Great Concepts. Life Scienceisone suchintriguing subject that theteacher isoften
excited to show students some experiments which would be captivating, stimulating, observing and
interesting. Mot experiments suggested in thetext booksfollow the syllabus, and are designed to bedone
inalaboratory. Severa schoolsdueto somereason or other do not have accessto sciencelaboratories.
So, majority of the experiments in this publication have been carved in away that they can be done
anywhere, anytime having fun meddling with commonly available resources such aswaste materia , water
bottles, etc. and a so reading and learning from several sources, aimed at evolving aconcept to bring out
smpleexperiments.

Amoduletitled* SmpleTasks, Great Concepts wasdesigned and devel opedinasmpleand presentable
formwherenearly 100 experimentsweretried, experimented and documented with possibleillustrations
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targeting studentsof high school level. Thismoduleconsistsof awel | illustrated manual supported by CD
and agood number of posters. Toimplement thisprogramme, anational orientation training workshop
wasorganized during 19 - 22 January, 2011 at Chennai with the active support of Eco Science Research
Foundation, Chenna.

Animal Lifel ssueswith Special ReferencetoAnimal and Human Health: To create awareness
and build capacity among people about animal lifeissueswith special referenceto Animal & Human
Health, proposa swereinvited with the objective of improving the hygiene and sanitation of animal and
human beings, reducing communi cabl e diseasesfrom animal to human beingsimproving anima lifewith
better natural resources management and increasing incomefrom animal based food and other products.
Projectson training of communicators, devel oping software, recognizing excellence, pilot field projects,
etc were considered.

Fig. 5.33: Resour ce Per son demonstrating science behind miraclesin a science exhibition
at Ghatakpukur, West Bengal
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NCSTCisorganizing variousactivitiesinthefield of science popularization. Scienceexhibitionisone
of themost important activitiesto enhance scientific knowledge of students, teachers, parents, common
man and peopl €’ srepresentative. It aso bringschangeintheir attitude. Itisin participatory in nature.
Activitiesdisplayed inmgority of exhibitionsareresultsof training modulesdevel oped by theNCSTC.

Resour ce Per sons Training Wor kshop on Model Rocketry: Model Rocketry isan important
awarenessgeneration activity which crestesan understanding about important scientific principlesamongst
student community likegravitation laws, Bernoulli’ s principle, escape vel ocity, etc. The objectivesof the
programmeareto create bas ¢ understanding about associated scientific principlesamongst target groups,
to develop aresource base of teachers and voluntary activists who can impart actual training on the
subject. Training workshopswere held in Agra, Shikohabad and some other districts of Uttar Pradesh.

Human Resour ce Development in Science Communication: A number of programmes, activities
and courses were organized to devel op trained manpower in the area of science communication and
journalism. The Trai ning Programmes on Science Communication using different massmedia, i.e. print,
broadcast, digital, folk and interactive mediaat grassrootslevel indifferent partsof the country including
remote, troubled and difficult areas of the country have hel ped in the growth of trained manpower inthe
country to fulfill the present and future requirementsin thisarea. Thesetraining programmesin different
partsof the country have been ableto arouse millions of science enthusiaststo bridge science-public gap.
A single programme attracts about 50 participants on an average who are exposed to various popul ar
sciencewriting and journaism techniques. They a so devel op scriptsduring theworkshopswith the help of
resource personswhich are eventual ly appearing in the mass mediathrough which we areableto directly
exposethe current scienceissuesto millionsof thepeople. Thisistheimpact of asingleworkshopanditis
hoped that a chain reaction starts, which isfueled further by continuing with advanced level training
programmesfrom timeto timeand theimpact ismanifold.

13 Part Teleserial “ Utthan” : A 13 part tele-seria “ Utthan” for communicating rural technologies
was supported with CSIR on matching cost sharing for production and telecast. The telecast had
overwhelming responsefrom public withlarge participation in quiz programmeswith awardstowinners. It
hasbeen decided to dub the programmeinfivelanguagesfor telecast on regiona channelsof Doordarshan.

The Department of Science and Technology has over the years pioneered several unique gender
initiatives. Theseinitiativesinclude schemefor empowerment of rural women by enhancing livelihood
throughinput of S& T and a so schemesfor providing opportunitiesto women scientiststo returnto
carersinscienceafter abreak. All theseinitiativesare planned keegping in view agender perspective
and providing avariety of optionsto suitindividua aptitude and capabilities. Thegender initiativesare
supported within the budget head of thewomen component plan.

Science& Technology for Women: The Science and Technology for Women, isone of thefirst
gender enabling schemes of the Department of Science and Technology implemented during the 6" plan
period with avision to promote research, devel opment and adaptation of technologiesto enhancethe
overal socia statusof thewomen and augment their incomesthrough to scienceand technol ogy, especialy
inrurd areas. Themain objectiveof the programistoinvolve/network/support R& D Ingtitutions, Scientific
Ingtitutions, Universties, Collegesand S& T based fid d groups (NGOs) in deve oping gppropriatetechnol ogy
packagesfor women.
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Priority areas, withwomen asspecific target groups, havebeenidentified for proper scientific/technica
interventionsintheexisting sustainablelivelihood. Besidesindividua projectsfor technology devel opment,
up gradation, modulation and replication, the schemea so focusesonAll IndiaCoordinated Programmes
(AICP), Women Technol ogy Parks (WTP), Scholarship Schemes (WOS—B) and National Awardsfor
Women's Devel opment through application of Science and Technology.

“ Coordinated Programmes(AICP's)” have been launched for awider spread of successful technology
pacakagesin various aspectsrelating to fodder and feed, biomassdryersand, phycology for sustainable
livelihood and income generation to the beneficiaries. Coordinated programmesaimed at addressing hedlth
issuesrelated to women on production of low cost sanitary napkinsand prevention of anemiathrough
green leafy vegetabl eswere al so taken up under thiscomponent.

Specific Achievements:
1. Coordinated Programmes:

1.1. Large Scale Employment Generation in Coastal India through Sustainable Utilization of
MarineBio-resour ces. Seaweeds are one of the major sources of raw material for thefood and
phycolloidindustry. The demand for seaweedsasraw materiasisgrowing @10% annually. Large
scal e Seaweed cultivation hasbeenin practicein many oriental countrieslike China, Japan, India,
Philippinesetc. However in Indiaseaweeds are being indiscriminatel y harvested from the natural
habitat for thelast severd years. Thisunscientific exploitation of natura recourseshasnot only caused
extensvedamageto themarinehabitat but a soisoneof themgjor factorsfor declining fish productivity.
Thuslarge scal e seaweed cultivation hasbeen proposed not only asan aternate source of livelihood
but al so asan environmentaly friendly technology for biomass supply to the seaweed industry.

Under aproject “ Study of the environmental impact of large scal e seaweed cultivation at different
partsof thelndian coast”, it hasbeen observed that different sudy sitesshowed substantia difference
intheir environmental parametersasshowninFig. 5.34.
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Fig.5.34: Variousphysical parameter sof thedifferent cultivation sites
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In Chilka Lake, the salinity and pH rangesfrom12-16 ppt and 7.3-8.2 respectively, making this
suitablefor the cultivation of GracilariaVerrucosa. Several other seaweed specieswereaso observedin
ChilkaL ake such as Enteromorpha, Ulva, Chaetomorphaetc. along with Gracilariasp. At Mandapam,
common seaweed specieswere Hypneg, Dictyota, Caulerpa, Sargassum, Kappaphycusetc. Thecoastis
sandy and rocky and itssalinity and pH ranges between 30-33 ppt and 8.0-8.2 respectively. Okha Coast
ishighly rocky dueto dead cords. The sainity and pH ranges between 34-36 ppt and 8.0-8.2 respectively.
Okhacoast isthemost diverse coast of Indiawith alarge number of seaweeds specieslike Gracilaria,
Caulerpa, Sargassum, Ceramium, Hypnea, Dictyota, Haymenia, Lygoraand Acanthophoraetc.

During adverse conditions seedlingsof Gracilariawas protected from destruction by basket method.
Thehealthy thali of Gracilariaverrucosawasa so cultured in different liquid medium such asPES, ESW
andArtificial seawater inlaboratory. After every 15 daysthe culture medium was changed to maintain
nutrient level . The maximum growth was observed in ESW medium as compared to PES medium and
Artificial Seawater. When agar was extracted from Gracilariaverrucosawith alkali treatment all the
parameterssuch asyield, gd strength, viscosity and gelling temperaturewas higher ascompared to without
akali treetments.

A Seed Bank Facility of Kappaphycusat Thottappally, Aleppey district, K eralahas been devel oped
for scaling up programs and specimen samplesto other academic and research institutionsin and outside
K eralabes desconducting growth studiesand feed experimentswith seaweed dietsfor aquaculture practices
for cultivable carps (Catlacatlaand L abeo rohita) under aproject " Devel opment of aFacilitator Mechanism
& Seed Bank Facility for Seaweed Farming through Empowerment of Self Help Groupsfrom Coastal
CommunitiesinKerdd'.

S . Ry
Fig. 5.35: Kappaphycus Seed Bank at Thottappally, Aleppey
The project aimsin devel oping seaweed biofertilizer for vegetabl e crops using indigenous ((ulva,
sargassum, spyridia) and farmed seaweed (K appaphycus). A detailed survey to identify the potential sites
for seaweed cultivation onthe entire coastline of Keralawas carried out from Trivandrum to Kasargod.
Thearessidentified for thepotentia expangon of cultivation programareVizhinjam (Kovaam), Vdiazheekkd
(Thirumullavaram), Anandeswaram (Thottappally), Chandiroor (Njarakkal), MappilaBay, Chaliyam
(Thikkodi) and K ottikkulam (Kanjangad).

1.2. Development and Production of Low Cost Sanitary Napkinswith knitwear waste: InIndia,
research and devel opment effortsinthe areaof menstrua hygiene management have beenlimited to
commercia venturesthat are unableto market productsthat are affordabl e by the poor. Women's
mengtrud hygieneneedshavebeen gravely overlooked in devel opment programsand training modules
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for health and sanitary workers. Theinitiative of thisresearch work wastowardsimproving the
Menstrual Hygiene status of women bel onging to thelower income strata by the devel opment of
improvised low cost sanitary napkins. Besidesthe objective of developing low cost sanitary napkins,
these effortshave been designed to train poor women to make nagpkinsand adopt it asaself sustaining
activity. Thetechnology devel oped for the manufacturing of sanitary napkinsissimpleand women
can betrained to operate thistechnol ogy to manufacture sanitary napkinsunder aDST project by
Lady Irwin College, Delhi Social marketing and door-to-door selling can be extended for the
digtribution of affordable, user-friendly sanitary productsfor menstrual management. Theprojectisin
the process of setting up these manufacturing unitsfor sanitary napkins made from cotton knitwear
wastein coordinationwith different Government Organizations/I ndtitutes NGO'sat variousgeographicd
locationsunder thefirst phase.

1.3. BiomassDryers: Thisinitiative was conceived by seed division for economic upliftment and
empowerment of livelihoods of women through food processing involving biomassbased tray dryers
inNorth and Northeast India. The project isbeingimplemented at Himachal Pradesh, Uttarakhand,
Assametc.

Other Individual Projects: Numerous sustai nable technology model s have been devel oped/are
being developedinthefieldsof agro— processing, aquaculture, sericulture, horticulture, medicina/aromatic
plants, animal husbandry, occupational hazards, health, construction, energy, management of natural
resources, rural development, rural industry, rural engineering, micro enterprise, sustainableagriculture,
etc. in coordination with reputed institutes/organizationsy NGO’ s to empower women for sustainable
livelihood through science and technol ogical interventions.

Sustainable agriculture envisages use of less chemical sand more of organicinputs. Compostingis
oneof the oldest methods of preparation of organic manure. Vermicomposting isthe use of earthworm for
composting of organic wastes. Thebeneficia roleof vermicompost in crop productioniswell documented.
But theinformation on enriching vermicompost with biofertilizersis meager, which was contempl ated
under aproject “ VaueAddition to Vermicompost through Microbial Inoculants’. Vermicompost was
enriched with nitrogen fixing bacterium Azotobacter chroococcum; the Psolubilizing organisms Serratia
marcescens and Aspergillusawamori separately; and the Zn solubilizing fungus Aspergillus sp. at 20%
and 25% moisturelevelsand stored at room temperature. Thevariation of populationfor different species
in the vermicompost at 20% and 25% moisture levels at different days of incubation is shown in the
followinggraphs.

The results showed that the population of Azotobacter chroococcum was 3.3 x 10° /g at both
moisturelevels. The population increased steadily up to 45 daysto reach 58.6 and 47.3 x 10° /g at both
themoisturelevel sand declined later to reach 0.3 and 1.0 x 10° /g at 20 and 25 % moisture (Fig. 5.36a).
Theinitial population of Serratia marcescenswas 2.0 and 6.3 x 10°/g at 20 and 25 % moisturelevels. It
increased steadily to reach 62.6 and 85.3 x 107 /g on 120 daysof storage. Thereafter aslow declineis
being observed. The population was57.0 and 72.0 x 10°/g on 180 days (Fig. 5.36b).

For theZn solubilizing fungus Aspergillus sp. theinitia populationwas9.0and 11.0x 107 /g at 20%
and 25% moi sture of the substrate. The population steadily increased to reach the highest value of 56.6
and 68.0 x 107 /g on 90 days and the popul ation decreased d owly thereafter. The population on 180 days
was20.6 and 52.0x 107 /g respectively at 20% and 25% moistureleve (Fig. 5.37a). Theinitia population
of the phosphate solubilizing fungus Aspergillus awamori was 8.6 and 12.3 x 107 /g at 20% and 25%
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Fig.5.37a& 5.37b. Variation of population for in Aspergillussp. & Aspergillusawamori in thever micompost at 20%
and 25% moisturelevels

moisturelevels. The population steadily increased up to 75 daysand then showed adight decline. The
popul ation was 29.6 and 20.6 x 107 /g at 90 days of storage (Fig. 5.37b).

Azotobacter chroococcum showed a growth rate of 2-3 folds for a period of 45 days, which
indicatesthe suitability of the substratum for nutrients and space. Beyond 45 daysthe* environmental
conditioning” caused by saturation of the population has shown anegative effect on population. This
indicatesthe requirement of more substrate or use of aternative carbon rich resourcelikecoir pithaong
with vermicompost to maintain steady state of the population and shelf life foe extended period of 180
days. Thepresent resultssuggest that unamended vermi compost assuch can beused for enriching biofertilizer
organismslike Serratia marcescens, Aspergillus sp. and Aspergillusawamori. Resultsa so clearly bring
out that 25% moisture supports biofertilizer organisms, except A. awamori, at 20% moisture.

Besidesabove, projectsweretaken upinthefield of aguacultureincluding ornamentd fishfor transfer
of technol ogies, technol ogy demongration and specificinterventionsfor enhancing thelivelihood of women
inthe coastal areas. Under aproject “ Backyard hatchery for marineornamental fish breeding: An
alternativelivelihood option for rural women development” executed at Centre of Advanced Studies
in Marine Biology, AnnaUniversity, The project team successfully devel oped brood stock for twelve
speciesof damsel fishes, out of which spawning and juvenile production was achieved for eight species
using estuarinewater. Thiswasthefirst attempt madein the country. Thetechnology can be extended to
regions, other than coastal areaslike backwater, mangrove and estuarine areas al so. Different hatchery
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technology packagesaccording to thetakers, interest were devel oped in addition to alow cost, under
water filtration set up which will help the entrepreneursto maintain water quality inthetankswith least
expenses.

Fig. 5.38: View of the Demonstration Tank and Filtration Set Up at Annamalai University

Anartificia feedusnglocaly availableraw materialsand methodol ogy for treeting theinfected fishes
with coastal herbal extracts has also been developed which will be very much be useful to maintainthe
aquariumswith out antibiotics.

Apart from devel oping varioustechnol ogies, around 150 coastal rural women weretrained on back
yard hatchery production of damsel fisheswhich enabled them to enjoy the benefits of eco - friendly
aquaculture. The beneficiarieswere also hel ped to establish asmall scale backyard hatchery with the
financia support of subsidized loansfor their regular income

Fig.5.39: View of thetraining, demonstration towomen and larval rearing systems

2. Women Technology Parks: The Women Technology Parks are envisaged to act as aresource
centrewhereal necessary supportismade availableto women from asingle platform for technology
sourcing thereby improving the socio-economic quality of life. Women Technology Parks act as
window for providing information, creating awareness, giving training for appropriatetechnologies
leading to skill up gradation and aso possibly to help establishthed | important forward and backward
linkagesfor income generation through micro enterprisesfor women. Since geographic and agro-
climatic aspectsare one of themagjor distingui shing features demanding | ocati on specific orientation,
these Technology Parksare set up for special terrainssuch ascoastal, hill and arid zone. Twenty
Women Technology parkshave beenfacilitated inthe Stateslike AndhraPradesh, Arunachal Pradesh,
Assam, Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharahtra, Orissa, Pondicherry, Rgjasthan,
Tamil Nadu, Uttaranchal, West Bengal etc. These parks showcase technology options, backward
and forward linkagesto rural women for income generation activities based on local resources.
Technology areas, addressed are post harvest processing, soil fertility management, medicina plant
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cultivation and semi processing, nursery techniques, aquaculture, energy, occupationa hedlth etc. A
women technology park hasbeeninitiated at TIDE Bangal ore during the year 2010—2011.

3. National Award for Women’sDevelopment through Application of Science& Technology:
Thisaward hasbeen instituted to recogni ze the contributions of individual §/institutionswho have
worked a thegrassroot level for women’sdeve opment through gpplication of scienceand technol ogy.
This prestigious award is announced every year which comprises of amemento, acash prize of
Rs.1.00 Lakhfor individua and Rs. 10.00 Lakhsfor institution with citation. Therecipientsof this
awardfor theyear 2009 are Dr. SeemaBhadauria, RBS College, Agrainindividual category and
Society for Rura Industrialization, Ranchi in Ingtitutional Category. Thisaward hasbeen givento
themfor their outstanding contribution inthefield of economic and socia empowerment of womenin
rural areasthrough gender specific S& T interventionsrespectively.

4.  Scholar ship Schemefor Women Scientists (WOS)

WOS-A: For Research in Basic & Applied Sciences: In 2002, Department of Science and
Technology has started * Women Scientist Scheme- A (WOS-A)’ with aim to provide opportunities
to women scientistsand technol ogistswho had break intheir careersfor pursuing researchinfrontier
areasof Scienceand Engineering.

Sinceitsinception, the Department hasreceived 4974 proposal s against which 1045 projectshave
been supported in different disciplines- Life Sciences: 584, Chemica Sciences. 156, Physical and
Mathematical Sciences: 142, Engineering Sciences: 106, Earth and Atmospheric Sciences: 57. The
age-wisedistribution of women scientists supported under the Scheme showsthat maximum number
(approx. 70%) of selected candidatesarein the age-group of 35-50 years, which seemstojudtify the
amof thescheme.

Thisyear the Department received atotal of 553 new proposals (Life Sciences— 355, Chemical
Sciences— 72, Physica and Mathematica Sciences—61, Earth and Atmospheric Sciences— 14, and
Engineering Sciences—51) against which atotal of 191 projectshave been sanctioned thisyear. The
subject-wise distribution of sanctioned projectswas. Life Sciences—118; Chemica Sciences—21,
Physical and Mathematical Sciences—31; Earth and Atmospheric Sciences— 3; and Engineering
Sciences—18. Thelast year trend indicates approx. 35% approval rate.

Proposals Received during 2010-11

EAS

g
\;;E‘

Fig. 5.40
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Projects Sanctioned during 2010-11
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During theyear, the Department has a so monitored 112 ongoing projectsfunded under this Scheme.
Out of these, 10 were graded very good, 28 —good and 40 were graded as satisfactory.
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Sensitization Workshops became very good practicein WOS-A scheme to encourage and mentor
thewomen with break in career for pursuing research. Thishasproved to beavery effectivetool in
generating research proposal sfrom such women scientists. Thisyear Department has organized
Sensitization Workshops at various placesviz.- (i) Jawaharlal Nehru Technological University,
Kakinada, (ii) CEPT University, Ahmedabad, and (iii) CR Rao Advanced I ntitute of Mathematics,
Statisticsand Computer Science, Hyderabad.

Analysisof overall performanceindicatesthat these women scientists have contributed morethan
500 research papersinthekitty of country’stotal research publications. Not only this, approximately
30% of theawardeeshavegot employment in universitiesand national labs—asgnificant additionto
the scientific workforce of the country.

WOS-B for Societal Programmes: This scholarship is specialy intended to motivate women
scientiststo contribute to the devel opment of the country through (i) research, devel opment and
adaptation of technology for improving the quality of lifeand provide additional opportunitiesfor
incomegenerationinurbandumsor rurd aress. (ii) Adaptation and transfer of aninnovativetechnology
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form laboratory to field in rural areas. Under the scheme, projectswill be considered from the
scientist in areasof science, engineering or medicine.

Theminimum essentia qualificationsare PG degreeequivaent toM.Scinbasic or Applied Science,
B. Techin Engineering Scienceand MBBSor other equivaent professond qudlifications. Thedesrable
qualificationsare PhD in Basic or Applied Science, M.Tech in Engineering Scienceand MD/M S,
DM/MCH in Medical Science from recognized Universities. Cut off agefor the candidateis50
years. The candidatesshould a so haveworking experienceand linkageswith therel evant organi zation
to carry out research on R& D projectsof societal relevance.

Under this scheme, 32 projects have been supported in the year 2009-10. In one of the project,
study was undertaken on I ncidence and Aetiology of Neonatal Sepsisin Rural Institution at
Institute of Post Graduate Medical Education & Research, Kolkata to assess the incidence ans
aetiology of neonatal sepsisinrura ingtitution setting.

The specific objectivesof the project were:

a.  Determination of incidence& causative organismsof neonata sepsisinarura ingitutional setting.
b. Study of feasibility of centralized Microbiology lab for processing critical samplesfrom periphery.
c. Development & testing of atransport system for the same.

d. Toconvey resultsinatimely and efficient manner in order to ensureearly & appropriatetreatment.
e. Framingarationa antibiotic policy for rura centre.

Under thisproject, feasibility of devel oping asystem of transport of critical culture samplesfrom
peripheral unit to central lab isstudied. Experiments have been carried out with several prototypesfor
transport systems.

WOS-C Scholar ship Schemein thear eaof | PR: TheWOS-C schemeof DST isbeing coordinated
andimplemented by the Patent Facilitating Centre (PFC) of TIFAC onbehalf of DST sinceitsinceptionin
the year 2002. Under this scheme the selected candidates are trained for one year in the area of PR,
mainly patents The schemeisbeing carried out at four different centres, namely Patent Facilitating Centre
(PFC) of TIFAC, New Delhi, Centrefor International Cooperationin Science (CICS- former CCSTDYS),
Chennal, Indian Ingtitute of Technology, Kharagpur and Unit for Research & Devel opment of Information
Products (URDIP), CSIR, Pune.

About 230 women scientists have been trained in five batches. Out of these 230 candidates, 98
candidates have successfully cleared the Patent Agent Examination conducted by the Patent Office of
India. For clearing thisexam, these candidates havereceived acashincentiveof Rs. 10,000/- also. 80%
of thewomen scientistswho havereceived training under thisscheme are now well placed and are pursuing
their career intheareaof IPR. PFC hel psthe scientistsin tracking and establishing gainful engagementsin
theareaof IPR after they completetheir oneyear training.

The selected candidates are given amonthly scholarship based ontheir qualification during the one
year period. Therehasbeen arevisionintheamount of the scholarship received by the candidates. The
scholarship for the candidates having post graduation degree (M. Sc.) or equivaent hasbeen revised from
earlier Rs. 10,000/- to Rs. 12,500/~ per month. Similarly the scholarship for the candidateshaving doctorate
degree (Ph.D.) or equivaent has been revised from earlier Rs. 15,000/- to Rs. 17,500/- per month.
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Thetraining for the 84 candidates of thefifth batch completedinMay 2010. Thetraining for thesixth
batch started from May 10, 2010 and isstill going on. Seventy three (73) candidateswere sel ected under
thesixthbatchinall thefour centres. A common fiveweek orientation programmefor the candidatesof dll
the centreswas organized by PFC at New Delhi from May 10to June 11, 2010. Theorientation programme
wasavery exhaustive programmeon | PR. Lectureson different aspectsof | PR wereddivered by eminent
peopleintheareaof IPR. During thisone month, the candidates were exposed to variousfacets of IPR
like patents, copyright, trademarks, designs, plant variety and geographical indications. They werealso
made aware about the subjectslike P management, preparing technology scan reports, international
treatieson IPR, filing procedures, drafting of various| P applications, proceduresof thelP officesof India
and other countries. Many sessionsin this programme were dedicated to provide handsontraining tothe
candidates on patent searches. The candidateswere introduced to different databases on patentslike
USPTO, ESPACE, EKASWA, STN, MICROPATENT, IPSCORE and many others. Somenew features
wereintroduced in thisprogrammewhichincluded lectureson Indian lega system, basicsof computers,
technica writing and communication, surprisetestsand an IPR quiz. Thereweremany interactivesessons
aswell where candidates were asked give presentation on varioustopics.

After the programme, the candidateswere placed asinternswith patent attorney firms, | P departments
of government agencies, MNCsand Patent Information Centres(PI Cs). Somecandidatesleft theprogramme
in between dueto their personal reasons. Their trainingwill concludeonMay 19, 2011.

After few monthsof their internship were over, the candidates were exposed to another two-day
workshop on patent drafting. Thisworkshopwasheld at on September 13-14, 2010 at Chennai centre,
at Kharagpur centre on October 30-31, 2010 and at Delhi centre on December 11-12, 2010. Inthis
workshop, the candidateswereexclusively trained in practical nuancesinvolved in patent drafting.

Thepreparationsfor the selection of the seventh batch have already started. Theadvertisement for
inviting applicationswasbrought out on November 20, 2010 in the Employment News, the Timesof India,
the Sakal, the Hindu and the Anand Bazaar Patrika. We havereceived around 3900 applicationsinall the
four centres. Thewritten examinationwill be conducted s multaneoudly at thefour centreson February 20,
2011. Thetraining for the seventh batch isexpected to startin May 2011.
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CHAPTER

SCIENTIFIC SERVICES

The Department of Scienceand Technology offersadiversity of scientific servicesthrough Survey of
India(SOl), Nationa Atlasand thematic Mapping Organization (NATMO), Technology Information
Forecasting and Assessment Council (TIFAC), Vigyan Prasar (VP), Nationa Scienceand Technology
Management I nformation System (NSTMIS), Nationa Accreditation Board for Laboratories(NABL)
and Good L aboratory Practice (GLP).

Whilethe Survey of Indiaprovidesbase mapsfor integrated development of our country, NATMO
isapremier organizationinthefield of preparation of thematic maps, educating peopleof Indiaabout
the changing scenario of thepolitical, socia, economica & cultura set up of the country and hel ping
the plannersto use the maps as devel opment tool sfor resource mobilization at grassroot level.

TIFAC, anautonomousinstitution of DST supports programmes such as Technology Refinement &
Marketing, Collaborative Automotive R & D and National missions(eg. Geospatia Applications,
Bamboo A pplicationsetc.) and al so supportsaPatent Facilitating Centre, thus creating awareness
about intellectua property rights(IPR) inthecountry. V Phandlesactivities pertaining to communication
of science and technology, while NSTMISisinvolvedin collection of dataon resourcesdevoted to
research and development in the country.

NABL and GLParelinkagesof |aboratoriesand test facilitiesin the country with regulatory authorities.
Ononehand, NABL implementsand maintainsan accreditation system for |aboratoriesin accordance
withthereevant nationa and international standardssuch asinternationa Laboratory Accreditation
Cooperaion (ILAC),AsaPacific L aboratory Accreditation Cooperation (APLAC), whiletheNationa
GLPComplianceMonitoring Authority isresponsiblefor compliancemonitoring of GL Ptest fecilities
inthe country in accordance with the OECD Principlesof GL P, so that the safety datagenerated by
Indian test facilitieson chemicasisaccepted world-wide.

Sol aswell asNational Resource DataManagement System (NRDM S) have offered va uable Geo-
gpatia technology services. New Datapolicy for improving accessand sharing has been devel oped
and the revision of map policy has been undertaken. NABL has expanded its service potentials.
Thereis 14% annual growth of services rendered and revenue gained. NABL has gained self-
sustainability with respect to revenue expenditure. Indian entry into Good L aboratory Practice (GLP)
isnow madetangible.

TIFAC hasmounted aninitiativeto establish arevol ving fund for supporting Home Grown Technologies
and prepare a Technology Vision 2035 for the country through participative and consensus based
approach.

Survey of India, under the Department of Science & Technology bearsaspecia responsibility to
ensurethat the country’sdomainisexplored and mapped suitably to provide base mapsfor expeditious
and integrated devel opment and ensurethat all resources contributetheir full measureto the progress,
prosperity and security of our country now and for generationsto come.
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Intheemerging information marketplace, geographic or geo-spatia information occupiespre-eminent
position. Infact, theuseof high quality, reliable, geo-spatia informationiscritical tovirtually every sphere
of socio-economic activity —disaster management, forestry, urban planning, land management, agriculture
and infrastructure development etc. Survey of Indiaisproviding base maps, geographic and geo-spatia
information to user community.

SCIENTIFIC RESEARCH
Antar ctica Expedition
Initiative

A network of well distributed precise control pointsisessentia for carrying out mapping or location
based research activities, Survey of Indiastarted participation in Indian AntarcticaResearch Programme
from 10th Expedition, 1990-91 and started providing anetwork of Ground Control Points, mapping for
scientific studiesin Schirmacher Oasis, Antarctica. Geodetic and Geophysical observationswere made

using theodolites, EDM instruments, GPS and other Surveying equipmentsfor providing anetwork of
Ground Control Points.

Achievements

18 Planimetric control pointsin WGS84 datum were established in Schirmacher Oasisand surrounding
areausing Ashtech dual frequency GPS Receiver.

Heightsof the stationswere provided intwo different ways.

(@ ConnectingtoInstantaneousMean Sealevel.
(b) Computing elipsoidal height from GPS and then subtracting the Geoidal Undulation from
0OSU86D Global Geopotential

In addition, gravity measurementswere also madeon all control points established through GPS
techniques.

= H' is obtained by connacting 1o instantanacus MSL
* h is obtained from GPS Obsarvation

=M is from Geold Model
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All these activitieswere carried out in view of providing basic control aswell asfurther studiesfor
Crustal Movement or Glacier Movement.

During the 29" Indian Scientific Expedition to Antarctica2009-10, mapping of 3.5squarekm and
total up to date morethan 20 squarekm on scale 1:5,000 with 5 metre counter interval at Schirmacher
Oasis, hasbeen completed. The areaaround Maitri has al so been mapped on 1:1,000 scale.

HUMAN RESOURCES FOR INDIAN S& T ADVANCEMENT

Varioustraining programmesround the year are conducted by the Indian Institute of Surveying &
Mapping (11SM), the capacity building arm of SOI to train the officersand staff of the Department, other
Central and State Government Departments, and trainees from foreign countries sponsored by the
Government of India.

35 Basic/Scheduled coursesincluding 04 Advance courses on varioustraining programmes during
theyear were conducted during theyear and 511 trainees underwent such courses. 371 officersnominated
by various Scientific/professional organizationsand 27 Engineering students participated in 22 specia
courses designed specifically by [1SM. Special efforts were made to conduct short term courses for
dissemination of new technol ogiesand crestion of map awarenessamongst publicingenera and scientific
community.

18foreign nationa ssponsored by the Roya Government of Bhutan and 03 foreign national ssponsored
by Oman were among those attended the schedul ed courses during the year.

TECHNOLOGY DEVELOPMENT PROGRAMMES
Dual Map Series
Initiative
Over theyears, Survey of Indiahasproduced arich“base’ of map information through systematic
topographical surveysand the use of remote sensing images. Further, the availability of high resolution

satelliteimagesfor updation of old database, Global Positioning System (GPS) for providing control and
integrable datafrom other sourcesin Gl Senvironment enhancesthe utility of these datasets.

SITRVIY CORAVTTH TITE BRATICRIAE, FILAG AND STTRYEYTH
CHIBFTTA SHEICHRT CiLACTES T 1oH

Fig.6.1
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In order to meet the demand from theusers’ community not only for free accessto map databut also
for thelatest updated and higher resolutions data sets, Survey of Indiahasgenerated two seriesof maps—

1. Defence Series Maps (DSMs), which will mainly cater for defence and national security
requirement. These seriesof maps(in analogueor digital forms) for theentire country will be
classfied.

2. Open SeriesMaps(OSMs), whichwill bebrought out exclusively by Survey of India, primarily
for supporting development activitiesin the country. Each of these OSMs(in both hard copy
and digita form) will become unrestricted after obtaining aone-time clearancefromtheMinistry
of Defence.

Achievements
1. 1:50,000 scaletopographic data.

a) Survey of Indiahas completed updation of digital data base pertaining to 4,498 sheetsfrom
field verified data. Field updation of map data has been completed for 4507 sheets.

b) Transformation of 4409 sheets, Patterning of 3256 sheetsand printing of 1079 sheetsfrom
updated digital database on 1:50,000 scal e pertaining to OSM have been compl eted.

c) Transformation of 3293 sheets, Patterning of 2102 sheets and printing of 300 sheetsfrom
updated digital database on 1:50,000 scale pertaining to DSM have been compl eted.

2. 1:25,000 scaletopographic data.

Digital Datagenerationisunder progressas mentioned below:

Total sheetson 1:25,000 scale = 19,390
Sheetssurveyed sofar =12,223
Sheetspublishedin hard copy form = 7,987
Sheetsdigitised sofar (insoft copy form) = 6004
Tidal Data
Initiative

Survey of India(SOl) istheonly agency having the mandate for monitoring and analysisof sealevel
changesand itsassociated impact a ong Indian coastlineand idandssince 1877. SOI took leadershipin
the contribution for determination of MSL and providing accuratetida predictionsfor safecommercid
navigation, sealevel development work and for strategic planningwith our traditional Indiantidal network.

Now SOI has equipped the maximum tide gauge stationswith digital tide gauges co-located with
GPSreceiver to monitor sealeve variation and crusta movement. Red timedatacommunicationfacilities
have been established at National Tidal Data Centre, Dehradun aswell as at several remotelocations
along Indian coastlineand Idands.

Achievements

Tidal datareceived fromtheremotelocationsisbeing analysedinreal timeat National Tidal Data
Centre, Dehradun. Thisdatais aso being mirrored to National Tsunami Warning Center, INCOIS,
Hyderabad onredl timefor further analysisandissuance of aert/ warningin case of extreme eventslike
tsunami and storm surgestaking placeintheregion. Thiswill facilitatetimely evacuation of publicfrom
tsunami and storm surge hit areas. Dataisa so being provided to BARC, Mumbail onreal timefor safety
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of their vital ingtallations. The above dataisalso being utilized for determination of Mean Seal evel and
Tidal analysisforimprovedtidal predictions.

Tidal dataand GPSdatawill provide abasictool for various scientific studiesrel ated to sealevel
variationsand crustal movements.

Fig. 6.2

Gravimetricand geomagnetic contr ol networ k
Initiative

Survey of Indiaa so hastheresponsibility to provide and maintain the Gravimetric and Geomagnetic
control network of country.

GRAVITY: TheGravity observationiscarried out by Survey of India for execution of departmental
programmeof 15 km gravity mesh, Gravity observationsaong selected profilesasand when required,
Gravity observationsaonglevelling linesand for Computation and study of variousgravity anomalies.

Achievements

At present, there are 56 standard gravity stationsin the country which are being used for densification
work. Gravity observationsare used for measurements of height above vertical datum (i.e. geopotential
number), Geodynamic studies& Development of Geoid Model for India.

High Resolution Gravimetric Geoid Mode has been developed for Delhi areaand isunder testing.
However itisunder devel opment for the other areas.

Survey of Indiaaso provides Gravity valuesand true North at Satellite/ Missileslaunching Stesand
Airforcestationsetc.
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Fig.6.3

Geomagnetic: The Geomagnetic Observations all over the country are being performed for
development of Geomagnetic Modd of Earth, preparation of Geomagnetic Anomaly Maps, Geomagnetic
Observationsof Horizontal Force (HF), Vertica Force (VF) and Declination (D) at Magnetic observatory,
Sabhawala to determinetotal force.
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Achievements

Survey of Indiacarried out observationsat 183 repeat geomagnetic stationsfor secular variations,
preparation of declination chart oncein 5 yearsand Chart for Horizontal force& Vertical forceispublished
every 10 years.The mgjor usersare Defence Forces, Airport authority and topographical unitsof the

department.

Thedataiscollected a magnetic observatory, Sabhawa athroughout theyear for publishing Magnetic
Bulletinsand dataisalso supplied to 11G, Mumbai etc.

Sabhawa aMagnetic Observatory hasbeen upgraded to Digita Geomagnetic Observatory. Fluxgate
Digita Magnetometer hasbeen procured andingtdledinit.

National standar dized control framewor k
Initiative

Survey of Indiaisestablishing anet-work of standard ground control points spread throughout the
country to enable state cadastral department besides other agencies engaged in generating geo-spatia
information to carry out their job in anational geodetic reference system. Thistask will becarriedoutin
three phases. Thefirst phase envisages the establishment of 300 well spread high precision Ground
Control Points (GCPs) at aspacing of 250-300 km apart. Inthe second phase, theresponsibility will be
to densify it with 2200 precision Ground Control Pointsat aspacing of 30 to 40 km apart. Inthethird

phase, it will befurther densified to 65,000 GCPs connecting al thetri-junction village boundary pillars
availableontheground.

Monument Phase- | Monument Phase-l

Monument Phase -

Fig.6.5
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Achievements

Survey of Indiahasdready completed the observation at 300 Ground Control Points(GCPs) covering
theentire country in 1% phase. Densification of first order network at aspacing of 30to 40 km. apartis
under progress.

Reece/ Site selection of 2149 points, construction of 2124 pillars and GPS observation at 882
stations have been completed so far. Processing & adjustment of GPS datafor GCPLibrary Phase-1l in
M.P, U.P, Bihar, Maharashtraand Gujarat stateis compl eted.

I nter national scienceand technology cooper ation

Survey of Indiarepresentsat various | nternational conferences/Seminarsto promotethe growth of
Surveying and Cartography and to introducethelatest technol ogy for optimum results. Survey teamsfrom
Geodetic & Research Branch of Survey of Indiaare sent to Bhutan for imparting Gravity & Geo Magnetic
Survey onthejob training to Bhutanese survey officersunder Govt. of India, Ministry of External Affairs
vide DST gpproved Project “ Technology Transfer and In-house Capacity Buildingin Gravity and Magnetic
Survey Work” for the Royal\Govt of Bhutan.

National science and technology management infor mation systems(NSTTMIS)
Mapping and Delineation of Hazard Line
Initiative

To ensure effective protection of shorelines, coastal infrastructure, livelihoodsand livesthrough
improved coasta management aCoastal Management Program undertaken by Ministry of Environment &
Forest (MoEF) and entrusting thework of supplying arequisite coastal dataand vulnerability mapping,(

involving hazard line demarcation of coastal areas) to Survey of Indiathroughitsintegrated Coastal Zone
Management (ICZM) Project.

Hazard linewill be based on two sub-components, oneistherate of coastal displacement (Erosion
line) and other is Coastal inundation level dueto natura factorsliketides, storms, surgesand cyclones
(Flood line).

Achievement

By it’smorethan 240 year of experiencein national surveying and mapping, Survey of India, the
national mapping agency of Indiapossessesthe necessary expertise, infrastructureto carry out such massive
project.

Methodology: todraw hazard line- erosion line

The coastal lineisdrawn from the oldest data available with SOI. For this purpose, the maps of
1:50K scalewill be used. New coastal lineis drawn from the latest geocoded satellite imagery and
difference of bothisfound out. Thedifferenceisextrapolated to say for next 100 yearsand extrapol ated
lineisErosonline
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SOI Topo - sheets of Coastal India

Fig. 6.6

Methodology: todraw hazard line- erosion line-inundation level:

Survey of Indiaobservestidal datafor morethan 100 yearsat varioustidal stationsat each hour.
Max water level from each tidal station will betaken (asagreed tofor last 30 yrs). The max water level
from eachtidal station will betaken. Thisvaueof max water level will be superimposedtothe DEM of the
coadtal area. Thiswill givetheHood lineandit will givethemax coastal flood level line

Hazard Line

HAZARD LINE "~._EROSION LINE

™

Max Flood line

Land

SEA AREA

Fig.6.7
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Thework isunder progressto demarcatethe coastal hazard lineall along themainland coast of India.
Tidal datapertainingto 40 years(asa availablewith G& RB) for extraction of maximum annua elevation
and extra-pullation for 100 years pertaining to 20 various ports (converted to M SL heightsascompiled by
G& RB) hasbeen suppliedto MoEF. DT Levelling and GPS observation for provision of control frame
work isunder progress.

Coal MineProject
Initiative
Survey of Indiaisgoing to generate up-to-date digital topographical mapsof Major Indian Coal

fieldscovering an areaof 26,400 sg.km. infiveyearstimein collaboration with Centra MinePlanning &
Desgningtitute, asubsidiary of Cold IndiaLimited using aeria photographsand adequate ground checks.

To generate the Topographical maps of the major coalfieldson 1:5000 scalewith 2 meter contour
interval in Plains(in caseof hilly terrain contour interval may be 3-5 meter aspractical ) in GISdigita
format based on Digita Photogrammetric Techniquesusing highresol ution aeria photographsand adequate
ground verification.

Survey of Indiaa soimpart on-job training on data processing and interpretation to 4 scientists of
Centrd MinePlanning & DesignIngtitutefor threemonthsat theinitia stageon preparation of Topographica
maps based on aeria photographsusing digital photogrammetric technique.

Achievement

TheVector ShapeFilesin.dgnformat in respect of 10 Coa Fields(Priority —1 area) ( Bisrampur,
L akhanpur, Korba,Chirimiri, Sonhat, Sohagpur, Talcher, Hasda, Arand,,|.B. Valey & Mand-Raigarh)
has been completed and send to NRSC for aerial Photography.

Fieldfor providing control point (Plan & Height) isunder progress.
Urban Mappingfor NUIS
Initiative

TheMinistry of Urban Development (MOUD), hoststhe National Natural Resources Management
System ( NNRM S) Standing Committee on Urban Management (SC-U) and the proposal to develop
holistic National Urban Information System (NUIS) Schemewas mooted by the SC-U to betakenupin
aNational Mission Mode. Theobjectiveof the project isto devel op attribute aswell asspatia database
for variouslevelsof urban planning and decision support to meet requirements of urban planning and
management. Survey of Indiain collaboration with Ministry of Urban Devel opment hastaken up thework
to generate and supply the geo-spatial datarequired for the project.

Databasesto be devel oped at two level son 1:10,000 scale Gl S database for Devel opment/M aster
Planfor 152 selected townsusing remote sensing satelliteimagery and on 1:2,000 scale Gl S databasefor
detail ed town planning schemesusing high resol ution remotely sensed datasources (Aerial Photographs)
for the same 152 selected towns. On 1:1,000 scale Utility Mapsderived from the 1:2,000 base maps, for
22 townsto be undertaken using Ground Profiling/Penetrating Radar (GPR) technology.
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Geo-referenced Satellitelmagery of Allahabad City for Thematic Mapping
MERGE PRODUCT (25RESOLUTION) OF P5 (25RESOLUTION) & P6 (5.8 RESOLUTION)

Fig. 6.8

Achievement

Databaseson 1:10,000 scale— Survey of Indiahas supplied Geo-referenced Satellite Imagery of
148 townsto Nationa Remote Sensing Center (NRSC) for Thematic mapping and 140 has been accepted
by them. Themeatic mapping of 97 towns have been completed and final product of 85 towns has been sent
to state nodal agency.

Databaseson 1:2,000 scale- Aeria photography of 103 towns have been received and scanning
of 101 towns have been completed. Control pointsof 85 towns have been completed and for 16 towns
areunder progress. 2D Feature extraction of 60 towns has been completed sofar.

Ground Survey of 6 towns, using Total Station hasbeen completed while Ground Survey of 1 town
isunder progress.

Security clearance of 43 towns has been obtained from GSGS and data has been sent to State Nodal
Agency.

Databases on 1:1,000 scale (GPR Survey) - Job awarded to M/S Eaga energy Pvt. Ltd. and
work isunder progress.

Delhi Sate Spatial Data I nfrastructure (DSSDI ) Project
Initiative

Survey of Indiahasto create Land Information System and central databasefor al Govt. Department
of Govt. of National Capital Territory of Delhi (GNCTD) and 3D GI S solution including generation of
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large scal e base map which hasthefollowing work scheduled:-

Extension of framework control, Aeria Triangulation, DEM generation and preparation of Ortho-photo.
System design, datamodeling, system integration and operations.
Primary datacapture and creation of comprehensiveLISand UIS.
Generation of 3D Pictorial GISfor entireNCTD.

¥
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Fig. 6.9

Achievement

Extension of framework control, Aeria Triangulation, DEM generation and preparation of Ortho-
photo had been completed. Install ation, Testing, | ntegration and operationalisation of main control centres,
monitoring centresare completed. Delhi Geo Portal for DSSDI project hasbeen installed.

3D Fesature extraction, Ground validation over ground utility survey & creation of topographical
database had been completed. Property survey for property GIS, linking of property datawith thebuildings
and Utility Mapping (Underground) are under progressand likely to be compl eted soon. 3D Topology
generation completed for al 9 districts (1424 sg.km.) except restricted area.
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GISBASED MAPPING OF CITIESTOWNS
Initiative
Survey of Indiahastaken up ajobfor Registrar General of Indiato supply thedigitized ward Maps

with attached attributes. Initially 22 towns have been taken for the project. Each townisdivided into
Wardsand further sub divided into Enumeration block (E.B.).

Ward map will be prepared on large scale (1:2000) and will be verified on the ground to collect the
house number aong with the other informationin tabular form. Whenthemapsaredigitized (with attribute
house number map), thedigital wardisjoined with thetabular informationto givethedigital dataof ward
with completeinformation.

SampleWard M ap of Itanagar Town
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Fig. 6.10

Achievements

Survey of Indiahas supplied high resol ution satdl liteimageriesof 22 capitd citiesto office of Registrar
Generd of Indiafor drawing ward boundariesand collection of requisiteinformationfromfield. Digitisation
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of Ward map of 1082 ward mapsiscompleted sofar and plots& digital dataof 827 ward mapshasbeen
suppliedto Registrar Generd of India

Science and technology programmes for socio — economic development
(i) Topographical activities:
(@ Control Work:

o« Traverse ... 864 linear km

* Levdling ... 1,536 linear km
(b) Surveys:

*  Boundary demarcation(Indo-Pak) ... 212linear km

*  Boundary demarcation(Indo-Bangladesh) ... 771linearkm

* Jointdemarcation/relocationof missng/ ... 935pillars

Joint demarcation, relaying & construction of

Boundary pillars(India—Bhutan) ... BP24-50 & 75-83
Verificationsurveysfor IAF .... 15Aerodromes
(¢) Printing:
*  Printing of varioustypesof maps ... 1000 Maps
i) Digitisation and creation of Digital Cartographic databases
*  Departmental mapsonvariousscaes ... 801 Mapson 1:25,000 scale
*  ExtraDepartmenta mapson variousscaes ... 100 Project maps

iii) Geodetic and Geophysical surveys.
a)  Geodetic surveysfor monitoring of progressof variousdevel opmenta projectsarein progress.

b) Duringtheyear, Survey of Indiaiscommitted to carry out thefollowing tasks asdepartmental

commitment:

. GPS observations - 594 stations

. Precision Levelling - 2024 linear km
. EDM Traverse - 50 linear km

. Gravity observations - 96ldtations

. Installation of Tide Gauges - 12 Stations

Science and technology based services
Thefollowing projectsbased on latest avail abl e technol ogies have been taken up by Survey of India.
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(@ Hydro-ElectricProjects

Largescdesurvey with provision of precise height and planimetric controlsfor planning of various
Hydro-Electric Projectsat different places have been taken up.

() Kashang Hydro Electric Power Project (Himachal Pradesh):- Periodical Checking of Tunnel
aignment Checkingand Supply of Control data(Co-ordinatesand BMsHts.). Work compl eted
inall respect and datahasbeen suppliedtoindetor

(i) Tidong H.E.P. Project (Himachal Pradesh):- Supply of control data (Co- ordinates, BMs
& Hts,) Work completed in al respect and data has been supplied to indetor.

(i) Khauli H.E.P. Project (Himacha Pradesh):- Supply of Control data (Co- ordinates, BMs
&Hts,) & mapping on 1:1000 scale. Work isunder progress.

(iv) Kadwan Project (Uttar Pradesh):- Supply of Control data (Co- ordinates, BMs & Hts,) &
Field verification. Work isunder progress.

(b) M.N.R.E.Project: - Survey of Indiagenerates Digital Elevation Model (DEM) of entire country
on 1:50,000 scalefor Ministry of Non Conventiona Resources Energy.

(c) NRSCProject:- Survey of India Converted Digital Topographical Databaseof 2890 maps on
1:50,000 scalefrom DGN to Arc Geo database and supply to National Remote Sensing Centre.

(d) Special Surveyfor |AF/Air Ports:- Survey of Indiacarry out specia survey for IndiaAir Force
and Prepares IAF(OGM), IAF (PGM) & Land Approach Chart (LAC) etc.

INTERNATIONAL SCIENCEAND TECHNOLOGY COOPERATION

Survey of Indiarepresentsat various|nternational conferences/Seminarsto promotethe growth of
Surveying and Cartography and to introduce thelatest technol ogy for optimum resuilts.

Survey teamsfrom Geodetic & Research Branch of Survey of Indiaare sent to Bhutan for imparting
Gravity & Geo Magnetic Survey on thejob training to Bhutanese survey officersunder Govt. of India,
Ministry of Externa Affairsvide DST approved Project “Technology Transfer and In-house Capacity
Buildingin Gravity and Magnetic Survey Work” for the Roya Govt of Bhutan.

National Atlasand Thematic M apping organi zation isasubordinate office under theadministrative
control of theunionMinigry of Science& Technology (Department of Science& Technology), Government
of India Theorganizationisheaded by aDirector and assisted by two Joint Directors, seven Dy. Directors,
Twenty seven Group ‘A’ officers, thirty seven Group ‘B’ officers of Gazetted category, one hundred
seventeen Group “B” non-Gazetted officers, onehundred forty nine Group‘ C’ officers. Theorganization
hasatota strength of 400till datewhichincludesalarge number of quaified professiona geographersand
Cartographers, perhaps the largest number under one roof anywhere in the world. It is a permanent
government organization and premier organizationinthefield of preparation of thematic maps.

Themain objective of organizationisto educate people of Indiaabout the changing scenario of the
political, social, economical & cultural set up of the country and to help the plannersto usethe mapsas
development tool sfor resource mobilization at grassroot level. State atlaseshelpinabigway for better
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planning when resource databaseisavailablein atlasform. Historical & cultural heritage atlasesarethe
comprehensive cartographicrecord of historical and cultural heritageof India To cope up with thedemand
fromtheusers, atlasesfor visually impaired are being prepared to help blind personsto have aclear idea
about India’sphysical, cultura and socio economic aspects. ElectronicAtlasof Indiafacilitatesitsusersin
different aspects of Indiaasdepicted in National Atlasin digital format. Golden Map Service covering
whole of Indiais being prepared to provide village level information for any sorts of planning and
developmenta works.

Functions:
a) Compilation of theNationa Atlasof Indiain Englishand Hindi
b) Preparationof Nationa AtlasMapsinregional languages

c) Preparation of thematic mapsbased on research studieson environmental and associated aspects
and their impact on socia and economic development.

d) Any other work entrusted by the Central Government to NATMO

e) Automated Mapping & Geographical Information System for increasing efficiency in mapping
technology.

f)  Geographical/Cartographical research & training.

g Golden Map Servicecoveringwholelndia.

h)  Development of Digital Cartographic Databasefor large-scale Thematic Mapping.

i)  Web-based National Atlasof India.

j) Mapsfor Low Vision Persons.

k) MapsforVisualy Impaired.

TARGET AND ACHIEVEMENT FOR THE YEAR 2010 -11 (Up to 31% October, 2010)

PROGRAMME
Target 2010-11  Achievements 2010-11
by no.of maps by no. of maps
(Up to 31% October, 2010)
a. DPMS(Revison) 4 maps 2maps
b. StateAtlasof Jharkhand 10 maps 6 maps
c. SateAtlasof M.P. 15 maps 9 maps
d. Specid map 4 maps 2maps

e. School Atlasfor visudly impaired
(English) to be continued asper TIFAC
(DST) Programmed on regular basis. 5maps 3 maps
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f.  School Atlasfor visudly imparedin

Assameese (to be continued onregular basis). 4 maps 2maps
0. ElectronicAtlasof India 5maps 3 maps
h.  Goldenmap Service 10 Scenes 6 scenes
i. Punjab StateAtlas 8 maps 5maps
j. Re-printing of National AtlasMaps 6 maps 3 maps
k. Revisonof NATMO maps 4maps 2maps

Key Achievementsfor 2010-2011

1. NATMO appliedfor National Award for School AtlasVisually Impaired Persons
2.  Draft of NDMA reportissubmitted

Resear ch, Development and Training:

Regular activities on research and devel opment isacontinuing job and has doneits sharefor the
period successfully. In housetraining in thematic cartography, photogramatary, remote sensing and GIS
has been taken up as and when necessary during the period.

Other activitiesdoneduringtheperiod:
i)  Severa NATMO officidsactively participated in many national conferencesand seminars.

i)  NATMO participated inregiond, national and internationa exhibitions, book fairsto popularizethe
utility of the maps, atlasesand database of NATMO.

i)  Database creationthrough GISisin progressasan ongoing job.
iv)  NATMO mapsin e ectronic mediaare an ongoing project and are also done during this period.
V)  Scanning, plotting asapart of extradepartmental activity isalso donefor generating revenues.

vi) Asenvisagedinthe TIFAC(DST) activity, it wasfelt that mapsand atlasesshould aso beinregiona
languagesfor visualy Impaired gpart in addition to English and Hindi versions. Assuch thesamehas
beeninitiated during thisperiodin Bengai (with mapsof West Bengal)

Technology Information Forecasting and Assessment Council (TIFAC) wasestablished intheyear
1988 under broad Grouping of among autonomousingtitutionsof DST asK nowledge Service and Expert.
Total number of employeesin TIFACis80.

Important Highlights of 5 Major Research Programmes (2010-11):
Technology Refinement & Marketing Programme (TREMAP)

The Technol ogy Refinement and Marketing Programme (TREMAP) wasinitiated with the objective
of pushing innovative products/ prototypes, up the commercialization cycle, towards market through a
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network of Technology Commercialization Facilitation Agencies (TCFAS). During theyear, the TCFAS
network has been extended to seven and one moreisunder consideration. Thirteen new projects have
been initiated thisyear so far, including side view mirror, novel florescent reagent, automatic cashew
decorticating machine, dental / medicd aspirator, non-eectricwater level indicator and sound wavearway
sensor.

AgricultureSector

Technological interventionsfrom TIFAC have made significant impact on thefarm productivity of
demongtration areasin different parts of the country. Seed production of paddy, wheat and pulsesthrough
farmer cooperativewere encouraged inthe some parts of Bihar and Eastern Uttar Pradesh. Intheseareas
farmerswere a so motivated and trained on cultivation of aromatic cropslike mentha, lemon grass, vetiver,
etc. ascash cropsfor better earningsthrough crop diversification programme. On farm technological
demongtrationindifferent partsof Varanas didtrict were conducted to bring down theinsecticides/ pesticide
content in the cerealslike paddy, wheat and vegetables. To cope up draught like situation in ninerice
growing districtsof Eastern Uttar Pradesh, Ka anamak (salt tolerant aromatic rice variety with black husk)
waspromoted in 160 acresof land. To promote organic farming, low cost techniquesfor the effective crop
protection through Trichodermaformulations as one of the component of integrated pest management
were demonstrated in Jaipur and K otadistricts of Rgjasthan in collaboration with Indian Agricultural
Research Ingtitute, New Delhi.

Agro Food Processing Sector

The sector envisagestechnol ogy demonstrations & interventionsto improve productivity, quality,
vaueadditionincluding extending shelf life, post-harvest processing and waste utilization through adoption
of new technologiesinthethrust areasof dairy & fishery. Two projectsonfrozenloins& steaksof yellow-
fintunaand va ue-addition of low va ue marine pel agic fishesin fisheries sector and aproject on clean milk
production valueadditionintribal areasof Jharkhand in dairy sector have been undertaken.

Health Careand Herbal/ Natural Products

A product called Baco-Mind has been devel oped from Bacopa monnieri extract under the project
* Standardization and international commercidization of Bacopamonnieri extract for itscognition enhancing
activity” implemented at Bangalore. Project on PlasmaFractionation: Demonstration of Devel opment
and Commercidlization of PlasmaProductsisaimed towards manufacture of low volumeand highvaue
virus safe plasma productsthrough the process of fractionation at National PlasmaFractionation Centre
under Research Foundation for National Blood Transfusion Servicesat Mumbai.

Bioprocess& BioproductsProgramme

TheBioprocess& Bioproducts Programmeaddresses critica technology needsfor biotransformation
& enzymatic processestowards devel opment of active pharmaceutical ingredients, neutra-ceuticals, phyto-
chemicals, bio-energy & bio-fuels. The projectson the biotransformation of chirally pure compoundsas
drug intermediates, enzymatic detoxification of jatropha seedcake along with the recovery of residual
hydrocarbon, development of L-argininefrom starch by fermentati on etc. have been launched under the
programme.
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Technology Up gradation of select MSME clusters

The MSME programamsat providing R& D and technical support to select MSME clustersthrough
an approach based on establishing and leveraging academia-industry interaction. A documentary film
highlighting the best practicesin foundry industry has been prepared and circul ated to industriesin the
Howrah Foundry Cluster. The R& D innovation centre set up at the School of Bioscienceand Engineering,
Jadavpur under the Baruipur Surgica Instrument Cluster isreaching out with R& D support totheclusters.

India-International I nstitutefor Applied System Analysis(11ASA) Programme

India- 1l ASA Programme facilitates coll aborativeresearch projectsamong scientistsfrom Indian S& T
organizations/academicingtitutions with [1ASA researchersin theareason mutud interests. Thetraining
workshops in specialized areas with a focus on modelling techniques are also convened under the
programme. TIFAC in partnership with I1ASA had also organized atwo-day international workshop on
water resource management and sustainability in September 2010.

Patent Facilitating Centre (PFC)

Decision wastaken for filing fresh 37 patent applicationsin India. Thefifth batch of thewomen
scientists completed their oneyear training in IPR in May, 2010. The sixth back of 73 candidates are
getting trained in PFC and three other | ocations. An advanced training courseon | PR for NAM and other
devel oping countrieswas conducted in July, 2010. PFC a so conducted aworkshopon‘IPR& WTO' in
September, 2010 whichwasattended by 20 scientistsand technol ogists. Other activities, including awareness
workshops, training programmeson | PR and handling of DRDO | P applicationswere continued.

CollaborativeAutomotiveR & D (CAR)

Theprogrammevision isto enhance energy security, environmental quality, economic growthand
edtablishacomptitivetrangportationindustry inIndia. A detailed Technol ogy Roadmap hasbeen devel oped
inorder to hel pimplement the programme. The Technol ogy Roadmap comprisesof (i) alist of technologies
that are critical to the development of aworld class automotive vehicleand partsindustry, (ii) alist of
expertsinthesetechnologies, and (iii) aprioritized list of R& D programsto be conducted in order to bring
industry toworld classtechnology status.

CollaborativeAutomotive R& D (CAR) has, from 2003till now, been functioning asthe country’s
leading R& D programinvolving many stiakeholders. CAR hasthe support and participation from Department
of Heavy Industry, and its constituent agencies. The programme so far hasimplemented 10 consortium
projects, involving a total of 14 national labg/ institutes, 15 companies (automobile & component
manufacturers) and 10 technology intensive SMEs.

National missionsled and coor dinated:
Mission for Geospatial Applications

Themission, origindly launched as’ Reinvigorating Indian Agriculturethrough S& T’ wasrechristened
as‘'Missionfor Geospatial Applications . Theactivitiesbroadly include (i) agricultural assessment, (ii)
flood modeling and forecast, (iii) internal security; and (iv) Disaster Management and Monitoring of
Deveopmentd Activities
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National Mission on BambooApplications (NMBA)

TheNMBA supports projectsfor promoting and facilitating bamboo technol ogiesand productsfor
variousend-usesand applications.

Foresight reportsand analysis:
Bioprocess& BioproductsProgramme

Two specialized technol ogy reports on nation-wide survey on the availability of Indian biomass
resources and biomass derived bioproducts—assessment of technol ogy trends, gaps & opportunitieshave
been published for wider dissemination.

CollaborativeAutomotiveR & D (CAR)

Under the CAR Programme, during the year, aspecific roadmap for Electric-drive Vehicles(EV)
was prepared based on the specific request from the National M anufacturing Competitiveness Council
(NMCC), and in collaboration with the Department of Heavy Industries. The EV roadmap has two
components (@) policy document by DHI, and (b) detailed technol ogy roadmap prepared by the CAR
group. CAR recently completed thethree studies, viz. (i) Grid impact of plug-in electric vehicles, (ii)
Transmiss on technol ogies—an Indiaperspectivesand (iii) Light welghting of public trangport vehicleswith
auminium.

Technology Up gradation of select MSME clusters

MaldaFood Processing Cluster: A feasibility study for commissioning of aseptic packaging plant at
Maldaisunderway and preparation of DPR isunder consideration.

AgartaaRubber Cluster: A study, titled* Technology Statusand Gap Analysis Study for the Rubber
Cluster of Agartala, Tripura—Both Primary Rubber Processing Unitsand Rubber Products M anufacturing
Units, isongoingwith Nationd Ingtitute of Technology (NIT), Agartda, asthe Knowledge Partner. Twelve
morestudiesare being taken up at different ingtitutions around the country. These studieswill being out the
technology gapsand a so present technology intervention plan for theclusters.

PFC hasbeeninthefore-front of the national scenein creating awarenessabout intellectual property
rights(IPR) inthecountry, as3 sting scientistisand technol ogistsin protecting their inventivework, spreading
the PR cultureto the Statelevel, evolving policiesat the nationa level, providing technical input to the
government on | PR rel ated i ssuesand interacting and supporting other government departmentsin protecting
theirinnovations.

PFC hasamechanism to extend full technical and financia support to R& D institutes, universities,
educationd ingtitutionsand school sin protecting their inventionsin Indiaand abroad. Theseingtitutionsdo
not have the necessary financial resourcesand expertiseto carry out thiswork. PFC’sintervention has
proved aboonfor theIndianinventorsin universitiesand R& D ingtitutes.

During thisyear 65 fresh proposal sfrom variousuniversities, educationd ingtitutionsand government
agencieswerereceived for patent filinginIndia. All these proposaswereeva uated at PFC for novelty
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andinventiveness of theinventionsand 49 caseswere put beforethe committeefor recommendation. The
committeerecommended 37 casesfor filing of patent applicationsin India. Out of these 37 cases, 20 cases
haveaready filed and therest of them areinthe process of being filed. PFC had also entered intoaMoU
with DRDO in 2004 whereby PFC isfiling and prosecuting | PR applicationsof DRDO. PFC has sent 55
casesfor patent filing on behalf of DRDO out of which 20 have been filed and balance arein the process
of beingfiled. Inall 40 cases (20 for universitiesand 20 for DRDO) havebeenfiledtill now by PFC and
52 arein pipeline. Inrespect of inventionsfrom DRDO, four patents have been granted in India, one
patent has been granted in South Africa, four trademarks have been registered and one design hasbeen
registered during this period.

PFC hasbeen guiding many ministriesand government departmentsat the central and statelevel on
| PR related matters. PFCismaintaining thel P portfolio of DRDO andisfiling | P gpplicationsonitsbehdf.
Similarly, PFC hasprovided direction and focused support to the Ministry of MSME ininitiating programmes
to help the medium and small enterprisesto protect their innovations. Ministry of MSME has created
Intellectual Property Facilitation Centre (IPFC) in many PICsto create | PR awarenessin MSMEsand
helping them in protecting their IPRs. Separate grants are being provided to them by the Ministry of
MSME. PFC hasbeen madethe coordinator for all such IPFCs. Similarly, PFC hasbeen helping and
guiding the Department of Information Technology inimplementing their IPR programmes.

One geographical indication (Gl) has been registered for Phulkari which wasfiled by the Patent
Information Centre (PIC), Punjab with the assistance from PFC.

PFC hasrecently appointed anew panel of attorneysfor aperiod of threeyearswhomit entrustsall
thework related tofiling, prosecution and maintenance of intellectua property emanating fromtherequests
it receivesfrom various agencies.

A new committee has been constituted by PFC for recommending casesfor filing patent gpplications
abroad.

While continuing withitsmandate of awarenesscreationintheareaof PR, PFC conducted 3 patent/
| PR awarenessworkshopsin various states, sensitizing about 500 scientistsand technologists. PFC plans
to conduct about 15 workshopsduring thisfinancia year.

Thefifth batch of thewomen scientistscompleted their oneyear trainingin IPRin May 2010. They
weregiven acertificate at theend of thetraining.

Thetraining for the sixth batch of the 73 sel ected candidates started from May 10, 2010 at PFC-
Dehi, CCSTDS-Chennai, I T Kharagpur and URDIP-Pune. The candidateswere selected by arigorous
process comprising of an all Indiaexamination followed by aninterview. The candidatesfrom all the
centreswent through an extensive six-week long orientation programme at Delhi conducted by PFC-
TIFAC in the months of May and June, 2010. During this programme they were exposed to various
aspectsof PR by themost prestigious| PR faculty of the country. The programme had about 70 lectures
on|PRfor thecandidates. They weregivenlecturesontopicslikehistorica aspectsof IP, IPaudit, FTOs,
| P portfolio management and many more. They were a so given hands on experience on patent searches
during practica sessions. After theorientation programmethe candidates have been placed with different
agenciesinvolved inIPR for the on going job training for about 10 months.
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Threetraining programmeson | PR were organized thisyear by PFC. Thefirst onewasatwo days
training on IPR for IPCUs (IPR Céllsin Universities) at TERI Retreat on May 13-14, 2010. It was
attended by thenodd officersof 30 IPCUs. PFC hasestablished 53 PR cellsin 53 universities (IPCUs)
in12 states. ThelPR cellsintheuniversitieshave been created with theaim of guiding the university
academiciansinthemattersrelated to I PR like patent searches, | P audit of the university and coordinating
with PIC at the statelevel for filing and prosecution of the | P applications emanating from theresearch
activitiesat theuniversity.

The second training programme, “ International Advanced Training Courseon IPR for NAM and
other Developing Countries” wasorganized in collaborationwith NAM S& T Centrefrom July 12-17,
2010. Representatives from 27 countries from Africa, South America and Asia participated in the
programme. The coursewas designed and conducted by PFC.

DST hasentrusted the responsibility of conducting two training programmeson“IPRand WTO
issues’ for thescientistsunder itsprogramme Nationa Programmefor Training of Scientist and Technologist.
Thefirst onewas organized from September 6-10, 2010 at TERI Retreat. 1t wasattended by about 20
scientigsfromvariousscientific organizations. Thesecond programme on thesametopicwould beorganized
inthemonth of December, 2010.

Vigyan Prasar (V P) was established asan autonomous organi zation under the Department of science
and technology in 1989 for communication of science and technology. It promotes and propagates a
scientificand rationd outlook inthesociety, nurturesinterest in science, encouragescredtivity and develops
capacity for informed decision making.

Theingtitute devel ops and disseminates original and interesting communication material for print,
electronic and digital media, impartstraining to science communicators, catalyzes creative activitiesand
conductsresearchin various aspects of scienceand technology communication.

International Year of Biodiversity —2010

Aspart of International Year of Biodiversity (1'Y B 2010), VP hastaken up anumber of projects/
programmesfor varioustarget groups. The activitiesundertaken by Vigyan Prasar aspart of itsoutreach
campaignae

*  VigyanPrasar,inassociation with All IndiaRadio, produced a13 Episoderadio serid on Biodiversity.
Theseria wasbroadcast in 19 languagesthrough 117 radio stations of AIR.

*  Content generation and pilot outreach for biodiversity conservation by small farmers.

*  VigyanPrasar produced training materia sfor capacity building on biodiversity conservationfor zlla
and gram panchayat members.

*  Vigyan Prasar organized a Press Meet on International Biodiversity Day May 22, 2010 at Press
Club of India, New Delhi. Thiswaswell attended by representativesof various mediahouses.

e Aseminar wasorganised in November 2010 at Bangal ore on conserving Biodiversity inAgriculture.
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Publications
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Under the publication programme, Vigyan Prasar brought out 10titlesunder different series.

Theseare“Hereticto Hero: Galilieo Galilie A Rebel Astronome”, “Understanding of Planetary
Motion” , “Gregor Mendd” , “ Dinosaurs. Myths& Facts’, “CharlesDarwin”, “ AgpekshiktakaAdbhut
Sansaar”, “Brahmand Sundari” , “Ham Nanhe Vigyani Hai” , “Cyber Apradh” and “Chinu visits
Microworld”.

Vigyan Prasar hasbeen bringing out monthly bilingua (Hindi and English) newd etter —cum—popular
science magazine“ Dream 2047 . The newdl etter reaches scientists, teachers, students, schools, research
organizations, librariesand individual sinterested in science communication. The present circul ation of the
news etter is52000.

“VIPNET News’ —monthly newdetter for VIPNET Science clubshasbeen regularly brought out.
Science Programmeson Radio

* VPR inassociationwith All IndiaRadio, produced a52 episoderadio seria “Beyond Stars’. This
seria wasbroadcast in 19 Indian languagesand from 117 radio stationsof All IndiaRadio. Theseria
was broadcast from September, 2009 to May, 2010.

e Livediscussionon Technology Day was conducted on 11" May 2010 onAll IndiaRadio. 10 stations
of All IndiaRadio participated.

* VPinassociationwithAll IndiaRadio produced a13 Episoderadio seria on Science& Technology
inModern India“ Golden Waves'. The serial was broadcast from October, 2010.

Three regiona workshops were conducted in Kolkata, Ahmedabad and Mumbai for preparing
briefsrelated to serialsi) Science& Technology inModern Indiaii) Biodiversity, Chemistry andiii) Women
inScience& Technology.
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Science Programmes on Television

Glimpses of the science serial Baatein Raaz ki

Fig. 6.12

Glimpsesof the science serial Baatein Raazki
*  A26-partvideoserid onthethemeof Astronomy, titled “ Taron Ki Sair” —as part of theInternational
Year of Astronomy — 2009 wastel ecast during September, 2009 to May, 2010.

» Al3episodescienceseria “Baatein Raaz ki” wastelecast during May, 2010 to August, 2010. In
each episode, sciencerelated toredl life situations hasbeen explained.

* A 13episodevideo serial “Mukhaute- Sach Kaa Chera” wastelecast from August, 2010 on DD
National. The 13 episode serid took asystematic approach in communicating issueslikeHIV isnot
AIDSandAIDSisnot death, modesof transmission, vertical transmission, no high-risk-group, just
high-risk- behaviour, livingwithHIV, etc.

*  VPhasenteredintoaMoU of regular telecast of S& T related television programmesthrough Lok
Sabha TV. A 13 episode serid Dekh Khel Kewastel ecast during October, 2010 during the Common
Wealth Games 2010. Regular transmissionwill commencefrom February, 2011.

Networ king through Edusat I nteractive Terminals
The Edusat Transmission reception system has been upgraded in 2010.

Multicast of science programmes —both on awareness and capacity building to train teachers,
communicatorsand scienceactivigsonitsSIT Network hasbeen continued. Specia programmeisplanned
during the International Year of Chemistry —2011.

Vigyan Prasar | nformation Systems

Vigyan Prasar hasadynamic porta (www.vigyanprasar.gov.in) where usersreach acomprehensive
stelinking al facetsof science and technology communication. New featuresare continuoudy being added
and queriesare attended prompitly.

* Digital Library
All thepublicationsof Vigyan Prasar areavailablein eectronic versionin Digital Library of Vigyan
Prasar. Over 2lakh peoplehavevisited digital library and over 10000 haveregistered providing

1212 ANNUAL REPORT 2010-2011



detailslikeemail 1D, address, qualification etc. These database can be utilised in conducting surveys
and organising workshops/seminarsin different partsof the country.

. Discussion Forum

Thise-platform for S& T discussion has become very popular among students. There are many
studentsgroupswho are utilising this platform to ask questions on science and technology and a so
answering fellow participantsqueries.

LiveChat Sessionsonvarious S& T topicsare conducted on aregular basis.
*  Development of Interactive CD — ROM

V Pdevel oped two multimedia CDs on Computersfor housewivesand CD based onAstronomy Kit.
*  Popular LectureProgramme

A country-wide popular sciencelecture programme was organized in collaboration with National
Council of ScienceMuseum, (NCSM), Kolkata.  The programme hasbegunin March, 2010 for a
year.

*  Development and Maintenance of Websites of DST

VP continued with the devel opment and maintenance of websitesof variousdivisonsof the Department
of Science& Technology; viz. International Division, NSTMIS, SERC, SEED, Good L aboratory
Practices (GLP) Programme and | ndian WWomen Scientists.

Vigyan Prasar Networ k of Science Clubs(VIPNET clubs)

Scence clubs activites

Fig. 6.13

Number of VIPNET clubsis13000. At present VIPNET clubsare present in 446 districtsof India.

VPhasdevel oped anumber of manuason Biodiversity, Map reading, Energy efficiency, Chemistry
and Astronomy to do activitiesby existing scienceclubs.

Vigyan Prasar isdevel oping programmes onincome generating activitiesfor scienceclubs.

A seriesof sengiti sation-cum-orientation programmeswere organised to form new scienceclubsin
different partsof thecountry.
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Wor kshopson Innovative activitiesin science

Vigyan Prasar hasdevel oped anumber of innovative activitiesand experimentsthat can be performed
by students and teachers. Activities are aimed at conceptual understanding of the subject rather that
verification of scientific principles. Most of these activities can be performed using commonly available
objects.

Vigyan Prasar hasorganised fiveregiond level workshopstotrainteachersinusinginnovativeactivities
inthe classroom. Over 200 teachersweretrained.

Astronomy Programme

*  VigyanPrasar conducted aseriesof lecturesand night sky watching programmesin different partsof
thecountry.

*  Vigyan Prasar participated in the World Wide Telescope (WWT) workshop organised at Inter
University Centrefor Astronomy Astrophysics (IUCAA) in September 2010.

*  Vigyan Prasar participated in theAstronomy Camp organised at Modi College, Patialaduring 19to
21 September 2010.

Ham Radio

*  VigyanPrasar participated in atraining programmeon digital ham radio communication technologies
for thel ASProbationersat Centrefor Disaster Management, Mussorie.

*  Vigyan Prasar participated in aworkshop to design low cost ham radio kit at Indian Institute of
Technology, Kanpur

*  VigyanPrasar participated inatechnology demondration programmeorganized by Snow & Avdanche
Study Estt. (Research & Development Center), Ministry of Defence, DRDO, Chandigarh.

*  Vigyan Prasar participated in aham radio awvareness programme organi zed for CBSE teachersfrom
different schoolsat New Star Academy School, Pitampura.

*  Vigyan Prasar conducted atraining Sessions on ham radio and GPS Technol ogy was organized at
HaryanaAgriculturd Universty, Hisar.

Science Mda

Vigyan Prasar participated in Perfect Health Melaorganized by Heart Care Foundation in Delhi. A
seriesof activitieslike quiz on health, painting competition, model and sciencekitsmaking were organised
by Vigyan Prasar. Software and publicationsof Vigyan Prasar weredisplayedinastall.

Technology Communication
National Seminar on Gender Technology and Communication —2010

A two day nationa seminar on Gender, Technol ogy and Communi cation washeld on the occasion of
Nationa Technology Day during May 10—11, 2010 a Delhi. Thiswasorganizedjointly by Vigyan Prasar
and Nationa Science Centre, Delhi.
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New Initiatives

*  VPhasinitiated effortsto prepare science & technol ogy communication materia sspecificaly amed
at peoplewithfragileliteracy skill, dow learnersand other socidly disadvantaged sectionsin particular
on areasrelated to agriculture etc.

*  RashtriyaVigyan ChdchitraMelaand Competition

Vigyan Prasar organized thefirst RashtriyaVigyan Chd chitraMe aduring thel ndian Science Congress
2011 tofelicitate, nurture, recognize and encourage outstanding science film producers. Awards
weregiveninthefollowing categories.

i.  BestPopular Science Programme (duration morethan 20 minutes)
ii.  BestShort Filmon Science and Technology (duration lessthan 20 minutes)
iii.  Best Animation and Graphicfilm/video on Scienceand Technology

*  Nationa Photography Competition

Asapart of International Year of Chemistry 2011 Vigyan Prasar organized a ‘National Level
Photography Competition’, giving ascopeto amateursand professional photographers, teachers,
students and common man to associate in science outreach. Praiseworthy photographsand their
explanations can be used in preparing resource materialslike posters, desk calendar, charts, etc with
theduecredit.

Book Fairsand Exhibitions

Vigyan Prasar participated in Delhi Book Fair, World Book Fair and in anumber of book fairs
organisedin different partsof the country.

NATIONAL SCIENCE AND TECHNOLOGY MANAGEMENT
INFORMATION SYSTEM (NSTMIYS)

TheNationa Science& Technology Management Information System (NSTMIS) division continued
itseffortsof generating and making avail ableinformation on resources both manpower aswell asfinancia
devoted to scientific and technological (S& T) activi-ties by conducting nationa surveysboththroughin-
house aswell as sponsored studies.
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() S&T Resources Studies

Thenationd survey for theyear 2009-10for collection of dataon resources devoted to research and
devel opment activities has been launched. For this survey, both hard copy aswell as electronic
guestionnaires have been designed and sent to respondents. E-questionnaires have been designed
for all sectorsso that onlinedata.can be submitted by them. Thiswill reduce thetimefor completion
of datacollection. Tofacilitate online submission of e-questionnaires, problemsfaced by respondents
during the previous survey 2005-06 were thoroughly studied and necessary improvements have
been carried out in the software.

Thenationd level report based on the above mentioned survey ‘ Research and Devel opment Statistics
2009-10' will pro-videinformation and andyssinformsand variety likefinancia and human resources
deployed by research institutions/laborato-ries of major scientific agencies, central ministries/
depart-ments, State Government institutions/ departments, research stationsand in-house R& D units
of public and private sector industries. Apart fromthis, the publicationwill aso giveinformation on
patents, enrolment, out-turn, stock of S& T person-nel, Plan/Non-Plan allocation for S& T, stock of
scientists, engineers, techniciansfor selected countries, and R& D expendi-ture per capitaand as
percentage of grossnationa product etc.

Thepublication entitled ‘ Directory of R& D Ingtitutions 2010" has been brought out by thedivision.
Thepresent Directory, ninthintheseriescontainslist of 4288 R& D indtitutionswith completeaddresses
arranged a phabetically by sector. Detailson variouscommunicationsmodes such asphone, fax, e-
mail, website addresses have al so been given wherever possible. The scope and coverage of the
present edition of the Directory wasenlarged by adding addresses of additiona industriesregistered
with the Department of Company Law Affairs(Seefig.1and 2).

Todignwiththechanging paradigm centered oninnovation, theNSTMI Slaunched anew initiative
‘ Science Technology Innovation and Creation of Knowledge (STICK)'. STICK isaimed at @)
devel oping innovation indicatorsto understand the dynamics of innovation and knowledge creation
activitiesand itsrelation with economic growth and b) benchmarking the national performanceof the
innovation system. Therecently evolved framework by theNSTMIS, DST would be used to measure
theinnovation and knowledge creetion capabilities of the manufacturing industria enterprisesthrough
asurvey instrument at thenationa level. Theframework adoptstheinternationally accepted concepts
and definitionson the measurement innovation. Based onthevariousinnovationindicators, aSTICK
Scorecard would be formulated to judge theinnovativeness of the various sectors/ regions of the
national innovation system. Thiswill provide policy actions, appropriate incentive structures,
international comparisonsfor planning, and fostering theinnovation eco-system of the country.

Studiesfor thedevelopment of Bibliometrics|ndicatorswere commiss oned based on the advice of
the newly constituted Experts Committee to provide evidence-based eval uation and monitoring of
scientificresearch for policy planning.
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SECTOR WISE NUMBER OF R&D ORGANISATIONS

Total No. of I nstitution = 4288
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(i1) Information System/Database Activities

Withaview to disseminateinformation on research and devel opment (R& D) projectsfor the benefit
of different interest groups, the Nationa Science and Technology Management Information System
(NSTMIS) division of the Department of Science and Technology (DST) continued its effort to
compileinformation on extramura R& D projectsfunded by different central S& T agencies. Besides
maintai ning a computerised database on extramural R& D projects from 1985-86 onwards, the
Department publishesannualy aDirectory of Extramura Research and Devel-opment Projectsfunded
during theyear. Thedirectoriesfor the years 2008-09 and 2009-10 are under preparation.

ANNUAL REPORT 2010-2011 |247.



(iii) Sponsored Studies

Apart fromthein-house effortsin bringing out the R& D statisticsat national level, theNSTMIS
division sponsored anumber of studiesto build databases on S& T investment, S& T manpower
availability/deployment/gap and S& T indicators.

Thefollowing studieswere completed during theyear:

i)  Creation of Database of Equipment funded under R& D Projects—A Feasibility Study.

i)  Development of Database of R& D Manpower in Socio-economic Ministries/Departments
including Public Sector Industries. 2009.

i)  Preparation of Directory of Indian Science, Technology and Medical Periodicals.

iv)  Development of database of PGsand PhDsin Scienceand Technology and their career profile
inNorth-East India.

V) Development of protocolsfor evidence based Ayurveda.

vi) Directory of R&D capabilitiesinthefield of Tuberculosis.
(iv) International Collaboration

The Department hasactively participated and contributed in the devel opment and revision of sandards/
concepts/definitionsused for collection of Science Satisticsand devel opment of Science& Technology
Indicatorsin UlSand OECD meetings. Thedivisond officidsactively participated in the 2010 South
Asian Regional Workshop on Science, Technology and Innovation Indictors. The department also
provided information for the country on Science & Technology Indicatorsto UNESCO Ingtitutefor
Satisticsfor their publicationtitled* UIS Statistical Year Book”

Nationa Accreditation Board for Testing & Calibration Laboratories(NABL) wasestablishedinthe
year 1998 under broad Grouping of among autonomousingtitutionsof DST as Service Organization. Total
number of employeesin TIFACis40.

Objectives

To promoteimplement and maintain an accreditation system for laboratoriesin accordancewith the
relevant national and international standards, suitablefor the country and responsiveto changing needs.

1) Toorganizeawarenessprogramsonal aspectsof |laboratory accreditation by variousmeansincluding
seminars, workshops, laboratory-industry-accreditation body meetsetc.

2) Toprovidetimely and effective accreditation servicesto accredited and applicant |aboratories.

3) Toundertakegppropriatetraining programsin support of laboratory accreditation and related ctivities
for [aboratory personnel, assessors, NABL staffs, proficiency testing service providers, reference
material producersetc.

4)  Toprepareand maintain database of assessorsand expertsin different disciplinesof calibration and
testing and undertake regular monitoring of assessors.
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5) Toencourage proficiency tests/ inter-laboratory comparisonsin order to ensure accuracy, reliability
and reproducibility of testing and cdlibration results.

6) Toacquiretraveling standards, artifacts, certified reference materiasetc. for purpose of conducting
proficiency testing programmes and measurement audits.

7) Todeveopand operatemechanismsto ded with complaintsagaing dl partiesinvolvedin accreditation
processaswell asappealsagainst NABL decisionson accreditation.

8) Toedablishandmaintainlinkageswithinternationa and regiond bodiessuchasinternationd Laboratory
Accreditation Cooperation (ILAC), AsiaPacific Laboratory Accreditation Cooperation (APLAC),
etc, through active participation in various meetingsand activities of such bodies.

9) To undertake al the activities that shall promote bilateral / multilateral (mutual) Recognition
Arrangements between NABL and accreditation bodiesin other countriesfor wider acceptance of
test resultsof NABL accredited laboratories.

10) To construct, improve, ater, demolish or repair buildings and structures as may be necessary or
convenient for carrying out theactivitiesof NABL.

Research Profile
M ajor Research Accomplishments(within last 5years)

During the period from A pril-September, 2010, total number of |aboratories accredited by NABL
was 112 (241) with detailsasfollows:-

*  TedtingLaboratories : 59 (84)
»  CdibrationLaboratories : 25 (47)
*  Medicd laboratories : 28 (110)

DuringtheF.Y., 250 |aboratoriesin 500 disciplines/ sub disciplinesare expected to be granted fresh
accreditationtill 31.03.2011.

NABL carried out 185 final assessments, 151 survelllance assessments, 184 Desktop surveillances,
499 re-assessmentsand 67 verifications/ others upto 30.09.2010. Thus, thetota assessmentscarried out
during thisperiod are1086.

Thetotal number of assessments expected to be carried out during 2010-11 is2000.
Major and Unique National Facilitiescreated

NABL hasinitiated construction of itsown building in Gurgaon at an estimated cost of Rs.9.34
Crores. Thetotd floor areaof building will be around 21,000 sq.ft. Structure hasbeen completed. Finishing
worksand electrical worksarein progress.

Important collaborations(National and Global) established:
I mplement Accr editation System for L aboratories

*  NABL grantsaccreditationto Testing & Cdlibration Laboratoriesasper ISO/IEC 17025 and Medica
Laboratories as per SO 15189.
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*  NABL operatesitsown system as per ISO/IEC 17011.
I nter national Recognition of NABL

 NABL issignatory to Asia Pacific Laboratory Accreditation Co-operation (APLAC) Mutual
Recognition Arrangements(MRA) and I nternational Laboratory Accreditation Co-operation (ILAC)
MRA since 2000.

I mportant Output

Ason 30.09.2010, NABL hasvalid accreditation of 1232 |aboratoriesin 2539 fiel ds/subfiel dswith
detailsasfollows:

*  Testing Laboratories: 716 (in 1137 fields)
e Cdibration Laboratories: 313 (in502 fields)
*  Maedical Laboratories: 203 (in 900 fields)

NABL hasdevel oped the expertise of |aboratory accreditation system as per internationa standards.
NABL hasalso expertiseinimparting training to assessorsto conduct assessment of |aboratories

Good L aboratory Practice (GLP) isaquality system, which has been evolved by the member
countriesof Organization for Economic Co-oper ation and Development (OECD), concerned with
the organizational processand conditionsunder which non-clinical heath and environmenta safety sudies
ontheabove-said chemicasare planned, performed, monitored, recorded, reported and archived. This
system hel psto ensurethequality andintegrity of safety data(on chemicals) produced by test facilities. The
OECD Principlesof GLPareinternationally accepted.

A National Good L aboratory Practice (GL P) Compliance M onitoringAuthority (NGCMA)
wasset upinApril 2002, under the administrative control of Department of Science and Technology, with
theapprova of the Cabinet to help Indianindustriesto obtain GL P-compliance statusfor ther test facilities,
so that data generated by these test facilitiesis acceptablein the countries of OECD. Indiabecame a
Provisiona Member of the OECD’sworking group on GLPinApril, 2003. Mg or activitiesof NGCMA
include conducting GL Pinspectors, grant of GL P certificate, GL P compliance monitoring of certified test
facilities(through annual surveillances), awarenessgeneration on GL B, Training on OECD principlesof
GLPandtraining of GLPinspectorsto maintainapool of quaity ingpectorsfor conducting GL Pingpections
on behaf of NGCMA.

Someof themajor achievements of the Indian GL P programme are given bel ow:

*  OECD carried out the evaluation of the Indian GL P Programmethrough their Mutua Joint Visit
(MJV) on February 14-18, 2010. The M JV team consisted of expertsfrom the GL P authorities of
Australiaand UK and observersfrom OECD Secretariat, Paris.

Asaresult of effortsmadeby Indian GL P Compliance M onitoring Authority in developing
procedur esand documentsin har mony with inter national nor msand acceptabletoall OECD —
member countries, the OECD Working Group on GLP, the Joint Chemicals Committee and
finally the OECD Council hasagreed to inviteIndiato fully adhereto the MAD Council Acts,
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which would mean that pre-clinical health and safety data generated in Indian test facilities
certified by NGCMA would now be accepted in all OECD member countriesto include the
developed marketsin UK, USA , Japan and South Africaetc..

Thiswould aso mean:
+« Indiawouldjointhegroup of 33 nationsfrom devel oped countrieswho havea“ fully adherent status’.

s Indiantest facilitieswould not berequired to beinspected by member OECD countries, thereby
saving timeand money involved inmultipleingpections.

« Thedatagenerated by Indian test facilitieswould have avalidity and acceptability in al OECD
countriesfor review and consderation for registration or licensing of productsin therespective OECD
member countries.

+«  Itwouldlead to tremendousemployment opportunitiesin the country asit ishoped that anumber of
contract research Organi zationswould be set up, further enhancing Indian statusfor trade and economy
of thecountry.

What doesit mean to Indiaasa country?

* Indiagetsrecognition acrossthe globe asacountry on par with any OECD member countries
(including countrieslike USA, UK, Japan, and countriesin EU) for scientific conduct of safety
evaluation of studiesfor companiesin Indiaand sponsorsacrossthe globe.

TheNGCMA, Indiawould havearightful opportunity to provide policy information and also
beaparty for approval of certain policiesfor theworld body in the current area.

* Indian R& D companiesdevel oping products (e.g. pharmaceuticals, pesticides or others) for
theworld can conduct studiesin Indian GL P-certified facilities. Therewould beno needto go
for laboratoriesin abroad for GLP studies.

*  Indianscientific capability and availability of young scientific personne arepotentia opportunities
for Indian companies strengthening existing GL Pfacilitiesand/or setting up new facilities.

* Indiadready hasabout 17 GLP-certified facilities. Therewasawayscertain reservation onthe
acceptance of datafrom theselaboratoriesearlier by certain regulatory systemsin countries
like, UK, Japan, etc. However, now Indiabecoming “ Full Adherence” status, therewould be
no such secondary treatment to datagenerated from such facilitiesin India.

*  Beyond GLPrecognitionof Indiafor MAD status, the OECD inthelarger context of tradeand
economy hasrecognized Indiawith “ Enhanced engagement” statusfor trade and economy.
Thisstatus hasbeen considered for countrieslike Brazil, China, India, Indonesiaand South
Africa

*  Thefull adherent statusto Indiawould a so facilitate testing of chemica sbeing exported from
Indiaas stipulated under the REACH Legidation of EU.

e Thefully adherent statusto Indiawoul d addresstheissue of non-tariff trade barrier.
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*  Twonew test facilitiesweregranted the GL P-compliance status. Theseinclude:
a |IT IndianInstituteof Toxicology, Pune
b) Syngenelnternational Limited, Bangalore

*  Sevennewtestfacilitieswerere-certified. Theseinclude:
a IntoxPrivateLimited, Pune

b) Laboratory Animal Research Services (L.A.R.S), Reliance Life Sciences Private
Limited, Navi Mumbai

c) |IBAT International I nstitute of Biotechnology and Toxicology, Padappai.
d) AurigeneDiscovery TechnologiesLimited, Hyderabad

€) GhardaChemicalsLimited, Dombivli

f)  Jai Research Foundation, Vapi

g Torrent Research Centre, Torrent PharmaceuticalsLimited, Ahmedabad
h) Ranbaxy Research Laboratories, Gurgaon

*  Annua Survelllanceingpection of following threetest facilitieswas done and their GL P-compliance
statuswas continued for aperiod of another oneyear :

a Orchid Chemicalsand PharmaceuticalsLimited, Chennai
b) AdvinusTherapeuticsPrivateLimited, Bangalore
c) Toxicology Centre, Shriram Institutefor Industrial Resear ch, Delhi

*  Aoneday Brainstorming Meeting of NGCMA with Test Facility Managementswas organized (July
25, 2010).

e Third Training Coursefor GL P Inspector swasorganized at TERI Retreat, Gurgaon with 32
participantsfrom Government Departments/ Laboratoriesall over the country from October 3-9,
2010. Thefaculty of this Training courseincluded foreign faculty from UK, Germany and South
Africa

*  Thewebsite of National GLP Programme “www.indiaglp.gov.in” hasbeen re-designed and is
continuously being updated.
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CHAPTER

MISSION PROGRAMMES

DST hasfortified its programme on technology development in key areas by undertaking mission
mode programmesfor implementation and deployment existing technologies. Key technology areas
inwhich Mission programmesare being operated are missionson Climate Change, Mission on Nano
Science and Technology, National Mission on Bamboo applications and Mission project on
reinvigorating of Indian agriculture. The Mission project on reinvigorating of Indian agriculturethat
has now been expanded and renamed as* Mission for Geospatial Applications’ theactivitiesof this
missionincludeAgricultura Assessment, Flood Modeling and Forecast.

DST hasbeen entrusted with theresponsibility of coordinating two out of eight national missions
launched under the National Action Plan on Climate Change. Themission on sustaining Himalayan
ecosystem aims to develop and build national capacity in studying and protecting Himalayan
ecosystems. Under the mission on strategic knowledgefor climate change, knowledge centersin
climate change science are being established.

TheMission on Nano Science and Technology (Nano Mission) has been launched asan umbrella
programme on May 2007 for promoting pre-competitive R& D inthisareaof research. Under the
nano mission, basi ¢ research in nano science hasbeen actively fostered. M orethan 250 PhDs have
been produced and about 2700 publicationsin primejournal s have been published from the projects
supported under themission.

National Bamboo A pplication Mission (NMBA) hasbeen successful in adding val ue of bamboo
materia sthrough technol ogiesfor gpplications. Structura materiadsand Public servicefacilitieslike
schools, hospital setc have been constructed from bamboo in short spans of time. Leh hasreceived
60,000 Sq.ft constructed areafor housing after the recent floods.

CLIMATE CHANGE & ADAPTATION PROGRAMME

TheClimate Change Programme (CCP) isanew initiative of the Department of Science& Technology,
Ministry of Science & Technology which isspearheading two out of eight national missionson climate
changeaspart of the Nationa Action Plan on Climate Change (NAPCC). Theseare: (a) Nationa Mission
for Sustaining Himalayan Ecosystem (NM SHE) and (b) National Mission on Strategic Knowledgefor
Climate Change (NMSKCC).

Thebroad objectives of NM SHE include - understanding of the complex processes affecting the
Himaayan eco system and evol ve suitabl e management and policy measuresfor sustaining and safeguarding
theHimalayan eco-system, creeting and building capacitiesin different domains, networking of knowledge
ingtitutionsengaged in research and devel opment of acoherent database on Hima ayan ecosystem, detecting
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and decoupling natural and anthropogenicinduced signa sof global environmenta changesin mountain
ecosystems, studying traditional knowledge systemsfor community participation in adaptation, mitigation
and coping mechanismsinclusive of farming and traditiona health care systemsand developing regiona
cooperation with neighboring countries, to generate astrong data base through monitoring and anays's, to
eventua ly create aknowledgebasefor policy interventions.

TheNM SK CC has been launched with the broad obj ectives of mapping of the knowledge and data
resourcesrelevant to climate change and positioning of adata sharing policy framework for building
strategic knowledge among the variousarms of the Government, I dentification of knowledge gaps, and
Formation of global technology watch groupsto help accomplish thetask of technol ogy selection and
prioritization, Networking of knowledgeingtitutionsafter investing critical massof physicd, intellectud and
policy infrastructure resources, cregtion of new dedicated centerswithintheexistingingitutiond framework,
buildinginternationd cooperationon S& T for dimate change agendathrough strategicdliancesand assstance
totheformulation of policiesfor asustained developmental agenda.

Thetwo missionsenvisage building upon and creating synergy amongst existing initiativesof various
Minigtriesand Departmentsof the Government of Indiawhich provide support for research and devel opment
inclimate changethrough intra- and extra-mural systems. The missions proposeto create linkageswith
state governmentsand their establishments/ ingtitutions on climate change rel ated aspects.

Someof themajor initiativestaken up and progress made by CCPin respect of thetwo missonsare
asunder-

a. NMSKCC

0 Missonddiverableswereapproved by the PM O in September, 2010 wherein DST wasgiven
go ahead toinitiatefollow-up action.

0 Actionsinitiated inrespect of key mission deliverables- Setting up of Centresof Excellence,
Strengthening of Existing Centresof Excellence, launch of Mg or R& D Programmesand mgjor
Human Capacity Building programmesin the month of September, 2010.

0 TheMissiondocument was sent to all State Governmentsand Union Territoriesrequesting
them to set up coordination mechanism and enroll R& D Ingtitutionsengaged in climate change
aspectsinto themission. A number of state governmentshave responded. Responsefrom other
statesisawaited.

0 A meetingof Stakeholdersincluding state governments, R& D ingtitutions, NGOs, Civil Society
Organizationsisbeing planned.

b. NMSHE

0 Approva onMissiondocument wasreceived from PMO in September, 2010. DST wasasked
toinitiatefurther action for submission of aCabinet Note.

0 Themission document wassent to all 12 Himalayan Statesrequesting them to communicate
their comments and designate nodal coordination point at their end. Majority of states have
responded. Responsefrom afew of them isawaited.

0  Ameeting of Stakeholderswhichinclude governmentsof all 12 Himalayan states, concerned
central ministries/ departments, NGOs, Civil Society organizations, I nstitutionsworking on
Hima ayan ecosystemisbeing planned.
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0 TheExpert Committee set up for preparation of Detailed Project Report (DPR) on National
Centrefor Himalayan Glaciology has submitted itsreport.

NATIONAL MISSION ON BAMBOO APPLICATIONS

The objectives of the National Mission on Bamboo Applications (NMBA) are development and
scaling up of bamboo based economic activitiesin the country to enable enhanced opportunities, employment
generation, entrepreneurship, exports and the environment protection. Thethrust areaof the Mission
incdudes:

*  Knowledge, information gathering and dissemination.

»  Technology development and validation.

*  Demongtration and promotiond activitiesfor bamboo based value added products and applications.
*  Support to entrepreneuria projectsand the commercialization of technologies.

*  Disaster management.

Amalgamation of Technology with Bamboo

Theama gamation of technology in variousaspectswith bamboo hasbeen fruitful and over theyears
NMBA hascollaborated with SDR Technol ogies, Delhi and talksare onwith other agenciesinthisregard
aswdll.

Productssuch as Bamboo microscope, bamboo kal eidoscope, and bamboo solar gardenlight, bamboo
speakerswere devel oped with bamboo asagreen aternative, replacing plastics, meta sand wood etc. In
term of initiating thefusion of e ectronics, bamboo solar light were devel oped. The prototypesof products
have already been developed.

Bamboo microscope Bamboo speaker

Fig. 7.1 Solar light Fig.7.2 Fig.7.3

Contribution towar ds Society

NMBA intendsto facilitate the erection of 144 structures of varioussizesto be used asschoolsand
hospitalsinthe disaster stricken areaof Leh aongwith providing sheltersto thehomelessof Leh. These
are being erected to hel p the homel ess and these structures can sustain any high temperature or weather
conditions.
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In order tofill the gap between the producer and the consumer
community, stepslike procurement of material at theNMBA warehouse
hasbeeninitiated in order to help the producers market their products
and the consumerscould bewell awareof thebamboo dternaiveavailable
inthemarket.

— Inadditiontothis NMBA hasbeenactively participatinginvarious
Fig. 7.4: School structure exposand fairsto help promote the bamboo industry.

Bambootimber- A breakthrough innovation

Bamboo timber in the form of Reinforced compressed Bamboo Beam and Board. It isa 100%
subgtitute of wood timber asit can be cut sawn, sanded and polished in any direction. Indiahasthe second
largest bamboo resource after china& along term sustainable dternative to wood timber can befound by
Setting up Bamboo timber unit. Bamboo timber isarevolutionary type of board that hasbeen growingin
market .It isnow the most popular type of bamboo flooring board on the market. It can be used for all
other wood application such asdoors, windows and furniture. Both products have huge potentia in India
asweareawood timber deficit country.NMBA supported M/sDLSIndustries Pvt Ltd for establishment
of Bamboo Timber manufacturing unit at ChichalaDistt Nagpur.

Hydroponics

Hydroponicsisamethod of growing plantsusing mineral nutrient solutionsin water, without soil,
using PV C pipes mounted on auminum frame. M/sWorld KidsInc, Mumbai isdevel oping Hydroponic
unit made of Bamboo whichwill replace the plastic and a uminum version along with rooftop hydroponics
demo garden.

Centrefor Bamboo Trainingand Product Development

NMBA has decided to support the establishment of a Centre for Bamboo Training and Product
Development (CBTPD) for purposesof skillstraining, entrepreneurship devel opment, product devel opment
and related applicationsin the bamboo sector in the Public Private Partnership (PPP) mode or injoint
collaboration with the State Bamboo Agency or Mission or similar autonomous agency set up by the Sate
Government for the promotion of the bamboo sector. The above project has already been approved for
establishing 10 Centersfor Bamboo Training and Product Devel opment, where MoU hasalready been
signed with six centersand machinesare also in the process of install ation for thefour centerswith the
variousstate agencies.

NANO SCIENCE & TECHNOLOGY MISSION

TheMissononNano Scienceand Technology (Nano Mission) - anumbrellaprogrammewaslaunched
inMay 2007 to promote R& D in thisemerging and highly competitiveareaof researchinacomprehensive
fashion. Themain objectivesof theNano Miss on are- basicresearch promotion, infrastructure devel opment
for carrying out front-ranking research, devel opment of nano technol ogiesand their applications, human
resource devel opment and international collaborations. During theyear 2010-11, Nano Mission continued
torecord expansioninitsactivitiesand a so continued to break new groundsin promotion of R& D and
human resource development inthisfield of nanotechnol ogy. Also, the processof laying down aregulatory
framework for Nanotechnology in India has been initiated.
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BASIC RESEARCH PROMOTION

40 new individua scientist-centric R& D projectswerefunded thisyear which aimed at investigating
fundamental scientific aspects of nano-scale systems. Some of the topics onwhich projectswerefunded
are- development of innovative peptide and peptide hybrid materia based multifunctional nanostructures
for cancer imaging and targeted drug delivery, nanoscal e fabri cation with metal phosphidesasanodefor
next generation lithium-ion battery applications, nanosensor array for red timemonitoring of toxic volatile
organic compounds, computationa study of functionalized nanoparticles, characterization of composite
materials and application of nanomaterials for sustainable energy and development of polymer
nanocomposites for nanocoating and nanostructured magnets.

Support to ongoing projectswas continued. Someimportant achievementsfrom the supported projects
aresummarized below:

Chitosan nanoparticlesand chitosan tripolyphosphate were used to deliver DNA vaccinein aguatic
animals. A CD-14 co-receptor nanopeptide agoni st was successfully designed and bioproduced which
can beused for targeted delivery of drugsto monocytes, dendritic cellsand macrophages. Different types
of glass matrices have been prepared and processing procedure for quantum dot growth was optimized.
Gold and ZnO nanoparticleswere prepared by liquid phase pul sed | aser ablation and wet-chemical route
respectively and were embedded in polymer matrix for non-liner optical applications. Inastudy, it was
observed that rheologicd propertiesof many soft materiasat micro and nano scalearehe pful for manufacture
of better paints, gels, toothpaste and many other commercial products. Stableferro fluid of different
capabilities has been devel oped. New magnetic resonance active colloidal amine-functionaized Fe,O,
nanoassembly with enhanced T, contrast properties has been fabricated which can be used asan effective
carrier for drug moleculesand asource of hyperthermiatrestment for cancer. Studiesusing low concentration
of TiO, nanoparticleswere carried on human skin cell line demonstrating the cytotoxic and genotoxic effect
of TiO, nanoparticles. Sulfur nanoparticleswere prepared using an effective and easy route. Also, the
mechanism of formation of AgBr nanoparticlesin agueous surfactant solutionswas devel oped. Cellulose
microfibrilsextracted from four different sourceswere studied by different methods of analysis. It was
found out that using nanoparticleswith biodegradable polymer matrix such ascellulose microfibrilscan
|ead to biodegradabl e nanocomposites.

INFRASTRUCTURE DEVELOPMENT FOR CARRYING OUT FRONT-RANKING
RESEARCH

6 new Units/Research facilities on Nano Science were established during the year and support to
existing Units/Centerscontinued. Someimportant achievementsfromtheseunits& centersaresummarized
below:

Detailedinvestigationswere carried out on the catal ytic effect of carbon nanomaterialswith different
structure morphol ogy for improving the hydrogen storage behavior of complex hydrides. The carbon
nanovariants used are single walled carbon nanotubes (SWCNTSs), multiwalled carbon nanotubes
(MWCNTSs), twisted graphitic nanofibres (TGNFs) and planar graphitic nanofibres (PGNFs). It was
observed that TGNFspossess superior catalytic effect than that of other carbon nanostructures. Thus2
wt. % TGNF admixed NaAlH, exhibitsfast hydrogen desorption at lower desorption temperature. The
catalytic effect of graphitic nanofibres (GNFs) onimproving the hydrogen storage behavior of NaAIH,
wasobserved for thefirst time Carbon nanomaterial catalyzed NaAlH, can be used asahydrogen storage
meaterid for vehicular gpplications.
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Studieswere made on hydrogen adsorption behavior of functionaized graphene synthesized by thermd
exfoliation of graphite oxide. Hydrogen adsorption was carried out at 300 K and at 77 K by applying
constant H, pressure. Hydrogen adsorption rate on graphene wasfound toincreasewith anincreasein
applied hydrogen pressure.

Themaximum amount of hydrogen adsorbed at 300 K under 80 atmis~0.5wt.% H.. However, at
77 K under 50 atm H,,, ~ 2.2 wt.% H, gets adsorbed with higher adsorption rate. The binding energy
cal culated using ab-initio simulation for perpendicul ar adsorption of H, molecule onthe bridge site of
graphenewith and without epoxy oxygenis13 meV and 28 meV, respectively with the mean adsorption
distance of 0.34 nm.

It wasfound that graphene possess better hydrogen adsorption behavior at liquid N, temperature.
Thus the maximum amount of hydrogen adsorbed at 77 K under S0 atmH,, ~2.2wt.% H... [t wasalso
observed that the epoxy oxygen functionditiesin functionaized grapheneincreasethehydrogen adsorption
energy.

Very high strength carbon nanotubes/ aerogd compositewere prepared. Tuning the photoluminescence
emission of Cu doped CdSewas achieved. Electron energy level swere determined in ZnSe/ZnS core/
shell nanostructures. It isobserved that the wave function can be engineered in these nanostructures. First
principleca culationsto understand effect of stoichiometry on passvation of nanocrystas. ZnO nanocrystd's
show size dependent anti-bacteria activity for E Coli.

Agarose based 3D scaffoldsthrough lyophilization with uniaxial macroporousdistribution were
fabricated successfully. Thistopology mimicsthenatura hepaticlobule matrix environment and hencewas
exploited for in vitro hepatic regeneration studies. It was proved that incorporation of Fibrin to these
constructsenhanced their potentia toinduceinvitro cell proliferation & differentiation.

Fig. 7.5: SEM imagesof Agar ose- Fibrin scaffold showing the uniaxial topology and
uniform distribution of fibrin nano-particlesover thescaffold

Membrane scaffol dsfor wound hedling using chitin/chitosan gel scontaining nanoparticleswerecrested.

Fig. 7.6: A) Chitosan/ZnO Hydrogel, (B), (C) & (D) Chitosan/ZnO Hydrogel nanocomposite Sponge
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Bioactivefibrin-alginate composite scaffold with uniformly dispersed nano-graphene, resultingin
biocompatible gel swith superior control over mechanical propertieswas prepared.

A novel method for the fabrication of Fibrin based electrospun scaffolds for tissue engineering
applicationswas devel oped. The hM SCs adhered and migrated well in to the composite scaffold with
excellent cytoskel etal organization compared to PCL scaffold.

Fig. 7.7: Targeted imaging of human mesenchymal stem cellsusing antibody conjugated ZnSnanocrystals
(i) bright field imageand (ii) fluor escenceimage

c

Fig. 7.8: Confocal Imagesof hM SCsseeded on a) electrospun PCL Micronano scaffold b& c)
PCL fibrin scaffold. Fiber sareshown in green colour.

A new classof magnetic resonance (M R) activeagueous Fe,0, magnetic nanoparticlenanoassemblies
(Fe,0,MNNA) of .40 nmsizecomprising 6 nm particleswasformulated. Intercalation and characterizetion
of pravadtatin and fluvastatin drugsin Mg'/Al"" layered double hydroxides (L DHs) hasbeen investigated
toform stabledrug carrier. Themechanism of drug rel easehasbeen investigatedin detail. A novel arginine-
based dendritic block isgrown on the surface of APTES-coated Fe,O, nanoparticles by conventional
growth approach of Michael addition/amidation reactions. The nanocarriers showed good capacity to
encapsulate DOX, with loading as high as 65% (w/w) and a pH-responsi ve sustained rel ease of 54% at
pH 5.0. Also, therelease of DOX from the nanocarriersincreased up to 80% on application of an AC
magneticfield. A temperature senstivefol ate targeted doxorubicin containing magnetic liposomeshasbeen
developed for thermo chemotherapy of cancer. Enhanced uptakeinto tumor cellsby virtueof thesynergistic
effect of biological and magnetic targeted liposomes has been observed. Highly mesoporous spherical
threedimensiona (3D) ZnO nanoassemblieshave been fabricated by asmpleapproach. Thedrug-loading
efficiency of the nanoassemblieswasinvestigated using doxorubicin hydrochloride (DOX) asamodel
drug. Thestudiessuggest that drug releaseis dependent on the pH of the medium and externally applied
ultrasound.
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Zinc blende alloy nanocrystalswere designed which composed of Cd, Znand Sand doped with Cu
to produce composition/size dependent tunable dopant emission in entire visible spectrum have been
designed. Thisisthefirg dternativeto work horse CdSein group 11-V1 semiconductor systemsto produce
such alargewindow tunableemissonwith al visiblecolor.

Fig. 7.9: Digital image Cu doped alloyed nanocrystalsof Cd, Znand S,
samplescollected at different intervals.

Human Resour ce Development

2 new Post Graduate Programmes|[M.Tech (Nano Science & Technology)] were started in two
more Universitiesand support to 15 ongoing Post Graduate programmes continued.

Attractive Post-doctoral fellowshipsto encouragetalented Young researcherstowards advanced
research in the field of Nano Science & Technology continued through INCA SR-Bangalore. 6 Post
Doctora Fellowshave completed their research while5 are continuing at present.

Support to 1 Ramanna Fellowship also continued.
I nter national Collabor ations

Support to India-Japan Beamline established at the Photon Factory, KEK, Tsukuba, Japan during
last year continued. Experimentswere carried out on different modesi.e. powder diffraction, sngle-crystal
diffraction and small angle scattering using one Goniometer under low temperature and high pressure
conditions. Scientistsand researchersfrom |1 Sc-Bangal ore, INCA SR-Bangal ore, BARC-Mumbai, lUC-
Indore, BHU-Varanasi, SNBNCBS-K olkataand SINP-K olkataare using the beamline.

Theprocessof financia sanction of PETRA-I11 project isin progress. |ndo-Canadacollaborative
project isalso under process.

Development of Nano Technologiesand their applications

Support to ongoing projectsin this category continued. Significant progress hasbeen madein these
projects. Someimportant achievementsfrom the supported projects are summarized bel ow:

A solar cell module was devel oped which can also store el ectrical energy inthesamethinfilm. The
principleof thenew generation deviceisto coat the photovoltaicthinfilmlayerswith thinfilm storagelayers
that isalso nanostructured and usestitaniananotubes providing very high capacitances. A doublelayered
titaniastructure was used for photovoltaic storage device.
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Fig. 7.10: Doublelayered titaniananotubesfor generation-stor age devices

For thefirst timeintheworld, ZnO nanotube thin filmswere processed which havethe potential to
boost the solar cdll efficiency when combined with titaniananotubes.

Fig. 7.11: SEM imageof vertically oriented ZnO nanotubeselectrochemically
deposited on Indium doped Tin oxide (Photo anode)

Silicon sheet/tubes of 5-10 cm size were prepared and experiments were performed for melting
silicon under different conditions. All experimentsresulted in good melting of siliconwithout oxidelayer.
Computer smulationswere performed through programmes devel oped by numerical techniquesand different
softwareto control the furnace operating parameters such aselectrical power to the heater, pulling rate of
thesilicon sheet and gasflow and silicon feed ratesetc.

Fig.7.12: (@) ALiF sheet grown with dow (2mm/min) speed (bottom) and fast (30 mm/min) speed (top), (b) and
(c) sideview of a25 mm diaand 15mm long LiF crystal growingin theform of atubebut thecylindrical
portion wasmelted during detachment. Thegrowth had tobesuspended duetotimeconstraints.
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Si sheetsmeasuring 5-8 mmwideand 8-10 cmlong and 0.5-1 mm thick could begrown at 5-10 mm
per minuteas showninthefiguresabove.

Novel hydride catalystswere prepared using hydrogen decrepitation techniquewhich providefresh
surfaceswith large surface area, free from oxidation which further increasesthe catal ytic sitesfor the
formation of CNTs. High hydrogen absorption, large decrepitation and low cost makesthese hydrides
better catalystsfor large scale production of CNTs.

Fig. 7.13: Automated experimental facility for CVD process(10gof CNTsin asinglestep)

Also, singlefurnacefully automated CV D fecility hasbeenindigenoudy fabricated using massflow
controllers, furnace and quart tubeto get ayield of ~10 gminasingle step. Carbon nanotube/Folic acid/
Fe,0, magnetic nanovectors were developed which have the potentia to destroy cancer cells by
hyperthermiatreatment.

The new discoverieswere madein the Research Programme on Smart and Innovative Textileare
Nanofinishes, Thermo-regul ated textilesand nanofiber based automotivefilters.

Nanaofinishes: A silver nanoparticle based anti-microbid finish and wasdevel oped for thefirst timein
the country. Thefinishisstablefor several monthsand doesnot impart undesirable color to thefabricson
application and thefinish givesnearly 100 % activitiesdurablefor over 30 washes.

Thermo-regulated textiles: A novel technol ogy was devel oped to stablilize Phase Change Materials
(PCM) formulations. Using this technology, PCM s were developed for 29 °C and -15 °C that show
negligible super cooling and have high stability for large number of transition cycles.

Nanofiber based AutomotiveFilters: A proprietary technol ogy for continuous production of nanofiber
websof largewidths at alinear speed was devel oped for thefirst timein the country. Thetechnology is
ableto produce highly uniform nanowebs even at very low amounts of depositions. Studieshave been
made on theeffect of electrospinning process parameterson the nanofiber diameter, poresizedistribution
of nanowebsand itssubsequent effect onfiltration behaviour. Using theknowledge, aprototypeautomotive
oil filter has been devel oped with filtration efficiency up to 99 % for 1 im size standard dust without
sacrificing their dust holding capacity.
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Fig. 7.14: Prototypeof automotivefilter using Nanowebs

1 National Review & Co-ordination Meeting and 1 Advanced School was organized. Support to 10
International /National conferences, Seminars, Workshopswere provided.

Output Indicators

Outputsfrom Individual R& D projects, Units/Centersprojectsand I ndustry-Institute Collaborative
projectshaveled to agood number of publicationsin cited journalsand Patents. A good number of PhDs
have been produced from these projects. Also, alarge number of technical and other manpower have
beentrained. Thedetails of the cumulative output indicatorsfrom projects, unitsand centers supported
under Nano Science & Technology Initiative (NSTI1) and Nano Mission are summarized below:

Research papersin cited Journals 2687
Research papersin Conferences 375
Patents 82
PhDsproduced 253
Other Manpower trained 737

MISSION FOR GEOSPATIAL APPLICATION

TheMission Mode project was started during 2007 as“ Reinvigorating Indian Agriculture through
S&T” at atotal cost of 4.90 crorefor the 11" Plan. The project has now been expanded and renamed as
“Mission for Geospatid Applications’ and the outlay for 11™ Plan hasbeen revised to Rs.24.50 crore.

Brief activities of the Mission

(1) Agricultural Assessment - The project wasinitially started with the objective of tracking impact of
severe weather events such as hailstorm, floods and drought. The objectiveisto provide dataon
crop coverage, crop health, output, etc up to village level on real time basis to Central/State
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Governmentsand other users. Information on the above parametersisbeing provided to different
sugar mills, state governmentsand other government agencies.

(I Flood M odeling and For ecast — The objectiveisto provideawarning system and build aflood
index of the vulnerableriver basinswith probabilities before the actual flood event occurs. The
capabilitiesdevel opedinclude (a) areaof inundation uptovillageleve, (b) flood inundation mapsup
tovillagelevel, (c) volume of inundated water, (d) depth of inundation, (€) flood forecasting up to
villagelevel (based onrainfall andriver discharges), (f) rainfall rechargetorivers, (g) approximate
timeof flooding after release of dischargesfrom variousdamsand reservoirs, (h) submergence period
of aparticular arealvillage, (i) left bank/right bank inundation, etc.

Flood modeling of Tapi river basinin Gujarat and Mahanadi in Orissahave been under takenin
collaboration with respective state agencies. The NDMA has expressed desireto expand thiswith
high resolution DEMsto other flood prone statesand rivers.

(I11) Internal Security —

A. 3-D Terrain Models. Under thisproject themissionisdeve oping 3-D terrain modd sintegrating
high-resolution satelliteimagery and digital topo maps. The model s showing difficult terrainsand
dopeswith other attributesto help navigation and operational planning are being used in Control
Roomsof MHA and other Government agenciesdealing withinternal security. Terrain Modelshave
been provided to MHA, Govt. of Jharkhand, Chhatisgarh, N.E states, BSF, CRPF etc.

TheMission hasdeveloped 3-D modelsof Jharkhand,19 townsof Jammu & Kashmir plusJammu
and Punch,Chhattisgarh,Orissa, Tripura,12 districts of Bihar,07 districts of MadhyaPradesh, Part of
Manipur (to be completed).

B- Cadastral: The Deptt. Of Land Resources has assigned the task of preparing cadastral maps
using satelliteimagery aswell asground surveys. Thisisapilot project and in case successful, the
centrewill advise statesto update and modernizetheir cadastral mapsin digital format using this
approach.

C. Communication System:

() Wideband Receiver - Thisreceiver isintended for government, military, security, surveillance,
broadcast monitoring, and demanding applications. Thissoftware containsnumerousadvanced
featuressuch asandog and digital signa reception, threetypesof scanning, fivetypesof squelch,
many tuning optionsand virtudly unlimited memories.

A prototype has been devel oped and after successful testing handed over to BSF.
(i) HF/VHF SDR Tactical Radio System - An SDR ingeneral isaradio that has:-

»  Primary functiondity (mod/demodul ation, filtering, etc) definedin software

»  DSPdgorithmsimplemented in configurable hardware and/or PC software.

(iii) GPSVehicleand PortableTrackers- Themissionfor geospatial Applicationshasdevel oped
AVLSand personal GPS/IGPRS/GSM trackersfor asset, personnel and fleet management.
Thesetrackersmay bea so used for covert operations and mission planning and control asthe
personal trackersa so feature two way voice communications.
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(iv) Electronic Sensorsé& Fencing - UsesRF, Laser and Ultrasonic Sensorsfor Survelllanceand
electronicfencing over difficult terrainand rivers.Water Level Sensorswith high accuracy and
remote programming and datafetch capability using GPRS

Above noted communication systems have been provided to Central Police Organisationslike
BSF, CRPF, CISF and state palice of Jharkhand. Other Police organisationslike SSB, ITBP
and State Govts. of MP, West Bengal, Jammu & Kashmir and North-East States have also
made similar requests.

Disaster Management and Monitoring of Developmental Activities : Besides the above
activitiesrecently the Mission hasembarked upon new areas of Disaster M anagement and Monitoring
of Developmental Activities. Govt. of Manipur has requested this Mission to monitor their
developmental activitieslikeroad construction, rural housing, etc. Similarly Uttarakhand Govt. has
a so approached thisMissionfor their landdide monitoring.
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CHAPTER

S & T PARTNERSHIP BUILDING AND INTERAGENCY
PLATFORMS FOR S & T OUT REACH

Thelnternationa Scienceand Technology Cooperation Division continued with theresponsibility of
negotiating, concluding and implementing Scientific and Technol ogical Cooperation Agreementsand
Programmes of Cooperation between Indiaand other countriesat bilateral, multilateral and regiond levels.
Thedivisonexecuteditsrespongbility in closecooperation with Ministry of Externd Affairs, IndianMissons
Abroad; Science Counselorsposted in Indian Missionslocated in USA, Germany, Japan, Russia; S& T
related Ministriesand Spectral Ministriesof Government of India; Indian ScientificAgenciesand Indian
Scienceand Engineering Academies. Thedivision continued itsengagement with Industrial & Engineering
Associations/Platformsin guidinginitiativesto leverageinternationa partnershipsfor joint research and
technol ogy development indomainsof nationa priority.

GUIDING PRINCIPLESFOR INTERNATIONAL S& T COOPERATION
India sS& T relationswith other countriesand international bodieswereguided by the principlesincluding:

¢ Leveraginginternationa expertiseintheform of joint project(s) based visitsfor (i) complement and
supplement thenationd effortsin ongoing nationd programmesof priority, (ii) accderatinginditutiond
and human capacity building vital to Indiabecoming agloba player in knowledge based economy
(i) reflecting on global practices relevant to technology and innovation based demands and
infragtructura requirements.

¢  Co-investment of resourcesincluding fundsfor joint research projectsand strategicjoint initiatives
involving research entitiesfromindustries.

¢  Absorbing experienceof existing globa researchfacilitiesinfine-tuning and/or coupling with upcoming
or exigting Indianresearchfacilities.

¢ Indiasproactive engagement in creation or additiontointernationa advanced research facilities, as
an expression of Indian maturity/competencies.

¢ India'sleadershipinempowering devel oping countriesin S& T.
Spectrum of Cooper ativeActionsundertaken

Duringtheyear , DST aong with its counterpart agenciesin other countries, regional bodiesand
international organizations, co-sponsored /undertook a spectrum of cooperative actionssuch as: (i)
Exploratory scientificand ministerial missions; (ii) Joint workshops; (iii) New bilatera mechanism for
joint research and technol ogy devel opment with co-investment of resourcesincludingfinancid, for strategic
partnerships of Indiawith selected countries; (iv) Joint research projects; (v) Joint R& D centers, (vi)
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Networking of centersof excellence; (vii) Utilization of largescderesearch facilitiesabroad; (viii) Advanced
training fellowships; (ix) Participationininternationa mega-scienceprojects, (x) Attracting foreign scientists
especidly Scientists& Technologistsof Indian Origin (STIO) abroad for joint projectswith home country
scientists(xi) Contributions to internationa non-governmental scientific bodiesthat alow Indiato empower
other devel oping countries; (xii) Technology summit, industrid fairs, S& T exhibition; (xiii) Ministerid Science
Conference; (xiv) Fielding talented Indian research scholarsto Internationa Meetingswith Nobel Laurestes,
ICTP Scientific Events; and (xv) CV Raman fellowshipsfor African researchers. (xvi) Partner groups,
(xvii) Exchangeof Sr. Scientistsand young researchers; Institutional Partnershipsetc.

Salient New Activitiescarried out duringtheyear

¢ New Inter Governmental S& T Cooper ation Agreements/M oU/ Wor king Programmeswere
concluded by IndiawithAustrdia, Belarus, Batswana, Egypt, Ethiopia, Ghana, Greece, Iran, Indonesia,
Israel, Japan, Mauritius, Myanmar; Nigeria, Portugal, Russia, Saudi Arabia, Singapore, Slovenia,
Spain, Switzerland, Thailand, Turkey, Turkmenistan, UK, Vietnam and Zimbabwe.

¢ Joint S& T Committee/ Council meetingswere held withASEAN, Australia, Brazil Germany;
Greece, Indonesia, Isradl, IndiasEU Summit, Japan, Portugal, Russia, SAARC, Slovenia, Spain,
Sweden, Taiwan, Thailand, UK, US and Vietnam. Governing Body meeting of Indo- USS& T
forums, Indo- German S& T Center, Indo- France Centre for Promotion of Advance Research,
ASEAN-IndiaS& T Devel opment Fund, and UNESCO-IndiaS& T Cooperation.

¢ India-Australia Srategic Research Fund: Building the success of the IndiaAustralia S& T
cooperation, both sides haveincreased the fund to support more bilateral activities. The expended
fundintroduced anew ‘ grand chalenge’ component, supporting large-scaleresearch projectsdesigned
to deliver practical solutionsto someof themgjor challenges shared by both countries. Theareas of
focusare“energy”, “food and water security”, “ health” and * theenvironment”. The expanded fund
also introduced a substantial new fellowship program, comprising exchanges for early-career
researchersfrom both countriesand short-term visitsby senior scientists. A call for proposal was
announced in the areas of food and water security and environment under the grand challenge’
component.

¢ Indo-German S& T Centre: Indo-German Science and Technology Centre (IGSTC) established
inIndiawith officein Gurgaon. Thel GSTCwill providelinksto research, academiaand Industry and
support flagship joint projects between Indiaand Germany in the areas of Biotechnology; Energy;
Environmental technologies; Health research; and Production technol ogies. Both governments
committed to contribute equivalent amount of « 2 Million Euro per year initialy for aperiod of 5
years.

¢ Indo-Russian S& T centre: Department of Science & Technology and the Russian Ministry for
Education & Science have agreed to create Indo-Russian Scientific & Technological centrewithits
officesat Delhi and M oscow. A Joint Work Document spelling out obligations/ Right of thetwo sides
for establishment of the Centre was concluded on 21% December 2010 in presence of theHon’ble
PrimeMinister and visiting Russian President. The Centrewill pioneer incommerciaization of joint
research outcomes between the two countries

¢ India-ASEAN S& T Development Fund: Theoperational guidelinesfor management of AISTDF
have been finalized and the 1% meeting of the Governing Body of AISTDF washeld in June 2010.
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Theweb portal of AISTDF (i.e. www.AISTDF.org) was launched. Four activatesviz. i) India-
ASEAN virtuad Centerson Technology Commercidizationii) ASEAN-IndiaVirtua CentreonIPR;
ii1) Technology mission on Functiond Food; andiv) Renewable Energy were gpproved by the GB for
implementation. Theresearch attachment training programmefor ASEAN scientistsand expertswas
organised at ARCI, Hyderabad under the on-going project on“ Surface Engineering”.

¢ IndoUSBIi National S& T Endowment Fund: Joint Endowment Board has been constituted for
facilitating innovation R& D and commercidization. First meeting of theboardisto be held shortly.

¢ NewAfricaS&T Initiative: TheCV Ramanfellowshipsfor African researcherswerelaunchedin
February 2010 (Total 416 fellowshipsin three categories every year). Total 85 candidates were
selected for thefellowship from the variousAfrican countries.

Bilateral Resear ch Projects

¢ Argentina: Under the ongoing programme of cooperation 10 projectsin the area of structural
chemistry, bio-pesticide, hedth, and food industry were continued to be supported. Exchanged visits
of nearly 10 scientistsfrom both sides have been realized. A new joint call for proposalsisinthe
process of being negotiated.

¢ Audralia: Under theongoing programmein* Competitive Category”, 28 Indo-Australian research
projects have been supported in the areas of agricultural research, astronomy and astrophysics,
microel ectronic devices & materials, nanotechnol ogy, renewable energy & marine sciences. 60
exchangevisitsof scientistsweretaken place under the projects.

A new call for proposal was announced in the areas of Agricultura Research; Astronomy and
Astrophysics, Environment Sciences (including climate changeresearch); Micro-dectronicsDevices
and Materids, Nanotechnol ogy; Renewable Energy; Marine Sciences, Earth Sciences, and Information
and Communication Technology. 137 projectsreceived againgt thecall areunder technica evauation.

¢ Bdarus: 1% Joint Working Group meeting on S& T (JWG) between the two countrieswas held
during October 25-26, 2010in New Delhi. The WG, redlizing the significance of cooperationinthe
fieldsof science, production, technol ogies, innovationsand investmentsfacilitate mutual understanding
indifferent soheresof knowledge and represents constituent factor for consolidation and devel opment
of R& D potential and means of economic development discussed variouswaysfor increasing the
cooperation leve in science, technol ogy, innovation and investment cooperation. Thetwo sides, thus,
agreed tolaunch ajoint call for proposal's, which wasfinalized and announced on November 01,
2010.

¢ Brazil: 10 new projectsintheareaof ICT and Life Science approved and support to 5 ongoing
projects continued.

¢ Bulgaria: Inadditionto support to 17 ongoing projects, 11 new projectsintheareasof new materias,
water technol ogy, astronomy, microelectronics, health and nutrition wereinitiated. Nearly 60 project
based exchangevisitsof scientistsfrom both sideswereredized.

¢ European Union (EU): 3 new projects approved in the area of Solar Energy and support to 6
ongoing projectsintheareaof Computational Materias Science continued.
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¢ Finland: 4 projectsintheareaof Green Chemistry approved.
¢+ Germany:

(i) DST-DAA PPPprogramme: Support to 20 on-going joint research projectswas continued and 10
new projectssanctioned intheareasof nanos zed compositeoxidesfor catdytic gpplications, Proteomic
multilevel nutrient; nonporous materials; radiation responsein human cellsetc.

(i) DST-DFG Programme: Thesupport continued for 20 on-going projectsand 10 new projectswere
sanctioned intheareasof Vascular complicationsof type 2 diabetes, Cosmology and Astrophysics;
modeling of metal powder compacts; perfusion-induced braininjury etc.

@iy - Anlndo-German Centre on Computer Sciencewasestablished at |1 T Delhi with 10 thematic groups
from each side collaborating on different research aspects of Computer sciences. 4 DST-MPG
partner Groups covering theareas Polymer synthesis; Algorithmsand Complexity; Quantum Field
Theory; Biologica Physi csetc continued to be supported during theyear. One DST-MPG fellowship
was a so sanctioned.

(iv) DST-AvH Programme: The Indo-German (DST-AvH) Frontiers of Engineering symposiawere
supported whichwasheld in Berlinin June 2010. 35 Indian engineers and 40 German expertsand
engineersdeliberated on the newer areas of engineering.

¢ Israd: Anew call for proposal wasannounced in the areaof Information Technology (Imaging
Sensor and Robotics) and Solar Energy (Solar Therma & Photovoltaic). 6to 8 proposal areexpected
to befunded.

¢ Japan: Under DST-JST Cooperation, 4 new projectsapproved and support to 14 ongoing projects
intheareaof ICT continued.

The collaboration with Japan Society for the Promotion of Science has running successfully with the
support of 40 ongoing projectsand 20 new projectsintheareas of Molecular Structure, Spectroscopy
& Dynamics, Advanced Materia sincluding Nano-materia's, Modern Biology and Biotechnology
including biomedica science; Manufacturing Sciences, Space science; Surface and interface sciences
including catalysis. A Mizushima-Raman L ecture on* Spectroscopy, Fluorescenceand OLED” was
delivered by Indian Scientist in Japan. Nearly 100 exchange visit of scientist from both sidewere
taken place.

¢ Mexico: Besdes16 ongoing projectsin areasof earth and atmaospheric sciences, polymer chemistry,
astrophysics, new materials, and marine biol ogy which continued receiving support, 4 new joint
R& D projectsin areasof computational biology, ICT and polymer chemistry wereidentified for
implementation. The projects have enabled nearly 50 exchangevistsof scientistsfrom thetwo sides

¢ Netherlands: Call for proposa wasannounced. 6 projectsintheareaof Biomedical devicesmay
befundedjointly.

¢  Portugal: Indo-Portuguese Joint S& T Committee (JSTC), inits 39 sitting at Lisbon, on 2nd Jduly,
2010, considered 61 joint proposalsand gpproved 21. Out of these 21 projects 16inareassuch as
new materials, smart textiles, microel ectronics, mechanical engineering, health and biotechnol ogy
were sanctioned for implementation by thetwo sidesduring acourse of threeyear period. In addition,
19 on-going projectswere continued to be supported jointly. A new programme of cooperationin
S& T between the two Governments, for the period 2010-2012, incorporating future areas of
cooperation was also concluded.

240 ANNUAL REPORT 2010-2011



¢ Republicof Korea(South Korea): 5joint projectsinthe areasof Biotechnology, Environmental &
Engineering Technol ogy, Nano-Technol ogy and I nformation Technol ogy wereimplemented during
theyear.

¢ Russa: 80joint projectsin 10thrust areasrelated to frontiers of Science & Technology. namely:
Biotechnology & Immunology; Materials Science & Technology; Laser Science & Technology;
Catdyss, Accderators& their Applications, Hydrology; Computer & Electronics, Biomedica Science
& Technology; Oceanology & Oceanic Resourcesand Engineering Sciences; and seven select areas
of basicresearchin science, namely: Mathematics; Applied Mechanics, Earth Sciences, Physics&
Astrophysics; Ecology and Environmental Protection; Chemical Sciencesand Life Scienceswere
implemented under the Integrated L ong Term Programme (ILTP) of Cooperationin Scienceand
Technology. Joint activitiesin theforms of bilateral workshops, visit of thematic and composite
delegations, exploratory visitsand project based exchange visits (about 200) are being supported.

WhileIndian supercomputer PARAM 10,000 isalready successfully functioning at the Russian-
Indian Centre for Advanced Computing in Moscow; Indian Supercomputer PARAM PADMA RU is
beingjointly developedin Russia Projectson devel opment of softwarefor thegpplicationslike Computetiona
Fluid Dynamics, Seismic Data Processing and Development of Parallel Compiler wered soimplemented.

Intheareaof Earth Sciencesjoint projectson Creating bas ¢ observations and knowledge products
pertaining to solid earth, viz., Lithosphere/ Asthenosphere structure, earthquake catal ogues, hazard and
risk maps, earthgquake precursor observations, etc; Setting up and application of new technologiesfor
understanding the complex geodynamic processes, Seismic/ Geophysi ca instrumentati on devel opment
were undertaken under the programme.

Intheareaof Biotechnology & L.ife Sciencesprojectson devel opment of intelligent adaptive prosthetic
leg; development of softwaresviz., viroMIRNA and miUTRpred, which are being used extensively to
predict miRNAsand their targetsin animal aswell asplant vira genomese.g. Hepatitis—B,Human T-cell
Lympotropic Gemini and Tomato Mosaic viruses. Three Cry 1Ac genes have been devel oped based on
protei n-protein docking and site directed mutagenesis. Computer aided diagnosticsfor cardio-vuscular
disease using biomedical imagesand signassuccessfully implemented. Programmeon halistic hedlth care
through energy leve diagnosis, genomic profile, eva uation and non-pharmacol ogica intervention; “ Prakriti
& GenomeProfile” and“ Protocol for AyurvedaEvaluation” werea so undertaken under ILTP.

Intheareaof Materials Science & Technology projects on Opening of raw materials, mechanical
activation & soft mechanochemistry; Solvent extraction for valueadded productsfrom wastes, Autoclave
processing/ pressuremetal lurgy for metal extraction and materialssynthesis; Electro-thermal processing
for light meta sextraction; Deve opment of advanced flotetion technol ogieswere gpproved for implementation
under theIndo-Russian Non-ferrous metallurgy centre.

¢ DST-RFBR Arrangement: About 70 joint R& D projects are being supported in collaboration
with Russian Foundation for Basic Research.

¢ Slovenia: In addition to 4 ongoing projects that continued to receive funds 12 new joint R& D
projectsinareasof hedth & biomedical sciences, meta science& new materias, polymer chemistry,
mathematics, electronics, aternate energy sources have been supported.

¢ SouthAfrica: Megaprojectswere approvedintheareaof HIV/AIDSfor funding under top down
approach. 8 new proposa swere approved for funding and to support 14 ongoing projects continued.
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¢ Spain: Support continued for 25 ongoing Indo-Spanish joint research projects in the areas of
Renewabl e Energy, Information Technology (including Computer Science), Health and Medica
Research, Life Science and Biotechnol ogy (including Pharmaceuticals), Agriculture Technol ogy and
Food Processing, Nanotechnol ogy. 60 exchangevisit of scientistsweretaken place under the project.

¢ Sweden: 5projectsintheareaof ICT approved.

¢  Switzerland: Thesupport wasextended to theon-going 20 joint research projectsand 4 Ingtitutional
partnership projectsunder the programme.

¢  Taiwan: Support to 20 on-going projectswas continued and 10 new projectswere sanctionedinthe
areas of Nanotechnology; Formation and Evolution of Star Clusters; Advanced Nano-composite
Materials for the Development of Biosensors and Energy Storage Devices; Developing flood
forecasting etc

¢ Thailand: 3joint projectswere supported during theyear under theIndia-Thailand S& T Cooperation
programme.

¢ Tunisia: 8 ongoing projectswere supported.

¢ UK: Twomagor new initiative between DST-RCUK oni) - “Bridging the Rural/Urban Divide’ - to
providetechnological solutionstoimprovethequality of lifeof rural inhabitantsin both countries;
(worthupto£12mor Rs34 crore) and 1i) “to devel op the next generation of environmental ly-friendly
fue cell technologies’ partnerships (worth up to £6m or Rs. 42 crore) werelaunched.

A new programmenamely, I ndia-UK Science Networ king envisagesor ganization of asmall 3
daysscientific meeting to bring together groupsof early to mid career scientistsfrom Indiaand the UK for
the purpose of the scientific discussion, to promote collaboration and knowledgetransfer by encouraging
interaction within the wider research community was initiated. Inthisregard acall for proposal was
announced to organize the Indo-U.K Scientific meetings/seminarsin IndialU.K. 37 proposalsreceived
against thecall areunder technicd review.

Under DST-UKIERI programme, 25 ongoing projectsweresupported intheareas of Nano-Science
and Technology and AdvanceMaterids, Biotechnol ogy including Stem Cell Research; Telecommunications;
Climate Changeand Wesather Forecasting; New Energy including Hydrogen energy. 65 exchangevisitsof
scientistsfrom both sideswere taken place under the project.

¢ USA: Support to 5 ongoing projects continued under the MaterialsNetwork Programme.

¢ Vietnam: Four new joint research projectswere sanctioned in the areas of Smart Antennasfor 3G/
4G mobile communications; Power Source Converter for AC Photovoltaic's; etc

ST10’sProjects Support continued for the 25 on going projectsintheareasof Physical Science, Chemica
Science, Mathematics, Biotechnology and Nano materias.

¢ India-Brazil-South Africa Cooper ation: 2 Nano Schoolsorganized in Indiaand South Africa.
About 100 young studentsweretrained.

Industrial R& D Programs

Indo- Canadalndustrial R& D Program: 4industrial R& D projectswere supported intheareas
of Aerospace, Geospatial, Bio-fuelsand Communication.
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A new cal for proposa wasannounced toinvitethejoint workshops/seminar/proposasintheareas
of Alternate Energy and Sustai nable Environmenta Technol ogies, Earth Scienceand Disaster Management,
I nformation and Communi cations Technol ogies, Aeraspace and Photoni cs, Nano science/ Nanotechnol ogy.
Out of total 15 proposals received commonly by both sides, 6 project workshop proposals have been
agreed to support by both sides.

India-1srael-CanadaTrilateral Meeting: Trilateral R& D Partner ship Development Activity
on Water Technologiesisscheduled to be held during February, 2011 in Ontario, Canada. The purpose
of thistrilateral meeting isto harnessthe complementary technology strengths shared by Canada, Indiaand
Isradl, and stimul ate collective action on global water issueswith aninitia emphasisonindia. Itwill amto
identify and address specific water challenges; propose new technol ogy-based water solutionsthat leverage
thestrengthsof al three countries; and deliver downstream economic benefitsto al participants.

A virtual I ndo-Canadian Nanotechnology Networ k Centr esof Excellence hasbeen established.
Initidly Five Canadian Universitiesnamely BC, McGill, Waterl 0o, Toronto and Albertaare participatingin
such anetwork and have committed to provide aseed fund of Cdn $ 40,000 each for aperiod of 1 year.
Indiasideisal so providing matching grant to support thefollowing activities:

a) Faculty-to-Faculty Research Collaboration (involvesfaculty-to-faculty research coll aboration between
afaculty inoneof the 5 Canadian Universitiesand aFaculty / Scientist from one of theacademic/
R&D indtitutionsinIndia)

b) Digtinguished Visting Scholar (DV S) Programme (1 DV Sfrom NINT tovigt 2laboratoriesin India
and 1DV SfromIndiatovisit NINT / University of Waterloo/ University of Mcgill / University of
Toronto)

c) Graduate Student (PhD) School on Nano-Fabrication & characterization at NINT/ University of
Alberta (15 students + 5 faculty from each side)

d) Focused Workshopson Nano-medicineto beheld at University of Toronto (15 Indian participants +
25 Canadian participants)

Indolsrad Industrial R& D Program (14R& D): A new call wasannounced intheareaof Cleantech
(Environment, Water Technology / Water M anagement, Renewable Energy, Agro Technology, Materials).
One proposal hasbeen shortlisted by both sidesto support against thiscall

Indo-Swiss(DST-CT]1): Oneflagship project in the areaof Medical research has been sanctioned
againgt the Joint call for proposal launched inviting industrial R& D project proposals.

Joint R& D Centers of Excellence

Support continued for 13 Joint Thematic Centersof Excellencein their respectivethematic areas.
These centersare pursuing high end science, working out new technol ogies and interacting with user
community for possibletechnology transfer. Thesejoint centersare:

Powder Metallurgy & New Materia's, Hyderabad
Vaccine Manufacturing Facility, Bulandshahr
Advanced Computing, Moscow
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Biotechnology, Allahabad

GasHydrate, Chennai

Ayurvedic Research, Moscow

Earthquake Research, New Delhi

Water Research, Hyderabad and Bangalore
Advanced Manufacturing and Fabronics, Kanpur
Advanced Materials Research, Bangadore
Non-ferrousMetallurgy, Jamshedpur

Biomedica Technology, Trivandrum

Laser & Accelerators, Indore

Fellowships Tanningunder Bilateral Frameworks

Outgoing Fellowshipsfor Indian Scientists:

1.

6.

HOPE M eeting: 9 studentsin the area of Physics have been deputed to Japan to meet Japanese
Nobel Laureates.

Lindau Nobel L aur eatesM eeting: 20 students/young researchersin Interdisciplinary aressi.e.
Phys cs/Chemistry/Physiology & Medicinewere deputed for participationin the Meeting of Nobel
Laureatesand Studentsat Lindau Germany during June/July 2010.

Four Indian scientists/experts awarded fellowshipsto visit Germany for aperiod of 30 daysunder
DST-DAAD Senior Scientistsexchange programme.

12 Indian PhD studentsawarded fellowshipsto work in SwissR& D institutesfor upto 12 months
duration under Indo-Swiss Research fellowship programme.

10Indian senior scientists' awarded fellowship to use advancefacilitates at Swiss Ingtitutesunder
Indo-Swiss JUAF programme.

5 Indian young scientists supported under DST-M PG Fellowship programme.

Incoming Fellowshipsfor Foreign Scientiststo I ndia:

Resear ch Training Fellowship for Developing Country Scientists(RTF-DCSProgram) :

¢

ILTPFdlowship: ILTPFelowshipswereawarded to Russian scientiststowork in Indian|aboratories.
Based on the recommendations of thelast ILTP Joint Council, termsof thisfellowship have been
revised. It will provide better environment to the Russian scientiststo Work in Indian |aboratoriesin
sophi sticated manner.

CV Raman Fdlowshipsfor African Resear chers: Thefellowshipsprogrammewaslaunchedin
February 2010 (Total 416 fellowshipsin three categories every year). Total 85 candidates were
selected for thefellowship from the variousAfrican countries.
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5 Swissscientistsand PhD studentsawarded fellowshipstowork in Indiaresearch ingtitutions under

Aninternational training on | PR wasorganized by NAM S& T Centre which was supported by

.

| SIRP programme.
.

DST.
.

Asian Science Camp: 40 studentsfrom Asian country and 30 senior scientistsfrom different parts
of world participated in the camp.

I nter national Advanced Resear ch Facilities- I ndia’ sEngagements

¢

Facility for Anti Proton Resear ch (FAIR): Indiasigned the FAIR Convention Act to become
member share holding country at the Facility for antiproton and |on Research (FAIR), at Germany.
The FAIR Convention and other documentsare being processed for approval of Cabinet.

Indian beamlineat KEK Japan: Indian beam line has been fabricated at Photon Factory KEK,
Japan and ready for conducting the experiments concerning powder diffraction, single- crystal
diffraction and small angle scattering etc. 50 % of thetotal beamlinewill beavailableto thelndian
usersand remaining 50% will beavailabletothe genera users.

Following Bilater al Wor kshopswereor ganized under S& T Programme of Cooper ation

Themesof Bilateral Workshop Partner Country Venue/Dates

Sustainability Germany 11T, Delhi, February, 2010

Solar Energy Australia Amity University, Noida, February, 2010

Solar Physics China I1A, Bangalore, March, 2011

Nanotechnology Australia Australian National University, Canberra Jun,

2010

Information Technology Spain [1Sc Bangalore, Jun, 2010

Satellite Symposium on Transcription Japan Okinawa, Japan, July, 2010

Artificial Intelligence Russia Surat, September 2010

Biodiversity SAARC BHU, Varansi, September, 2010

Frontiers in Molecular Spectroscopy:

from Gas Phase to Proteinsand Japan K obe, Japan, September, 2010

Fuel Cell Technology UK Centre For Fuel Cell Technology, Chennai,

September, 2010

Chip design for embedded systems Taiwan BITSPilani, September, 2010

Bridging the Urban/ Rural Divide UK Magan Sangrahalaya Samiti, Wardha,
October, 2010

Advanced Materials Russia Moscow, October 2010

Hypospadias DSD SAARC AlIMS, New Delhi, October 2010

Earth System Sciences Russia Moscow, November, 2010

Themes of Bilateral \WWorkshop Partner Country Venue/Dates
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High Performance Computing Russia Pune, November 2010

Infectious Diseases Russia Chandigarh, November, 2010
Environment SAARC ATRRE, Bangalore, Nov. 2010
Energy storage devices Taiwan I1Sc Bangalore, Nov., 2010
Asian Academic Seminar on Japan SINP, Kolkata, November,2010

“Recent advances in the study of
clusters, nanomaterials and
surfaces with new properties
and functions”

Water & Bio-resources BJ New Delhi, November, 2010
Water Technology BJ I1Sc. Bangalore, November, 2010
Global Outreach of Indian &

European Innovation Clusters BU MDI Gurgaon, December, 2010
JSPS-DST School on “Synchrotron Japan SINP, Kolkata, December, 2010
X-ray Techniques for Nano

Structured Materials’

Preparation and characterization of Russia New Delhi, December 2010
silicon for photovoltaic application

Electronic structure of Novel Magnetic | Japan University of Tokyo, Japan January, 2011
and Superconducting Materials

Astronomy Russia Nainital, February, 2011
Advanced Manufacturing Japan 11T, Delhi March, 2011

Water Technology Tunisia Tunis

Fig. 8.1: Recent signing of I ntegrated L ong Term Programme of Cooper ation in Science, Technology & Innovation
with Russiaon December 21, 2010 at New Delhi
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DST-indiaAnd RC-UK Resear ch I nitiativeon Solar Ener gy

The Department of Scienceand Technol ogy, Indiaand the Engineering and Physical SciencesResearch
Council (EPSRC), UK on 23 April 2009, signed a cooperation agreement to co-fund ajoint research
initiativein Solar Energy. The agreement conveysthe two countriesto cooperate towardsfostering of
genuine and mutually beneficial research to develop novel materials, devicesand systemsapplicableto
solar energy. Theareasof mutua interest identified for cooperationincludethefollowing:

1. ThinFImPeformanceand Stability

2. PV power systemsand distribution

3. Cos Effectiveisolated PV Systems

4. Low cost materialsfor PV and

5. Excitonic Solar Cellswith focuson cost reduction

Two out of Eight proposal sreceived under this program have been recommended for Support.

Sr.no. | Proposal Title Lead Partner - India L ead Partner - UK

1 Advancing the efficiency and Dr Suresh Chand NPL, Prof Hari Mohan Upadhyay,
production potential of exictonic | New Delhi University of Loughborough
solar cells (APEX)

2 Stability and performance of Prof Rajesh Gupta, IIT Bombay | Dr Ralph Gottachalg, University
Photovoltaic (STaPP) of Loughborough

Theseprojectsare Multi-Ingtitute Projectswhich involvelarge number of participating Ingtituteswith
engagement of many researchersand faculty membersfrom participating institutesfrom UK and India.
These proposal swould be funded from SERC (R & D) Program of DST for supporting the Indian side.
Thetotal tentative cost of these projectsisaround Rs20 Crores.

State Science & Technology Programme (SSTP) formerly known as* Schemefor Assistance for
development of Sate Councilsfor Science& Technology” istheonly scheme of the Central Government
focused on the specific objective of promotion of Science & Technology at state level. The scheme,
formulated at theinstance of Planning Commission, isbeing implemented by Department of Science &
Technology (DST), Government of IndiasinceV 1 plan. The core support and programme support provided
under the programme has played an important catalytic role and facilitated State Science & Technology
Councilsto act asanoda organization for planning, formulating, eva uating and implementing Science &
Technology activitiesat Statelevel. The core support provided by the department hasenabled State S&
T Councilsto equipthemwithrequisite S& T manpower and officeinfrastructurewhich hascontributed to
their effective functioning. The programmatic support, on the other hand, aimsto demonstrate, through
carefully chosen projects, the contributions that science & technol ogy interventions can makein the
development process of the State.

Asaresult of catalytic role played by DST in close cooperation with the Planning Commission and
SaesUnion Territories(UTs), Sate S& T structureshave been set-upinall the States. Themost significant
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areaspromoted by State S& T Councilsare popularization of Science, S& T Entrepreneurship Devel opment,
S& T for Weaker Sectionsand Women, Programmesfor Young Scientists, Biotechnology Programmes,
Application of Remote Sensing Technology, Environment Programmes, Non-Conventional Energy
Programmes and | ocation specific need based R& D Projectsfor providing solution tolocal problemsof
thenationasresdinginvariousstates.

Inorder to givefocused attention toidentification and demongtration of S& T projectsincluding field
trials, aspecia mechanismintheform of Core Group on State S& T Demongtration projectsisoperationa.
Themandateof thisCore Groupistofacilitateidentification of technologiesdevel opedinthe S& T indtitutions
alongwiththeir field trialsand demonstration in various states at a sizeabl e scal e so that the benefits of
intervention arequitevisible. Thisgroup, in one of itsmeeting considered 22 new projectsin diverseareas
of Socio-economic importance and also monitored 33 ongoing projects. The group recommended
demondtration of specificindigenoustechnol ogiesinthefie dsof bio-fud, waste management, decentraized
energy generation and water purification at appropriatelocations.

Thefollowingthrust areashave beenidentified by the Department for providing technological solutions
for the state devel opment by identification of local problems on basic needs of society such as Food,
Shelter, Water, Energy, Heath.

Someof theimportant achievementsduring theyear under various activity heads of the programme
areenumerated below:

1. CoreSupportto State S& T Councils

Core support was continued to the State S& T Councilsof 25 StatesUnion Territories. The support
wasoriented towardsproviding S& T manpower to strengthen S& T capabilitiesof the State S& T Councils
to undertake programmesin newer and emerging areas. An amount of # 9.40 croreswas provided under
thisduringtheyear.

2. Demonstration Projectsincluding Replication of SuccessModels
Someof themgj or achievementswereinthefollowing areas.

Micro-Hydel System: A decentralized energy generation plant of 2 X 50 KW capacity based on
indigenous micro-hydel technology wasingtalled and commissioned at Dailong villagein Manipur.

] S

Fig.8.2: MicroHydel Power Plant in the Power Houseat Dailong Village, M anipur
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»  Soil Reclamation: A project on planned development of protocolsfor utilization of thetideland for
brick manufacture after anaysis of geo-consequencesof mining wasinitiatedinthe state of Tripura

*  Water Purification Technology: Onedefluoridation plant of 4000 L PH capacity wasinstalled at
NaglaChandrabhanin Village Farah, Mathura. The plant designismadefor feed water having TDS
upto 5000-6000 ppm & fluoride ranging from 1 ppm to 8 ppm. It has been designed to serve a
community of 3000 to 4000 people.

. el

Fig. 8.3: Low Energy Membrane Desalination & Deflouridation Plant installed at Nagla Chandrabhan Village,
Mathura, U.P.

e OrganicAgriculture: OrganicAgriculture programme based on Science and Technol ogy inputs
was successfully completed inthe State of Skkim. 3740 farmerswereregistered asorganic farmers
in East, West and South Sikkim over aperiod of threeyears.

* Natural Resources: A project wasinitiated on Production and Demonstration of High Quality
planting material of elite genotypes of medicinal plant species of Haryana at Centre of Plant
Biotechnology, Hisar, Haryana.

3. Information Exchange

A Brain Storming meeting of Scientific Advisory Council to PM (SAC-PM) with State S& T Councils
washeld on 27thMarch, 2010 at INSA, New Delhi. Themeeting was presided over by Prof. CNR Rao,
Chairman, ScientificAdvisory Committeeto PrimeMinister. It wasattended by S& T Secretariesof State
and Union Territoriesand State S& T Council Heads. Thetheme of the meeting was* Therole of State
S& T Councilsinemerging Nationa context.”

4. Local Specific Research & Technology Development :
Following arethe projectsfunded to different State S& T Councilsduring thisperiod:

*  Development of Solar-powered rodent trap under theproject | mpact assessment of bamboo
flowering on ecological and socio economic accountsin the Eastern Himalayas at North-
Eastern Regional I nstitute of Scienceand Technology, NERIST Arunachal Pradesh
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Fig. 8.4: Prof. C.N.R. Rao, Chairman, Scientific Advisory Council to the Prime Minister addressing the Brain
Sorming Meeting

Fig. 8.5: Set up of themaster and supportingrodent trapsin agricultural field at Arunachal Pradesh

*  Development of Human Resour cein Blue Green Algae and Azolla and their Promation in
Agriculture at Centre for Conservation and Utilisation of Blue Green Algae, Indian
Agricultural Research I nstitute, New Delhi-110 012.

»  Deveopingonshorebroiler culturetechnology for fattening of baby rock lobster for export
at Centre for Marine Science and Technology Manonmaniam Sundaranar University,
Kanyakumari District

* Biodiverdty, Biosystematicsand Predatory activity of spider faunaof Jammu and Kashmir
at Sher-e-Kashmir University of Agricultural Sciences Technology of Kashmir, Shalimar
Campus, Srinagar —191 121

*  Improvement of economictraitsof silkworm, Bombyx mori through fortification at KSSRDI,
Bangalor e-560 062. Keeping in view therel ationship between nutritional quality of mulberry |eaf
and cocoon yidd, theformulation of fortificant combination hasbeenworked out. Thecrudeextracts
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Fig. 8.6: Field training and demonstration to thefarming community on Blue Breen Algaeand Azalla

of shortlisted plants (Miz. withania somnifera & Tribulus terrestris) have been tested through
bioassay. Thelarva weight, cocoon weight etc. weresignificantly higher in silkworm batches (PM x
CN2, PM x C110) treasted with new formul ation of fortificant. Thesolublesugar and solubleproteins
inrainfed mulberry islessthanirrigated mulberry leavesandin such aressthefie d trid swereconducted.

Theactivity of digestiveamylase; valuesof larval weight and silk gland weight aresignificantly higher
in treated batches compared to control batches. The silk gland weights and bioenergetics study were
conducted for fortificant combination with Withania Sp. (treatment) asone of the sourcesof fortificant.
Thiscuewasexploited during thefiedtria studies. Field validation of fortificant formul ationwas conducted
indifferent villagesof Chamarajanagaradistrict for 15 sericulturefarmers. Theimprovement of cocoon
yield was observed through use of fortificant formulation and it istentatively named as‘ Poshaka’ for
commercidization.

Fig.8.7: Mulberry leavesfortified with Poshakafed to silk worms
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*  Medicinal Mushroom Cultivation: rendering self relianceto the Women Self Help Group
and Disabled per sonsand alleviating poverty at Kongunadu Artsand Science College, Coimbatore
—641 029, Tamilnadu. Theproject aimed on cregting scientific intervention on Medicina Mushroom
Cultivation: rendering sif rdianceto theWomen Salf Help Group and Disabled personsand dleviating

poverty.

»  Capacity building and Awar eness Campaign on Global Climate Change, vis-a-vis, Disaster
Mitigation at Goa State Council for Science & Technology, Opposite Saliago Seminary, Saligao,
Bardez, Goa. Theproject aimed to creste awareness, organize capacity building programs/ workshops
including field observations/vists, for anumber of stakehol ders/beneficiaries, so asto sendtizestudents,
teachers, generd, public, NGO's, for the concern towards combating globa climate changes, disaster
mitigation, prevention, preparedness, response, recovery etc. It asoincludes devel opment, procuring
and reproducing requisite resource material like hand outs, d ogans, brochures, tit bits, power point
presentation, films, CD’ sand documentarieson the subject of climate change, global warming and
disaster mitigation, for the campaign and workshops.

» Ddlineation of Potential Areasfor commercially important Medicinal and Aromatic plants
in different Agro—ecological Zonesof Karnatakausing Gl Sat Central Institute of Medicinal
and Aromatic Plants (CIMAP) , Research Center, Bellary Road , Allalasandra GK VK Post ,
Bangal ore-560065 in collaboration with National Bureau of Soil Survey & Land Use Planning
(NBSS& LUP) , Hebba, HAF Post, Bangalore. The project isaimed to devel op inventoriesand
characterizethe bio-physical, chemical and climatic factorsfor commercially important MAP' sin
their natural habitatsand cultivatorsfieldsin different agro-ecological zones (AEZ) of Karnataka.
Thisinformationwill be used to correl ate the agro-ecol ogica conditionwith productivity and quality
of MAP sand delineate potential areasfor different MAPsin different AEZs in Karnatakausing
GIS.

*  Heavy metal pollution of Adyar waters: Analysisand Bioremediation of Sri Ramachandra
University Chennai. The project isaimed to sampleAdyar surface watersat different locations,
andyzethe presence of mgor heavy metd sand their concentrationsand draw aconclusiontolocdize
the exact point/pointswheretheinflux of these metalshappen specificaly for aperiod of two months
to assessthe seasonal variations. Thetotal Heterotrophic Bacterial Count at the sampling sitewill be
determined and the heavy metals will be removed in vitro using bacteria. The reduction in the
concentration of heavy metalswill be anayzed after bioremediation for further demonstration of this
technique.
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CHAPTER n

ADMINISTRATION & FINANCE

Department of Science and Technology isthe nodal Department of the Ministry of Science and
Technology. The Organizationa Structure of the Department hasevol ved over theyearsto respond quickly
to theissuesrelating to the promotion and devel opment of Science& Technology inthe country. It hastwo
Subordinate Offices, viz., Nationa Atlasand Thematic Mapping Organisation (NATMO) and Survey of
India(SOI) under itsadministrative control. Inaddition toit, the Department al so supportsAutonomous
Research Ingtitutions/other bodiesand 5 Science/Engineering Academies/Associations, which areworking
indiverseareasfor the promotion of Scienceand Technology.

TheAdministration and Finance Divisionsof the Department |ook after the support facilitiesfor the
Subordinate Departments and Autonomous Bodiesincluding the personnel and financia administration.
Theactivitiesundertaken by the different wings during the period under report aregiven asunder:

RECRUITMENT CELL

Recruitment Cdll in thisDepartment isvested with theresponsi bility of making recruitment to Group
‘A’ and Group ‘B’ (Gazetted) Scientific and Technical postsasrecruitment to these postsis exempted
fromthe purview of UPSC. Therecruitment to these postsis made by the method of direct recruitment or
deputation (including short-term contract) or absorption as prescribed in the Recruitment Rulesfor the
relevant posts.

Recruitment Cell isalso vested with theresponsibility of in-situ promotion of departmental Scientists
under the Flexible Complementing Schemes (FCS) as contained in the Department of Science and
Technology Group * A’ Gazetted posts (non-ministeria, scientific and technical) Rules, 2004.

Besides, Recruitment Cell also deals with the proposal's regarding recognition of Institutions/
Organizationsunder variousMinigtries/ Departmentsasscientific and technica for the purposeof introduction
of FCS.

During theyear, recruitment has been madeto two postsof Scientist D’ and one post of Scientist ‘C’
(Hearing Impaired) by direct recruitment in thisDepartment. Also, recruitment on contract and co-terminus
basiswasmadefor two postsof Scientist ‘ E' in Nano Mission Department of Science & Technology. In
of additiontothis, recruitment was aso madeto one post each of Scientist‘B’, Scientist* C' and Scientist
‘D’ ondirect recruitment basisin the Innovative Cluster Schemein National Science and Technology
Entrepreneurship Board (NSTEB) on contract and co-terminusbasis.

TheAssessment of eligibledepartmental Scientistsfor in-situ promotion under FCSreviewsason
01.01.2009, 01.7.2009 and 01.01.2010 was also done.

STAFF POSITION
DST hasatota number of 219 Group ‘A’ and Group ‘B’ (Gazetted) Officers. A detailed break up
isgivenbdow:-
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General SC ST OBC PH Total
GroupA
Sdentific 102 09 02 - 03 116
Non Scientific 26 - 01 - - 27
GroupB
Sdentific 06 02 01 01 - 10
Non-Scientific 52 09 05 - - 66
Totd 219

General SC ST OBC PH Total
Group B (NG) 98 25 03 04 01 131
GroupC 57 12 04 07 — 80
GroupD 52 63 06 03 01 125
Totd 207 100 13 14 02 336

TRAINING

Duringtheyear 2010-11, 41 training programmeswere held whichincludetwao training programme
postponed from 2009-10 to 2010-11. During 2010-11, 39 training programmes had been successfully
conducted and two training programme postponed from 2009-10to 2010-11 werea so held. Thetraining
programmeswere held on varioustopicsasper following table:

I nstitution Nameof Training Programme/ duration No. of
Programmes

Administrative Staff Science Administration and Research Management (2 weeks) 2

Collegeof India,

Hyderabad

Creativity and innovation Management in Research (2 weeks) 2
Advance Techno-management for Middle Level Scientists (5 weeks) 2
General Management Programme for senior scientists (2 weeks) 2
General Management Programme for middle level scientists (2 weeks) 2
Technology Valorisation and Management Programame (2 weeks) 2

National Institute of Multidisciplinary Perspectives on Science, Technology & Society 1

Advanced Studies, (2weeks), National Security (1 week)

Bangalore

Lal Bahadur Shastri Science & Technology for Rural Societies Programme for 2

National Academy of Jr. & Middlelevel Scientists (2 Weeks)

Administration,

Mussoorie Management and L eadership Development Programme (1 week) 2
Ethics and Values (1 week) 1
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I nstitution Nameof Training Programme/ duration No. of
Programmes

Indian Institute of Enabling Administrative personnel of S& T Departments (3 weeks) 2

Public Administration,

New Delhi
Advanced Computer Application (1 week) 2
Cyber Lawsand Information Security (1 week) 2
Foundation Trg. Programme for scientists (12 weeks), Cyber laws, 1
Information Security (1 week)

Wilelife Institute of Biodiversity Conservation (1 week) 1

India, Dehadun

Consumer Unity & Technology Diplomacy (1 week) 2

Trust Society, Jaipur

Centrefor Cellular & Bioinformatics — Current Trends and Perspectives 2

Molecular Biology,

Hyderabad

Indian School of Mines | A Primer on Geostatistics (1 week) 1

University, Dhanbad

Indian Council of Climate Change and Carbon Mitigation 1

Forestry Research and

Education, Dehradun

Xavier Institute of Communication and Presentation Skills (1 week) 1

Management,

Bhubaneswar

National Institute of Financial Management in Scientific Organisations (1 week) 1

Financial Management,

Faridabad

Indian Institute of Natural Resource and Environment Management (1 week) 1

Forest Management,

Bhopal

All India Institute of Research Methodology (1 week) 1

Medical Sciences,

New Delhi

Ingtitute of Leveraging Innovation for Scientists & Technologists (1 week) 1

Management Training

and Research, Goa

Management High Performing Team (1 week) 1

Development Institute,

Gurgaon

Technology Information,| 1PR and related WTO Issues (1 week) 2

Forecasting and

Assessment Council,

New Delhi

The Energy Resources | Advancesin Biotechnology (1 week) 1

Institute, New Delhi

ANNUAL REPORT 2010-2011 [l




3. Under the Foreign Training Component, 25 junior scientistswere deputed for fiveday trainingin
Taiwan duringthecurrent financid year.

WOMEN COMPONENT PLAN

Under women component plan* 14’ training programmesexclusively for women scientistswere planned.
Thetraining programmeswere held on varioustopicsasper following table.

I nstitution Nameof Training Programme/ duration No. of
Programmes

Xavier Institute of Management, | Communication and presentation skills (1 week) 1

Bhubneswar

National Institute of Advanced Gender Issuesin Science & Technology (1 week) 1

Studies, Bangalore,

Wildllife Institute of India, Role of Scientistsin Biodiversity Conservation (1 week) 1

Dehradun

Indian Institute of Forest Role of Scientistsin Community Resource Management 1

Management, Bhopal (1week)

Administrative Staff College High Performing Team and Leadership Issues (1 week) 1

of India, Hyderabad Genera Management Programme (2 weeks)) 1

Indian Institute of Public Cyber Laws and Information Security (1 week) 1

Administration, New Delhi

Academy of Human Excellence, The science of living (1 week) 1

Baroda

All Indian Institute of Research methodology (1 week) 1

Medical Sciences, New Delhi

Indian Council of Forestry Climate Change and Carbon Mitigation (1 week) 1

Research and Education,

Dehradun

M. S. Swaminathan Foundation, | Issues of sustainable development (1 week) 1

Chennai

Management Development Gender Issuesin Human Resource Devel opment ( 1week) 1

Institute, Gurgaon

Ingtitute of Management Excellence and Attitude (1 week) 1

Training and Research, Goa

PARLIAMENT UNIT

TheParliament Unit isassigned with the responsibility of handling entire parliamentary work of the
Department. It ensuresthat the parliamentary work pertaining to the Ministry of Science& Technology is
accomplished asper the prescribed schedule and procedures. The Unit maintainsliaison withthe Ministry
of Parliamentary Affairs, Secretariats of Lok Sabha/Rajya Sabha, and other Ministries/Departments
(induding Scientific Departments) withaview tofully dischargethe parliamentary obligetionsof theMinistry
of Science & Technology. TheUnit also coordinatesthevisitsof Parliamentary Committeesto various
scientificingtitutionswhich areunder theadministrative control of thisDepartment.
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The Parliamentary Standing Committee on Science & Technology, Environment and Forestsmet on
30th March, 2010to discussthe Demandsfor Grantsfor theyear 2010-11 of the Department and submitted
itsrecommendationsinits 209" report presented to the Parliament on 239 April, 2010. TheAction Taken
Report on the recommendations of the Parliamentary Standing Committee was also submitted to the
Secretariat of the Committee asper schedule.

CDN SECTION

A total number of 235 RTI Applicationsincluding Appealswerereceivedin CDN for the period
1-4-2010t0 11.11.2010. Almost dl theapplicationshave been repliedin time by the concerned Divisions.
Appeashave been disposed as per the provisionsof the RTI Act.

HINDI SECTION

The Department of Science & Technology continued to make concerted effortsto promotethe use
of Hindi inofficia work and to ensure compliance with the provisionsof the Officia LanguageAct, 1963
asamended in 1967 and Rules 1976 framed there under asa so the various orders/ instructionsissued by
the Department of Official Languagefromtimeto timewith aview to ensure proper implementation of the
Official LanguagePolicy of the Government.

DST hasafull-fledged Hindi Section which catersto the need of the Department of Science &
Technology and dsoitssubordinateoffices/ Autonomous| ndtitutions. Besdesmonitoring theimplementation
of theOfficial Language Policy and theAnnua Programme, Hindi Typewriting and Hindi Stenography, it
also undertakestrand ation of thematerial received from various Sections/ Desks of the Department from
Englishinto Hindi andviceversa.

For promotion of useof Hindi inthisDepartment and to create conducive environment for theofficias
towork morein Hindi, various programmes are being undertaken:

*  All documents coming under Section 3(3) of the Official LanguageAct, 1963 likegenera orders,
notification, cabinet note, annual report and any paper whichisto belaidinthe parliament were
issued bilingually in both Hindi and English. Lettersreceivedin Hindi wereinvariably repliedtoin
Hindi.

*  Departmenta in-house magazine* Tarang” isto be published very shortly with adequate priority to
scientificandtechnica articles.

*  Withaviewtoencourageorigina scientificwritinginHindi, DST introduced “ Dr. Meghnad Saha
Award Scheme’. Under the scheme, bookswritten in the year 2006-2007 and 2008 wereinvited.

»  Theofficersof Hindi Section conducted inspectionsof Subordinate offices/ AutonomousIngtitutions
and 6 sections of the department regarding progressive use of Hindi.

*  Duringtheyear, quarterly meetingsof Departmenta Officia Language | mplementation Committee
wereorganized regularly. Likewise, Hindi workshopswere organized to encouragethe officers/
staff of the department to do their maximumwork in Hindi.

*  Actionisbeingtakento reconstitutethe Hindi Salahkar Samiti of thisMinistry.
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Cash Awardsand I ncentive Schemes

Anincentive schemeto encourage officersand employeesto do their maximum officid work inHindi
isinvogueintheMinistry. Under the scheme, cashawardsaregivenfor doing noting and draftinginHindi.

CELEBRATION OF HINDI PAKHWARA

Hindi Pakhwara was organized from 14 to 28 September, 2010 in the Ministry of Science and
Technology. Various Hindi competitionswere organi zed and the successful participantsweregiven cash
awardsand certificates.

VIGILANCE UNIT

TheVigilance Unitin the Department of Science& Technology isheaded by Chief Vigilance Officer,
an Officer of therank of Scientist*G’. Heissupported by an Under Secretary, Section Officer and other
secretarid staff.

Apart from handling Vigilance rel ated cases of the Department, itstwo sub-ordinate officesand 18
aided ingtitutions, 5 professional bodiesand 1 statutory board, it dealswith complaintsreceived from
Central Vigilance Commission, Centra Bureau of Investigation, Department of Personnel & Trainingand
individuds. Vigilance Unit aso plansannually thevigilanceinspectionsof theinstitutesand subordinate
offices. Asper the approved plan, inspection of Sree ChitraTirunal Institute of Medical Scienceand
Technology, Thiruvananthapuram and Northern Printing Group, Survey of India, Dehradunwerecarried
out during the current financial year, 2010-11.

Vigilance Awareness Period was observed in the Department during 25" Oct.2010 to 01% Nov.,
2010, whereininaddition to administering pledgeto Officersand gaff of DST & DR, atak on“Generation
of Awareness and Publicity against Corruption” was delivered by the ex-Director, Central Vigilance
Commission, New Delhi. (Photographsare enclosed)

Other miscellaneousactivities, viz. identification of sendtive pods, rotationa transfersthereoninthe
Department, appointment of Vigilance Officersand extension of their tenure, submission of periodical
reportgreturnson variousvigilance activitiesto CVC, CBI, etc. are being doneon regular basis.
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CHAPTER

AUTONOMOUS S&T INSTITUTIONS AND PROFESSIONAL
BODIES

The Department supportsatotal of 15 researchingtitutions, 5 professiond bodiesand three specidized
knowledgeinstitutions covering awide range of research and science and technology areas. Average
number of publicationsemanating from theseinstitutions during the last three years has been about
1350 per year with an average impact factor per paper of 2.3. During the year, more than ten
scientistsworkingintheingtitutionsreceived high academic honoursintheform electionto prestigious
scienceacademies, Shanti Swarup Bhatnagar prizes. Specific accomplishmentsof theingtitutionsare
elaborated inthisreport.

Agharkar Research Institute, Pune was established intheyear 1946. Thelnstituteisgrouped asan
academic institution under Life Sciences. Thetotal number of Employeesarel55 out of 46 isresearch
faculties.

AREASOF RESEARCH FOCUS

Divison of Animal Sciences- Biometry: Community nutrition, Anaemiainwomen, Human nutrition
and health; Chemistry: Pheromones, Natural Product Chemistry and analytical chemistry; Geology:
Georesources and M esozoic biosphere evolution of Peninsular Indiaand Andaman Nicobar islands.
Pal eoenvironments, Paleoclimatesand biological evolution of Tertiary and Quaternary deposits of west
coast of India; Zoology: Developmenta biology

Divison of Microbial Sciences- Microbiology: Exploring natura microbid researchesfor betterment
of human lifeand environment, Bioremediation and biodegradation of toxic chemopollutants, Bioenergy,
Microbid diverdaty and conservation; Nanobioscience: toimproveagri culture, human hedth and environment.

Division of Plant Sciences- Botany: Biodiversity eval uation, conservation and Bioprospecting;
Standardization of medico-botanical resources; Core activities—Herbarium (AHMA) and crudedrug
repository; Genetics: Crop Improvement

Mycology: Fungd Biodiversity and Bioprospecting, Biodiversity and Bioprospecting of Lichensfrom
Western Ghats, Biodiversity of Fungi and their biotechnological Applications

MAJOR RESEARCH ACCOMPLISHMENTS:
Division of Animal Sciences

Research in human nutrition and health revealed someinteresting facts. Apo-B wasfound to bea
better predictor of risk for high systolic blood pressurein the studies on understanding early origins of
blood pressure among young rural adults. Supplementation of protein-rich soybean based foodsamong
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primary school childrenled to upward shiftin height status. IntheAll IndiaCoordinated Project on prevention
of anaemiaamong young rurd womenin Indiathrough varioussocid actionssurvey toolsfor datacollection
were standardized.

Studiesin phytochemistry, semiochemical's, pheromones demonstrated pheromone-like properties
of de-oiled leaf extract of Swertia densifolia towards Apis ceranaindica. Essential oil of Terminalia
chebula fruitswas shown to possessrepel lent propertiesfor the Indian honeybee Apisflorae. A Smple
Routefor |somerization of geraniol into nerol and Linal ool using & I rradiation was devel oped. Analytical
method for analysisof phyllanthinand hypophyllanthinintheextract of Phyllanthusamaruswasdevel oped.

Palaeobiology studies focussed on holocene mangrove vegetation dynamics of Konkan Coast;
ichnofaunaand Paeoenvironment of the Jai sal mer formation Rgjasthan and Pa aeoceneformation of Kuchh,
Gujarat; phylogenetic studiesof foss pams, gpplication of foraminiferafor sealevel changes, neotectonics
and evol ution of Andaman coast and Savitri estuary.

Researchin devel opmentd biology led toisolation and characterization of Noggin genefrom hydra
for thefirst time. Protein structures of Homo sapiens (A), Xenopuslaevis (B), Nematostella (C) and
hydra (D) Nogginswere deduced using SwissModel program based on homology modelling (Fig.1).

Division of Microbial Sciences

Microbia production of biodegradable plastic was sca ed up. Production of biodegradable co-polymer,
poly-&hydroxy butyrate-co-poly-&hydroxy valerate (PHB-co-PHV) by moderately hal oalkalitol erant
bacterium Halomonas campisalis MCM B-1027 in 14 L SS fermenter resulted in 51% yield of the
polymer ondry cell weight basi sunder oxygen limiting condition (Fig.2). Halophilic archaeaisolated from
Andaman islandswere found to produce poly-& hydroxy butyrate (PHB), abiodegradable polymer. A
microbial consortium capableof microbia enhanced oil recovery from dead reservoirswasdevel oped for
extracting oil from dead reservoirsaround 96°C temperature and 2000 ps pressure. It hasgivenrecovery
of ail intherangeof 11-24%in coreflood studies. The cultureisbeing used infield at ascale of 2,00,000
L.

L anthanum Strontium Manganese Oxide (L SMO) nanoparticles coated with dextran (Dex-L SMO)
havebeenidentified asanew heating agent for potentia gpplication intreatment of cancer by hyperthermia.
Based on uSpore® DNA preservation technology two new productsviz. pSpore®iv for transportation of
DNA samplesand puSpore™n for long term preservation are now availablefor commercialization. Anti-
diabetic potentia of jasada bhasma, atraditional zinc based ayurvedic (nano) medicine, wasvalidated in
rat model. A novel prototype kit employing molecular recognition e ement (MRE) tagged magnetic
nanoparticleshas been devel oped for rapid identification and antibiotic susceptibility testing of microbia

pathogens.
Division of Plant Sciences

A manud for field botany was published. Three soybean and twel vewhest entriesdeveloped by ARI
wereincludedin national initial evaluationtrials. Ingtitute supplied 94 and 243 quintal sof soybean and
wheat breeder seed, respectively to seed multiplying agencies.

A Catdogueof Lichen Herbarium at Ajrekar Mycologica Herbarium hasbeen prepared. It givesthe
passport information of 30,000 lichen specimens.
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IMPORTANT HIGHLIGHTSOF MAJOR RESEARCH PROGRAMMES (2010-2011)
Division of Animal Sciences

Plant based attractant and repellent formul ationsfor honey beeswere devel oped. Applicationsof the
attractant formulationsfor crop improvement were demonstrated.

Division of Microbial Sciences

High biohydrogen yielding Clostridiumsp. DMHC-10wasisolated from dudge of distillery waste
treatment plant. An alkaliphilic strain of Exiguobacteriumaurantiacumisreported for thefirst timeto
producecyclodextrin glycosyl transferase (CGTase) that convertsstarchinto cyclodextrinshavingindudtria
applications. Bread prepared using CGTasewasbetter in texture, firmnessand durability than thenormal
bread.

Preliminary studies on dextran coated L anthanum Strontium Manganese Oxide (Dex-LSMO) as
targeted hyperthermia agent for treatment of cancer are complete and Dex-LSMO is now ready for
demonstration of radio frequency induced hyperthermiaand tumor regressionin anima modd. A platform
technology (uSpore DNA preservation technology) for DNA preservation at room temperature hasbeen
developed.

Division of Plant Sciences

Seven speciesof family Amaryllidacesewerecriticaly sudiedin situfor digtribution diversity, ecology.
Thegermplasm was maintained livein nursery and studied for propagati on through vegetative methods.

MACS 6222 abread whegt vari ety wasidentified and subsequently released for cultivationin peninsular
zoneof Indiacovering Maharashtraand Karnataka. Thisvariety recorded the highest averageyield (47 o/
ha), showed early maturity, hightest weight and high resistanceto black and brownrust.

Major and UniqueNational Facilitiescreated (2010-2011)

Under theNationd Certification System for Tissue cultureraised plants(NCS-TCP), thelaboratory
inthe Geneticsand Plant Breeding Group have been recognized asAccredited Test Laboratory (ATL) for
geneticfidelity testing of tissue cultureraised plantsmainly for bananaand sugarcane.

COLLABORATIONS(NATIONAL AND GLOBAL) ESTABLISHED (2010-11)
University of Agricultura Sciences, Dharwad, Karnataka

Sree ChitraTirunal Ingtitutefor Medical Sciencesand Technology, Trivendrum

Shivgi University, Kolhapur

IMPORTANT OUTPUT INDICATORS (2010-11)

1 Publications 95

2 Patents/ know-hows 6

3. Designsand other intellectua Products Monographs5
4 Post Graduate and PhDstrained PhD 49, PG 15
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EMINENCE INDICATORS (2010-11)

For Academic|nstitutions

1. Impact Factor Aggregates

111.993

2. Citationfrequencies

Biometry 147,
Nanobioscience 226

3. Number of Fellowsof the Academy and SSB winners

1 Dr SM Ghaskadbi, FNASc,
Allahabad

For Applied Resear ch based I nstitutions

1 Technology products devel oped/ patent portfolio 3

2. Nationa missionsled and coordinated Implementation WOS-B scheme,
DST

3. Any other origina Expert system devised New systemfor onlinesubmission
of proposalsunder WOS-B
scheme

VISUAL OUTPUTS

5 Monographs on medicinal plantswere published by ICMR involume 8 of Quality Standards of

Indian Medicinad Plants.

Fig. 10.1: Compar ativeanalysisof hydraNoggin protein structure

Protein structures of Homo sapiens (A), Xenopus laevis (B), Nematostella (C) and hydra (D)
Nogginswere deduced using SwissModd program based on homology modelling.
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Fig. 10.2: Polymer bags prepared using PHA films formed by Halomonas campisalis

Thelngtitute continued itsendeavor to makeimportant scientific contributioninthefront-line problems
of astronomy & astrophysi csand atmospheric sciences. The synopsesof the ongoing knowledge creation
activitiesand facilitiesin thedifferent research groups, which have been published asresearch papersin
refereed National and International scientific journalsand major developmentsand academic activities
carried out are summarized bel ow:

1. ARIESisestablishinga3.6 meter Devestha optical telescope (DOT) asanationd facility in optical
astronomy at Devestha to fulfill the major aspiration of the Indian astronomical community. The
activitiesrelatedtothe DOT aregoinginfull swing. TheZerodur 3.7 meter blank of theprimary (M1)
mirror hasarrived LZOS, Russiafrom Schott, Germany for polishing. The M 1 mirror ispolished
within 12 micron. The polishing of Astrositall M2 mirror was completed in March 2010. Thedesign
of the enclosure and extens on buil ding was compl eted during the period. The contract for civil work
up to plinth level and site devel opment was awarded to M/sVidyawati, Allahabad.

2. A contracttodesignandingdl auminizing plant for auminizing mirrorsupto 3.7-meter Sszehasbeen
given to M/s HHV, Bangalore. The ARIES Devastha Faint Object Spectrograph and Camera
(ADFOSC) will bethefirst light instruments at the axia port of the Cassegrain focusof the 3.6-m
Devesthal Optical Telescope. Theinstrument will cover the wavel ength range 350-1000 nm and it
will havetwo distinct mode of operation—(i) Direct broad and narrow-band imaging capabilitieswith
gpatid resolution of lessthan 0.2 arcsecin 10 arcminfied of view and. (i) Low-to-mediumresolution
spectroscopy with spectral resol ution (250-4000) covering the optical wavelengths 360-1000 nm.
Theoptica and mechanica design of ADFOSC isunder progress.

3. The 130-cm tel escope manufacturing has progressed at the contractor’sfactory. After theinitial
testing by the contractor, thetel escopewas shipped in March 2010. The 130-cm building at Devesthdl
has been completed. Theroll-off-roof has been made operational.

4. The Schmidt telescope was assembled and inspected on dummy steel piers at M/s Avasaradla
TechnologiesLtd., Bangalore. Themechanica partsof thetel escopehavebeendeliveredat ARIES
siteinMarch 2010.
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5. Theoptical alignment of the 38-cm Cassegrain Mietel escope of the LIDAR hasbeen carried out.
Department of Science and Technology has approved a Stratosphere Troposphere (ST) Radar at
ARIES, Nainital. Foundation stonefor ST Radar building waslaid by Prof. B. M. Reddy, Emeritus
Scientist and Chairman of Project Management Committee (PM C) for ST Radar on 4th Novembe,
20009. Civil work for thisbuilding has been awarded to M/s Zepplin, Indore. Thedesign reviews of
ST Radar system areover and it isnow on the manufacturing stage by the vendor ECIL, Hyderabad.

6. Theconstruction of hostel building, science centre, Electronics Lab/L ecture Theater, Workshop
Buildings, Schmidt tel escope building has been compl eted.

7. Academic staff members continued to pursuevigorously their researchintheir respectivefields.
Mg or partsof thescientific research of thelnditutewere published in scientificjournd sof internationa
repute (e.g. Astrophysical Journal, Monthly Notices of Royal Astronomical Society). Forty Five
paperswere published/accepted in refereed journal s, and another seven were published ascirculars
and conferences proceedings. Two Ph. D. theses have been awarded and another two have been
submitted. Academic and technicd interactionwith variousingtitutionsand universitieswere continued.
Followingarethemgor scientificresults:

(1) A multiwaveengthinvestigation of ar-forming region Sh2-100reved sthat thepatid distribution
of infrared excess stars correlateswell with the association of gasand dust. The positions of
infrared excess stars, ultracompact and compact H |1 regionsat the periphery of anH | shell,
possibly created by aWR star, indicate that star formationin Sh2-100 region might have been
induced by anexpanding H | shell.

()  Theintegrated parametersfor synthetic clustersaswell asthe observed integrated parameters
for gdacticopen clusters, Large Magelanic Cloud (LMC) and Smdl Magelanic Cloud (SMC)
star clustershave been estimated. It isfound that the colour evol ution of theM S popul ation of
dar cluster isnot affected by the stochastic fluctuations, however, thesefluctuationssignificantly
affect thecolour evolution of thewhole cluster population. Therefore, in the absence of acareful
modeling of stochastic effects, age determination of young star clusters by comparing their
integrated colourswith whole cluster synthetic coloursmay yield erroneousresullts.

(i) X-ray temporal and spectral propertiesof two WR binaries, V444 Cyg and CD Cru, observed
with high-sensitivity EPIC instruments on board the XMM _Newton satellite were analysed.
Thestudy of the X-ray spectrarevealscool aswell ashot temperature plasmacomponents of
binary stars, which arefitted cons stently with 2T plasmamodels. The cooler plasmacomponent
wasfound to be constant at all phaseswith amean value of ~0.6 keV for both binaries. The
presence of acooler component could bearesult of thedistribution of small-scale shocksinthe
radiation-driven outflowsfrom either the primary or the secondary star inthe binary systems.

(iv) Usingtheanalysisof H-betaand Mgll emission lines of asample of QSOs, the black hole
massesand Eddington ratioswere estimated. It isfound that both equiva ent widths (EW) and
FWHM of linesanticorrelatewith Eddington ratios. The EW distributions provide no evidence
for the hypothesis that a weak jet component in the RQQSOs is responsible for their
microvaiability.
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(v) Usingthreedifferent techniquesto search for periodic oscillationsin RXTEASM dataof 24
blazars, an apparently real periodic component of about 17 daysand 420 daysfor the blazers
A0 0235+164 and 1ES 2321+419 wasfound. Most likely detected periodic oscillationsarise
from theintersections of ashock propagating down arelativistic jet that possessesahelical
dructure.

(vi) A multi-wavelength analysisof along duration white-light solar flare(M 8.9/3B) occurred on 4
June 2007 indicatesthat the activation of successive helical twistsinthe magnetic flux tubes/
ropesplaysacrucial roleintheenergy build-up processand triggering of M-classsolar flare
withoutaCME.

(vii) Regiona populationisshown to have maximum contribution (16.5 ppbv) to ozonelevel sduring
May-Juneand itisabout 7 ppbv on annual basiswhile contribution of long-rangetransportis
greatest during January-March (8-11 ppbv). The model ed stratospheric ozone contributionis
2-16 ppbv.

(viii) Analysisof BC mass concentrations, during |CARB, from anetwork of eight fixed stations
showed lowest values of BC over Nainital, even lower than that of Port Blair, indication
antropogenicinfluence over theidand siteand prevaence of cleaner environment over here.

(iX) Thelngtitute hasavibrant graduate studies programmewith morethan twenty research sudents.
Theingtitute continued to host avariety of programmesfor man-power devel opment through (i)
research and engineer trainee programme, (ii) projectsas part of academic coursework, (iii)
vistsof studentsand staff from other ingtitutions, and (iv) summer project student programme.

(X) Severa public outreach activitiestook place during theyear including National ScienceDay on
March 22, 2010 which had several exhibitions, talksand viewing of thenight sky.

(X)) Thetota solar eclipse observationsof 2009, July 22nd from Anji, Chinahas been successfully
performed by the ARIES expedition team, and the anal ysed observationswill providetheclues
of magnetohydrodynamic (MHD) oscillationsinthesolar corona. In addition, experimentsre ated
to atmaospheric science were d so performed by ARIESteam, which included the measurements
of surface ozonea ong with al themeteorologica parameters. These observationswill be used
toinvestigate theinfluence of tota solar eclipseon surface ozonevariability.

(xit) A number of scientistsand engineersof the I nstitute participated in national and international
conferences/workshops/colloquiawith invited and/or contributed presentations.

A number of young and meritorious scientists and engineers havejoined ARIES. ARIESfaculty
membersareactively collaborating with scientistsand engineersof other ingtitutesin Indiaand abroad. The
continued developmentsininfrastructure and academic activitiesat the | nstitute indi cate abright future of
thelndtitute.
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. a ;
Fig. 10.3. JHKs colour-composite (J, blue; H, green; and Ks, red) image of the Sh 2-100 star forming region.
L ocations of the associated compact and ultra-compact HII region in the complex are also marked.

Fig. 10.4. MieLIDAR observations carried out at ARIES, Nainital

Fig. 10.5. 50-cm B-N Schmidt telescope and dome at ARIES, Nainital.
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Birba Sahni Indtitute of Palaeobotany, L ucknow wasestablished inthe Year 1946 under earth sciences.
The total number of Employees is 168, and the total Number of Research faculties is 63, out of 51
scientistsare having post-Doctoral research experience.

AREASOF RESEARCH FOCUS:
Research activitiesare being focused on under following Thrust AreaProgrammes.

*  Ealylife, amosphereand oceans. Evidencesfrom Indian Craton (Bio-Geosphereinteractionsinthe
Precambrian).

e Fossil land plant communities: Morpho-structure, Evolution, Systematics with applications to
Biogtratigraphy and Pal aeoecol ogy (Plant evol ution, Anatomy, Taxonomy and Stratigraphy).

* Integrative Micropalaeontology, Biopetrology and Organic facies: Relevance to fossil fuel
characterization and exploration (Integrated approach to realizing economic potential in prospective
basing).

e Multi-proxy parametersfor Quaternary pal aeoclimate reconstructions, vegetation dynamics, relaive
sealeve changesand anthropogenicinfluence (Integrated approach to climate change, modeling and
Sustai nable ecosystems).

*  PolarandMgor Planetary Events(Polar research and record of eventssuch as Tsunami, Earthquakes
andVolcanism).

*  Frontiersin Palaeobotanical Research (Reconnai ssance Projectsto aid in development of future
research direction).

MAJOR RESEARCHACCOMPLISHMENTS:

Instituteis carrying out researcheswith acommitment to ensure growth in basic and applied aspects
of Palaeobotany and dlied Earth System Sciences, especialy focusing on past plant lifeand palaeoclimate.
The pal aeobotani cal researches are being conducted right from Archaean to Recent in ageranging from
3200 Mato 400 AD, whichincludestheArchaeobotany and Dendrochronology (tree-ring anaysis) for
theinterpretation of climate change.

Emphasishasbeen |aid to derive knowledge about the diversification of Precambrianlife, diversty,
distribution and inter- and intra-basind correl ation of Gondwanaand Tertiary floras, terrestriad and marine
microfossilsand their gpplication in solving geol ogic problemsand hydrocarbon exploration, coa/lignite
quality and to understand the interaction between the climate and vegetationa changesduring Quaternary
Period.

IMPORTANT HIGHLIGHTSOF MAJOR RESEARCH PROGRAMMES:

* Insearchof early life, recorded avariety of cyanobacterial remainsfrom the cherts of Bhander and
Sa khan Limestone sequences (Vindhyan Supergroup) exposed in MP. Organic-waled microfossils
have al so been recorded from Singhoraand Rai pur Groups of the Chhattisgarh Basin.

*  Continued documentation of plant fossils(from Permian Gondwanasequencesof Satpura, Mahanadi
and Wardha basins, and Cretaceous sequences of South Rewa and East Coast K-G basins), and
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spores-pollen assemblages from the coal -bearing Gondwana sequences (of Rajmahal, Birbhum,
Raniganj, Tatapani-Ramkola, Sohagpur, Ib-River, and Godavari Valley coalfields) in order to
demarcatetheir significancein biostratigraphic interpretation and coa seam’scorrelation, besides
morphotaxonomy.

*  Generated additiond dataon plant megafossils(from the Palaeogene horizons of Rgjasthan, Gujarat,
Maharashtra, Himachal Pradesh, Uttarakhand, Assam & Meghalaya) and micro-remains(pollen,
dinocysts, nanno, DOM, etc.— from Kutch, Ragjasthan, Assam-Arakan & Andaman basins) from
certainterrestrial and marine Pal aeogene horizonsintermsof their palaeogeographic, age, faciesand
pal aeoenvironmenta significance, besdesmorphotaxonomy.

*  Evduated Tertiary lignitesfrom Matanomadh field (Gujarat) suggest that thelignitebearing sequence
hasthe potential to generate both oil and gaseous hydrocarbons on maturation; dueto high TOC
content and presence of mixed Typell/ 111 kerogen.

»  Chronologiesof past global climatic changeshave been marked from the datagenerated (through
pollenandysdis, tree-ring & ancient plant economy; supported by geochemistry and minerd magnetic)
from Late Quaternary sedimentsof Mahanadi & Godavari Deltas, Karawar Coast, south-western
MP, Kumaun, Himachal & Ladakh Himalayas, and Upper Assam.

*  Generated Sgnificant multi-proxy detaon the Quaternary sedimentary samplescollected during Antarctic
and Arctic expeditionsto envisage climate changes. Al so studied plant fossilsfrom Weller (Permian)
and Lashly (Triassc) formationsof Allan hills, Transantarctic Mountains.

SEM mmages of thermally altered vascular tissues (1) and Ruptured borderd
pits (2) from Lashly (Tnassic) Formation, Transantarctic Mountams

Fig. 10.6
MAJORAND UNIQUE NATIONAL FACILITIESCREATED

Thecalibration for C-14 datesisbeing carried out as per availablelatest softwares extending the
calibration to about 50,000 yrs BP.
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IMPORTANT COLLABORATIONS(NATIONAL & GLOBAL)ESTABLISHED

I nternational Worked on National Worked on
Institute of Botany, Cenozoic Vegetation and Working in close unision Palaeobiology, floristics,
Chinese Academy of Climate changesin China with WIHG, Dehradun biostratigraphy, and
Sciences, Beijing and India and their response Quaternary palaeoclimate
to the Himalayan uplift of Himalayan region
Institute of Palaeobotanical studies on | GSI, Coal Wing, Kolkata Palynology and coal
Geosciences, Indian and Brazilian petrology
University of Sao Sedimentary Basins
Paulo and Guarulhos,
Bra
University of Texas, Antarctic Gondwana plant DS, Visakhapatnam Quaternary palaeoclimate
USA fossils of K-G Delta
NIO, Goa
NCAOR, Goa Quaternary palaeoclimate
of Antarctic and Arctic
regions

Multidisciplinary and multi-ingtitutiona research activitieswith Ingtitutionsin Indiaand abroad have
been continued in severa spheres:

I nter national Programme

Thisscientific programmeisamed to ass milatethe val uable palaeobotanica datan availableat BSIP
withinternational expertsof different disciplines. Their further examination and interpretationin global
perspectivewill result into world classresearch. Under the programme, following 3 eminent expertsare
visiting BSIP— Prof. Robert A. Spicer (of UK), Prof. Martin J. Head (of Canada), and Prof. Vaentin
Krassilov (of Isradl).

IMPORTANT OUTPUT INDICATORS

1 | Publications 72 Research papers, 70 Abstracts, 44 has been accepted

2 | Patents know-hows Provided technical knowledge for development of Fossil Park in
Ghughua (MP) and in Sahebganj (Jharkhand).

3. | Designs and other intellectual Products | Consultancy services are being provided to academic and
industrial sectorsin expertise fields (plant mega- and microfossils,
Carbon dating, SEM, and coal petrology.

4. | Post Graduate and PhDs trained Recognized as aresearch centre of Lucknow University (Lucknow)
and Andhra University (Visakhapatnam). At present PhD
28 (Pursuing)

5. | Other products Help to Industry (ONGC)— Palaeobiologica studies from the

Ganga Basin reveal significant data suggesting Cryogenian to
Ediacaran age for the Madhubani Group. The studies indicate
possibility of hydrocarbonsin Ganga Basin. The biotic
assemblage is comparable to Marwar Supergroup of Bikaner-

Nagaur Basin, which is already known to contain hydrocarbons.
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EMINENCE INDICATORS

For AcademicInstitutions

1 | Impact Factor Aggregates 37372

2. | Citation frequencies Research articles of Institute scientists are regularly being cited
in national and international publications, catalogues,
monographs and indexes.

3. | Number of Fellows of the Academy and | Dr. N.C. Mehrotra, Director hasreceived ‘'L RamaRao Centenary’
SSB winners award by the Geological Society of India(Bangalore) for lifetime

contribution to Indian Biostratigraph and Paleontol ogy.
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Fig. 10.7

Theactivitiesof BoseIngtitutearelargely grouped among seven plan projectsand asocietal project
dedicated to Rural Biotechnology aimed at improving the economic status of therural populacein south
West Bengd . Inaddition, BoseIngtituterunsanumber of nationd facilities. A few of themgjor achievements
inthese areasduring theyear 2009-10 arelisted below.

Plan Project 1. Improvement of Plants. Biotechnological, Genomic and Proteomic Approaches:

Validation and functiona characterization of Snapisalba genesinduced by Alternariabrassicicola;
Micropropagation of transformed Plumbago indica and optimization of plumbagin production from
transformed roots; Epigenetic regulaionsduring plants responseto environmenta or developmentd stimulli;
| dentification and expression of insect/pathogen resi stant genesin plants; Improvement of cultivated sesame
varieties, Genetic diversity analysis of Corica papaya aswell asrice landraces of West Bengal; DNA
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fingerprinting of Curcumalonga; Identification of highly alergenicfunga sporesin suburban agricultural
fieldsand metropolitan areas; Transcriptional and post-transcriptional regulation of geneexpressionin
plant-pathogen interactions; Inositol metabolisminreationto plant abiotic stress; Identificationof MY MIV-
resistance genes/proteinsin Vigna munga; Resource survey analysisof gene pool with referenceto seeds;
Regulation of geneexpressioninricecultivarsaffected by sdinity stressand during fruit ripeningin tomato,
bananaand mango; Molecular documentation of plant diversity ineastern and north-eastern India, including
Xanthoxylum acanthopodium, Acorus calamus, Digilatis purpuria and Bamboo; Identification of
candidate gene(s) for aphid tolerancein cruciferae; Production of hybrid mushroom strains.

Plan Project 2. Protein Structure, Function and Engineering:

Elucidation of thebiologica roleof colchicineshinding sitesin tubulin; Anaysisand design of peptides
with cis peptide bonds: Pro-Pro-X aa sequence motifs, Conformational studieson the plug domain of
protein translocon channel SecY EG; Mechanistic study of the binding of TN16 to tubulin; Cloning,
expression, purification and structura studiesof proteinsfrom Mibrio cholerae; Selectionand purification
of somelectins, Stabilization of quaternary structure of a-crystallin by Zn*2; Identification of histidine
residuesinvolved in Zn*2binding; elucidation of therole of alternative sigmafactorsin M. tuberculosis
generegulation; Functional implicationsof the structure of lambdaCl.

Plan Project 3. Bioinfor maticsand Computational Biology:

Study of electrostaticinteractionsin protein-protein complexes, M echanism of substraterecognition
and discrimination by glutamyl-tRNA synthetases, Characterization of protein-nuclecacidinterface Andyss
of cavitiesin rpotein structuresand devel opment of ascoring functiontoidentify the native structurefrom
aset of decoysbased on packing considerations; Empirical estimation of the contribution of interface
residueto binding freeenergy; Functiona evolution of bacteria dioxygenases, Establishment of theroleof
protein disorder ontheevolution of protein-protein interaction network; Molecular dynamicssimulations
of biotechnologically important proteins, Design of avirtua library and screening of potentia drug-like
moleculesfor P. falciparum.

Plan Project 4. Molecular Medicine:

Regulation of hostimmuneresponsein viscerd leishmanias swith Amphotericin B; Elucidation of the
molecular basisof switchover from res stanceto gpoptosisfor cancer chemoprevention; Anaysisof disease
resistancein marine shrimp Penaeus monodon; Devel opment of possible biomarkersto predict coronary
heart disease; Synthesisand bioeval uation of organic small moleculesand microbial antigenic complex
oligosaccharides, Demondtration of thegain of cellular adaptation dueto prolonged p53impairment leading
tofunctiona switch-over from p53to p73 during DNA damagein acutemyeloid leukaemiacdlls;, Regulation
of tyrosinekinaseactivity during capacitation in goat sperm and characterization of arylsulphataseAina70
kDaprotein (isolated from goat spermatozoa) having Na', K*-ATPaseinhibitory property; Studiesonthe
protectiveaction of bio-active moleculesin organ patho-physiol ogy.

Plan Project 5. Microbial Genomicsand I nfection Biology:

Elucidation of therole of asymmetric DNA bending in DNA transaction processesin Mycobacterial
plasmid complex; Demonstration of the phosphorylation of FipA, aproduct of the ORF Rv0019c of M.
tuberculosisby PknA, required for cell division under oxidative stress;, Study of Penicillin-binding protein
1* of M. tuberculosisasregulator of cellular morphology; Regulation of immuneresponseby H. pylori
secretory antigen HPO175; | dentification of therole of epigenic mechanismsaffecting microtubular stability
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and chrosome segregationin E. histolytica; Demonstration that the host protein HfID in bacteriophage
lambdaimpairstranscription activation by Cll by preventing the binding of Cl1 to DNA; Generation of
severd mutantsof mycobacteriophageL 1 repressor by Ste-directed mutagenes's, High fidelity chromosome
segregation in budding yeast; Establishment of therole of sister chromatid cohesion (SCC) in spindle
length maintenancein budding yees.

Plan Project 6. Development of Systems Biology:

Formulation of amathematical model to explain and characterizethetransient nature of Jasmonate
(JA) activity in plant systems; Quantitative characterization of singlecell expressionlevelsof mprA, Sge
and rel genesinthestringent response pathway of M. smegmatiswith gfpasthereporter; Study of novel
pathwaysin bacterial assmilation of PAHS;

Plan Project 7. Basicand applied problemsin Physical and Environmental Sciences:

Studies on quantum informeation, including the entanglement cost of quantum operations, Quantum
entanglement in spin systems; Spinon excitationsin spinladder models, Improved synthesisof 2-Alkyl/
aryl-1,8 phenanthrolines and screening of condensed Thiazolesfor inhibition of COX-1 and COX-2;
Development of abiomembrane model for the elucidation of thecrystal structure of Cholesteryl Oleyl
Carbonate (COC); Study of therole of magnetic field in the hadron-quark transition in neutron stars;
development of effective model sto study the Quantum Chromodynamic (QCD) phasetransition at large
chemical potential; Comprehensive monitoring of aerosolsat Darjedling for acomplete understanding of
the chemical and transport processes; Formulation of a protocol for transferring intraparticle hybrid
entanglement to aninterparticle entanglement; Simulation of cosmicray showers, Study of magnetoacoustic
wavesin solar plasmaand prediction of testable resultsin high resolution, multi spacecraft observations,
devel opment of softwarefor an augmented millimetre wave high resol ution Radar for 2D and 3D imaging
insmulated far-field conditions; Rain reflectivity measurement under clutter environment at microwaves
through design and devel opment of suitableinstrumentation and related software; Cal cul ation of quark
number susceptibility, isospin, eectric chargeand strangenessinthe PNJL model; Calibration of thelow-
cost PET detector for strangel et searches and detection of very low energy Coulomb fission of nuclel in
PET; Development of the DAQ softwarefor use in the proposed active detector array for cosmic ray
showersat Darjeeling; Measurement of soft photonsand charged particle fluxes during thetotal solar
eclipseof 22 July 2009 at Siliguri; Observation of low-lying collective excitations of amolecular dimmer
formed by two electronsin GaAs semiconductor quantum dot; Study of the effect of therain drop size
distribution on earth-space radio path; Study of thefrequency dependent diel ectric relaxationin complex
perovskite oxides over a wide temperature range; |mpedance spectroscopy study of I1-VI nano-
semiconductor.

Rural Biotechnology Programme:

Hands-on training on Mushroom cultivation and preservation, Vermicomposting and vermiculture,
Sericultureand Epiculture.

National Facilities at Bose | nstitute:

*  Centrefor Agtroparticle Physics& Space Science—A National Facility at Bose Ingtitute, supported
under theIRHPA scheme of SERC, DST, Govt. of India
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*  Facility for Proteomics and Genomics at Bose Institute, supported under the IRHPA scheme of
SERC, DST, Govt. of India.

*  Bioinformatics Centre—A Centre of Excellence of the Department of Biotechnology, Govt. of India.

»  Centrefor advanced researchin DNA fingerprinting and diagnosticsof medicinal potentia inplants
from eastern and north eastern India, supported by ICMR, New Delhi.

Centrefor Soft Matter Research Formely Centrefor Liquid Crystal Researchwasestablishedinthe
year 1991 and wastaken over in 1995 as an autonomousinstitute under the Department of Information
Technology, Government of India. The Centrewastaken over by the Department of Scienceand Technology
(DST) in 2003 and continuousunder DST. The namewas changed to Centrefor Soft Matter Research
(CSMR) w.ef. 1.9.2010. Thelnstituteisgrouped asan academicingtitution in Life Sciences. Thetotal
number of Employeesis21inwhichtota Number of Research faculties (Post Doctoral): Scientistsis13as
on 30.09.2010.

AREASOF RESEARCH FOCUS

The Centrewas established to focus on basic and applied research inliquid crystals. Now, Centre
has broadened its scopein Soft Matter like polymers, gel's, membranesand so on.

MAJOR RESEARCH ACCOMPLISHMENTS (2010-11):

The Centre published 20 papers during the period 2010-2011 (as on 30.09.2010) and 43 papers
during 2009-2010in peer reviewed internationa journals. Some of theimportant workscarried out since
1.4.2010 aregiven below:

1. Enhancement of anisotropic conductivity, elasticand dielectric constantsin aliquid crystal-
gold nanor od system

We havefound that anisotropic self assembly of liquid crysta (L C)-gold nanoparticles(GNP) systems
exhibit largeincreasein dectrica conductivity evenat low GNP concentrations. TheL C- anisotripic
shaped nanoparticlecomplex, showsnot only ordersof magnitude higher conductivity, but aso stabilizes
itsanisotropy. Thedidectric dataindicatesanincreased ordering in the nemeatic phase, and animproved
anti-parallel correlation of the moleculesin theisotropic phase.

2. Nanoscale€electrical conductivity of a monolayer of amesogenic oligomer

Employingacurrent ssnangAFM, thed ectrica conductivity of Langmuir-Blodgett filmsof amesogenic
oligomer hexatri phenylene substituted anthraquinone deposited on agold coated silicon substrate
wasstudied. Interestingly, theanalysisof current (1) - voltage (V) characteristicsof themetal-LB
film-metd junction showed atrangtion inthetunneing mechanism, fromdirect tunnelingtoaninjection
tunneling, asafunction of biasvoltage. The barrier height and the effective mass of electroninthe
metal-L B film-meta junction have also been studied. These studieshave potential applicationsin
molecularly engineered e ectronic devices.

3. Confinement-driven weakening of the rotator phase transitions in an alkane through a
possibletricritical point
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We have performed cal orimetric and X ray measurementsin the hexagonal, rectangular and tilted
rotator phases of along chain alkanein bulk and confined to porous matrices (PTFE and Anopore)
of two different mesoscopic length scales. Probing the order within and normal tothelayers, inthe
anopore case having alength scale (200 nm), drastic weakening of thetransitionsisseen. Theeffect
onthetilting trangtionisto such an extent that it resultsin thefirst observation of aconfinement-driven
second order trangitionin these systems. Thesefindings, lead to anew meansof realizing atricritical

point.
4. Anomaloudly large bend elastic constant and faster electro-optic responsein anisotropic
gels

Experimentd resultsonanematicliquid crysta gelated by smal concentrationsof adipeptidemolecule
showed that these gel sarethermoreversible and exhibit L C gel to L C sol transition as confirmed by
dynamic rheol ogical measurements. It was found that both splay (K,) and bend (K.)) increaseon
goingfromLCsol toLC gel state. WhileK  hasonly amargina increase, K, (and thustheratioK./
K) increases by nearly two orders of magnitude with astrong dependence on the concentration of
thegdator.

5. Compositesof aliquid crystal with hydrophilic aerosil particles:

Thefirst high pressureinvestigations of the nemeatic-isotropic trangitionin the compositesof aliquid
crystal compound with hydrophilic aerosi particlesisinvestigated. Thelow concentrationsof the
aeros| particlesused create soft gel s of the composites. Wefind that in these nanocolloidal systems,
the dope of the pressure-temperature boundary exhibitsanon-monotonic dependencewith the aerosi
concentration, whichisqualitatively smilar tothat of thetrangition temperature.

6. Supramolecular liquid crystallinetris(N-salicylideneamine)s

Supramolecular liquid crystdlinetris(N-salicylideneamine) s(TSANS) featuring bothinter- andintra:
molecular hydrogen bonding have been synthesized and characterized for thefirst time. These TSANS
formed by condensing three equivalents of 3,4,5-trialkoxybenzoyl-hydrazine with 1,3,5-
triformylphloroglucinol exist asthesingle C, -symmetric keto-enamine product solely, unlikethe
previoudy reported TSANS. Our studiesestablished their self-assembly into supramolecular fluid
hexagona columnar (Col,) phaseover awidethermal range.

7. Synthesisof tetraalkoxy-substituted anthraquinones(1, 2a-b, 3a-b and 4)

A number of novel tetraalkoxy-substituted anthraquinones (1, 2a-b, 3a-b and 4) differinginthe
number and nature of nitroxide radicalshave been prepared and characterized. Itisfound that they
exhibit electrochemical (redox) activity and paramagnetic behaviour. Of thetwo radica sinvestigated
for their stable multi-step discharging process, the mono-substituted PROXY L compound appears
to be more promising when compared to its disubstituted analogue. Also the mono-substituted
PROXY L radica showsahesat-responsive magnetic property.

8. Multiple€eectroconvection scenariosin abent corenematicliquid crystal:

Multiple convection scenariosarefoundin the voltage-frequency plane, depending onthetemperature.
They involve both classical and nonclassical periodicroll structures, theformer conformingtothe
standard model and observed for thefirst timein abent-core system. Temperatureinduced transition
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between thelongitudinal and normal inplaneroll statesisanother novel finding that pointsto elastic
anisotropy asthe main factor in wave vector selection. Well abovethreshold, narrow disclination
loopsevolveinregular arrays, their areadensity being exponentia involtage.

9. Effect of polymer coating on themagnetic propertiesof oxygen-stabilized nickel nanoparticles

We have studied the magnetic properties of polymer coated (pc-) and uncoated (uc-) Ni nanoparticles
prepared by chemical reduction method. Both samples have been found to have atetragond crystal
dructure, different fromitsusud fec structure. Thisstructural modification of foc-Ni occursduetothe
presence of interstitial oxygen atomsin the Ni lattice and resultsin appreciably modified magnetic

properties.
IMPORTANT HIGHLIGHTSOF MAJOR RESEARCH PROGRAMM ES(2010-11):

1. Enhancement of anisotropic propertiesin aliquid crystal-gold nanorod system: TheLC-
ani sotripic shaped nanoparti cle complex, showsnot only ordersof magnitude higher conductivity, but
a so stabilizesitsanisotropy. Thedie ectric dataindicatesan increased ordering inthe nematic phase,
and animproved anti-paralel correlation of themoleculesintheisotropic phase.

2. Nanoscale€electrical conductivity of amonolayer of amesogenic oligomer : Theanaysisof
current (1) - voltage (V) characteristicsof themetal-L B film-meta junction showed atrangitioninthe
tunneling mechanism, from direct tunneling to an injection tunneling, asafunction of biasvoltage.

3. Anomaloudy large bend elastic constant and faster electro-optic response in anisotropic
gels: Experimental resultson anematicliquid crystal gelated by small concentrations of adipeptide
mol ecule showed that these gel sarethermoreversible and exhibit LC gel to LC sol transition.

4. Synthesisof tetraalkoxy-substituted anthraquinones (1, 2a-b, 3a-b and 4): It isfound that
they exhibit e ectrochemical (redox) activity and paramagnetic behaviour.

5. Multipledectroconvection scenariosin abent corenematicliquid crystal: Multipleconvection
scenariosarefound in the voltage-frequency plane. They involve both classical and nonclassical
periodicroll structures, theformer conforming to the standard model and observed for thefirst time.

EMINENCE INDICATORS (2010-11)

For AcademicInstitutions

1 | Impact Factor Aggregates 2010-11 (ason 30.09.2010) : 59.769
2. | Number of Fellows of the Academy and SSB winners Two
I nternational National

Research Ingtitute for Solid State Physics and Optics of | Bharat ElectronicsLimited (BEL)
the Hungarian Academy of Sciences, Hungary under
INSA-Hungarian Bilateral Exchange Programme.

Bulgarian Academy of Sciencesunder DST Indo- Raman Research Institute (RRI)
Bulgarian Joint Bilateral Programme

Kent State University, USA, Tokyo Indian Institute of Science (11Sc)
Institute of Technology, Japan
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IMPORTANT OUTPUT INDICATORS (2010-11)

1  Publications The Centre published 20 papers during the period 2010-2011
(as0on 30.09.2010) and 43 papers during 2009-2010in peer
reviewed international journals.

2. Post Graduate and PhDs trained PhD: 2; PG: 2

3. Other products ( to be specified) For popularization of science, the faculty of the Centre has given
5lecturessince 01.04.2010. During 2009-2010 thefaculty had

given 35 lectures at various schools/colleges.

VISUAL OUTPUTS

The sequence of patterned states observed at 120 °C in a15.5 im thick sample of nematic 9CN
during adlow increasein voltage, using asingle polarizer along theeasy axis, f=3kHz, control parameter
P=0.037,0.05, 0.14, 0.66, 1.35 and 3.61 for (a) to (f), respectively. (a) Normal rolls, (b) undulatory
ralls, (c) Obliqueralls, (d) skewed varicose structure, (e) bimodal structure and (f) quasiturbulent state.

The National Academy of Sciences, Allahabad was established intheyear 1930.The Instituteis
grouped as an academic institution under Life Sciences. Thetotal number of Research faculties (Post
Doctorad) is15.

Resear ch Profileof the Organization
Areasof Research Focus : All thebranches of Science & Technology
Major Research Accomplishments(2010-11) : Itwasinthefollowing areasof research

1. OnWater Purification & Conservation— Studies and Awareness Programmes conducted by Prof.
V.P. Sharma, M.N.Saha Distinguished Fellow of NAS|

2. On Science Communi cation/Education — Studiesand Awareness Programmes conducted by severd
Fellowsof theAcademy acrossthe country.
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3.  OnBiodiversity — Studies and Awareness Programmes conducted by Dr. Nirg Kumar, Pl., DBT
Project at NASI,

4. On By-pass Desert Cooler — Studies and Awareness Programmes conducted by Dr. Manvendra
Tripathi (under aProject of NASI)

5. Library Science & Information —The Academy maintainsavery rich library for facilitating the
researchers; and al so organi zesregul ar meetings/workshopsto guide the students.

6. OnHighTemperature Super Conductivity in Cuprates, and Flow of Electron through aquantum dot
or adoubl e dot— Studies conducted by Prof. S.K. Joshi, NASI Platinum Jubilee Chair

7. OnHeme-biosynthetic Pathway of the MaariaParasite asaDrug Target; and Combination Therapy
of Maariausing Curcumin and Artemisinin derivatives— Studiesconducted by Prof. G Padmanaban,
NAS-Platinum Jubilee Chair

8.  OnPolymer - lonic Liquid Composites— Studies conducted by Prof. Suresh Chandra, NASI Senior
Scientist
9.  OnOrchids—Studiesconducted by Prof. S.P. Vij, NASI Senior Scientist

10. On Structureand diversity of tropical dry deciduousforest —Studies conducted by Prof. J.S. Singh,
NAS! Senior Scientist

11. OnNano-gold Cataysts— Studies conducted by Prof. V.R. Chaoudhary, NASI Senior Scientist
12. OnHighAttitude Biodersity — Studies conducted by Prof. UppeandraDhar, NAS| Senior Scientist

13. On Several Aspectsof Rhizobacterium— Studiesconducted by Prof. K.V.B.R. Tilak, NASI Senior
Scientist

14. On Water Wave Scattering Problems — Studies conducted by Prof. B.N. Mandal, NASI Senior
Scientist

IMPORTANT HIGHLIGHTSOFMAJOR RESEARCH PROGRAMMES(2010-11) : TheHigh

lightsof major research programmeare given below —

(@ ResearchProgrammeon Water - NASI (Hgs. Allahabad, U.P) being apremier organization of
stientists, engineersand health profess ond sisserioudy concerned about the present Situation prevailing
inthecountry inrespect of community water supply and itsvery critica impact on community health.
Severd studieswere conducted under theleadership of Prof. V.P. Sharmato analysewater quality of
different regions, and NA Sl organized brainstorming sessionswith theleading scientists, technocrats
and hedlth professionalsaswell askey policy makerstoidentify thefollowing research programmes
whichareto beimplemented through different agencies.

1. Mappingof Water Bodiesin Nationa Capital Region (NCR) of Indiaby Prof. S.N. Naik, Prof and
Head, CRDT, IIT, Delhi.

2. Water Resources M gpping and Enhancing theWater Recharging Alongwith Quality Profileof Garhwal
Region. By Dr. B.M. Sharma, Society of pollution and environmental conservations scientists,
Dehradun
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3. Devdopment of Cost Effective Technology for Recharging in Over-exploited Ground Water Resources
inUrbanand Rura Areasin\West Bengd. By Prof. ArunabhaMgummder and Prof. AssMazumdear,
School of Water Resources Engineering, Jadavpur University, West Bengal.

4. Assessment of Performance of Existing Rainwater Harvesting Structures in Rural Areas and
Development of M ethodol ogiesfor Efficient Sustainable Rainwater Harvesting System. By S.P. Sinha
Ray, President, Centrefor ground water studies, Kolkata.

5. Development of anintegrated sampleand user-friendly and cost-effective system of Water Quality
Monitoring in the rual areas of the country by Dr. PK. Jha, Sulabh International Academy of
Environmenta Sanitation.

(b) Programmeson ScienceEducation/Communication : Innovativemethodsof teaching, devel opment
of low cost experimental tools & techniques and organization of several workshops/orientation
programmesand refresher courrsesby NA S| dongwithits 15 Chaptersall acrossthe country.

() Programmeon Biodiversity — Several programmeswere organized to investigate areaspecific
biodiversity; the Biodiversity Registershave a so been prepared for afew regions.

(d) Maintenanceof arich Library; and Programmeson Library Science& Information—The
Academy maintainsavery rich library for facilitating the researchers; and al so organizesregular
meetings/workshopsto guidethe students.

(6 OnBy-passDesert Cooler —Intensiveresearch and awareness programmes were conducted to
minimize mosguitogeni ¢ conditions; and reduce the menace of malaria, dengueetc. inand around
Allahabad region.

3. Major and UniqueNational Facilitiescreated (2010-11) : TheAcademy has created aunique
facility for Water Analysisby devel oping aportablekit; also the Ganga-gallery constructionisto be
completed by theend of theyear 2011.

4. Important collaborations (national and global) established (2010-11): The Academy has
established its collaborationswith the National and International Laboratoriesthroughitselected
Fellows; and also with other National ScienceAcademiesof Indiaand China.

IMPORTANT OUTPUT INDICATORS (2010-11)

1 | Publications Published all the regular journals and Special Issues of
International repute.
2 | Patents know-hows The Senior Scientists patented/applied for patenting their
findings
3. | Designs and other intellectual Products | Severa scientific and educational CD’s were devel oped
Post Graduate and PhDs trained JRFs/SRFs working with the Senior Scientists are being trained

in their area of research. Also the Academy isgiving training to
the young researchers through its Summer Research Fellowship
Programme, being operated jointly by the three National Science
Academies.

5. | Other products (to be specified) Helping the School/College teachers in developing low cost
teaching aids/tools through its Science Communication

Programmes.
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EMINENCE INDICATORS (2010-11)

For Academiclnstitutions

1 National data bases developed Compilation of research papers through its regular publications;
and maintenance of these on a defined website —
http://nasi.iiita.ac.in/library

2. Historical datacomplied Compiled the History of the Academic; and also News /Views/
Comments/Recommendations on various Science Society
Issues of National Importance

3. National missions led and coordinated The Fellows of the Academy are actively involved in several
important missions related to science and society, as severa are
occupying major responsible positions in the country.

4.  Foresight reports and analysis if any The analysis and reports on Water Conservation Issue, Malaria
Control, Biodiversity Conservation, Nutritional Status etc. have
been sent to the concerned agencies.

5 Any other original Expert system devised | The Academy has carved a niche in the area of science
communi cation/education programmes.

Indian Ingtitute of Astrophysicswas established in the year 1971.The Institute is grouped as an
academicingtitution Physical Sciences. Thetotal number of Employeesis 324 in whichtotal Number of
Research faculties (Post Doctoral) is 77. An area of Research Focus of institute is Astronomy and
Astrophysicsand dlied topics.

MAJOR RESEARCH ACCOMPLISHMENTS (2010-11):

a.  Simultaneous high-resolution photometric and spectroscopi ¢ observationswere conducted for the
first timeduring atotal solar eclipse. Thelong duration of theeclipse (341 s) enabled |1 A scientiststo
reliably study coronal oscillationswith periodsof around 30 s. These haveimportant implicationsfor
understanding the mechanismsresponsiblefor heating the solar corona;

b.  Premain-sequence objectsexhibit variability dueto starspots, accretion disk instabilities, eclipses
among binary componentsetc. A survey and classification of garsinanindividua star forming region
isvery important for more detailed follow up studies. Inthisconnection, the2 mHCT and 2.3 m
VBT of 1A wereused to carry out astudy of the Orion Nebula Cluster in which alarge number of
periodic variableswere discovered;

c. Solartypell radio burstsare signaturesof MHD shocks produced by flaresand are associated with
corona masseg ections(CMES). By combining datafrom the Gauribidnaur Radio Heliograph (GRH)
and space obsarvations. Itisshown that theinitia accelerationin CMEsiscorrelated with thestrength
of flares,

d. Polarizedradio beamsof pulsarsare produced by relativistic plasmasabovetheir polar cap regions.
From adetailed theoretical analysisof the curvature radiation resulting from the plasmaconstrained
tomovea ong curved paths. Itisshown that theantisymmetrictypeof circular polarizationiscorrelated
with the polarization angleswing. Thisstudy providesanimportant stepin understanding the processes
that contributeto the circular polarization of pulsar beams;
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€.

A hydrogen-deficient carbon (HAC) star at high Galactic wasrecently discovered. HAC starsarea
rare class of astronomical objects—only 5 Galactic HAC stars (and 51 HAC starsof RCB type) are
known sofar.

IMPORTANT HIGHLIGHTSOF MAJOR RESEARCH PROGRAMMES (2010-11):

a.

Solar Eclipse Observations: Thelnstitute successfully carried out observationsduring thetotal
solar eclipseof July 11, 2010 using multi dlit spectroscopy of the solar coronain theiron green and
red lines at avery high cadence and, (b) chromospheric spectrain the hydrogen alphaline asa
function of height at ahigh frequency of about 7 Hz;

Solar RadioAstronomy: A major expansion programme of the Gauribidanur Radio Heliograph
(GRH) isunderway to increase the maximum basdlinelength from 1.3kmto 3 kminthefirst phase.
Thiswill enable studying the solar coronawith high angular resolution and better sengitivity inthe
frequency range40-150 MHz.

Selar Astronomy - Chemical abundancesin the Early Galaxy: Metal poor starsat high galactic
latitudesthat may provideimportant cluesfor the originand evolution of heavy elementsintheearly
history of the Galaxy are being studied spectroscopically. Many metal poor starsarefound to have
enhanced abundances of Carbon indicating pollution by Supernovae from massive stars and
intermediate-mass AGB starsintheearly galaxy. The CH fraction of high latitude Carbon starshas
been determined to be about 37%;

Space astronomy - Ultraviolet Imaging Telescope (UVIT): This telescope that is part of
ASTROSAT, thefirgt dedicated I ndian astronomy space mission, isin an advanced stage of fabrication.
Testing of the engineering model (EM) isamost complete and assembly of theflight model will
commence by December 2010;

Adaptiveoptics(AO): IIA'sAO programiscentered around: (i) Development of efficient and fast
algorithmsfor wavefront detection and reconstruction, (i) Model atmosphericturbulence for l1A's
facilitiesto devel op advanced system conceptsfor atmaospheric turbulence compensation, and (iii) To
develop AO systemfor I1A’s Nationa Large Solar Telescope (NLST) and existing 1-2 m class
telescopes.

IMPORTANT COLLABORATIONS(NATIONAL AND GLOBAL) ESTABLISHED (2010-11):

a

A multi ingtitutiona project betweenllA, 1SRO, PRL, ARIESand someuniversitiescommenced for
development of aVisible Emissionline Solar Coronographto beflown ontheAditya-1 spacemission;

A multi ingtitutiond international collaborationwith the Thirty Metre Telescope (TMT) Consortium
hasbeeninitiated. Indiahasjoinedthe TMT project with‘ Observer’;

Development of the Hanle Echelle Spectrometer (HESP) for useasapowerful foca planeinstrument
at the 2.3 m Hanle Chandra Telescope (HCT) commenced as a joint project between I1A and
Industrial Research Ltd. (IRL), New Zealand.

IMPORTANT OUTPUT INDICATORS (2010-11)

1

2

Publications 106
Post Graduate and PhDs trained 66
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Severa young scientistsand engineersare being trained inimportant and national projectsand for
B.Tech. and M.Tech. Degreesaspart of their project work.

EMINENCE INDICATORS (2010-11)

For Academic|nstitutions

1 Impact Factor Aggregates 43367
2. Citation frequencies 53

4. Number of Fellows of International Academies 1

5 Number of Fellows of the Academy and SSB winners 3

Several members of the Institute have been elected to the apex professional body inthefield viz.
AU, invited to theinternational committees, associateshipsand professorshipsinleading ingtitutions &
membership of editorial boards of |eading international journalsand have been recognized by national
awardsand honors.

For Applied Resear ch based I nstitutions

Thoughthe activitiesof 1A areinthe nature of fundamental research, itisengagedindesignand
development of technique and instrumentsthat arerequired for itsobservations. Thesedetail sare presented
intechnical notesor scientific papers published in nationa andinternational journas. Fromtimetotime,
thesearebeing deployed in other national astronomical centers. Inaddition, 1A has devel oped some
specialized techniquesin astronomical instrumentation; these are extended to projects of ISRO/DoS,
BARC/DAE and other national centers/universties.

I1A hasacreated auniquerepository for archival recordsof Astronomy and Astrophysicswhichis
availablefor researchers.

Visual Outputs: Photographicimagesof the solar corona, taken by 11A scientists, during thetotal
solar eclipsesof July 22, 2009 & July 12, 2010—with figure captions.

Fig. 10.9. Image of the coronataken with aSL R cameraby theteam of scientistsfrom the Indian Institute of Astrophysics
Bangal ore who observed the totality from Easter 1sland. The team successfully carried out the planned experimentsin
good sky conditions. The experiments were: (a) multi slit spectroscopy of the coronain theiron green and red lines at
a very high cadence and, (b) chromospheric spectra in the hydrogen apha line as a function of height at a high
frequency of about 7 Hz.
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Fig. 10.10 Image of the solar corona after image processing, which reveals finer structures of the corona. Thisimage
wastaken with agreenfilter during total solar eclipse, July 22, 2009 from Anji, China.

MAJOR PROGRAMMESFORTHE ELEVENTH FIVEYEAR PLAN

Thefollowing arethe mgjor programmestaken up during the Eleventh Five Year Plan:

a
b)

h)

Nationa Large Solar Telescope (NLST)

Ultra-Violet Imaging Telescope (UVIT) and other space pay |oad programs

Indian Astronomical Observatory —Nationa Facilities

Modernization of theaging instrumentsand augmentation of theinfrastructurefacilities
Upgradation of computers, communication systemsand library facilities

Center for Advanced I nstrumentation Center

National Large Optical/Infrared Telescope

Space Coronagraph—anational collaborative programme.

SIGNIFICANT SCIENTIFIC & TECHNICAL ACHIEVEMENTSDURING 2009-10:

Some of the significant scientific and Technica achievements made during the year 2009-10 aredescribed

below:

a) Testing and calibration of the engineering model of the UltraViolet Imaging Telescope (UVIT)
systemwas carried out at the new laboratory viz. M.GK.Menon Laboratory for Space Sciences,
this payload will bedeployed by ISRO onitsASTROSAT Mission

b) Designand fabrication of precision instruments and conducting experimentsduring thetotal solar
eclipseof July 22, 2009 and observations of the annual solar eclipse of January 14, 2010,

c) Characterizationof potentia stesand formulation of Critical Design Review Report for setting upthe

National Large Solar Telescope;
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d) Formulationof aNationa Detailed Project Report for India sparticipation in the Giant Segmented
Mirror Telescope (GSMT) Projects; thisreport formed the basisfor the DST to obtain ‘ observer’
statusinthe TMT Project.

€) Formulated anational proposal for design, development, fabrication and supply of the Space Solar
Coronagraph; thiswas submitted to |SRO for deployment asapayload onAditya-| Mission;

f)  Strengthening of education and training of young studentsin astronomical sciencesthrough Ph.D. and
[-PhD programmes,

g Uitilizationof HCT, HAGAR and other nationd fadilitiesat Kava ur, Hanle; Fabri cation and deve opment
of focal planeinstrumentsfor HCT, Hanle; Installation and commissioning of 1.3mand DIMM
telescopesat Kavaur; digitization of the solar archivesat K odaikana and studiesof solar polarization
using upgradedfacilities,

h)  Upgradation of Gauribidanur Radio Heliograph and associated instrumentation;

i)  Observaiona studiesinsolar and stdllar astronomy and modellingsinthevariousbranchesof theoretica
adrophysics,

]) Focussedactivitiesaspart of International Year of Astronomy (I'YA) 2009 to reach the masses;

k)  Upgradation and augmentation of aging instruments and infrastructurefacilitiesintheHQandinfield
ddtions.

SIGNIFICANT SCIENTIFIC & TECHNICAL ACHIEVEMENTS EXPECTED DURING
2010-11:

i)  Designandfabrication of precisioninstrumentsfor the observationsof thetota solar eclipse of July
11, 2010inthe Easter Idands; analysisand publication of theresultsinleading journals.

i)  Completion of the UVIT Engineering Model payload instrument and after testing and calibration
hand over the systemto the | SRO for deployment on ASTROSAT Mission;

iy  Preparation of the Detailed Project Report for setting up the National Large Solar Telescope (NLST)
and preliminary stepstowardsitsredization;

iv)  Commencework onthe development of aSpace Solar coronagraph for deployment ontheAditya
| SpaceMission,

v)  Trainingof young and motivated studentsto carry out researchin theastronomical sciencesthrough
Integrated Ph.D. and Ph.D. Programmes, thereby generating abank of quality human resources not
merely to meet the requirementsof |1A asalso of other institutions/university departmentsin the
country;

vi)  Commencement of work on the fabrication and devel opment of the Hanle Echelle Spectrograph
(HESP);

vii)  Completion of thefabrication of the 1.3 mtelescopeat the DFM Inc, USA and completion of various
associated system for ingtd lation of thetelescopeat Kavalur;

viii) - Upgrading the Gauribidanur Radio Heliograph leading to asubstantia increaseinitssengtivity;
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Anaysisof theKodaikana solar dataof 100 yearsdigitized recently;

Studies of the sun, solar system objects, nova, supernovae, gal actic and extragal actic objectsetc.
through observationsand modellings;

Conducting school s, workshops and the Chandrasekhar Centenary Conference;.

Commencement of work for setting up of state of theart instrumentation center for I-PhD class
rooms, library & Multi Storey Building complex, extension of labsat IAO & CREST.

M easur able performancein termsof paper spublished, patentsfiled and granted, technologies
transferred toindustry and commer cialized, value of themoney realized etc.

During the period 2009-10, themembersof the Ingtitute have published scientific resultsin 76 papers

inleading journals, 54 papersin the Proceedings; in addition, they have brought out two books, edited
three books, contributed to 4 Books. They have actively participated in organizing national scientific
meetingsinthe Ingtitute, deliveredinvited technical lecturesininternational conferencesand meetings,
brought out several monographs, technical notesetc.

MAJOR PROGRAMMES PROPOSED FOR 2011-12 AND DELIVERABLESOUTCOME
EXPECTED:

Someof theimportant and major programmes proposed to betaken up during 2011-12 are given bel ow:

a)

b)

o)
h)

Participationinthe prelaunch integration of the UVIT system, after testing and calibrationinthe
M.G.K.Menon Lab for Space Sciences, withtheASTROSAT;

Submission of DPR to the Government and preparatory stepsfor setting up the National Large Solar
Telescope (NLST) ;

Work on the development of a Space Solar coronagraph for deployment on the Aditya-l1 Space
Misson;

Training of young and motivated studentsto carry out researchin theastronomical sciencesthrough
Integrated Ph.D. and Ph.D. Programmes, thereby generating abank of quality human resources not

merely to meet the requirementsof I1A asalso of other institutions/university departmentsin the
country;

Work on thefabrication and development of the Hanle Echelle Spectrograph (HESP);
I nstall ation, commissioning and engineering observationsof the 1.3 mtelescopeat Kavalur;
Upgradation and enhancement of computationa facilities,

Advanced instrumentation for increasing the sensitivity of the Gauribidanur Radio Heliograph and the
observationsthereof;

Utilization of thenationa facilitiesviz. HCT, HAGAR, VBT and other facilitiesfor observationsand
studies of the sun, solar system objects, nova, supernovae, galactic and extragal actic objects etc.
andmoddlings,
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J)  Conducting summer/winter schoolsand workshopsinAstrophys csand conferenceto commemorate
the 25 yearsof the Vainu Bappu Telescope.

k) Commencement of civil worksfor setting up of Multi Storey Building complex, extension of labsat
IAO & CREST, staff quartersetc.

Budget:

Thelngtitute presented to the Finance Committee/ Governing Council a budget of Rs. 6150 1akhsfor
thefiscal year 2011-12 under Plan for theaboveactivities.

Indian Institute of Geomagnetism was established intheYear 1971 in Navi Mumbai under earth
sciences and it’s research areas are focused on Geomagnetism and allied fields. The total number of
Employeesis 180 in whichresearch facultiesis40.

MAJOR RESEARCHACCOMPLISHMENTS:

Thelndian Ingtitute of Geomagnetism (11G) hasthe mandateto carry out basic and applied research
in Geomagnetism and dliedfields. 11G hasestablished variousfacilitiesto measure the geomagnetic field,
atmospheric and ionospheric parameters, etc at itseleven magnetic observatorieslocated in different parts
of Indig, itstwo regiona centresat Equatorial Geophysica Lab (EGRL) at Tirunelveli and Dr. KSKrishnan
Geomagnetic Research Lab (KSKGRL) at Allahabad and at the Indian Antarctic station in Maitri. A
variety of dataand rock samplesare a so collected during geophysical surveys. Thedatafromal these
observations are used to study the upper atmosphere, ionosphere, magnetosphere, solid earth, global
electric circuit (GEC) and aspects of solar terrestrial relationship whilethe samplesare studied inthe
Paleomagnetic lab and environmental magneticlab of 11G. Theinstrumentation divisonisinvolvedin
development and maintenance of variousinstrumentsused at 11 G,

Inthe period 2010-2011: Electron acoustic olitary wavesare studied theoreticaly in athree component
unmagnetised plasmaand it isfound that theinclusion of cold el ectron temperature modifiesthe existence
regimeof the solitonsand the cal cul ated field parameters arein good agreement with satel lite observations.
To study low frequency wavesin the Solar wind and Earth’s magnetosheath 2D hybrid codeisbeing
developed.

Theroleof thegeometry of the earth’ sfield in deciding the thermospheric responseto the externa
electricfidd changesisinvestigated usng S mulationsfrom Globa |onosphere- ThermosphereModd (GITM)

Through astandard analysisof low latitude surface geomagnetic datait has been demonstrated that
the circumferential modesin thefrequency regime of drift wavesare generated within the magnetosphere
and can be monitored from the ground; these modes resembl e the Whi spering-gallery mode phenomena
observed at &t. Paul’s Cathedral.

Equatoria Electrojet (EEJ) strength dataof 2001-2008 isbeing anayzed to study (&) therelationship
between EEJ strength and scintillations, (b) neutral atmaospheric dynamics such as Sudden Stratospheric
Warming and Geomagnetic storm effects.

From aeromagnetic data, severd hitherto unknown dykesand faultshave been ddineated in Chattisgarh
and Indravati basin at an average depth > 2km; these dykesareintruded | ater into the Proterozoi ¢ sediments
and can possibly formloca esfor mineralization.
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Inthe environmenta magnetic |ab the magnetic susceptibility proxy hashe pedin understanding the
processes/ factorsrespons blefor the distribution and enhancement of heavy metal pollutantsinthe Zuari
estuarine sediments.

Resistivity soundings and ground magnetic studieswere conducted inthe Kudal-Mal van region of
Konkan coast with the aim of studying the effects of saline water intrusion, to delineate the potential
groundwater bearing zonesand to understand the shall ow surfacetectonicintheseregions.

IMPORTANT HIGHLIGHTSOF MAJOR RESEARCH PROGRAMMES (2010-2011):

| nstitute participatesregularly in the Indian Scientific Expeditionsto Antarcticaand conducts multi-
technique experimentsto monitor geo-gpace environment. Varioussensorsareingtdled at IndianAntarctica
Base, Maitri, to study geomagnetic field in sub-aurora region and GEC. The downward air-Earth current
being ddlivered to the surface of theAntarctic plateauislarger than the globa averageowingtoitslocation
in high latitudes. Antarcticaplateau is strongly coupled to the GEC because of its orography. Recent
studiesat theingtituteindicate that continuous monitoring of atmospheric el ectricity componentsmay be
useful inforecasting gpproaching blizzards.

Upper atmosphericinvestigationsat EGRL werecarried out with the optical and radio remotesensing
experimentsalongwith avariety of satellitedatasets. Airglow imaging observationsof ingtability festuresat
mesospheric heightsover Tiruneveli weremadefor thefirst timefrom alow latitude station and they were
shown to be associated with intensetropical convection occurring over the Indonesian sector. At EGRL,
the design elementsfor ahigh altitude ball oon experiment that will make use of the 3-axiselectric and
search coil magnetic field probeswerefinalized and thelaunchis proposed during March 2011.

Earthquake related deformation cycle have been investigated using 2004 Sumatraand 2010 Chile
Mega-Earthquake GPSdata. The persisting transient stresses, spatio-temporal seismic pattern, modeled
Coulomb stress changes and southward migration of earthquake activity suggest that earthquakes of
magnitude6 or lessarelikely to occur inthe northern Andaman region, closer to Diglipur. Invindication of
thispremise, an earthquake of Mw 5.4 occurred on August 9, 2010 closeto Diglipur, in northern Andaman
(figure10.11).

From Paleomagnetic studies of intrusives of JhariaCoal fields, conducted at KGSGRL, Allahabad
doleritedykeswereassgned theagesof Deccan traps (65 Ma) and lamphrophyresilisageswere estimated
a 110 Mardating to the Rgmaha Traps. Rock magneti ¢ techni ques have unambiguoudy identified titano-
magnetite, acommon mineral inthe Deccan basdlts, asthe major magnetic mineral inthe studied samples
from mafic flowsand dykes of Rewabasinin Eastern Deccan Vol canic Provincewhere such studiesare

scanty.

ELF/VLFwavesradiated by naturd (e.g. lightning discharges) and man-made (e.g. VLF tranamitters)
sources, after reflecting from D-regionionospheretravel long distancesin the Earth-ionospherewave
guidewithvery littleattenuation. Thisproperty makesV LFwavesoneof themost important toolsto study
the D-regionionospherewnhichisdifficult to monitor continuoudy. In collaboration with Stanford University
threeVLF receiversarerunning at Allahabad, Varanas and Nainital since 2007. Recently intensemultiple
solar flares occurred on 19 and 20 January 2010, after extended solar minimum conditions and the
Narrowband VLF dataregistered these multiple solar flares. The electron density variationsare estimated
and model ed with Long Wave Propagation Capability model and compared with quiet day. Itisinteresting
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to notethereisasharpincreasein electron density dueto sudden increaseinionization aseffect of solar

flare(fig. 10.12).
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Fig. 10.11: Coulomb stress change for the three earthquakes that occurred on August 10, 2009 (top), March 30, 2010
(middle), and June 18, 2010 (bottom), and indicated by stars. The aftershocks are shown by red solid circles. Beach
balls indicate fault plane solutions for each earthquake. The black line indicates subduction zone.
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Fig. 10.12. The upper panel shows the signatures of solar flare on NWC signal which received at Allahabad. The
corresponding electron density variations due to solar flare effect are shown as compared with quiet day in lower panel

of thefigure.

Major and Unique National Facilitiescreated

Environmental magneticlab augmented

IMPORTANT COLLABORATIONS(NATIONAL & GLOBAL) ESTABLISHED:

International

Stanford University, GFZ, Kyushu University.,

National

North Maharashtra University, Assam Univ., Shivaji

RISH, Air Force Research Lab, Tuebingen University,
University of Adelaide and Lancaster University

Univ, SaurashtraUniv., BHU, ARIES, ISRO, SPL-VSSC
and NARL.

IMPORTANT OUTPUT INDICATORS(2010-11):

1

Publications

a7

3

Designs and other intellectual Products

Upgraded PPM-version 6 with Narrow bandwidth auto tuning
filter to improve signal to noise ratio.

Post Graduate and Ph.D. trained

37

Other products

Indian Magnetic Data Bulletins for 2007 and 2008 have been
published. Final absolute values for the year 2009 obtained from
International Real Time Magnetic Observatory Network
(INTERMAGNET) facility at Alibag, have been deposited with
Geomagnetic Information Node (GIN) at Parisfor inclusioninthe

annual data CD ROM publication.
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EMINENCE INDICATORS (2010-11)

For AcademicInstitutions

Impact Factor Aggregates 65.152
OTHERACCLAIMS

DST-SERC Training program on ‘ Electrodynamical coupling of Atmospheric regions and DST-
SERC School on‘ Space Westher’ have been organized by the Institute.

One semester course on earth sciences conducted, for thefiveyear integrated M. Sc. studentsof the
centrefor excellencein basi ¢ sciences, deemed university formed by the Deptt of Atomic Energy-Univ of
Mumbai initiative. A coursefor the Society of Petroleum Geophysi cistsconducted. Onemember ischairman
of working groupsof International Association of Geomagnetism & Aeronomy. One member received
As aPacific Radio Science conference 2010 young scientist award. .Seven papers published by scientists
of other organizations/universitiesbased on the geomagnetic datafrom 111G

For Applied Research based I nstitutions

L evel of penetration of National technology space 65.152

Number of uniqueexpert sysemsdeveloped and applied | Prime magnetic observatory at Alibag serves as a
calibration center for magnetic instruments from
organizations like SOl and NGRI and compasses for
Indian Navy and Coast Guard.

Any other product related achievements(tobespecified) | Total amount collected from supply of digital data:
(i) National organisations Rs. 1,77,658/-

(i) International organisations Rs. 3,82,172/-
Proton Precession Magnetometer (PPM) sold

Rs. 2,25,000/-

INTERMAGNET DATA USAGES: Scientists
downloaded the following datafiles of Alibag:
IAGA Day files: 32450 days & Binary files: 445
months

For Knowledge Service and Expert system organizations (TIFAC, NABL, Vigyan Prasar and
the Professional Bodies)

1. National databasesdeveloped : Up gradation of theWDC website (URL: www.wdciig.res.in) is
done by updating the database through appropriate user friendly software to havethevisua mode
graphicdisplay of quick look plotsof diurnd variationsof themagneticfield for hourly and oneminute
digital datafrom the magnetic observatories.

2. Historical datacompiled : Archival of theold datavolumes/ records and Metadata, iscompleted
for ColabaObservatory databooksfor the period 1846 to 1904.

3.  National missionsled and coordinated : One Member was|eader and station commander of 29"
Indian Scientific expedition to Antarctica. Coordinated programmeof CAWSES— ndiasponsored
by ISRO

4. Anyother original Expert system devised : About 120 usershaveregistered at the WDC website
for downloading the magnetic datafor their research purpose.
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VISUAL OUTPUTS :

Visua display, asmagnetograms, of online near real time 1 minute datato headquartersfrom four
observatories (Pondicherry, Alibag , Jaipur and Nagpur)

Digital images (magnetograms) displayed onthe WDC website, of avail able magnetic datafrom
Indian Observatories.

Organization Particulars

Thelndian Nationa Academy of Engineering (INAE), New Delhi foundedin 1987, comprisesindia's
most distinguished engineers, engineer-saientistisand technol ogi Sts covering the entire pectrum of engineering
disciplines. INAE functionsasan apex body and promotesthe practice of engineering & technology and
therelated sciencesfor their gpplication to solving problemsof national importance. TheAcademy provides
aforumfor futuristic planning for country’ sdevel opment requiring engineering and technologica inputsand
bringstogether speciaistsfrom such fieldsasmay be necessary for comprehensive solutionsto the needs
of thecountry. Itistheonly engineering Academy inIndia. INAEisaMember of thelnternationa Council
of Academiesof Engineering and Technologica Sciences(CAETS). Thelnternationa Council of Academies
of Engineering and Technologica Sciences(CAETYS) isanindependent nonpolitical, non-governmental
international organization of engineering and technol ogical sciencesacademiescommitted to enhancing the
contribution of science, technology and engineeringintheworldanditsmissonistofogter effectiveengineering
and technological progressfor the benefitsof the societiesof al countries.

RESEARCH PROFILE OF THE ORGANIZATION:
Research Studies

Studies on important/topical national issues are undertaken by the Academy through specially
congtituted study groups. The objectiveisto bring out acomprehens ve/exhaustive document covering
review of existing international and national technol ogical and commercia aspects, anaysisof options,
futuretrendsand specificimplementabl e poli cy/recommendati onsand methodol ogy of execution. Separate
Study Groups have been set up by the Academy to undertake Research Studies on Technologies for
Hed thcare Sector inIndia; Impact of Research on Chemica Industry —Current Statusand Future Strategies,
Impact of R& D on Indian Mining Industry Performance—Identifying thenew priorities& drategicinitiatives
and Assessment of Civil Engineering Inputsfor Infrastructural Devel opment. The Research Studieson
Technologiesfor Healthcare Sector in Indiaand Impact of Research on Chemical Industry — Current
Statusand Future Strategiesare under findization.

Research Schemes

With the objective to encourage invention, investigation, research and promote high calibre of
engineering-scientists, INAE hasindituted four schemes, viz., INAE Chair Professorship; INAE Distinguished
Professors/Technologists; Mentoring of Engineering Teachers by INAE Fellows and Mentoring of
Engineering Studentsby INAE Fellows. Fifteen engineering teacherswere sel ected under the scheme
“Mentoring of Engineering Teachersby INAE Fellows” during thecurrent year. Thirty six meritorious 3
/4" year B.E./B. Tech engineering studentswere sel ected under the scheme* Mentoring of Engineering
Studentsby INAE Fellows’ during the current year.
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Forum on Energy

Keepinginview theimportance of energy issue, an INAE Forum on Energy has been constituted
recently with Dr Badev Rg), Distinguished Scientist & Director, IndiraGandhi Centrefor Atomic Research,
Kdapakkam as Chairman and Dr HS Mukunda, Advisor, Indian Institute of Science, Bangalore; Dr KV
Raghavan, INAE Distinguished Professor, Indian Institute of Chemical Technology, Hyderabad; Dr RR
Sonde, Executive Vice-President, Thermax Ltd, Puneand Prof SSMurthy, CEA Chair Professor, Indian
Institute of Technology, Delhi asMembers. This Forum hasthe mandateto addressall issuesrelated to
energy.

Forum on Microdectronics

Microdectronics, beingdl pervasive, isa the coreof every segment of industrid activity. Thebackdrop
of India’ sgrowing strength and staturein I T industry has provided animplicit and additiona impetustothe
evolution of microelectronicsdesign activity. AnINAE Forum on Microel ectroni cs has been constituted
recently comprising Dr MJZarabi, as Chairman and Prof AB Bhattacharyya; Dr Aloknath De; Prof PP
Chakrabarti; Prof JVas; Dr G Venkatesh and Mr ASKiran Kumar asMembersin order to createafocus
for thisimportant activity. ThisForum hasthe mandateto addressall issuesrel ated to Microe ectronicsand
to appropriately network with other agencies concerned with thisarea.

IMPORTANT OUTPUT INDICATORS(2010-11) :
Thefollowingimportant publications have been brought out during theyear 2010-11.
a Annalsof INAE

TheAnndsof thelNAE containsthetext of thelecturesdelivered by Life Time Contribution Awardees,
Professor Jai Krishnaand Prof. SN MitraMemoria Awardees, newly eected Fellowsof theAcademy
and INAE Young Engineer Awardees.

b) Current Trendsin Engineering Practice

Thefirst volumeof “ Current Trendsin Engineering Practice” - acompilation of papersbased onthe
lecturesdelivered by industry expertsin engineering colleges under thisschemewasbrought out in
theyear 2006. The second volume of thisseries—* Current Trendsin Engineering Practice Volume
[1"” hasbeen brought out intheyear 2010. Thisdeal swith recent devel opmentsand practices adopted
invarious projectsin different disciplinesand specializations. Complimentary copiesof both the
volumeshave beendigtributed to Al CTE, engineering colleges/indtitutions, concerned industry experts
and government departments.

¢) Report of INAE Workshop on “Making India Power housefor Semiconductor Design”

INAE in association with India Semiconductor Association (1SA) and supported by Department of
Information Technology (DIT) and Officeof the Principal Scientific Advisor to the Government of
India, organized aworkshop on thetheme of * Making IndiaPowerhousefor Semiconductor Design’
on 31 Oct—O01 Nov., 2009 at Indialnternational Centre, New Delhi. Dr. M.J. Zarabi, Vice-President,
INAE, Prof. A.B.Bhattacharyya, Former Professor, Indian I nstitute of Technology Delhi and Dr.
Aloknath De, Director, ST-Ericsson Indiawere the co-Chairs of theworkshop. Theworkshopwas
attended by about fifty specidistsand thought leadersinthefield fromindustry, R& D and academia.
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They deliberated onissuesrelated to India’s capabilities-strengths and areas of improvement inthe
sphere of silicon design. A report has been brought out which captures deliberations and
recommendationsfor giving ‘ semiconductor design’ acollectivethrust.

d) INAEAnnual Report 2010
EMINENCE INDICATORS (2010-11)
Resear ch Projectson Indian Engineering Heritage

Indiahasalong tradition of outstanding engineering achievementsin diversefid dssuch asM onuments,
Bridges, Irrigation Systems, Meta lurgy, Textilesetc. The documentation ontheseachievementsisavailable
inthelibrariesof Archeologica Survey of India, State Museums, Professiond Societiesandwithindividuas.
Itisfragmented and not easily accessible. Inthisdirection, INAE has constituted Expert Study Groupson
Indian Engineering Heritage— Railways, Metalurgy and Civil Engineering to compileinformation and
documentation of outstanding engineering achievementsand create an Archivesof Indian Engineering
Heritage.

Hon' ble President of India, Smt PratibhaDevisingh Petil inaugurated the concluding function of the
Platinum Jubilee Year of theAcademy on December 7, 2009 at Sahal nstitute of Nuclear Physics, Kolkata.

Ontheoccas on of concluding function, six Specia Platinum Jubilee publicationswerereleased. A
gpecia Platinum Jubileevolumeentitled Sciencein India: Achievement and Aspirationswaslater released
by Hon' bleMinister of Statefor Science & Technology and Earth Sciences Shri Prithvirg) Chavan.

A Platinum Jubilee Chair for Promotion and Serviceto Science hasbeeningtituted by theAcademy.
TheAcademy el ected Thirty Indian scientistsand five overseas scientiststoits Fellowship.

Twenty-eight young researcherswere selected by the Academy for the INSA Medal for Young
Scientist whichwere presented to theawardeesduring the Anniversary Meseting at Kolkata.

Eighteen awards (three general medal s/ | ectures and fifteen subjectwise awardswere announced by
theAcademy. Sixteen lectureswereddivered under theaegisof the differentloca chaptersof theAcademy.

Under its Science Promotion Programme, the Academy has supported fifty-four Senior Scientists,
sixty -five Honorary Scientists, twelve Research Projectsby Young Scientists awardees besideshaving
financially supported ninety-two I nternational/Nationa Seminars/Symposia/Conferenceswhichwere held
indifferent partsof India.

TheAcademy supported ninety Indian scientiststo work in overseasacademic and R& D ingdtitutions
andfacilitated seventy—sevenforeign scientists towork inIndiaunder various exchange programmes.

Under the Inter Academy programme on Science Education, six hundred forty studentsand seventy
two teachersavailed the Summer Research Fellowship. Eleven Refresher Courses and thirty Lecture
Workshopswere a so held under the programme..

Under itsHistory of Science Programme, the Academy has supported thirty-four research projects
duringtheyear.
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Inter-Academy Council (IAC) Board and Inter-Academy Panel (IAP) on International | ssueshave
elected theAcademy asitsmember, owingtoitscontinued lead roleand activities.

TheAcademy under its Science and Soci ety programme organi zed several symposiaand workshops
on subjectssuchas Nutrition Security and Identification of Giftedness.

The Centrefor International Cooperationin Science (CICS),formerly knownasCCSTDS, continued
its programmes on Science Promotion and capacity building.

Thelndian Science CongressAssociation (ISCA) is a premier scientific organi zation of the country
establishedin 1914 inKolkata. ISCA has been promoting science and incul cating the spirit of science
through itsmultifarious activities. ISCA meetsinthe first week of January inan Annua Congress of
scientists, science administrators, policy makersand thegenera publicto giveastronger impulseanda
more systematic directionto thescientific inquiry, to promotethe interaction of societies andindividuas
interested in sciencein different partsof the country and to obtain amore general attention to the objects
of pure and applied sciences. ISCA brings together scientists both from Indiaand abroad for mutual
interactioninthe cause of nationa devel opment. Annua Congress of the A ssociation hasbeen held every
year ever since 1914 with avery distinguished scientist asits Generd President

TheAssociation wasformed with thefollowing objectives:
() Toadvanceand promotethe causeof Scienceinindia;
(i) ToholdanAnnua Congressat asuitableplaceinindia;
(i) Topublish proceedings, journas, transactions, €tc.;

(iv) TopopulariseScience.

ISCA CHAPTERS

TheAssociation started organizing popul ar sciencelecturesin different centersin Indiafrom 1962-
63. Thisschemeenvisaged congtructivework for the popul arisation and advancement of sciencethroughout
theyear. Till 1985-86 theselecturesweredelivered at seventeen centers spread over the country. These
activitieswererestructured with theformation of Regiona Chapters.

One of the major objectives of the ISCA isto inculcate scientific temper among people and to
encourageyoung scientiststo devel op steedily by involving theminthe programmesre evant to fundamentd,
experimental and operationa activities. To further these objectives| SCA started Chaptersfrom 1986-87
indifferent placesin India. In 2009-2010, therewere 21 1 SCA Chaptersat Allahabad, Amravati, Banasthali,
Bangalore, Baroda, Bhopa , Bhubaneswar, Chennai, Coimbatore, Delhi, Guwahati, Hyderabad, Jaipur,
Jammu, Kanpur, Karnal, Kolkata, Mumbai, Nagpur, Shillong, Tirupati and Visakhapatnam.

PUBLICATIONS
Proceedingsof the Ninetyseventh Annual Session of the Indian Science CongressA ssociation were
published. Thebi-monthly journa Everyman’s Science (Vol . XLV ) isbrought out.

ANNUAL REPORT 2010-2011 295



Other publications brought out were: |SCA Directory : 2010-2011, Annual Report : 2009-2010,
List of Office-Bearers& Sectional Committeesfor 2010-2011, Honorary Member, Donor & LifeMembers
for 2010-2011, Members (With Voting Right) for 2010-2011, Synopsis of the Presentations of ISCA
Young Scientist Awardeesfor 20110, proceeding (containing Presidential Address), abstractsof Platinum
Jubilee Lecture, Awards L ecture papers presented and invited lectures of different sectionsetc for 98"
ISCisunder publication

| SCA REPRESENTATION IN OTHER ORGANIZATIONSDURING 2010-2011
Indian National ScienceAcademy, New Delhi :

Dr.Ganesh Pandey, Head & Scientist - G, Division of Organic Chemistry, Natioinal Chemical
Laboratory, Pune-411 008, M aharashtra (from January 1, 2009 to December 31, 2009)

Prof. S.S. Katiyar, former General President, Former Vice-Chancellor, Chhatrapati Shahu J Maharg
University, Kanpur, 7/111, Swaroop Nagar, Kanpur-208 002(from January 2010 to December 31, 2011)

Post Graduatel nstituteof M edical Education and Resear ch, Chandigar h:

Prof.B.P.Chatterjee, former Genera Secretary (Headquarters), ISCA, EmeritusFdlow, AICTE and
Emeritus Professor, West Benga University of Technology, Sector - 1, BF - Block, Salt Lake, Kolkata-
700 064

I ndian National Academy of Engineers, New Delhi:

Dr.PRamaRa0, Past Genera President, ISCA, Chairman, Governing Council, Internationa Advanced
Research Centrefor Powder Metallurgy and New Materials (ARCI), Balapur PO., Hyderabad-500 005

JIPMER, Puducherry

Prof Avijit Banerji, General Secretary (Hars.), ISCA, Programme Coordinator, Centre of Advanced
Studies, Department of Chemistry, University Collegesof Scienceand Technology, 92, AcharyaPrafulla
Chandra Road, K olkata-700 009.

All Indialnstitute of Medical Sciences, New Delhi:

Prof K.C.Pandey, Genera President (Elected), Department of Zoology, Lucknow University, B1-
240-A, Sector G, Jankipuram, Lucknow, (from January, to December 31, 2010).

Young Scientist’sAward Programme

I ndian Science CongressAssoci ation introduced the programmefor Young Scientistsfrom the 68"
Session of thelndian Science Congressin 1981. The Programme enablesYoung scientiststo present their
researchwork with opportunitiesto exchangeideasin thereevant scientific problemswith their counterparts
and specidigts. Thel SCA Young Scientist Awardsare given to candidatesfor making the best presentations.
Fourteen such awards are given at present. The values of these awards have been enhanced from Rs.
5,000/- to Rs. 25,000/- from 93 session. Each award carries a cash amount of Rs.25, 000/- and a
Certificateof Merit. Thelist of awardessfor 2010-2011 isgiven below:
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S. No.

Area

Nameof Awar dee

Agriculture and Forestry Sciences

Dr.SharmisthaPal,

Division of Soil Science and
Agricultural Chemistry,

Indian Agricultura

Research Instutute, New Delhi-110012.

Animal, Veterinary& Fishery Sciences

Chinmoyee Maharana

Céllular and Molecular
Neuroscience Division

National Brain Research Centre,
Maneswar-122050, Haryana.

Anthropological and Behavioural Sciences
(including Archaeology and Psychology &
Educational Sciences and Military Sciences)

Mithun Sikdar

Assistant Anthropologist (Physical)
Anthropological Survey of India,
Western Regional Centre, Pratap Nagar,
Udaipur-313001

Chemical Sciences

Mr. Moorthy Suresh,

Analytical Science Discipline

Central Salt and Marine Research Institute (CSIR),
Bhavnagar -364002

Earth System Sciences

VikramVishdl

Department of Earth Sciences,

Indian Ingtitute of Technology, Bombay,
Powai, Mumbai- 400076

Engineering Sciences

C.Prabhavathy

Department of Chemical Engineering,
Indian Institute of Technology,
Kharagpur-721302

Environmental Sciences

Linshy V.N.

Senior Research Fellow,

Micropal eontology Laboratory
Nationa Institute of Oceanography,
DonaPaula,Goa-403004

Information and Communication

Science & Technology (including Computer Sciences)
Prasun Ghosal Assistant Professor Department of IT,

Bengal Engineering and Science University,
W.B. Howrah-711103

Materials Science

Ms.Tirtha Som

Glass Science and Technology Section,
GlassDivision,Central Glassand Ceramic Research
Institute,196,RajaS.C.Mullick Road,
Kolkata-7000032.
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10.

Mathematical Sciences (including Statistics)

Ms. A.Sathya,
Department of Mathematics,
Gandhigram Rural University,. Tamilnadu

Medical Sciences (including Physiology)

Dr.Smreti Bhadauria
ScientistDivision of Toxicology,
Central Drug Research Institute,
Lucknow-226001

New Biology (including Biochemistry,
Biophysics &
Molecular Biology and Biotechnology)

BhalchandraK.Vaidya,
Chemical Engineering &
Process Development Division,
National Chemical Laboratory,
Pune-411008

Plant Sciences

H.Sood

Department of Biotechnology and Bioinformatics,
Jaypee University of Information Technology,
Waknaghat,Solan-173215

14.

Physical Sciences

Thakur Prasad Yadav,
Centre of Advanced Studies
Department of Physics,
Banaras Hindu University,
Varanasi-221005

98" INDIAN SCIENCE CONGRESS

The 98" Indian Science Congresswill be held at Chennai under the auspices of the SRM University
from January 3-7, 2011. The Focal Theme of the Congressis Quality Education and excellencein

scientific Research in Indian Univer sities.

The 98" session of Indian Science Congress will addresse several thrust areas through plenary,
symposia, panel and round table deliberations to make the world in general and Indiain particular a

knowledge empowered society.

Plenary sessions

Thefollowing Nobel Laureateshave agreedto deliver lectures:

Dr. Venkataraman Ramakrishna

2009 Nobel Laureatein Chemistry
MRC Laboratory of Molecular Biology,
Cambridge, U K.

Dr. ThomasA. Steritz
2009 Nobd Laureatein Chemistry
YaeUniversity, New Haven, CT, USA

Dr.AdaE. Yonath

2009 Nobd Laureatein Chemistry
Weizmann I nstitute of Science Rehovot,
lsrad
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4.

Dr.MartinChalfie
2009 Nobd Laureatein Chemistry
ColumbiaUniversity, U.SA.

Besidesabovethelist of plenary sessionswith speakersaregiven below:

SNo. Tentativetitleof thePlenary Session

Chairman of the Session

1 International year of Chemistry” Prof.C.N.R.Rao, FR.S
CHEMISTRY OF FUTURE” Chairman, INCASR, Bangalore
2 Science Academies Summit Prof. M.S. Swaminathan, FRS
Chairman, M SSRFChennai
3 Enhancing Academia Industry Interactions Dr. R. Chidambaram
Principal Scientific Advisor to
Government of IndiaNew Delhi
4 Science Policy-Agendafornext five years Dr. K. Kasturirangan
Member, (Science), Planning Commission
New Delhi
5 Space Summit Dr. K. Radhakrishnan
Chairman, Indian Space Research Organisation
Bangalore
6 Strategic Electronic Sector Dr.V.K. Saraswat
Advisor to Raksha Mantri and Director General,
DRDO New Delhi
7 Addressing critical and challenging science issues Dr. Shailesh Nayak
of climate change Secretary to Govt. of India
Ministry of Earth SciencesNew Delhi
8 Science & Challengesinenergy Security Dr. Badevrg
Distinguished Scientist & Director, IGCAR,
Kalpakkam
9 Nano materials and Nano technology Dr. G Sundarargjan
Director, International Advanced Research Centre
for Powder Metallurgy and New Materia s(ARCI),
Hyderabad
10 Agriculture, Biotechnology and Food and Dr.Ajay Parida
Nutrition Security Executirve Director, M SSRF,
Chennai
ik Prospective of Health and Disease in Modern Society | Dr.V.M.Katoch
DGICMR, New Délhi
i Cancer : Development of Novel Drugs for Therapy Dr.Shrikant Anant
and Prevention University of Kansas Medical Center,
Kansas City,U.S.A
13 Environmental Technology:lssues relating to waste Prof. R.Ramamurthi
Minimization and Management Former General President, ISCAISRO Scientist,
S.\V.University, Tirupati
14 Biodiversity - Focus on fragile coastal ecosystems Dr.PL. Gautam
Chairman, National Biodiversity Authority,
Chennai
15 Medical Science: Recent Advances in Asthma Research| Dr.S.S.Parmar

Connecticut,USA
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Besidestheabove, therewill be platinum jubileelectures, endowment | ectures, contributory papers,
poster presentationsand young scientist award competitionsin 14 different sectionsviz. Agricultureand
Forestry Sciences, Animal, Veterinary and Fishery Sciences; Anthropol ogical and Behavioural Sciences
(including Archaeology and Psychology & Educational Sciences); Chemical Sciences; Earth System
Sciences, Engineering Sciences, Environmental Sciences; Information and Communication Science &
Technology (including Computer Sciences); Materids Science; Mathematicd Sciences(including Statistics);
Medica Sciences(including Physiology); New Biology (including Biochemistry, Biophysics& Molecular
Biology and Biotechnology); Physical Sciences,; and Plant Sciences. A seriesof special lecturesand public
lectureswill bw organised.

Awar dees

The Indian Science Congress Associ ationas instituted several Awards to honour and encourage
scientigtsin India—mainly through specia endowmentsreceived fromindividua sand groupsand dsofrom
itsown funds. The concept of instituting Awards was started from 1965 onwards; there are about 29
Awardsthat aregiven by ISCA. Theawardeesfor 2010-2011 are:

S.No. Nameof Award Recepient
1 ASUTOSH MOOKERJEE MEMORIAL AWARD Prof.R.Ramamurthi, Tirupati
2 C.V.RAMAN BIRTH CENTENARY AWARD To be decided
3 SRINIVASA RAMANUJAN BIRTH CENTENARY AWARD To be decided
4 SN.BOSEBIRTH CENTENARY AWARD Dr.Balaram Varghava,Delhi
5. SK.MITRA BIRTH CENTENARY AWARD Dr.T.Madhan Mohan,Del hi
6. BIRBAL SAHANI BIRTH CENTENARY AWARD To be decided
7. S.S.BHATNAGAR MEMORIAL AWARD To be decided
8 VIKRAM SARABHAI MEMORIAL AWARD Dr.V.K.Saraswat,New Delhi
9. M.K.SINGAL MEMORIAL AWARD Prof.Peramesharan,Chennal
10. PROF. R.C. MEHROTRAMEMORIAL LIFETIME
ACHIEVEMENT AWARD Prof . Asutosh Sharma,Kanpur
11 JAWAHARLAL NEHRU BIRTH CENTENARY AWARDS Sri Ratan Tata
Dr.Naresh Trehan,Gurgaon
12 MILLENNIUM PLAQUES OF HONOUR Prof.N.K.Gupta, Delhi Dr.J.S.Yadav,
Hyderabad
13 GPCHATTERJEE MEMORIAL AWARD To be decided
14. B CGUHA MEMORIALLECTURE Prof.R.C.Mahajan,Chandigarh
15. PROF. SUSHIL KR. MUKHERJEE COMMEMORATION LECTURE| Dr. Himangsu Pathak,Del hi
16. PROF. S.S. KATIYARENDOWMENT LECTURE To be decided
17. PROF. R.C. MEHROTRA COMMEMORATION LECTURE Prof.V.Chandrasekhar,Kanpur
18. PROF.GK.MANNA MEMORIAL AWARD Prof.NirupamaAgrawal L ucknow
19. PROF. ARCHANA SHARMA MEMORIAL AWARD Dr.AnandaKumar Sarkar,New Delhi
20.  JAWAHARLAL NEHRU PRIZE Vigyan Parisad,Prayag
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21 EXCELLENCEIN SCIENCE & TECHNOLOGY AWARD Dr.V.M.Katoch,New Delhi
2. PROF. HIRALAL CHAKRAVARTU MEMORIAL AWARD Dr.Manoj Prasad,New Delhi
2 PRAN VOHRA AWARD Dr.Supradip Saha,New Delhi
24, DR.B.C.DEB MEMORIAL AWARD FOR SOIL/PHY SICAL
CHEMISTRY Dr.B.Damodar Reddy,Rajamundry
. DR.B.C.DEB MEMORIAL AWARD FOR POPULARISATION
OFSCIENCE Mr.S.Senthilkumaran,Chennai
26. PROF. R.C.SHAH MEMORIAL AWEARD No Award
27. PROF. ANIMA SEN MEMORIAL LECTURE NoAward
2. PROF. UMAKANT SINHA MEMORIAL AWARD NoAward

International Advanced Research Centre for Powder Metallurgy and New Materials (ARCI),
Hyderabad was established inthe Year 1997 under Research and Technology Devel opment. Total Number
of Employees 165 out of 71 isscientists. I nstitutes main research areas are Nanomaterials, Engineered
Coatings, Ceramic Processing, Laser Processing of Materias, Sol-Gel Coatings, Non-Oxide Ceramics,
Carbon Materias, Fuel Cell Technology

MAJOR RESEARCH ACCOMPLISHMENTS (2010-2011):

*  Technology for producing nanosilver suspensionsfor antibacterial textile applicationshasbeen
successfully transferred to Resil ChemicalsPvt Ltd, Bangalore. They havealready established a
production center and started exporting nanosiIver suspension to companiesin severa countries.

*  Processfor production of oxidedispersion strengthened (ODS) clad tubesfor fast breeder reactor,
sponsored by IndiraGandhi Centrefor Atomic Research (IGCAR) hasbeen completed successfully.
Under thisproject, Yttria dispersed martensitic steel with 9%Cr wasinvestigated for developing
fuel cladding tubesfor liquid metal cooled fast breeder reactors. The processrouteinvolveshigh
energy milling of pre-alloyed steel powder with nano yttriapowder followed by degassing, canning,
hot extrusion and cold pilgering. Technology upscaingisin progress.

*  Prototypemode of novel continuouscoating equipment has been conceptudized, designed, fabricated
andinstalled at ARCI for demonstration of processon aluminium foil sto aprospectivetechnology
receiver. The equipment has been used to deposit thinner oxidefilmsof 0.5um - 1Jumthicknesson
kilometerslong thinfoilsof 30pum thicknessfor development of energy efficient aluminiumfoil
transformers(AFT’s). Testing iscurrently under progress. Inview of thevast globa market sizeand
envisaged wide application spectrum, the continuous coater design and associated process know-
how hasbeen smultaneoudy patentedin India, US, Germany, Japan, UK, France, Brazil and South
Africa

e  UndertheTIFAC-CAR project for auto industry on development of tailor welded blanks (TWB)
and Hydroforming technol ogy, laser welding processfor fabrication of tailor welded blank (TWB)
couponsfor joining 0.8mm thick |F steel sheetsto 1.6 mm thick SPC 440/ DP 590/ EDD steel
sheets was successfully developed. The choice of steel isbased on the design and performance
requirement of the sel ected component in the project viz. Door Inner of SUV. Defect free blanks
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could be consistently fabricated through appropriate choice of welding parameters and edge
management using seam tracking. These TWB coupons were subjected to formability testsand
formability limiting diagrams (FL Ds) weregenerated experimentaly. Theformability of TWBswas
found to be between thetwo stedl sused totail or the blank. Consequently, TWBsdisplayed acceptable
formability for the proposed application.

e Centrefor Knowledge Management of Nanoscience & Technology (CKMNT) waslaunched on 1%
April 2009 as one of ARCI’ s project with an objectiveto foster the exchange and dissemination of
advanced technol ogical knowledge and expertise to meet the needs of the researchers, industry,
policy makers, financid ingtitutionsand venture capitalistsin the areaof nanoscience & technology.
CKMNT hasbeen partialy funded by the Govt. of India’s Department of Science and Technology
(DST) inaproject modeand would helpinfulfilling the objectives of theNano Mission of DST.

IMPORTANT HIGHLIGHTSOF MAJOR RESEARCH PROGRAMMES (2010-2011):
. Nanomaterials

Nanomateriasprogramme at ARCI hasbeen directed at devel opment of technologiesfor largescae
synthesisof nanomateria sto meet the requirements of Indian companiesaswell asto develop and
demonstrate theinnovative application technol ogiesfollowed by transfer to interested companies.
Nanomateridsactivitieshave made substantia progressintermsof not only establishingavast array
of synthesi's, processing and characterizationfacilities, but lsoin termsof devel oping applications of
nanosiIver for drinkingwater disinfection and functiond textilefinishes nano-ZnOfor dectrica varidors,
etc. Thestrength of ARCI nanomateriasprogrammeisin devel oping nanomateria-based applications
keeping inview product quality, health and environmental concerns. Other material of focusfor
ARCI’snanomateria sprogrammme are Carbon Nanotubes, possess ng unique nanostructureswith
remarkabl e el ectronic and thermo- mechanical properties, someresulting fromtheir closerelation
with graphiteand somedueto their onedimens ona aspects. Effortsare ongoing to explore potential
gpplicationsof carbon nanotubesusing their unique properties. ARCI hasdevel oped carbon nanotubes
fromvarioustechniquessuch Arc Discharge, CV D and FHuidized Bed Reactor successfully. Activities
have a so been initiated in the areas of advanced carbon nanotube reinforced polymer aswell as
meta matrix compositesfor structural and thermal gpplications.

*  Engineered Coatings

ARCI’ saccomplishments pertinent to the successful transfer and implementation of Detonation Spray
Coating (DSC), Micro-Arc Oxidation (MAQO) and Electro-Spark Coating (ESC) technologies—
uniquetechnol ogiesinthenationa context - were primarily instrumental inARCI being recognized as
aCentreof Excellenceinthefield.

TheMAOtechnology isactively beingimplemented a threel ocationswith s multaneous devel opment
of strategic and civilian applications such asdeposition oninterna surfacesof thetubular partsetc.
The specialized equipment designed and established at ARCI for deposition of thin oxidefilmon
long-thinfoilsonacontinuousscalefor certain novel applicationshasa ready been demonstrated to
provideeectricaly insulating coatingson severa kilometer long foils. The patent applicationsonthe
associ ated know-how werefiled in Indiaand abroad.

Effortsareongoing to develop therma spray techniqueslike Cold Spray Coating (CSC) and Solution
Precursor Plasma Spraying (SPPS) aswel| as establishment of aunique state-of-art facility inIndia
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like Physical Vapour Deposition (PVD) technologies such as Electron Beam Physical Vapour
Deposition (EB-PVD) and Cylindrical Rotating CathodicArc PV D coating technology for deposition
of nanocompositewear res stant coatings.

The Pulsed Electrodeposition (PED) processishbeing devel oped to impart nanostructured coatings
like Nickel, NiSIC and Copper on diverse substrates. Devel opment of hardness gradient coatings
through anovel modification of grain sizefrom micro-meter to nano-meter regimewithinasingle
coating hasbeen asignificant achievement for which apatent application was already filed.

Ceramic Processing

Ceramic Processing programmeat ARCI, withitsmandate of devel oping innovative ceramicforming
processes, involves activitieson advanced process ng techniques such aschemica vapour deposition
(CVD), hotisogtatic pressing (HIP), spray pyrolysis, extrusion and colloidal processing. During the
period of thisreport, development of know how for avariety of complex shaped transparent ceramic
components, refractory nozzles, nano additivesfor ceramic pigments and honeycomb based solid
oxidefuel cellswasongoing.

Non-Oxide Ceramicsprogrammeat ARCI involvesactivitieson engineered non-oxide ceramicsand
their compositesfor widerange of applications. Technologiesfor arange of productssuch asreaction
bonded and pressurel esssintered silicon carbidefor mechanica sedl's, wear parts, optical gpplications
and other critical componentsneeding light weight and high stiffnessswere successfully devel oped.
LargeareaCVD coated SiC partsfor many applicationsdueto their relatively low coefficient of
thermal expansion, and extremely smooth surface- that can be achieved upon polishing- have been
devel oped. Activitiesfor the devel opment of silicon nitrideand SIAION based Nitride ceramicswith
low dielectric constant and excellent mechanica propertiesareongoing. The SIAION based ceramics
developed at ARCI have potential for cutting tool applicationsand their ultrahigh wear resistance
property makethem suitablefor many other applications.

Sol-gel Coatings

Nanocomposite coatings often exhibit very interesting propertiesthat differ from those of anal ogous
compositeswithlargeparticlesze. Amongst theavail abl e coating deposition techniques, nanocomposite
coatingsgenerated by sol-gel processhave shown alot of promisefor variety of applications. Since
materia propertiesof sol-gel derived coatingscan usudly be changed by modification of thestarting
compositions or precursors on the molecular scale, coatings with novel composition-property
rel ationshipsand multi-functionditiescan possibly begenerated. Work isongoing with severd industria
partnersfor devel opment and demonstration of sol-gel based nanocomposite coatingsfor surface
engineering of different substratesfor awidevariety of gpplicationsasgiven bel ow:

1. Glasslike/pigmented glass-like coatingson metalsand stainless steel sfor improved abrasion/
scratch/corrosion resistance

Easy-to-clean coatingson metals, glass, plastic and ceramic substrates
Hard coatingson plastics

Decorative coatingson glass

a A W DN

Anti-microbial coatingsonmetals, glassand plastic
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6. Superhydrophilic, anti-reflective coatingson glassand plastic
Inaddition to technol ogy devel opment of sol-gel coatingsfor customized applications/products, basic

researchisaso being pursued to evol ve abetter scientific understanding for aiding technology devel opment
and for identifying possible new avenues of application.

Laser based Manufacturing Processes

Programmeon laser processing of materialswasinitiated to promote, demonstrate and provide laser
based materials processing technologiesfor industrial applicationsinthe country. Processeslike
Laser welding, cutting, surfaceengineering, meta deposition, drilling, micromachining, shock peening
etc., dueto their unique advantages such as high productivity, localized processing, low hesat input
and amenability to automation, arebeingincreasingly usedinawidevariety of industrial sectorslike
automobile, aerospace, eectronics, energy and ship building. The scopeof activitiesincludesR& D
programmes oriented towards demondtrating thefeas bility of laser material sprocessing for specific
applications, research studiestowards evolving abetter scientific understanding to aid in process
devel opment and job works of specialized nature. ARCI isequipped with one continuouswave CO,
laser, apulsed Nd: YAG laser and a6 kW fiber coupled diode |l aser-each of them integrated with
CAD/CAM and CNC/ Robot with turn/tilt table.

Fuel Cell Technology

AnlImproved version of gridindependent fuel cell pave systems (GIPS- 1000 and GIPS-5000) with
more compact power controllers have been developed. GIPS-5000 was operated intermittently for
morethan 200 hours generating nearly one MWhr of energy. Judicious operation of thefuel cell
stack inthese systemshasreduced thefuel consumption from 1to 0.8 cu.m/KWhr. Oneof themgjor
cost componentsinfuel cell stack isthe Nafion membrane. In order to makeit more economical,
ARCI hasdevel oped acomposite membrane based on abiaxially oriented micro porous PTFE and
Nafion by anove fabrication process. Theses composite membranesformed by impregnation of the
ionomer material in the active area are attractive and cost effective aternative for immediate
implementationin stationary and vehicular applicationsasthe membrane cost isreduced by nearly 70
%. Thesuccessful demonstration of fuel cell-battery hybrid powered 3whedler eectric vehiclewith
an Indian automotive company using 3 kW PEM Fued Cell stack iscomplete. Effortsare ongoing, to
develop next generation 5 kW fue cell battery powered vehiclewith theautomotive company, wherein
thefud cell power pack design andintegration carried out by CFCT shall be used asrange extender.

MAJORAND UNIQUE NATIONAL FACILITIESCREATED (2010-2011):

ColdMeta Transfer (CMT) Welding Facility

20liter -High Pressure Reactor for Aerogel Synthesis
CNC Machining Centre

Chemical Vapor Deposition Reactor for Synthesisof CNT
ZetaSizer and Particle Size analyzer

Thermo- Mechanicad Analyzer

Impulse Excitation for Elastic Modulus M easurement
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»  Battery Testing Unit for Li lon batteries

*  Spray Pyrolyssfor ThinFIm Synthesis

»  ZetaPotential Measurement System

. Rheometer

IMPORTANT COLLABORATIONS (NATIONAL AND GLOBAL) ESTABLISHED

(2010-2011):
Foreign Indian
Academiclngtitutes 3 Academicnstitutes 11
R & D Institutes 4 R & DInstitutes 3
Industry 6 Industry 14
Total 13 Indian 28

IMPORTANT OUTPUT INDICATORS

1 | Publications

84

2. | Patents/ know-hows

Indian Patent: Filed 24, Granted 15; | nter national Patent: Filed 3,
Granted 1

4. | Post Graduate and PhDs trained

PG, 49; Ph.D., 22

EMINENCE INDICATORS (2010-2011)

*  Nanosver Suspensonsfor Antibacteria textilefinishes
. CVD Zinc Sulfide Blanksfor DRDO and blanksfor |SRO

e Ligh-weighted SiC substratesfor satellitemirror for ISRO

»  Laser Drilling of High Pressure Nozzle Guide Vane of Jet Enginesfor HAL,, Bangalore

e Laser Welding and cladding of anumber of componentsfor PSUsand privateindustries.

*  SiCcoatingson C/C Composite Partsfor ISRO

TECHNOLOGIESIPRSRELEASED AND COMMERCIALIZED

1. Transfer of Nanosilver Suspension Technology to Textile Chemical Company

ARCI hastransferred technol ogy to manufacture nanosilver suspensionsfor antibacterid textilefinish
to Resil ChemicalsPvt Ltd, Bangalore (Resil). The suspensions made at |aboratory scale (100 ml
batch) weretested by Resi| for antibacterial textile application and were approved for thelargescae
synthesis. Asthescale up involvesthe designing of areactor, ARCI has collaborated with aGujarat-
based company engaged in manufacture of borosilicate glass based industrial process equipments/
processplantsfor large scale synthesisof nano silver suspension. A reactor with aproduction capacity
of 15liters/batch/hour has been designed and fabricated. Nanosilver suspensionswith particlesize
of 10-50 nm were successfully synthesized using thisreactor after addressing several issuessuchas
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stability of the suspension in contact with the plastic container and stability during transport. The
sampl es have been stabilized to stand high speed centrifuge at 6000 rpm as confirmed by the UV —
visible spectroscopy, whichindicated no decreasein the absorption peak intensity and thusno settling
of the nanoparticles. Thestability of the suspension wastuned to stand the dilution with tap water
whichiscommoninthetextileindustry for the purpose of application ontextilefabric using padding
process. The suspens ons prepared had wash-durabl e antibacterial activity upto 100 washeswhen
coated on thefabric even at low concentrations of 1 wt % nanosilver suspensionin thetreatment
bath. Trid run of large scale synthesisof 12 litresnano s lver suspension wasmadeinthereactor. The
samplesproduced at ARCI and tested by Resil demonstrated reproducibleresults. .After satisfactory
resultsof labtestsof thetrial batches, Resi| prepared 600 litresnano silver suspensionin 50 number
of 12 litre batches and exported to their textile customers.

il 1 |
' 1

Fig. 10.13. Nanosilver suspensions pilot scale manufacturing facility at ARCI
2. Nanoslver-incorporated Ceramic CandleFiltersfor Drinking Water Disinfection

Technology for nanosilver-incorporated ceramic candlefiltersfor drinking water disinfection has
been developed, field tested and transferred to Indian company in Hyderabad. Another three
companies are approaching for technology transfer for northern states. ARCI hasaso madelife
cycleandysisfor thisproduct intermsof silver leachinginto thefiltered water asafunction of usage
timeandlong term antibacterid activity. Theresultsarewd | withinthelimitsof WHO limitsfor slver
indrinking water standardsand USEPA limitsfor colloidal silver intakeby humans. Theproductis
proven to be safe based onthisanalysis.

L evel of penetration of National Technology Space

*  SinceARCI technologiesaretargeted at niche markets, technol ogy reci pient companies have been
abletomakesgnificant impact innationd technology spaceby commercidizing technol ogiesdevel oped
by ARCI.

Observation of rar efactiveion acoustic wavein multi component dusty plasma

It hasfound that, inthe present dusty plasmacondition, applied rarefactive (negative) voltage pulse
can not break into rarefactive solitonsuntil asufficient concentration of negativeionsareintroduced into
thedust plasma. Thevelocity of rarefactive solitary wavein multi-component plasmawith negativeionis
greater thanthat in presence of negatively charged dust. Thevel ocity and width of the solitary wavesare
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measured asafunction of wave amplitude from thetemporal evolution of wave using the Langmuir probe
and compared with numerical resultsof the K-dV-Burgersequation. Presence of dust introducesdamping
of ion acoustic wave and thereby modifiesthe balance between dispersion and nonlinearity. The Mach
velocity and width of the solitary wave area so modified. However, thewaves still maintain solitary wave
characteridtics.

Observation of near electron free plasma containing only negative ions and positiveions and
study of sheath propertiesin avery low temperatureplasma:

Production of very low temperature (~ 0.1 €V) and low density plasmaand study of dust charging
processin such plasmawith the effect of external magneticfield have beeninvestigated. Nearly electron
freeplasmacontaining only negativeionsand positiveionshasbeen produced and study of shegth properties
insuch plasmaunder well-controlled laboratory condition hasbeen performed.

Dust chargingin alow temperatureand low density plasma produced using amagneticfilter:

The charging mechanism of micron sized dust particlesin very low temperature plasmain presence of
magnetic field hasbeen investigated. It has been observed that the average dust chargeincreaseswith the
increase of magnetic field strength (10 - 100 Gauss). Such typeof low temperatureand low density plasma
can be useful in study of lower ionospheric plasmaand other basic plasmaprocesses.

RF plasmapolymerization processfor surface modification of bell metal:

Research work hasbeen carried out for devel opment of RF plasma polymerization techniquefor
surfacemodification of bell meta whichiscommonly usedin preparing idols, utensiisand other decorative
items. Thework resultsin successful deposition of highly adherent, hard and scratch resi stant polymer films
(polystyrene and hexamethyldisiloxane) on bell metal substrates. Moreover these optically transparent
polymer filmsexhibit stable chemica and therma behaviors, thereby indicating that RF plasmapolymeriza
tion can be aconvenient and effective techniquefor surface protection of bell metal.

Fig. 10.14. Virgin and polymer (polystyrene) coated items made
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Synthesisof Or ganic-1nor ganic Nanocompositethin filmsby plasmabased technique:

Theapplicability of PACV D processfor synthessof nanocompositefilmsof meta oxide/ conducting
polymer hasbeen investigated. Filmshave been depositedinaplasmaCV D system and plasmaparameters
have been optimized for achieving theright condition for formation of nanocomposites. TiO,/Polyaniline
nanocompositefilmsof thickness 300 nm to 500 nm have been deposited under optimized condition with
TiO, particlesize of 3nmto 5 nmas confirmed from TEM and XRD analyses. The composition of the
deposited filmshasbeen studied usng FT-IR. Theoptica propertiesof thedeposited filmsare characterized
with UV-Vis spectroscopy and Ellipsometry measurements. Electrical resitivity measured by four probe
technique showsthat nanocrystalline TiO, / Polyanilinefilm hasaresistivity of ~10? ohm-cm, whichis7
and 10 orderslower than plasma prepared Polyanilineand TiO, respectively. Thisshowsstrong potential
of application of TiO, / Polyaniline nanocompositefilmfor different typesof devicefabrication e.g Solar
Cdll and Sensor.

: _ 3 'I- :- ’i#‘ ‘3‘

¥ h H -y .

Fig. 10.15. TEM image of Polyan|l|ne/T|O nanocompostethm film deposited by plasma polymerization and
magnetron sputtering combined process.

Synthesisof PCHMAS, PCHAS, PCHPES:

Synthesisof Poly-sulfoneof Cholesteryl methacrylate (PCHMAS), Cholesteryl acrylate (PCHAS),
Cholesteryl 4-pentenoate (PCHPES) and its Co-poly-sulfonewith n-hexene PCHMASH, PCHASH,
PCHPESH have been completed and aproto type device asthermistor has been devel oped.

Monolayer self assembly of Patterned Organosilane study, Devel opment of AFM based tip induced
method for fabrication of templatesfor making polymer nanowire on salf assembled monolayer.

Fig. 10.16. TEM image of PANI nanowire
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M athamatical Sciences Division

Different classes of sequencessingleaswell asdouble of crisp and fuzzy setshave beenintroduced
andther different metric and a gebrai c propertieshave been investigated in detail . Also rel ationship between
theintroduced classes of sequenceshave been established. It includestheideal convergence of sequences.

Queueingtheory isasignificant areaof current researchinthe branch of Applied Stochastic Process.
Inthiscontext, someimportant investigations have been made on different branches of queueing theory
such as Retrial models, Vacation models and Control of queues. Concepts of Bernoulli admission
mechanismunder two different retrial policiesviz. classical retrial policy and linear retrial policy are
introduced for unreliableretrial model with two phasesof service. Such typesof modelshave potential
applicationsin modern telecommunication systemsand digital communication systems. More over we
have designed optima management for the M / G /1 typeof queuing system with two phasesof servicefor

unreliableserver under N — policy.

Images pertaining to different modalities of breast and cervix cancer are being collected. The history
regarding each patient isa so being collected. Theimagesare pathological, cytologica and radiological
images. At first features regarding some pathol ogical images have been discussed with the doctorsand
identified. Based on thissome preliminary image processing (edge detection and shape anadysis) hasbeen
done and shown to the doctors. The process of pattern recognition (which includefuzzification) isin
progress.

Asof now we have collected 450 units of data. And the blood sampl es, which had beenrefrigerated
at 4° C sothat it remainsintact, are now being processed inthe AAS. Also the database has been created
in SPSS and dataentry of the collected dataisbeing done.

Resour ce M anagement and Environment Division:

A. Thefivelotic systemshave been surveyed and thefishesidentified. A total of 112 fish specieshave
been recorded from all the landing sites. Some rare fishes have been recorded during the study
period including new range extension of anumber of species.

Tengawatershed was surveyed and identification of fish faunahas been completed. Plantationin
polluted oil field hasbeen completed. Thisisthefirst ever field trial of Phytoremediation techniquein
theoil fieldsof Upper Assam.Thetechnology wasdeveloped at IASST

Three Grass speciesviz., Cyperusbrevifolia, Cyperusrotundus and AXonopus compressus were
planted for phytoremediation ability for the cleanup of hydrocarbon-contaminated soil infield conditions.
Theplant showed effectiveresultsin reducing TPH. GC, TLC-FI D reved ed the Sgnificant degradation
of saturates, aromatics and asphaltins by these plants. Significant changes observed in the total
petroleum hydrocarbon (TPH) content, soil nutrient status and the number of aerobic bacteria. In
vitro bioremediation showed promising resultsin TPH degradation by native aerobic bacteria.

B. Remediation studiesusing petroleum hydrocarbon contaminated soil (artificialy contaminated with
crudeoil of Assam) were conducted under different pH valuesand different NPK environments.
Fromthedetailed remediation (degradation measured with net lossof TPH) studiesduring six months
of experimentation therewas significant degradation of petroleum hydrocarbonsat pH 4.5and 7.5.
In genera soil responded most positively to pH increasefrom original pH to pH 7.5. Itisobserved
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that the degradation continued to improve with increase in concentration of NPK fertilizer. Soil
responded most positively to 90% NPK fertilizer.

Life Science Division

Weare concentrating onthetraditional/ folk medicineused againg theliver aillments, Diabetesmdlitus,
hyperglycemia, inflammatory problemsand Skin ailmentsusing in-vitro and in vivo models. Presently an
herbal formulation has been developed and its pre-clinical toxicity has been assessed against various
animal model sduring thisperiod. Antioxidant activitiesof cer indigenousfruitsof theN. E. region studied
and found very encouraging results. Thefour color morphsand wild counter part of mugasilkworm
(Antheraea assamensis) have been documented among the semi domesticated color morph and wild
counterpart.

Publications-Total Noinreferred journals. 33
Awar ds/r ecognition:

1. Best Poster Awarded to Ms. S. K. Sharma at the International Conference on the Frontiers of
PlasmaPhysicsand Technol ogy, Kathmandu 6-10April, 2009.

2. Dr. Devasish Choudhury wasawarded * Indo-US Science and Technology Forum (IUSSTF) Research
Grant” to undertake advanced research in University of Illinoisat Urbana-Champaign, October
2009-April 2010.

3. Prof. Joyanti Chutiawasawarded the honour of “Women Physicist” by the Mother TeresaWomens
University, Kodaikanal, on 28" February, 2010.

4.  Mr. Nirab ChandraAdhikary hasbeen awarded the Postdoctoral fellowship by YokohamaUniversity,
Japanin 2010.

Talks/ Lecturesdedlivered:

i.  Prof. Joyanti Chutiadelivered a Plenary Talk PLASMA-2009 held at the National Institute of
Technology (NIT), Hamirpur.

ii.  Dr.H.Bailung delivered lectures on plasmadiagnosticsin Three day school on foundations of
plasmaphyscsand technology for young researchersof North-East Indiaheld at Dibrugarh University
during October 30- November 1, 2009.

iii. Dr.A.R.Pda deliveredanInvited Talk PLASMA-2009 held a the National Ingtitute of Technology
(NIT), Hamirpur during 08-11 December, 2009.

iv. ~Dr.A.R.Pal deliveredaTak in Regional Conference onthe Recent Trendsin Chemistry held at
Dharmanagar College, Dharmanagar, Tripuraduring 12-13, September 2009.

V. Nedotpal Sen Sarmaddivered atalk on* Synthesisof liquid crystalline polymer and co-polymer of
cholesteryl acrylatewith 1-hexene, their characterization”, in the 55 Annual Technical Session of
Assam Science Society held at Gauhati University, Guwahati on 15" February 2009.

vi. Samiul Hoquedelivered ata k on“ Synthesisand Characterization of poly-cholesteryl 4-pentenoate
Liquid Crystalline Polymer and Determination of its Conducting Behaviour”, in the National
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Seminar on Emerging Trendsin Polymer Science and Technology (Poly-2009), held at Saurastra
University, Rakot during October 8-10, 2009.

vii. Samiul Hoque delivered atalk on “ Synthesis and Characterization of Polymer Liquid Crystal:
Cholesteryl acrylate co-polymer” in the National Seminar on Emerging Trends in Polymer
Science and Technology (Poly-2009), held at SaurastraUniversity, Rajkot during October 8-10,
20009.

viii. Dr. Joyanti Chutiadelivered atalk on“ Experimental observation of Sheath Phenomenain dusty
plasmas’ at theannual PSSI Conference, Hamirpur, HP during December’ 20009.

ix.  Dr.G Choudhury delivered aninvited talk in the Inter national Symposiumon Probability Theory
and Sochastic Processes held in honour of Professor S R. S Varadhan FRS held at Department
of Mathematics, CochinUniversity of Science & Technology, Cochin, Indiaduring February 6-9,
2009.

X.  Dr. Sabitry Choudhury Bordoloi ddlivered atalk entitled‘ Conservation of amphibianinrelationto
habitat characteristics’ on 16.11.2009 in Department of Science and Technology, Science and
Engineering Research Council sponsored 3 school in herpetology (2-17 november,2009) held at
DonboscoAuditorium, Guwahéti.

Xi.  On 22" January, 2010 Sabitry Choudhury Bordoloi delivered Key note addressinthe U.G.C.
sponsored National seminar on* Degradation of wetland ecosystem : itsimpact onthequality of life
of the dependant community and on socioeconomic life of fisherman; An environmental impact
assessment study inAssam.” organized by Kamrup College, Chamata on 22" And 23 January’ 2010.

xii.  Dr. Sabitry Choudhury Bordoloi delivered atalk onwaste management in the seminar entitled “Weaste
Management Mechanism- TheRoleof Corporate Sectors’ on 8" January, 2010 at 2:30 pm. Organized
by Assam Ingtitute of Management ,Guwahati, Assam.

xiii. Dr. Dipai Devi hasattended theAnnual Day of theMahendraMohan BaikaVidyaayaand ddlivered
aspeech aschief guest on 10/10/09.

xiv. Dr. Dipai Devi hasatended theworkshop at Indian Ingtitute of Entrepreneur Devel opment organized
by CSB asresource person and delivered alecture on devel opment of seed technology of muga
s lkworm on 20/05/09.

xv. Dr.Dipdi Devi Lectureddivered at | ASST on devel opment of Seericulturein Assamontheoccasion
of visitor visited the seri biotech lab from SHRISTI , NGO of Dibrugarh on 25" February, 2010

Ongoing Projects-Titleand funding agency:
i.  “Investigation of collective processesinlaboratory dusty plasma’ funded by ISRO, Gol.
ii. “Bascexperimentsinmulticomponent plasmawith negativeions’ funded by DST, Gol.

iii. “Development of RF Plasmapolymerization processfor deposition of hard trangparent and corrosion
resistant coating on Bell metal and surface modification of mugasilk fibres’ funded by DAE, Gol.

iv. “Studiesonthedischargecharacteristicsof pulsed plasmasystem for synthesisof conducting polymer
films’ DST, Gol.

ANNUAL REPORT 2010-2011 311



v. “Development of Liquid Crystalline Polymer”’ funded by MIT, DIT, Gol.” Surface self-assembly
@ constructive nanolithography enroute to polyaniline based nano devices’, sponsored by
DST, Govt. of Indiaunder SERC FAST Track Scheme.

vi. “Study of the Coherent Structure of Dust-ion-acoustic Nebulonsinthe Interstellar Space Plasmaas
well ason the Surface of Moon and Rotating Stars’” Funded by |SRO-RESPONS.

vii.  “Studieson Some Pattern Recognition and Machine Model swith Applicationto Redl LifeProblems
Related to Cancer Data and Development of Algorithms based on Pearsonian Systems of
Curves’ ,Funded by DST(Gol).

viii. “Nutritional Status of the pregnant women in thelow socio economic areasin Kamrup District”
CSO, MOSPI, Gol.

ix. “Adudy onlchthyofaund Diversty infivelotic ecosystemsof kamrup didtrict, Assam and ecobiologica
study of two speciesof conservational importance” funded by NBFGR, Lucknow, U.P.

X.  “Study of Aquatic biodiversity in selected watersheds of Arunacha Pradesh, India’ funded by DST,
Gol.

xi. “Feldapplicationof phyto and bioremediation techniquefor reducing oil contamination  developed
at IASST, Guwahati in collaborationwith Oil Indialimited” sponsored by Oil IndiaLimited, Duligjan.

xii. Development of Broad Spectrum remedy from Natural sourcesfor Hedlth carewith specid references
to SkinailmentsDRDO, Ministry of Defence, Gol.

xiii. Plant-Diversity & Environment Educationthrough Studentsof Assam, DST, Gol. “ Evaluation of
antioxidant property of some selected fruitsof North East India- abiochemical approach”, DST,
Govt. of India

xiv. “Evaluation of antioxidant property of some selected fruitsof North East India- abiochemical
approach”, DST, Gol.

xv. Study of the effect of leaf extracts of Clerodendron colebrookianum Walp (Nefafu) on lipid
peroxidation, lipid profileand antioxidant statusin cholesterol fedrat”, ICMR Gol.

xvi. “Development of apackagefor seed production of mugasilkworm”, NABARD.

xvil. “Assessment of Impact of intakeof aratificia coloursthroughfoodstaffsavailableintheNorth Eastern
Regionincluding Skkim”, North Eastern Council, Govt. of India

xviii. “A systematic study on phisico chemicd propertiesof mugasilk (Antheraea assama) fiber produced
inIndia’, DST, Govt. of India.

xix. “Development of Grainage of mugasilkworm using indoor rearing technique”, ASTEC, Govt. of
Assam.

xX. “Rehabilitation of degraded soil of Upper Assam dueto excessive mining of Coal”, Ministry of
Environment and Forest, Govt. of India.

xxi. “Assessment of Impact of AnthropogenicActivitieson Soil/water and certain Medicind Plantsinand
around Bharalu River”, Ministry of Environment & Forest, Govt. of India.
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Total Number of Ph.D. awarded: 3
Total Number of Research Students: 31
Visit by Scientistsand talk delivered:

i.  Prof. T.K. Dey, I T, Kharagpur hasddivered atak on* Activitiesof Cryogenic Centre, |1 T, Kharagpur”
on November 24, 2009.

ii.  Prof. Sbgi Raha, Director, Boselngtitute, Kolkatahasddivered atak on* Searching for theMy<teries
of the Universe— Science of LHC at CERN” on February 22, 2010.

ii. Dr. PK.Shukla, Scientist, CDRI visited IASST and delivered aTalk on Antidermatophytic Drug.

iv. Prof. K.P. Gopinathan , Emeritus Prof. of 11Sc, Bangalore has visited the Institute during 2-4"
November 2009 and delivered alecturer on Perspective of Human cloning—Ethical issues.

v. Prof. RK.agarwala, Center for cell and molecular Biology, Hyderabad delivered atalk on* A brief
overview of different DNA marker techniques: toolsfor detecting genetic variation”.

vi.  Prof.Y. NakamurafromYokohamaUniversity, Japan visited theinstitutefor collaborative research
work on plasmaduring June,2009.

Wor kshop, Seminar etc or ganized:
i.  Trainingprogramfor M.Sc. sudentsof Gauhati University.
ii.  Hindi Divaswas celebrated on 14" September 20009.

jii. ~ Foundation day of theingtitutewas celebrated on 3“ November 2009 and Prof. J. Medhi theeminent
statistician and emeritus professor of GU. wasfdicitated on thisoccasion.

Any other activities:

i.  Dr.N.S. Sarmachaired the sessionl 1 for the oral presentationfromA-1toA-8intheNational
Seminar on Emerging Trendsin Polymer Science and Technology (Poly-2009), held at Saurastra
University, Rg kot during October.

ii. CharedthesessorH I intheU.GC. sponsored Nationa seminar on“ Degradation Of Wetlands: Its
Impact on Ecology, Biodiversity and Socio-Economic Condition of Fisherman Community” held at
Kamrup College, Chamata On 22™ And 23" January’ 2010.

ji. ~ Dr. J. Kotoky and K.K. Sarma participated & presented a paper in the 55" Annual Technical
session, Assam science society, held at Gauhati University on Feb 15, 2010.

iv. ~T.Mudoi, RDevi and D C Dekahas presented apaper entitled “ Estimation of metal contentsina
few nativefruitsof N E India’. inthe 55" Annual Technical session, Assam sciencesociety, held at
Gauhati University on Feb 15, 2010.

THE OBJECTIVESOF THE CENTREARE:

¢  Tocarry out front-lineresearch in sel ected areas of scienceand engineering;
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¢  Topromotecollaborativeresearchwith scientistsat the I ndian I ndtitute of Scienceand other indtitutions
inthecountry;

¢  Topromoteanationa andinternational forum for in-depth discussionsonimportant scientifictopics
inareasof vital interest to scientists of the Centreand inthe country at large;

¢  Toorganize periodic winter and summer schoolsin certain areas, where young talented scholars
would be associ ated;

¢ Toprovideopportunitiesfor talented young studentsto carry out research projects,

¢ Toprovidefacilitiesto visiting scholars and faculty from al over Indiaand abroad to work for
extended periodswith thefaculty of the Centre;

¢  Topublishmonographsand reportsonfrontier and futuristic areas of scienceaswell asmonographs
of educationa value.

MAJOR PROGRAMMESFOR THE ELEVENTH FIVEYEAR PLAN:

Chemistry and Physicsof Materials Unit will expand its research activities to the following
areas. Multifunctionad materid ssuch asbeferroirs, Atomiclayer by layer synthesisof materids, Synthess,
characterization and gpplication of nanomaterias, Plasticselectronics, Bio-ingpired materids, Inorganic-
organic hybrid materials, Computer simulation and modelling of systemsand phenomenaof academic
interest aswell aspractica utility whichwill helpto promoteaninternational centrefor material science for
hosting important workshops, visitors programmesand collaborative efforts. The dedicated nano laboratory
will befully functiona for investigating new nanomaterialsaswell asnano technologica problems.

Engineering M echanics Unit plans to expand its activities into modern bio/geo/nano areas.
Depending on the space, equipments/facilitiesand faculty strength, thefollowing are projected : turbulent
shear flow dynamics, monsoon predictionsthrough a theory of unsteady convective boundary layersfor
thetropics, formulation of new wavel et techniquesto investigatemonsoonrainfal characterigtics, computation
of ungteady flowsin compressorsand turbines, unsteady aerodynamicsof insect flight and itsadoptioninto
thedesign of micro air vehicles, rheology and dynamicsof granular materialsand suspensions, role of
micro-sca einertiain digpersemultiphaseflows, flow of, and particlemotionin, non-Newtonian and complex
fluids, and small scaeflows, free surfaceflowsand density Stratified flows.

Evolutionary and Organismal Biology Unit will continue to pursue their unique long term
investigation ontheevol utionary geneticsof circadian rhythms, thegenerdlity of life-history tradeoffs, and
metapopul ation dynamics. Coreareasof research like chronobiol ogy, evol utionary geneticsand population
ecology will continueto dominate. Allied areaslike neurobiol ogy, devel opmentd biol ogy, community ecology
will be expanded with facultiesadded in these areas. M g or equipmentsrequired for the above mentioned
expansonare: Highthroughput DNA  sequencing set up, confoca microscopefor immunocytochemistry,
SABLE respirometry system for metabolic rate measurements, fine balancestoweigh singlefliesor
larvae, ovariesetc., and high end computing facilitiesfor simulation studies of molecular loopsand
population dynamics.

GeodynamicsUnit will haveanew dimensionintheform of Earth Science Centreto be established
asper therecommendation of the Scientific Advisory Committeeto the PrimeMinister.
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Molecular Biology and Genetics Unit, while consolidating the present strength of research work,
will develop newer programmesin areasof bio-medical relevance. Emerging proteomicstechnology will
beeffectively utilized to understand thesignal transduction system of malarid parasite; alot more samples
of HIV strainsfrom acrossthe country will be monitored for the changing subtypedistribution acrossindia
whichwill help optimization in vaccine devel opment by engineering T-hel per epitope; new areaslike
nanobiology to understand chromatin dynamicsat asinglemolecular level will beinitiated; basic structura
organization of chromatininhuman brain aswell aschromatin structure of meiotic recombination hotspots
will bestudiedingreat detall; human cardiovascular and hematopoietic devel opment will be studied with
theaim of identifying potential therapeutic moleculesand targets; in the areaof geneticsof epilepsy and
hearing, state-of-the-art genomics, cell biology and statistical methodol ogy will be used toidentify novel
genesand geneinteraction. ‘Mouse genetics and‘ centromerebiology’ will beinvestigated in detail to
addressmany biomedical problems.

Theor etical SciencesUnit will haveresearch programmesinthefollowing fields: Computational
materialsdesign, multiscaemodel ling of condensed-matter systems, computational nanoscience, glassy
systemsin condensed-matter systems, quantum phasetransitions, biomolecular simulations and other
biologically motivated problemsin condensed-matter and statistical physics. Theunit expectstoincrease
its Faculty strength to 12, itsstudents strength to 50 and visitors strength to 6 per year.

Chemical Biology Unit would liketo start afew new initiativese.g. design of biosensors, functiona
supramolecular systems, drug design etc. It also planto establishitsinfrastructure at INCA SR with some

youngfaculty.

Condensed M atter Theory Unit will pursue research in the following areas: theory for doped
manganites, Arraysof quantum dots, multiferroics, growth kinetics of nanoparticles, Luttinger liquidsand
quantumwiresand highly frustrated quantum spin systems. In soft condensed matter and non-equilibrium
satigtica physics, somenewer areaswill beinvestigated.

MODERNIZATION OF FACILITIESINCLUDING OFFICEAUTOMATION:

In order to achieve the academic and research goals in the 11* Plan, the Centre would like to
develop variousinfrastructurad facilities. Thegrowing demand fromtheresearchersand the tudentshasto
be addressed to and the necessary support system needsto be built. Inview of thisthefollowing new
facilitieswill beadded during the 11" Plan:

1. Alaboratory for chemical biology research

Extension of theanimal facility for themousegenetics

Faculty and staff housing

Augmentation of the captive power supply

Extension of thelabfacilitiesfor Molecular Biology and GeneticsUnit

o 0o &M W N

Upgrading theexisting facilitiesof the networking and communications.

SIGNIFICANT SCIENTIFIC & TECHNICALACHIEVEMENTSDURING 2009-10:
Chemistry and Physicsof M aterialsUnit (CPM U): With regard to new nanomaterials, single, bi

and few layer graphene samples have been produced mainly based on chemical approaches. Severa new
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results have been obtained for graphene functionalisation. Graphene based nanocomposites have been
madeand their e ectrical and mechanica propertieshave been examined. GrapheneAnaoguesof BN and
BCN have been synthesed and their properties have been examined. Air sensitive copper nanoparticles
have been stabilized using awater soluble aminoclay matrix. Several new methods have been devel oped
for patterning nanomateria son given substrates. Devel opment of polymer field effect transistors (FET).
Bilayer structures consisting of donor and acceptor type moleculeswere used for fabricating (FETS),
Devel opment of Polymer Photovoltaics- Bulk polymer heterostructureswere used to fabricate solar cells.
After thediscovery of surfaceferromagnetismin otherwise nonmagneticinorganic nanoparticles, theresearch
group isexploring the origin of such ferromagnetism by using variousexperiments. During the past one
year, thereismuch progressin exploring the different functional aspectsof metal-organic frameworks
(MOFs), viz. gas storage, sel ective guest accommodation, anion exchange, magnetism etc. During the
year, theresearch group isasointerested in assembling the samelinker with ametd ionin different way by
changing thereaction parameters. The effort resulted in the construction of four Cu-1,4-ndc (1,4-ndc =
1,4-napthalene dicarboxylate) frameworks by varying solvent and temperature. The group’seffort to
synthesize magnetic frameworksresulted in the construction of aS=%2kagomé compound which hasbeen
found to show very interesting temperature dependent magnetic property.

Light Scattering Laboratory hasbeen involved in performing variousexperimentsusing the Brillouin
Spectroscopy, Raman Spectroscopy and High Pressure Research. Further, Brillouin Spectroscopy
measurements have been carried out on pyrochlores. Light Scattering group hasbeen strongly involvedin
thestudy of biologica system with surface enhances Raman Spectroscopy (SERS). During thisperiod two
patents associ ated with antibacteria activitiesof nanoparticle cellulose compositesand SERSbased DNA/
RNA detection without PCR amplification reached National Phase stages. An experimental soft matter
research facility isestablished. A confocal microscope and rheometer wereinstalled in thefirst week of
January 2010.

As part of molecular dynamics simulation, the complex dynamics of aroom temperatureionic
liquid, 1-nbutyl-3-methylimidazolium hexafl uorophosphate ([ bmim] [ PF6]) hasbeen studied using equilibrium
classica molecular dynamicssimulationsinthetemperaturerange of 250K -450K . A correl ation between
dynamic heterogeneity and intermol ecul ar structure has been established. 111-nitridegrowth by Molecular
beam Epitaxy: A sophisticated Molecular Beam Epitaxy system dedicated for thegrowth of I11-nitridethin
filmsisingtalled and optimized.

Metad Nanostructureand Surface Phaseson S surfaces: Theresearch group studied theformation of
surface phasesand sl assembled nanostructuresusing Silicon surface orientation and surfacereconstruction
patterns astemplatesfor nanostructure growth.

Substrate search for epitaxial GaN growth: Silicon and gallium arsenide substrates have been
successfully modified by ion beamsinto SiIC, Silicon nitrideand Gallium nitride at room temperature, inan
effort to search for substratescompatiblefor epitaxia Gallium Nitridegrowth. High Pressure Synchrotron
Beam Linein Photon Factory, Japan: Under the DST-Japan joint initiativean Indian Beam Lineisbeing
setup for doing synchrotron experimentsat Photon Factory. Inlinewiththis, thereisaninterest to develop
anHigh PressureBeam linefor theIndian scientist. Thisisbeing doneby Light Scattering L aboratory and
would befunctional intheearly part of the next academic year.

New Chemistry Unit (NCU): Currently the Unit isinvolvedinthree different research projects
which areinterdependent and complementary. Synthesized chird unnatural amino acidswithmeta binding
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properties (metal binding ligands). The underlying themeof the group’ sresearchistheinterface between
synthetic effortson small moleculesor polymersand macroscopic propertiesat thematerid slevel, leading
to amacro-organic/supramol ecular approach to functiona materials.

TheUnitisinvolvedin setting up aresearch program that will provideaplatformto integrate organic
chemistry and material sciencewith biology to combat infectious diseasesin amulti-pronged approach
namely diagnosis, prevention and treatment. Researchers have contributed extensively to themicroscopic
understanding of optical, magnetic, opto-electronicsand transport phenomenaof materialsranging from
atoms, molecul esto extended systemsincluding biomaterias. A large number of new modelsaredevel oped
by identifying and optimizing parametersresponsiblefor linear and non-linear optica polarizationsand
electron and holemobilitiesin alarge classof organic molecular crystalsand supramolecular systems.

Inter national Centrefor Material Sciences(ICM S): Being afirst centre of thiskind everything
isbeing doneto make surethat the centre not only fulfilsitsobjectivesbut a so createsnew traditionsin
carrying out research, extension activitiesand internationa collaborations. The centre hasongoing research
programmeson Solid-State Lighting, Surface Physics, Polymers, High-Resol ution Electron Microscopy,
Soft Condensed Matter and Chemistry for Materias. ICM Shas established major scientific user facilities
to servebothin-houseresearchersand researchersfrom other universities. Thisfacility houses specialized
instrumentation maintained and run by experts. The centre has many collaborative agreements and
programmeswith variousuniversities, like Cambridge University, Northwestern University, Mesat+ at the
University of Twente, Nationd Ingtitute of Materia s Sciencein Tsukuba, Japan and with the Nano Indtitute
inUniversity of Waterloo, Canada. Severa young scientistsfrom other countriesaswell asfrom Indiahave
carried out short term research activitiesin the centre.

TheCentrefor Computational Materials Science(CCM S) : Molecular dynamicssimulations
of aseriesof bis(trifluoromethylsulfonyl)amide anion based room temperatureionic liquids have been
carried out in order to identify the effects of the molecular symmetry of the cation on the structureand
dynamicsof theliquid. Simulationsof ionicliquidswith imidazolium cation contai ning varying lengths of
akyl groupswereperformed. Research on modeling gel formation, protein aggregeation, liquid-liquidtrangtion
and nuclegtion in silicon, and length scalesin glassforming liquids, analysisof glassformersin different
gpatid dimensonshavebeen carried out usng molecular dynamicssmulations, andlatticemodd cdculations.
Extensvely contributed to, the micrascopic understanding of optical, magnetic, optoe ectronicsand trangport
phenomenaof materias: ranging from atoms, moleculesto extended systemsincluding biomaterias. In-
depth analysisof therole of quantum fluctuationsin controlling the geometrical frustrationsin various
Kagomélatticeshasshed new ing ghtsto themagnetic behavior in thisemerging classof materids. Studies
havebeen carried out on bio-molecular materidslike DNA, their gpplicationsin magnetic switching devices
and photon up and down-conversion within protein geometry. A model for ferroelectric SITiO2-BaTiO3
superlatticeswasdevel oped. A review waswritten on Computational Simulationsof Nano-structures. The
origin of magnetocapacitancein BaTiO3 at nano-scal e hasbeen explained. Under theVisitors Programme,
5 students and 1 CCM S associate member have visited for period of about a week to 8 months for
research/ collaborativework with CCM S members.

Education Technology Unit (ETU): TheUnitisactively involvedinthe concept, production and
development of multimediaCD-ROMsand books especially for school studentsand teachersinvarious
disciplinesof science. The Unit hasbeeninvolved in devel oping and producing CD-ROMsand booksin
vernacular Indianlanguages. The CN R Rao Hall of Science and Education Technology Unit started the
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Teachers/students programs/ workshops. ETU had taken up the Hindi trand ation and production of the
L ear ning Science series (four parts) both as CD-ROM s and books. The unit collaborated with World
Scientific Publishing Co. Pte. Ltd. to bring out the Internationa Edition of theBook titled * Under standing
Chemigry’ (Inter national Edition) by Prof. C.N.R. Rao. Thebook isbeing marketed by World Scientific.
Thebook titled “NanoworId : An introduction to nanoscience and technology” authored by Prof.
C.N.R. Rao was completed, designed, formatted and made print-ready by ETU. Inthe areaof science
popularization, * A Celebration of Chemistry’, ‘Nanoworld', ‘ Learning Science’ and‘ VignyanaKaiyona
(asciencepopularization programin Kannadafor the benefit of Kannadamedium school children) programs
were conducted. The unit has made presentations at variousinternational forausing excerptsfromthe
multimediaCD-ROMsNanowor Id, L ear ning Scienceand Under standing Chemistry and Vignyana
Kaliyona ( Samputal,2,3& 4).

Engineering M echanicsUnit (EM U): Rotor-driven aircraft have becomeof gresat interest in recent
yearsbecause of their much lower fuel consumption and lower carbon foot print, which hasbecomea
major concern because of the need to counter climate change through reduction of green-house gas
emissions. On a project related to the design of wingsfor aircrafts driven by turbo-prop engines and
propellers, novel wing plan-forms have been devel oped, exploiting the dlip stream of the propeller for
reducing theinduced drag. A study us ng optimization techniqueshasgiveninteresting and promising results.

Under Complex Fluidsand Interfacial Flows, the volume-of-fluid method was studied in detail,
and anew computer codefor computing interfacial flowsisnearing completion. Droplet shapeswere
studied and anew classof dtatic stable shapesfor pendant dropswasfound. In theareaof Computational
Fluid Dynamics, aDNS study of the starting plumeasamodel for cumuluscloudshasbeeninitiated. The
resultsfrom 2D simul ations have been published and 3D simulations are being carried out on apowerful
computing system. A new program has beeninitiated on the devel opment of meshless solver, sponsored by
the Boeing Company. Another program on L attice-Boltzmann method hasbeen initiated by anew faculty
(Dr. Ansumali). Intheareaof Experimental Fluid Dynamics, thefocuswason laboratory ssmulation of
magmaconvection, (b) Parametric study of flapping flight toidentify optima wing kinematicsand therole of
wing-flexibility onlift production, (c) Study of Lifted Temperature Minimum (LTM) and (d) study on
designing green buildingswith natural ventilation (in collaborationwith Prof. JH Arakeri, ME, 11 Sc). Two
new programshave beeninitiated during thelast year: (a) therole of aerosolson theradiation heat transfer
innocturna surfacelayer (LTM), and (b) theinteraction of thewake of self propelled underwater bodies
with gtratified medium and to characteri ze its surface signatures (supported by NPOL and DRDO). Under
Geophysical Fluid Dynamics, studies on the Lifted Temperature Minimum (LTM) in the nocturnal
atmospheric surfacelayer haveresulted in aplausible explanation of the phenomenon based on vertical
variation of aerosol concentration. Intheareaof Granular Matter, aL andau-type order-parameter theory
has been devel oped for the shear-banding phenomenon and discovered the Takens-Bogdanov and a
variety of other degenerate bifurcation scenarioin asheared granular fluid. Thisorder-parameter theory is
currently being extended to spatialy modul ate non-periodic patterns, leading to Ginzburg-L andau amplitude
equations. Our linear sability theory hassuccesstully predicted theonset of convectioninagranular Rayleigh-
Benard experimentd set-up. From particles mulationsof granular Poiseuilleflow, it hasbeenfoundthat the
dipveocity anditsgradient depend crucialy onthe mean density, wall roughnessandinelastic diss pation.
An ongoing analytical investigation has hel ped characterize the modal response of avortex column to
external disturbances, and in particular, hasled to the discovery of inviscid resonances. The complete set
of eigenmodes, both regular and singular, characterizing vortex column oscillations, hasbeen found.
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Evolutionary & Organismal Biology Unit (EOBU): Thefaculty of theUnit continued their ongoing
researchinthebroad areas of chronobiology, neurobiol ogy, animal behaviour and phylogeography, life-
history evolution and population dynamics. Faculty of the Unit wereactivein delivering invited talksat
major international and national meetingsand premier ingtitutions of the country, and aso participatedin
outreach activitiesaimed at sudents. Mg or research activitiesin theUnit during 2009-2010incl ude continuing
gudieson (a) themolecul ar genetic and devel opmenta underpinningsof rapid development infruitflies, (b)
male-femal e coevol ution and gender conflict at genomicleve infruitflies, (c) sudiesontheformal, molecular
genetic and adaptive propertiesof circadian clocksinfruitfliesand ants, (d) comparing theneurond circuits
controlling circadian rhythmsin different species of fruitfliesthrough neuroanatomical and behavioura
approaches, (e) roleof temperature sengtiveion-channd sin entrainment of circadian rhythmsto temperature
cycles, (f) Huntingtin protein expressonin clock neuronsinfruitfliesasamodd to study neurodegeneration
and themechanismsof entrainment, and (g) geneticidentification for relatedness studiesand behavioura
observationson e ephantsin Nagarhole National Park in an attempt to understand the structure of socia
organization inthese el ephants. During 2009-2010, the Unit d soinitiated new graduate courses, including
four new laboratory coursesand two new courses on neurogeneticsand animal behaviour, respectively.
TheMSPhD programmein Evolutionary and Organismal Biology for POBE Diplomaholderswasa so
initiated inAugust 2010.

Molecular Biology and GeneticsUnit (MBGU): Researchin MBGU laboratories spansdiverse
areasof biology with mgjor emphasison biomedica research and application. The current areasof research
compriseinfectiousdiseases, human genetic diseases, chromatin organization and transcription regulaion,
sem cdlsand cardiovascular devel opment and molecular mechanism of chromaosomesegregation. Chrometin
Biology L aboratory hascarried out col ocdlization studiesusing GC sdective DNA binding dyeschromomycin
A3and 7-amino actinomycin D and AT selectivedye DAPI indicatethat TP2 ispreferentialy localized to
GC rich sequences. Interestingly, as spermatids mature, TP2 and GC rich DNA movestowards nuclear
periphery and inthelater stages of spermatid maturation TP2 ispredominantly localized at the nuclear
periphery. Another interesting observationisthemutualy exclusvelocaization of GCandAT richDNAIN
thee ongating and € ongated spermatids. Researchin Molecular Parasitology L aboratory isfocused towards
understanding metabolisminthe ma ariaparasite Plasmodiumfal ciparum. Towardsthisend theenzymes
involved in purine nucleotide metabolismin the parasite are being studied. Theresearchersin Vascular
Biology Laboratory derived recently two new sibling human embryonic semcedll (hES) linesfrom discarded
embryos have been derived and differentiated to cardiovascul ar derivativesthat can be cultured to purity.
These are called BINhem19 and BIJNhem20 and have been deposited in the UK Stem Cell Bank.
Researchersat Molecular Parasitology L aboratory aretrying tofind out whether DBL domainswith specific
residuesareresponsiblein cases of severemalariain Indian patientsfrom various geographical regions.
Furthermore, the expression pattern of thisand other virulent proteins are being studied. In the HIV
Laboratory alargenumber of Indian clinical sampleshavebeen screened and identified animmunodominant
B-cdll epitopeinthecysteine-rich domain of Tat only intheHIV infected people. Thisfinding hasadirect
relevancefor HIV vaccine design. Human Mol ecular Genetics L aboratory hasdiscovered anove epilepsy
locusat chromosome 3g13.3-g21, wasfollowed by adetailed analysisof genesat 3q13.3-21, leading to
identification of severa patient-specific mutationsin the extracel lular cal cium sensing receptor (CaSR)
gene (Anna sof Neurology 2008). Transcription and Diseaselaboratory isfocusing on understanding the
role of epigenetic modifications, histone chaperones and non-histone chromatin proteinsin chromatin
dynamicsand transcription regulation. Theresearchersin Molecular Mycology L aboratory have been
studying structure-function analysis of centromeresin several pathogenic yeastsincluding Candida
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dubliniensis, Candida tropicalisand Cryptococcus nefor mans. These yeasts cause most of the deaths
by fungal infection inimmune-compromised patents. Weidentified centromeresof, C. dubliniensisand
compared centromere sequenceswith those of aclosely-related yeast C. albicans.

Theoretical SciencesUnit (T SU): Theresearch conducted inthe TSU continued to explore new
frontiersintheareaof theoretical phys csand chemistry techniquesapplied to various systems. Thegroup
of Subir Das carried out and is continuing research on critical dynamics, pattern formation, nucleation
phenomena, etc. KavitaJain and her group continued their effortsto understand the problem of evolution
of sex and recombination. They studied the evol utionary dynamics of amaladapted popul ation under
mutation, selection and recombination by devel oping anovel analytical method to cal cul ate thefixation
timetothefittest locus. Research in thegroup of Shobhana Naras mhan wasfocused on applying density
functiond theory to study variousmaterials, including magnetic surfacedloys, defectsin graphene, methane
storagein graphene and activated carbons, nanomagnetism and catalysis. Oneimportant result wasthe
prediction of new surface alloyscomposed of bulk-immiscible meta's; one of these systems, viz., FeAu/
Ru(0001) has subsequently been shown by their experimental collaboratorsto indeed form an ordered
surfacealloy. Swapan Pati’ sgroup has contributed extensively to the microscopic understanding of optica,
magnetic, opto-e ectronicsand transport phenomenaof materia sranging from atoms, molecul esto extended
systemsincluding biomaterias. They devel oped alarge number of new modelsby identifying and optimizing
parametersrespons blefor linear and non-linear optical polarizationsand e ectron and holemobilitiesina
large classof organic molecular crystalsand supra-molecular systems. Srikanth Sastry’sgroup peformed
research on modeling gel formation, protein aggregation, liquid-liquid transition and nucleationinsilicon,
and length scalesin glassforming liquids. Further, analysisof glassformersin different spatia dimensions
wasbeen carried out usng molecular dynamicssmulations, and latticemode caculaions. NSVidhyadhirga
and hisgroup have studied the crossover from the Kondo | attice regimeto the mixed-vaent regimein
heavy fermion materialsin termsof dynamics, transport and thermodynamics. They find several novel
featuresin our theoretica studiesthat corroborate with experiment, and have hitherto been attributed to
other extraneousfactors such ascrystal field splitting. Amongst the research achievements of Umesh
Waghmare sgroup inthepast year, they determined the structural origin of the oxygen storage capacity of
Sn, Pd and Fe doped CeO2; andyzed hydrogen storagein 3D Lanthanide organic frameworks, determined
the thermodynamicsof H vacanciesin MgH2 from first principlesobtained el ectric field- temperature
phase diagramsof BaTiO3 and investigated polarization switching, devel oped amodel for ferroelectric
SITiO2-BaTi O3 superlattices, and explained the origin of magnetocapacitancein BaTi03 at thenanoscale;
hea sowroteareview articleon Computational Simulationsof Nano-structures.

Chemical Biology Unit (CBU) and Condensed Matters Theory Unit (CMTU), two virtual
units of the Centre, are located in Indian Institute of Science campus. In CBU total synthesis of
biologically active natural products, determination of structure of peptide toxinsand proteins, study of
biophysica propertiesof enzymes, study of lipidsand DNA binding agents, and exploring thechemistry of
bileacid analogshad constituted themajor activities. Inthe CMTU Electronic structure and properties,
especidly in Strongly Correlated Electronic systems: Inthebroad areaof quantum many-body theory and
hard condensed matter systems, the theory for doped manganitesexhibiting colossal magneto-resistance
was extended to include coulomb interactions and doping disorder weretaken up.

ACADEMIC

During theyear, 56 students (47 Studentsfor MS/ Ph D, 4 Studentsfor Integrated Ph D), 3 students
for Postgraduate Diploma, and 2 studentsfor External Registration Programme were admitted. Nine
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studentswere awarded Ph D, 3 studentsM S (Engg,) one student M S (by research) and one student was
awarded MS(Int. Ph D) degree.

Fellowship & Extension Programmes

Under the Summer Research Fellowships Programme, 107 fellowshi pswere awarded. For the INC-
TWASROCOSA — Summer Research Fellowships programme, five studentsfrom different countries
were selected and worked with faculty of various host ingtitutionsin the country. For the Project Oriented
Chemical Education (POCE) 27 undergraduate sudents attended the programme. The POBE programme
has successfully compl eted threeyearswith 30 sudentsfrom variousingtitutionsin the country undergoing
interactivetraining and for the year 2009-10. Seven candidates have been offered Visiting Fellowshipsfor
2009-10. Out of 8 candidatesjoined for DST Postdoctoral Fellowship in Nano Science and Technol ogy
programme, 7 were continuing their fellowship.

SIGNIFICANT SCIENTIFIC & TECHNICAL ACHIEVEMENTS EXPECTED DURING
2010-11:

Prof. C. N. R. Rao'sgroup have synthesised boron nitride (BN), which structurally resembles
graphene, aform of carbonthat isjust asingleatomthick. BN, considered agraphene analogue, BN will
have potential gpplicationsin nanotechnology.

They have demondtrated three chemical methods to synthesize M oS and WSana ogues of graphene.
Severd characterization techniqueswere used to fully examinethe materias. One of the synthetic methods
involved using water to exfoliate lithium-intercal ated bulk compounds, and the other two approaches
involved building the sheetsfrom the bottom up. All the methodsresulted in single- or few-layered samples,
confirmed by transmiss on e ectron microscopy and atomic force microscopy. A two- or three-layer-thick
sample of WS had an averagethicknessof 1.3 nm.

Thedensty functional theory was used to examine the bonding and phonon structurein layered MoS
by the group.They found that in atriple-layered compound, molybdenum atomsarein asix-coordinate
environment whereas the sulfur atoms are three-coordinate. Compared with the bulk compound, the
bandgap inthelayered systemislarger, and thelayer phononshave lower energy than thoseinthebulk.

Prof. C.N. R. Rao’ sgroup has a so been successful to have demonstrated that an addition of apinch
of graphene makes zinc oxide emit white light. Boron doped graphene has been shown to be the best
combination with zinc oxide nanoparticles. Effect of theaddition of very small amount of graphene (0.01-
0.05 wt %) has been shown to make photo response of zinc oxide nanoparticlesfaster.

Researchers have grown gold nanoparticlesin nanoscale pores of mesoporous carbon nitride
(MCN) functiond aminegroupson the porewalsthat provideaplatformfor thegeneration of nanoparticles.

I norganic ana oguesof carbon nanotubes and fullerenesmade from molybdenum and tungsten sulfide
have been known for someyears. The bulk formsof these sulfidesaresimilar to graphiteinthat they are
layered and have ahexagond structure. Although there have been somereportsof exfoliated, Single-sheet
formsof these compounds, they have not been unambiguoudy characterized or comprehensively studied.
Thesewould mimic graphene, thesingle- or few-layered two-dimensiona carbon material exciting much
interest at present.

In the Chemistry and Physics of Materials Unit, Prof. A Sundaresan, Prof CN R Rao and co-
researchers have found that nanoscal e metal oxides and nitrides show room-temperature magnetism
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because of surface effects. Theteam found that even nanoparticlesof high-temperature superconductors
can becomeferromagnets—asurprising result since superconductivity and ferromagnetism are usualy
incompatible.

Dr. Subi George'sgroup have demonstrated that two particular organic molecules- oneelectron-
rich, theother e ectron-deficient - can co-assemblein solution toform afluorescent hydrogd . Thishydrogd,
composed of anetwork of very long nanofibres, may have potentia applicationsinthefield of organicand
supramolecular e ectronics.

A team of researchersled by Prof. Tapas Kumar Kundu of the Molecular Biology and Genetics Unit
have found that curcumin, an active compound in turmeric, can be asource of amolecul e capabl e of
arrestingthegrowth of cancer cells. Thewater-solublederivativeof curcumin, codenamed CTK7A, interferes
with cellular processesin acancer tissue such that the ti ssue undergoes a programmed death. The same
team hasa s0 synthesized aninhibitor of p300/CBPfrom garcinol, aprincipa component of locally available
Kokum (Garciniaindica) fruit. Thisinhibitor isnontoxic to human cellsand repressesthereplication of HIV
ininfected cells.

THE PLANNED RESEARCHACTIVITIESOFDIFFERENT UNITSAT THE CENTRE:
Chemistry & Physicsof MaterialsUnit (CPM U):

Thedesgn and synthesisof novel metal—organi c open framework materia swith potentia application
of gasstorage (H,,, CH,, CO, etc), heterogeneous catalysis, separation and exchange processes will be
carried out. Size- and shape-sel ective novel reactionsin the porousframework will a so be attempted. A
project on bi-functional hybrid nanocomposite material s constructed by magnetic core and luminescent
lanthanide probe has a so beeninitiated. Other problemsinclude drug delivery using carbon and clay
based nanoparticlesand the study of clay-polymer composites. Theintermolecular structure, dynamics
and morphology of room temperatureionic liquidswill be studied using computer simul ation methods.

Thereationship between atomicand e ectronic structure of meta sadsorbed on metal or semiconducting
surfaces. Metals (submonolayer regime) will be adsorbed in the ultrahigh vacuum environment onto low
and highindex snglecrystd surfacesof slicon of variousreconsructions. Kineticaly controlling theadsoprion
and desorption properties, routesto form well-defined and self assembled nano-dimnesiona phasesand
nanostructureswill be optimized.

A beamlinefor high pressure studiesusing synchrotron radiationin Photon Factory, Japan will be set
up. Work on cdlluloseinterca ated with metal nanoparticlesfor useascatalytic membraneswill beinitiated,
following theapprova of the PCT for antibacteria effectsof the cellulose metal nanoparticle composites.
Useof DNA detectionin seed breading will be explored. Therewill increased activity in synthesisand
characterization of new nanomateria ssuch asgraphene adductsand nanoparti cles-polymer nanocomposites.
Design of magnetoel ectric multiferroic material sbased on gppropriate combinationsof BiFeO, and BIAIO,
using high pressure synthesi stechniqueisbeing planned. Theother areaisstudy of sysemssuch asperovkites
and spinel sexhibiting negative magneti zation which hasapotential for magnetic recording and switching
applications. Superlatticesof BaCuO, and CaCuO2 will befabricated and their superconducting properties
will study. A complex pervoskite oxide system will be explored for good thermoel ectric properties. A
rheometer will beinterfaced with the confocal microscope and ahol ographic optical tweezer setupwill be
built to study soft matter. Thefollowing problemsare planned to be studied: 1) theroleof grain boundaries
indetermining theyielding behavior of sizetunable colloida crystalsand the 2) rheol ogical responseof bi-
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disperse soft glasses. Thefollowing problemswill bestudiedintheareaof organic semiconductors. (i) the
synthesisof patternable polymersfor gpplicationsin Organic Light Emitting Diode, Field Effect Trangstors,
andin Solar cdls. (i) Thedevelopment of novel polymeric materid sthat can self assembleinto nanoscale
domainsand (iii) Synthesisof novel organic-inorganic hybrid materials.

New Chemistry Unit (NCU) : . Amajor focuswill be onthedesign of self-assembled functional
systemsfrom chromophoresor p-conjugated oligomers, which arethe key ingredientsin theintegration of
el ectronic componentsfor nano-sized electronics. Various p-type soluble, regiosymmetric thiophene
moleculesthat areregioregular but not coupled inahead-tail fashion, with highly planar fused-ring thienoacene
gpacers such asthienothiophene, dithienothiophene and pentathienoaceneswill be synthesized. Another
focuswill beon thedesign of supramolecular polymeric materia 'hydrogel sthat are capable of sensing
andreversibleswitching inresponseto externa stimuli (Stimuli responsive polymers/gels). In addition, the
Unit asotarget multifunctional materials, formed by the non-coval ent attachment of organic molecules/
polymerson graphitic nonmaterid ssuch asgrapheneand CNTsfor solubilization and e ectronic applications.
Currently theresearchersareinvolved in three different research projectswhich areinterdependent and
complementary. First the group synthesizes chiral unnatural amino acidswith metal binding properties
(metal binding ligands). These chiral-amino acid ligandswill be used for the‘ asymmetricinduction’ in
metal -reagent mediated asymmetric syntheses. A new classof oligomerswith metal binding ligandswill be
designed and synthesized. These synthetic oligomers serve as smart-building blocksfor the designand
synthesisof metal directed assembliesand will find applicationsasbiomaterials. A research program that
will provideaplatformtointegrate organic chemistry and materia sciencewith biology to combet infectious
diseasesin amulti-pronged approach namely diagnosis, prevention and treatment. The research will
focusonafundamenta understanding of materia-pathogen interactionthat will provideinnovativesolutions
intacklinginfections. Initidly, the focuswill be ondesigning, preparing and exploring variousbiodegradable
and non-toxic antimicrobia materia sthat can bereadily applied for biomedical applications. Inaddition,
the Unit will have research programme on cal cul ations of energy issuesand chargetransfer problems
connected to Photosynthesi sand Respiration, devel opment of methodswhich would give excited satesas
accurately astheground state (e.g. combining Molecular orbital and Quantum Monte Carlo methodsetc).,
try to bring thefield of Molecular Electronicsto make Devicefabrication at the Macro-scal e by solving
electrical interconnect problems, and chargetransfer phenomenain new carbon materials.

International Centrefor Materials Science (ICMS)

The Centre hasongoing research programmeson Solid-State Lighting, Surface Physics, Polymers,
High-Resol ution Electron Microscopy, Soft Condensed Matter and Chemistry of Materias. Under ICMS,
the Centrefor Computational Material Science (CCM S) carries out research in the broad area of
computationa materialsscience, using avariety of anaytical and computational tools. Thelist of topics
include: theelectronic structure of nanomaterials, chargetransport and catalysisin nanosystems, novel
magnetic materialsand their properties, non-linear optical materials, disordered systems, complex and
molecular liquids, biomimetic syssemsand biomaterials. The DST Unit on Nanoscience pursuesresearch
activitieson different aspectsof Nanoscience. In order to boost research interest in nanoscience, many
academic activitiessuch ascoursesin nanoscience, discussion meetingsand symposaare being conducted.

The planned activities of CCM S areto study structural relaxation dynamicsinionicliquids, to
performfully relativistic cal cul ationsto study effectsof spin-orbit interaction, and to commencecaculations
on transport through devices., calculations of energy issuesand chargetransfer problems connected to
photosynthesisand respiration, devel opment of methodswhich would give excited statesas accurately as
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theground state (e.g. Molecular Orbital and Quantum Monte Carlo etc), to bring thefield of Molecular
Electronicsto make Devicefabrication at the Macro-scal e by solving el ectrical interconnect problems,
modeling and simul ations of shape memory alloys, devel opment of atool to estimate magnetic super-
exchange couplings, afirgt-principlesand continuum gpproach to mechanica behavior of grapheme, design
of magnetoel ectric superlattices.

Education Technology Unit (ETU):

Theunitwill be bringing out abook authored by Prof. C.N.R. Raotitled ‘ Chemistry Today’ It will
also bring out the Kannada version of the CD-ROM ‘ Nanoworld’ called ‘ Nanoprapancha and alsoa
book of the sametitle.

CNR Rao Hall of Science and Education Technology Unit will be organizing teachers/students
workshops/programsin different subjectslike Physics, Chemistry, Biology, Nanoscienceand Programsin
Physical Sciencesand Life Sciencesfor teachersduring January-December 2010. Itisproposed to have
lecturesand demonstrationswith different themesin aparticular subject. Inthe entire above programs
faculty from INCASR, 11Sc and other ingtitutionswill participate.

ETU hasplansto bring out thebook titled * Nanoworld’ in other vernacular Indian languages. Theunit
will beorganizing alarge number of science popularization programsfor the school children and teachers.

The Unit has plansto carry out the following projectsin the forthcoming year. To trandlate and
produce a print-ready copy of the Book titled *NANOWORLD: An introduction to nanoscience and
technology by Prof. C.N.R. Rao in Kannadaand Hindi.

Education Technology Unit will take up aproject in Chemistry. Itisplanned to devel op and produce
aCD-ROM titleand abook.

Engineering M echanicsUnit (EM U):

TheUnitwill continueto do research ontherheology and dynamicsof dry granular fluid, suspensions
and bubbly flows, aong with recent work on jamming transition and compaction of anisotropic particles. A
L andau-type order-parameter theory iscurrently being devel oped to describe static and dynamic phase
trangtionsin driven granular matter. Research onlinear and nonlinear ingtabilitiesand patternsin supersonic
compress bleflowsand high Prandtl number convectiveflowswill continue. Devel oped aseriesof modelling
toolsto describe thefluid motion at mesoscalelabel. Sofar these models, known asentropic lattice
Boltzmann moded s, havebeen gpplied toincompressibleisotherma dynamicsand weakly rarefied isothermal
dynamicsfor gases. The Unit intend to generalize these methodsfor thermal and multiphase flows.
Development of direct numerical simulation of diffuseinterfaceframework of two phaseflow. 2 DSMC
methodsfor high Mach turbulence: Direct ssmulation Monte Carlo model iswell established tool for
understanding rarefied gasdynamics. Itisproposed to begin somesmal experimentd activity oningabilities
intheflow of complex fluids. Further study onthefollowing problemsis planned, with analytical and
computational component to each, and al so an experimental component to the second. Theinteraction
between density dtratification and vorticity. Linear ingtabilitiesand algebraic growth, thehydraulicjump,
instabilities of spatially devel oping flowsand nterfacial flows. In addition to continue with experimental
work on cloud flows, theUnit will study on experimental and computational testing of novel designsfor
wingsof turbo-prop arcraft, direct numerica solution of Navier-Stokesequation for cloud flows, mixing
layersand gasturbineblades. Theresearch groupintheUnit will dsowork inthefollowing areas:
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1. Unsteady aerodynamicsof insect flight: Experimentsand smulationsfor under-standinginflapping
flight for MicroAir Vehicle(MAV) gpplications.

2.  Geo-fluddynamics: (a) Natura convectionat very highRayleighand Schmidt  numbersto understand
mantle convection, (b) Roleof radiation and aerosolsonthe transport processesin the nocturnal
atmospheric surfacelayer (c) Experimentson “ Atmospheric transport and dynamics’ including
cloud formation, radiation interaction, land-seacontrast, gravity waves, thunderstorm etc.

3. Desgninggreenbuildings. Naturd ventilation and waysto achievelower thermal-load on Buildings.

4. Theorigin, dynamicsand stability of theRamdas|ayer. vortex stability, role of micro-scaleinertiain
multi-phaseflow transport phenomena, Rheology, dynamicsand stability of bacteria suspensions,
hydrodynamicsof orientable particlesuspensions. gpplicationtolyotropicliquid crystals.

5. Sudy onDataassmilation Integration of EnsembleKaman Filter with VARS codeof NAL, prediction
of flutter using TKFMG code, wing-propeller coupling for RTA-70, accurate modelling of shock-
shock interaction .

Evolutionary and Organismal Biology Unit (EOBU):

Ongoing linesof investigation inthe broad areas of life-history evolution, popul ation dynamics,
sociogenetics, neurobiol ogy and circadian rhythmswill continue, with somenew linesof work beinginitiated.
Major projectsexpected to be actively pursued during 2010-11 inthese areasare:

*  Transcriptomeanalysisof Drosophila melanogaster popul ations sel ected for rapid devel opment
and early reproduction.

*  Theoretica and experimenta examination of factorsaffecting theevolution of growth rates, body sze
and competitive ability in Drosophila.

*  Study of gender conflict and male-femal e coevolution in Drosophila melanogaster populations
selected for rapid devel opment and early reproduction.

*  Theoretica and empirical assessment of therole of migration rate and pattern on local and global
stability in metapopulations.

*  Fiddresearchon Asian elephantsin Nagarahole National Park to continuewith obtaining physical
and genetic | Ds. Behavioura datawill now aso be collected, so that dominancerel ationshipsbetween
femal es can be examined as part of aninvestigation into the possiblerole of genetic relatednessin
modulating socia behaviour inAsan eephants.

»  Comparisonof neurond circuitsthat regul ate circadian rhythmsin Drosophilid speciesby behaviourd,
neuroanatomical and molecular sudies.

*  Characterisation of the neuroanatomica and molecular basesof circadian thermosensation by examining
the possiblerolesof temperature sensitiveion channels.

*  Study of progression of neurodegeneration using the Drosophila circadian pacemaker circuit asa
modd.

*  Neurogenetic basesof circadian egg-laying rhythminfruitflies.
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e Characterization of circadian propertiesand molecular genetic analyses of Drosophilamelanogaster
populationsselected for (i) early and late adult emergence, (i) narrow window of adult emergence,
(iii) faster pre-adult devel opment, and (iv) adaptationto different typesof rearing conditionssuch as
constant darkness, constant light or varying lengthsof light/dark (L D) cycles-rangingfrom LD 10:10
hrtoLD14:14 hr.

*  Connectionsbetween circadian clocksand life history traits such as pre-adult devel opment timeand
adult lifespan.

*  Roleof social cuesintheregulation of circadian rhythmsinfruit fliesand ants.
*  Circadianrhythmsunder natural environments.

GeodynamicsUnit (GDU) : Identification of beltswhere sudden and swiftly occurring geologica pheno-
menaoften destabilize the natural configuration of life and threaten the balance of ecosystems, isthe
principal objectiveand themainthrust of activities.

Theoretical SciencesUnit (T SU):

Theplanned research activitiesof TSU will be Abinitio calculationson surfacedlloys, including
structureand magnetic properties; cd culationsof magnetic anisotropy energiesfor nanosystems, caculations
onthe Rashbaeffect and itsimpact for spintronic materials, nanocatalysis, gas adsorption on defective
and/or functionalized graphene. Research on Liquid-liquid critical point, crystal nucleation in supercooled
dlicon; length scaesrelevant to dow relaxation inglassforming liquids, sudy of jamminginmode systems,
crack propagationin model glasses, modeling protein aggregeation, devel opment of first-principlesLandau
Ginzburg theory of shape memory alloys, design of magnetoel ectric superlattices, smulationsof thermal
transport and thermoel ectric properties of material's, mechanica deformation of glassy oxides, structural
instabilitiesand dynamicsof crack propagation in crystalline metals, piezoe ectric polymers, modeling of
compositesfor e ectromagnetic absorption of microwaves. Theoretica studiesof the mixed-vaent regime
of the periodicAndersonmoded and theassociated vaencetrangtion, sudiesof themulti-orbital Hubbard
model, focusing on orbital ordering, orbita selectiveMott trangtion and crysta field effects, developinga
paralle KineticMonte Carlo codefor studying chargetransport in disordered organic semiconductors,
studies of shot noisein nanosystems, devel oping agaugefield theoretic approach to strongly correlated
electronic systems. TheUnit will also study phasetransitionsin nonequilibrium steady states; theoretica
investigation of Satisticsof correlated random variables; mathematical modding of problemsinevolutionary
biology such asevolution of sex and mutation rates, punctuated equilibrium, dynamicsof multi-component
fluidsat criticality, Kineticsof phase separationin smplemodel systemsin bulk and confined geometries,
daticsand dynamicsof homogeneousand heterogeneousnucl egtionin binary mixtures, wetting phenomena,
pattern formation, etc.

Chemical Biology Unit (CBU):

Theactivitiesof the Chemica Biology Unit during 2010-11 will follow essentidly thesamepattern as
intheearlier yearssince most of our projectsrelateto long-term problems. Total synthesisof biologically
active natural products, determination of structures of peptidetoxinsand proteins, study of biophysical
properties of enzymes, study of lipidsand DNA binding agents, and exploring the chemistry of bileacid
andogswill condtitutethemgor activity of theUnit. Additionaly, the study of nano-structured soft materials
derived from (the supramol ecul ar association of) small organic moleculesrelevant to biological systems
will also bepursued extensively.
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Condensed Matter Theory Unit (CMTU): The planned activities of CMTU are : Quantum
Condensed Matter, especially Strongly Correlated Systems, quantum many-body theory and hard
condensed matter systems, in the area of nanoparticles and nanocrystals, studiesin great detail of the
growth mechanism of these systems, including meta lic nanoparticlesand other complex systems, effectsof
guenching in different topological sectorsinavariety of models, charge pumping on transport through
quantum dotswhere e ectronsinteract with each other, and transport on surfaces of topological insulators
with magnetic, potential and superconducting barriers, supersolid behaviour in He (investigations of
experimental consequences of superfluidity along anetwork of structural defects), development of a
Ginzburg-Landautheory for high-temperature superconductivity in cuprates, theformation of Mott-insulator
and superfluid shellsin cold-atom systemsin parabolic confining potentialswill be studied by using an
inhomogeneous mean-field theory, Soft Condensed Matter and Nonequilibrium Statistical Physics,
Comprehensive studies of the statistical properties of MHD turbulence and superfluid turbulence, and
further extensionsof studiesof turbulencewith polymer additives.

Theory of active gelscoupled to cell membrane, asthe fundamental description of the mechanicsof
cdls

M easur able per for mancein termsof paper spublished and granted, technologies transferred to
industry and commer cialized value of themoney realized etc.

Publications: The Faculty membersof the Centre have published around 250 scientific papersin
reputed international journalsduring theyear 2009-10, someof them with very high impact factor. The
averageimpact factor is3.75.

PatentsgK now-hows. During theyear 2010, thefaculty filed 18 applicationsfor 15inventions and
3 patentsweregranted (Indial, USA 1, SouthAfrical).

The Faculty of the Centrereceived many awardg/distinctions: Prof CN R Raothe August-Wilhem-
von-Hoffmann-Denkmunze M edal (Highest International Medal in Chemistry) by German Chemical
Society, invitedtobetheArthur D. Littlelecturer of Massachusetts|nstitute of Technology (USA), D
Sc (Honoris Causa) from Punjab University and offered the KFUPM Chair Professorship by theKing
Fahd University of Petroleum & Minerds, Saudi Arabia. Prof M R SRao received Padma Shri Award of
Government of India and has been appointed as Senior Editor, American Journal of Cancer Research.
Prof Swapan K Pati and and Prof Umesh V Waghmare have been selected for the award of Shanti
Swar up Bhatnagar Prize2010 (Chemica Sciences) & (Physical Sciences), Prof Swapan Pati hasbeen
elected asaFellow of the Indian Academy of Sciences, Prof Tapas Kumar Kundu hasbeen awarded the
J C BoseFelowship of DST and elected to INSA, New Delhi. Prof Meheboob Alam hasbeen selected
asDAE-SRC Outstanding Resear ch I nvestigator, Dr Ganesh Subramanian has been chosenfor the
Young Engineer award. Dr Ranjan Datta, Dr Rajesh Ganapathy Dr Santosh Ansumali have been
selected as Associates of Indian Academy of Science for the year 2010. In addition, many faculty
membersreceived other awardsand distinctions.

Postgraduatesand Ph.D.strained : Beginning the academic year an Integrated Ph D programmein
Biology has been started. With the admission of 49 studentsfor various programmes (Ph D, MS, and
Diploma), thestudents strength at the Centrereached 208. During theyear 2010, 30 degrees(Ph D:
17,M S(Engg.) : 4,M S(by research) :1and M S (Materials Science (Int. Ph D) : 8) were awarded.

Under the Fellowshipsand Extens on Programmes, theintake under the summer research fellowship
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programme and visiting scientists programmehas also shown an upward trend. Under the science
outreach programmes, more number of school/college children were enthused to take up science as
career. The POCE and POBE programmeswere successful.

MAJOR PROGRAMMES PROPOSED FOR 2011-12 AND DELIVERABLES/OUTCOME
EXPECTED.

Thefocusof researchineach of theUnitsis: Chemistry and Physicsof MaterialsUnit (CPMU)
: Study of variousfacets of Chemistry and Physics of Materias, with the primary goal to design and
understand the structure, properties and phenomenaassociated with advanced inorganic, organic and
hybrid materials. New Chemistry Unit (NCU): TheUnit workson interdisciplinary aspectsof chemical
science. Themost important areasthat areactively pursued areat theinterface of chemica biology, chemica
scienceand materiasscience. Engineering MechanicsUnit (EMU) : Research onavariety of topicswhere
fluid mechanicsand heet transfer play acritical rolein providingingght into variousphenomena.Evolutionary
and Organismal Biology Unit (EOBU): isoneof the principal centresinthe country for research and
training in chronobiology, evol utionary genetics, popul ation ecol ogy, behavioura neurobiology, behaviourd
ecology and phylo-geography. GeodynamicsUnit (GDU) : | dentification of beltswhere sudden and swiftly
occurring geologica pheno-menacften destabilizethenatura configuration of lifeand thresten thebalance
of ecosystems, istheprincipa objectiveand themainthrust of activities. Internationa Centrefor Materias
Science (ICMS): The Centre has ongoing research programmeson Solid-State Lighting, Surface Physics,
Polymers, High-Resol ution Electron Microscopy, Soft Condensed Matter and Chemistry of Materials.
Under ICMS, the Centrefor Computational Material Science(CCMYS) carries out research in the broad
areaof computational materialsscience, using avariety of analytical and computational tools. Thelist of
topics include: thedectronic structure of nanomaterials, chargetransport and catalysisin nanosystems,
novel magnetic materialsand their properties, non-linear optical materias, disordered systems, complex
and molecular liquids, biomimetic systemsand biomaterials. The DST Unit on Nanoscience pursues
research activitieson different aspects of Nanoscience. In order to boost researchinterest in nanoscience,
many academic activities such as coursesin nanoscience, discussion meetingsand symposiaare being
conducted. Molecular Biology and GeneticsUnit (MBGU) : Research spansdiverseareasof biology with
emphasison biomedicine. Thecurrent areasof research are: infectiousdiseases; cancer genomics, chromatin
organi-zation and transcription regul ation; stem cellsand cardio-vascular devel opment; molecular basisof
human genetic disordersand mechanism of chromosome segregation. Theoretical SciencesUnit(TSU):
Study of matter and life: the search for universality, and the expl oration and explanation of diversity.

Education Technology Unit and C N R Rao Hall of Science: The future plans of the Unit
involve bringing out the Kannadaversion of the CD-ROM ‘Nanoworld' called * Nanoprapancha. CNR
Rao Hall of Sciencewill be organi zing teachers/studentsworkshops/programmesin different subjectslike
Physics, Chemistry, Biology, Nanoscience.

Chemical Biology Unit (CBU) and Condensed Matters Theory Unit (CMTU), two virtual
units of the Centre, are located in Indian Institute of Science campus. In CBU total synthesis of
biologically active natural products, determination of structure of peptide toxinsand proteins, study of
biophysica propertiesof enzymes, study of lipidsand DNA binding agents, and exploring thechemistry of
bileacid analogshad constituted themajor activities. Inthe CMTU Electronic structure and properties,
especidly in Strongly Correlated Electronic systems: Inthebroad areaof quantum many-body theory and
hard condensed matter systems, the theory for doped manganitesexhibiting colossal magneto-resistance
was extended to include coulomb interactions and doping disorder weretaken up.
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While the academic and research activities have been progressing well, the Centre has been actively
engaged in new pursuits.

Budget requirement: (Rupeesin lakhs)
2010-2011 (asper RE) 5, 260
2011-2012 (as per BE) 5, 565

Copy of the Revised Estimatesfor theyear 2010-11 and Budget Estimatesfor theyear
2011-12 enclosed.

TheRaman Research Indtitute (RRI) wasfounded by Prof. C.V. Ramaninthelatefortiesin Bangaore.
After hisdeathin 1970, it wasreorganised asanationa institutefor research in basic science. Thelngtitute
has been receiving grantsfrom the Department of Science and Technology of the Government of India
since 1972. RRI isengaged in fundamental researchintheareasof Astronomy & Astrophysics, Light
& Matter Physics, Soft Condensed M atter and Theor etical Physicsasapart of the globa endeavour
of humanity toincrease our knowledge and understanding of theworld.

Thelngtitute cons dersthetransmission of knowledge animportant activity; thisincludesthe guidance
of studentsfor the conferment of PhD degreesas part of the PhD programmeof thelnstitute, aswell as
theactive Visgiting Students Programme under which anumber of studentsfromal over thecountry visit the
I nstitute. Communications of the ongoing research and a so asharing of knowledge of current research—
inprofessiona talksgiven by membersof thelngtitutein conferencesand in externd ingtitutionsaswell as
Journal Review talksat the Ingtitute—isanother aspect of our knowledgediffusion. A cultura function of
apremier researchingtituteisthe upholding and promotion of academic traditionsand thisactivity includes
the conduct of speciaized seminarson technical topicstargeted at specidized audiencesaswell ascolloquia
inawider range of topicsthat areddiveredin astylethat strivesto make current advancesaccessibletoa
wider community. Additionaly, outreach activitiesind udewritingsintended for alay and discerning audience
aswell astheddivery of motivationd talksat educationa ingtitutions.

Vigting Sudent Programmeintroduced in theyear 2007 isaimed at offering research experience
to highly motivated studentswho are pursuing their undergraduate or master’sstudies. Theduration of the
working rangesfrom few weeksto several months. It has progressively increased through theyearsand
during the last year alone there were atotal of 101 students from different parts of the country. The
Institute has also introduced Summer Student Programme, whichissimilar to the visiting student
programme, and it runs only between May 1% and June 30" of each year with the participation of about
twenty selected candidates. During the period of thevisit in both these programmes, the student works
closely with at least one staff member of the Institute on a suitable project, or on part of aproject, as
appropriate. The student’ swork and theinteraction with the staff and the graduate students are expected
to provideaflavour of theresearch at the Institute, in general, and afirst-hand experience of research, in

particular.

Researchwork carried out by each of the scientific groupsat the I nstituteis sampled inthefollowing
paragraphs. Naturally, the description isunderstandably brief and thosewho areinterested in moredetails
arecordidly invited visit theIngtitute' swebsiteat www.rri.resin.
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Astronomy & Astrophysics:

Thisgroup'sinterestscover theareaof theoretica astrophys cs, observationa astronomy, astronomical
instrumentation and signa processing. During theyear, astrophys csresearch included (a) devel opment of
modelsfor cosmol ogical Epoch of Reionization (EOR), (b) drawing up of comprehensivetheoretical
formulationsof Magnetohydrodynamic (MHD) turbulence, (¢) constructing a Dynamo theory to understand
theorigin of magneticfieldsin cosmic objectsand the processesthat sustain them, (d) building gravitationa
dynamica modelsto describetheevol ution of orbitsof cosmic bodiesaround black holes, and (€) developing
atheory on X-ray emissionsfromradio galaxies.

Observational Astronomy researchincluded (@) study of gasdistributionsand windsfrom galaxies,
(b) comparing theexisting mode sthat explaintheorigin of Halo and Relic radio sourceswith observationa
datafrom the Giant Meterwave Radio Telescope (GMRT) (€) study of evolution and lifecyclesof Active
GdacticNuclel (AGNs) and radio galaxies, (d) understanding theformation and structure of HI regionsin
theMilky Way interstellar medium using variousradio telescopesin Indiaand oversess, (€) Pulsars.

Signd processing activity focused on (a) continued analysisof datafrom a150 MHz radio frequency
survey of the southern sky using theMauritius Radio Telescope, (b) devel opmentd effort towardsfabrication
andinstalation of 50 MHz receiverson GMRT antennasto carry out an all sky survey at that frequency
with unprecedented sensitivity and resolution, () carrying out observationsusing wideband receivers, built
by RRI, and installed onthe US Green Bank Tel escope and interpretati on of dataobtained, (d) analysing
pulsar datacollected from the E-W wing of the Decameter Wave Radio Telescopeat Gauribidanur, (d) the
Murchison Wide-field Array (MWA) - acollaboration between US and Australian partners and the
Raman Research Ingtitute, () designing and constructing new broadband receiversfor the Ooty Radio
Telescope, (f) devel opment of low-cost robust 15m parabolic dish antennas, (g) hardware design and
development for a3m submm wavel ength radio telescope, (h) development of an X-ray polarimeter in
collaboration with the Indian Space Research Organisation (ISRO) and (i) participationintheLargeArea
X-ray proportiona counter (LAXPC) for theASTROSAT —asatellitemisson of 1SRO for multi-wavelength
astronomy.

Light and Matter Physics

Researchwork at theIngtitute continuesto include classical optics, whichwasoneof thekey areasof
researchinthedaysof the Founder. Aswasreported earlier, several yearsof committed effort hasbrought
the experimental capability to the stage where confidence has been established in the setting up of |aser
systems, vacuum chambers, and laser cooling and trapping of atomsin magneto-optic trapsto conduct
envisaged experimentsof intricate and complex naturein Quantum Optics, Light Propagationin Random
Media, Non-linear Optics, and Laser induced Plasma. In Quantum Optics, the experimental work
concentrated on (a) Laser Cooling and Trapping to precisely probe atomic behaviour at low kinetic
temperatures, devel opmenta work to study quantum mechanical effectsin cold atloms/ions/molecules, (b)
progresstowards construction of a2 dimensional Magneto Optica Trap (MOT) (c) designing aL attice of
lon Traps, (d) carrying out experimentsusing the recently built lon-Atom system and attempting the
synthesisof ultracold moleculesfrom ultracold atoms, (€) understanding el ectromagnetically induced
transparency (EIT) phenomenaand (f) investigation of quantumwalksof light infrequency space. InLight
Propagationin Random Media, earlier research work onimaging inturbid mediawasextended for possible
commercial applications. In addition, effortswere madeto experimentally study localization of light. In
Non-linear Optics, the group carried out investigations on the non-linear properties of varioustypes of
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materids, with an emphasison nanoparticlesand nanocompositesand studies of thetempora behaviour of
nonlinearitiesusing femtosecond pump-probe spectroscpopy. Intheareaof Laser Induced Plasmastudies,
the group conducted alarge number of experimentsto study thetimeevolution and spectra characteristics
of laser induced plasma.

Soft Condensed M atter

Thisgroupwasfor long called theLiquid Crystals Group with itsresearch activities concentrated in
theareaof liquid crystal synthesi's, characterization and analysisof their physica properties, and hasmade
important contributionstothefield of Liquid Crystals. Research of thisgroup had gradually expandedinto
related soft condensed matter and biophysicsareas. Today, the major areas of research of thisgroup are:
(& Liquid Crystal Synthesis, (b) Physical Measurements, (¢) Liquid Crystal Displays, (d) Rheology and
Light Scattering Studies, (€) Electrochemistry and Surface Science, (f) Biophysics, (g) Phase Behaviour of
Surfactantsand (h) Liquid Crystal Theory.

Thechemigtry lab continued in synthesisof liquid crystas, leading to synthesisand characterization of
numerous new novel mesogens. Inthe Physical Measurements L ab studieswere carried out on mixtures of
compounds made of rod-like and bent-coremolecules. Detailed investigationswere a so carried out on
dielectric properties of bent-coreliquid crystalsthat exhibit DC phase and aglasstransition at lower
temperatures. Thislabisalso carrying out investigationsinaninternationa collaborative project on further
understanding of tunableoptica metamaterids. Thelab dsofocused on understanding thephysica properties
of liquid-crystal-nano-particle composites, diamagnetic propertiesof lyotropic liquid crystalsand high
magnetic field composites. TheLiquid Crystal Display Lab continued work on the devel opment of new
addressing techniquesto reduce power dissipation and hardware complexity in drive e ectronicsin passive
matrix LCDs. Researchin X-ray diffraction studiesresulted in devel opment of aphenomenol ogical theory
of phasetrangtionsinlipid bilayers, andinacollaborativework between thislab and an Ingtitutein France
asystematic study of structural changesinducedinlipid bilayersby bound toxinswasinitiated. Work in
thislabin collaboration with an Austrian group resulted in anew method which avoidsthe drawbacksthat
werefaced to determine EDPinlipid bilayers. The BiophysicsLabin collaboration with groupsinthe
country and outside devel oped new flow techniquesfor probing the mechanical propertiesof axions. The
Labisaso currently investigating stem cell differentiation in externally imposed chemical and substrate
stiffnessgradients. The Electrochemistry and Surface Science Lab examined the behaviour of classica
reversbleredox systemson asurface coated with Au nanoparticles, and designed aninstrument to measure
the photoconductivity of liquid crystals. Inthe Rheology and Light Scattering L ab, work was carried out
on stressrelaxation of aging colloidal glasses. Thislab also worked on the rheology of concentrated
cornstarch suspensions, light scattering form polystyrene beads dispersed in aging L aponite suspensions
and the effects of base roughness on the motion of vibrated granular beads. On the theoretical front,
internationa collaboration were continued looking at the morphol ogiesof polymer crystdlites. Thisresulted
informulation of phenomenol ogica theory to explaintheobserved morphologiesingiant unilamelar vescdes.

Theoretical Physics

Theresearch areas of thisgroup fall into two main distinct areas of research—gravity and statistical
mechanics. Research under statistical mechanicsincludes mesoscopi ¢ physics, non-equilibrium physics,
soft condensed matter physicsand biophysics. Research under gravity coversgravitational wavesand
quantum gravity. Research under statistical mechanicswasfocused on the devel opment of atheory of heat
and electron transport, which included analytical and numerical treatment of the Fourier’sLaw of heat
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conduction in disharmonic and anharmonic crystals. The other areawas devel opment of anagorithmfor
finding probabilitiesof rare eventsand itsapplication to non-equilibrium processes. Work wasa so carried
out on andgorithmfor finding approximate ground States of aspin glassof classical continuousspin. Inthe
field of Biological and soft condensed matter physics, anal ogy between the cosmological constant of the
universe and the surface tension of fluid membraneswas pursued. Work inthisareaaso resultedin
propos ng apolarizedinterferometer experiment which measuresthenonlocal Pancharatnam phaseacquired
by apair of Hanbury Brown-Twiss photons. The problem of light transmission though aslow wave
mediumwastackled. CollaborationwiththeNationa Centrefor Biological Sciences(NCBS) involved
studiesin cell biology, the mechanica response, pattern formation, symmetry breaking and hydrodynamic
ingtabilitiesin bothin-vivo andin-vitro recongtituted systems. The quantum dynamicsin the L oop Quantum
Gravity (LQG) model wasanaysed indicating that the definition of the magneticfield operator in LQG
must be sengtiveto thedectric flux carried by the LQG quantum states. Extensivework wasalso carried
out on quantum measuretheory. Another areain whichwork was carried out was astudy of geometric
phasesintheformalism of two flavour neutrino oscillations.

The S. N. Bose National Centre for Basic Sciences was established in June 1986 as aregistered
society functioning under the umbrellaof the Department of Science and Technology, Government of
India

Itsobjectivesare:

=  Tofoster, encourage and promote the growth of advanced studiesin selected branches of basic
sciences,

=  Toconduct origina researchintheoretical and mathematical sciencesand other basic sciencesin
frontier areas, including challenging theoretical studiesfor future applications;

=  Toprovideaforumfor personal contactsand intellectual interaction among scientistswithin the
country and al so between them and scientists abroad,

=  Totrainyoungscientistsfor researchin basic sciences.

11™ PLAN PERIOD THE MAJOR RESEARCH AREAS

*  Physicsof nanomateriad sincluding application-specific materia sdevel opment.
*  Advanced computationa materiasscienceincluding soft condensed matter.

»  Interfaceof biology and condensed matter physicsincluding fluctuation and stability of biomolecules,
DNA-proteininteractionsand biomolecular recognitionin physiologica conditions, biology of extreme
conditions, application of ultrafast spectroscopy in biomoleculesand quantum effectsin fast molecular
and non-adiabatic process.

»  Theoretical work onblack holesand itscosmological consequencesand Astrochemistry
BRIEF SUMMARY OF SIGNIFICANT SCIENTIFIC & TECHNICALACHIEVEMENTS:
a) Physicsof nanomaterialsand application specific materialsdevelopment

It has been shown that acheap and environmentally important material like ZnO can be used as
efficient light harvesting materia for solar cell applications. Inaddition, new applicationshave been
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devel oped to functionalize magnetic nanoparticles of manganitesfor biological applicationsusing
spectroscopictools.

For application specific materia smagnetic shape memory aloysareimportant materials. Significant
progress hasbeen madein investigation of shapememory dloysthat includethe martenstictransition
inthem. frequency dependence of magnetic susceptibility acrossstructural trangitions, magneticfield
induced strain and magnetotransport and magneto-caloric properties. An advanced characterization
tool- time-resolved magneto-optical Kerr effect microscope with 60 fstime resol ution with sub-
micrometer Spatia resol ution hasbeen deve oped and ultrafast magneti zation dynamicsin novel magnetic
systemshave beeninvestigated.

b) Advanced computational materialsscience

Scienceof Grapheneistopic of considerable current interest and thisyear thenoble prizein physics
wasgivento scientist working inthisarea. A group worked on the absence of rippling of grapheneon
asubstrate observed recently in experimentsfor graphene on mica. Asgraphene on asubstrateis
inevitably strained, they show that the substrate strain brings about ahardening of thephonon dispersion.
Another group worked on magnetic phasediagramsof ternary aloys, cataytic propertiesof clusters,
magnetic propertiesof clustersand their tuning by doping and co-doping and the effect of disorder on
superconductivity. Important achievement hasbeen obtainedin understanding theorigin of insulating
behaviour inferromagnets (likeFeCr,S,. Work iscurrently going onto understand el ectronic properties
of impoeratnt materialslike Carbon and Boron Nitride based material swith plane wave pseudo-
potential method.

c) Interfaceof biology and condensed matter physics

High precision calorimetry of anovel typewas used to study energy fluctuationsin DNA during
thermal denaturation. Thisisfor thefirst time such afluctuation hasbeen seen.

d) Theoretical work onblack holesand itscosmological consequences. And Astrochemistry

Researchwork was carried out onrel ativistic astrophysicsaround black holes, spectral propertiesof
emitted radiationsfrom the accretion disks, study of the QPOsin persistent and outbursts sources.

A formalismfor estimating quantum fluctuati ons of the background temperatureintheearly universe
using aLagrangian for k-essencefields. New results have been obtained on the constituents of the dark
matter, emergenceof thedark energy and primordia black holes.

Work hasbeeninitiated to start an Astrochemistry laboratory to mimic Interstellar space. Work was
also doneintheoretica work ontheformation of grain-mantleinfrigid condition.

OTHERACHIEVEMENTS:

Important work wasinitiated on fivetopics. These are, Quantum field theory, Gravity and black
holes, Mathematica physics,

Satistica physicsand finaly, Nonlinear physics. Both perturbative and non-perturbative aspects of
filed theory were studied.

Therole of noncommuitativity wasinvestigated and its consequencesin gravity and black hole
thermodynamicswereexamined. Differentia geometry of fibre bundlesand statistical physicsof complex
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systemswere studied. Nonlinear dynamica problemsinvolving convectiveingtability werestudied. Findly,
severa complex networksweredesigned. A group activity around the areaof Quantum Information has
been formed.

Publications
Upto October 31, 2010 atotal of 110 publications have been madein refereed journals.
MAJOR NEW CONSTRUCTIONACTIVITIES(PHYSICAL INFRASTRUCTURE)

a) Thecentredarted building theintegrated hostel complex withroomsfor students, trangit apartments,
and other amenitiesfrom October 2009 for accommodating 70 students. The G+3 structureisnow
nearly complete and theroof hasbeen cast topmost floor. The Centre hasrecently got the approval
from Governing Body to construct additional two floors above G+3 so that another 50 studentscan
be accommodated.

b) Civil work for TEM lab has been completed.

c) TheCentrehasopenedacréchenamed ‘Kishlay’ insdeitspremiseto take careof the children of its
daff members.

d) TheCentreisunder the processof adding aSeminar hal, alecturehall and two discussion roomsto
itsexiginginfrastructure.

€) Thecentrehasalso opened ameeting room accommodating 30 personsat the guest house.
ADVANCED MANPOWER TRAINING AND VISITOR PROGRAMME
PhD programme

Currently the centrehas 125 Ph.D. studentsonroll. In addition to conventional post M.Sc. Ph.D.
programme, thecentreisa so running apost B.Sc. integrated Ph.D. programme. Thepost M.Sc. programme
has obtained affiliation of two mgjor universities (Ca cuttaUniversity and Jadavpur University) under the
new UGC guidelineaongwith full recognition for itsadvanced course structure. The B.Sc. integrated
Ph.D. programmehasaffiliation of the Cd cuttaUniversity under new guidelines. Thefollowing tablenotes
theimportant progressin admission process and the degree granting processtill October 30, 2010.

Sl.
1 | No. of Post B.Sc Integrated Ph.D students admitted in August 2010 ®
2 | No. of Post M.Sc Ph.D Programme students admitted in August 2010 15
3 | PhD thesis submitted 07}
4 | PhD degree awarded by the Universities 6
Conferencesheld during theyear 2010-2011
Sl.| Titleof theConference Date
Mesoscopic Physics and Spectroscopy November 22-24, 2010
2 | 75 Years of Quantum Entanglement — Foundations and Information theoretic January 6-10, 2011
applications
3 | STATPHYS—KolkaaVll November 26-30, 2010
4 | MAGMA 2011[Magnetic Materials and Applications 2011] January 24-25, 2011
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Vigtorsand Seminar/Colloquium till October 2010
Sl.

1 | No.of Seminarsheldincluding Bose Colloquium

2 | No. Visitorsunder different programmes

3 | No. of Associates on roll

N IR |6 B

4 [ No of student visitors/summer students

The Government of Indiahad declared the Institute asan Institute of Nationa Importance under the
administrative control of the Department of Science & Technology by anAct of Parliamentin 1980in
Trivandrum.The mandate of the Instituteisto devel op appropriate technologiesto meet the health care
needsof the country andinitiatetraining and research programmesintegrating biomedica technology and
heal th sciences, while demonstrating high standards of patient carein medical specialties. Thelnstitute
thereforehasaBiomedical Technology (BMT) Wingfor theR & D activities, atertiary care Hospital for
cardiovascular thoracic and neurological diseases and the AchuthaMenon Centrefor health sciences
studiesfor research and training in public health. A summary of theimportant achievementsin thelast one
year aregiven below:

BIOMEDICAL TECHNOLOGY DEVELOPMENT:
Technology Transfer & related activities

M/s. IFGL, Kolkatta has officially released two bone graft products “Biogr aft HA-New” and
“Biograft HABG Active’, based on thetechnol ogy transferred from the Ingtitute. Thelaunching of
these products were done at 3rd National Conference of the Indian Society of Prosthodontics,
Restorativeand Periodontics, held at Mysore, during 30" and 31 July 2010.Training of the Company
personnel from M/SIFGL BioceramicsLtd as part of thetechnology transfer of HAP and bioactive
ceramic compostesiscompleteand monitoring of the production processand product quaity control
wasalso carried out.

Technology on* polyur ethaneresin compound for thefabrication of orthopedic casting tapes’
wastransferred to MakimMed-Aids, Vadodara. Demongtration of theresin sysemwasa so organi zed.

[11" phase of training to industry personnel with regard to Glass| onomer technology transfer was
organised during 24" April — 9" May 2010.

Collaboration- AgreementsSigned

Important collabor ations(national & global) established:

I nter national Worked on National Worked on

Queensland University For cooperation in Central Electrochemical Area of physical vapour

(QUT) of Australia, Brisbane | academic matters of Research Ingtitute (CECRI),| deposited coatings for
mutual interest. Karaikkudi biomedical applications
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Inter national

Worked on

National

Worked on

Vinvish Technologies
Pvt. Ltd., Thejaswing
Building, Technopark,
Trivandrum

Medical Lasers and other
opto-electronic devices for
medical applications

ReliancesLife Sciences

Use of polymeric scaffolds
developed at the lab for
their research activities.

NIPER-Ahmedabad

For collaborationin
academic, scientific
research and technical
fieldsinthemedical
devices sector

National Institute of
Technology, Trichy

For collaborationin
academic, scientific
research and technical
fields.

L Publications

60 Research papers, 02 Book Chapters

2 Patents know-hows

03 (Applied)

NEW PROJECTSINITIATED DURING THE YEAR

“Devel opment of Cal cium Sul phate Based | njectable Bone Substitute” sanctioned by DST

‘Preclinical evaluation of Fluoropassivated and hydrogel sealed vascular graft” funded by TTK
HedthCare Ltd, Thiruvananthapuram.

“ Digpensabl e and biodegradabl e polymeric bone cement for Minimally invasivetreatment of bone
diseases— product validation” was sanctioned by DST.

“Devel opment of nanodevicesfor DNA delivery and cell transfection using Elastin Like Polymers
(ELPs) coupledto cell interaction motifs’ sanctioned by Indo-Spain (under DST)

“Synthesis of Iron Oxide based magnetic nanoparticles for biocompatibility studies, magnetic
hyperthermiaand MRI applications’ was sanctioned by DST.

“Bioengineered hybrid skin substitutes for burn wounds” by Kerala state Council for Science,
Technology and Environment

“Medica deviceretrieva programme’ sanctioned by DBT

Development of recommendations for setting up a mission mode programme for medical
instrumentation and device devel opment” sanctioned by DST.

Theinterna projectssanctioned were:

“Tissue engineered ceramic for promoting osteointegration in osteoporoticanimal  modelswith
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relevanceto clinical problem inwomen” was sanctioned under the Women Component plan of the
Indtitute

¢+ “Technology development of aportableresuscitationtrolley” under the Technology Devel opment
Fund

¢+ “BEvdudionof functiond efficacy of recombinant TGF aphaand VEGF proteins’ under the Technology
Development Fund

¢ “Anpilot project onimplementation of amedical device safety network portal suitablefor Indian
scenario” under the Technol ogy Development Fund

Preclinical animal evaluation of decellularised bovine pericardium as dura substitute’ under the
Technology development Fund.

HOSPITAL SERVICES

The hospital received more new patientsin OPD for consultation during 2010, compared to last
years. Theaveragelength of stay and bed turnover remainsmoreor lessthesame. Whilethebed occupancy
ratereach 87%, free and subsidized group of patientsincreased by 2%. In addition to freetreatment tothe
economically weaker sections of the society, treatmentswere a so provided to different groups such as
Centrd Government Health Scheme, Ex-servicemen Contributory Hedlth Scheme, Scheduled Tribe Scheme,
Thalolam Scheme (aGovernment of KeralaScheme). During theyear, astate of art digital spiral CT is
installed in the Department of Imaging Sciencesand I ntervention Radiology. Two additional floorsare
getting ready ontheexisting AM CHSS complex. Thecentral Air-condition system wasrenovated with
new AC plant. Themodernization of the Electrical Substation with higher capacity of transformerswere
installed. Thecontract for constructing anew canteen building wasawarded. International Tele Project
discussionsfor the Quit Tobaco Indiaand Oxford Health alliance project of AMCHSS are progressing
well. TheAnesthesiology Department has provided Anesthesiasupport for about 4000 cases of Cardio-
vascular & thoracic surgery, Neurosurgery and Neuro & cardiac radiol ogical procedures.

Cardiology department performed morethan 3000 coronary proceduresincluding approximately
500 angioplastiesand a so performed more than 300 e ectrophysiol ogica procedures and morethan 200
permanent pacemaker implantations. The Cardiovascular and Thoracic Surgery (CVTS) Department
performed around 1200 adult Cardiac surgeriesand another 200 Congenital Heart surgeriesout of which
around 700 surgeriesare open-heart nature. The Microbiology Department introduced round the clock
servicesin Bacteriology, Vira Serology, and Molecular Biology etc. The Central Clinical Laboratory
performed approximately 7 lakh testsduring theyear in Biochemistry, Hematology and clinical pathology.

The R.Madhavan Nayar Center for Comprehensive Epilepsy Center witnessed anincreasein number
of outpatient attendance, video-EEG admissions and the number of EEGs performed. By 2010, more
than 1100 Epilepsy surgerieswere performed. More number of extratemportal surgerieswas performed.
Thereis considerable increase in the number of out patient attendance, PSG, CPAPtrialsand MSLT
admissionsat the Center for Sleep Disorder. All aspectsof Sleep disorder careare provided including
psychosocial counseling. TheWorld Sleep Day was observed on 19.03.2010 under the Slogan “ Sleep
well, Stay Healthy”.

TheNeuromuscular Disorders subsection catersto the management to theissuesto the patientswith
disordersof muscles, nerves, plexusand anterior horn cellsof the spinal cord. Besides coordinating the
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investigationsand treatment protocol sof these patients, thissubsection runsaspecidty review clinicamed
at thefollow up of their responseto treatment. A new Stroke Service Center isbeing established for
comprehensivestroke care programwith Help linefacility. Inaddition to the routine services, coordinating
gpeech, phys o and occupationd therapy and weekly teaching/demonstration on post strokerehabilitiation
and nutrition for patientsand caregivers. Stroke Clinic attendance was around 1600.

The Comprehensive Care Center for Movement Disorders expanded the serviceto include motor
physiology laboratory facility. Tremor analysisand repetitivetranscranial magnetic stimulation udiesare
performed regularly for diagnostic and research purposes. Movement disorder Clinic attendancewas
around 1700.

The Department of Neurosurgery continued to maintain high standardsin patient careand academic
pursuitsasin previousyears. Thrust wasgiven to subspeciaty oriented devel opment and themagjor areas
of operativefocuswere microvascular surgery, surgery of the skull base, endoscopic surgery, epilepsy
surgery, movement disorder surgery and spina instrumentation. An emphasiswasgivento minimally
invasive procedureswith theaid of neuronavigation equipment. A total of 1350 caseswere operated with
anoveral mortality of 2.9%, which are comparablewith the best centres of theworld.

Duringtheyear 2010, Pathology Department had performed histopathol ogicad andyssin 1800 surgica
gpecimensin patientsundergoing treatment for neuro and cardiac diseases. Intra-operativetissuediagnoss
(frozen section) was performed in more than 600 patients. The Department of Imaging Sciences &
Interventiona Radiology (1S& IR) isproviding Diagnostic Imaging and I nterventiona Radiology servicesin
Neuro and Vascular diseasesand of other system. Interventionsaredonefor difficult casesof intracrania
aneurysms, cerebral AVMss, cerebra durd fistulas, Vein of Galen aneurysms, spinal AVMs, thoracicand
abdominal aortic aneurysmsetc. are referred to the | S& IR Department from across the county. The
Department providescurrently availablelatest technologiesinMRI, Spiral CT and colour Doppler besides
CR system and PACS. This Department has done 37000 Plain X-rays, 4200 MRI Scans, 5250 CT
Scansand 3400 US Scans. Around 400 invasive diagnostic procedureswere also done.

ACADEMIC PROGRAMMES

Thelndtitute offers 25 A cademic courses (diploma, postgraduate, doctoral and post doctoral) courses
inmedical sciences, biomedica engineering and technology, basic sciencesand public hedth. All academic
programmes continueto attract sudentsin significant numbersfromal over Indiaandfor theMPH course,
from other countriesaswell. Two off-campus programmes of two-year duration started at the National
I nstitute of Applied Epidemiology, Chennai (NIE), Master of Applied Epidemiology and Master of Public
Hedlth. Ajoined programmeby [T Madras-CMC Velore-SCTIMST TrivandrumonM.Techin Clinical
Engineering and Ph.D in Bio-medical devicesand technology started in the previousyear isattracting
sudentsfromal over India. A uniquefutureof thecourseistheclinica attachment with maximum exposure
totheclinica environment. Thisisexpected totrigger development of innovativeindigenoushealth care
andtechnology.

Publications

1. Thomasd]), RekhaMR, SharmaCP. Dextran-glycidyltrimethylammonium chloride conjugate/ DNA
nanoplex: A potentia non-viral and haemocompatible gene delivery system. nt JPharm. 2010 A pr
15;389(1-2):195-206. Impact Factor 3.061.
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11.

12.

13.

14.

15.

16.

Morris VB, Sharma CP. Folate mediated histidine derivative of quaternised chitosan asagene
delivery vector. Int JPharm. 2010 Apr 15;389(1-2):176-85. Impact Factor 3.061

“Nano iron oxide-hydroxyapatite composite ceramics with enhanced radiopacity”; M. Ajeesh,
B. F. Francis, John Annieand P. R. HarikrishnaVarma. JMater.Sci.Mater.Med. 21(5) 1427-1434,
2010.

“Layer-by-Layer modification of Poly (methyl methacrylate) intra ocular lens: Drug delivery
gpplications’; S. Manjuand K. Sreenivasan. Pharmaceutical  Devel opment and Technol ogy, 2010,
15(4): 379-385.

“Effectsof thermal cycling of surface and bulk propertiesof an organically modified ceramic based
dental restorative composite’; Lizymol PP, and KalliyanaKrishnan.V. Journa of Applied Polymer
Science

“Synthes sand Evauation of pH Responsive Silica- Polymer hybrid nano capsules’; C. Radhakumari
and K. Sreenivasan Soft Materia s (in press).

“Mechanical propertiesof hydroxyapatitefilled ethylenevinyl acetate copolymer: effect of particle
size and morphology “; S Velayudhan, P. Ramesh and H K Varma. Journal of Applied Polymer
Science.

“Folatemediated invitrotargeting of depolymerisad trimethylated chitosan having argininefunctiondity;
MorrisV.B., SharmaC.P. J. Colloid Interface Sci. 348, 360-368.

“Bioadhesive hydrophobic chitosan micropoarticlefor oral delivery of insulin: Invitroeva uation”;
SoniaT.A., RekhaM.R., SharmaC.P. J. Appl. Poly. Science. (In press)

“Growing thick adherent layer of hydroxyapatite on titanium through biomimetic routeusingacacium
phosphate pre-layer”; S.Sureshbabu, Manoj Komath, S.M.A.Shibli and H K Varma.J. M ater. Sci.
MaterialsinMedicine.

“Enhanced Fibroblastic responseto Cobalt chromiumalloy micro particles’; Madathil B K, JohnA,
Mohanan PV and Mohanty M. Invivo Jof Exp Pathology.

Gadhinglgjkar SV, Sreedhar R, Chandranmahaldar DA, Minhgl MM, Tempe DK. Case 2-2010
combined surgery for coronary artery disease, mitral stenosis, and double-chamber right ventricle. J
Cardiothorac Vasc Anesth. 2010; 24(2): 356-63.

Shrinivas Gadhinglajkar, Rupa Sreedhar, R. Sankarkumar. Unusual Lesion around Aortic Root:
| dentification Using Redl-Time Three-Dimens ond Transesophagea Echocardiography. 2010; 27(4):
478-480

Shrinivas Gadhinglgkar, Rupa Sreedhar, DivyaAmol Chandranmaha dar.Unusud AcoudticArtifacts
Dueto Left Ventricular Pacing Electrode. 2010; 27(3): 359-361

Gayatri P, Koshy T, SinhaPK, Rao BRM: A survey on the effect of multi-dose administration of
dexamethasone on postoperative nauseaand vomiting following spinal surgery. Jof Anaesth Clin
Pharmacol 2010;26:247-249

Shrinivas Gadhinglgkar, Narayanan Namboodiri, Vivek Pilla, and RupaSreedhar, ‘ Double-Envelope
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24,

25.

26.

27.

28.

29.

Continuous-wave Doppler Flow Profile AcrossaTilting-Disc Mitral Prosthesis: Intraoperative
Significance . in Jof Cardiothoracic and Vascular Anesthesia

MisraS, Koshy T, Dash PK: * Diagnosis of Shone' sanomaly by intraoperative Transesophageal
echocardiography in an adult patient undergoing repair of coarctation of aorta inJof Cardiothoracic
and Vascular Anesthesia

Kesavadas C, Santhosh K, Thomas B. Susceptibility weighted imaging in cerebral hypoperfusion-
canwe predict increased oxygen extraction fraction? Neuroradiol ogy. 2010 Jun 22. [ Epub ahead of
print] PubMed PMID: 20567811.

Anoma ous pulmonary venous connection to SV C- warden technique accepted in European Journal
of Cardiothoracic Surgery

Bhat M., Ramesha KN, Sankara P Sarma, Sangeetha Menon, Sowmini CV, Ganesh Kumar S
(2010) ‘ Determinants of gestational diabetesmellitus: A case control study inadigtrict tertiary care
hospital in south India. International Journal of diabetesin devel oping countries 2010; 30: 91-
96

MaaRamanathan, Santhosh Kumar, Anshul Avijit, Aarthy R. Ethicsin Human Resource M anagement:
Potential for burn-out among healthcareworkersin ART and Community Care Centres. Accepted
for publicationin Indian Journal of Medical Ethics.

Diagnostic significance of humoral immune responsesto recombinant antigens of Mycobacterium
tuberculosisin pleurd tuberculosis: In Journd of clinical and Laboratory andyasis

Babu SS, Vogel A, Hanke T, Thieme S, VarmaHK, Rosen-wolf A, Gelinsky M, JohnA. Invitro
chracterisation of bone cell activity on triphasic ceramic composite from calcium silicate,
trica ciumphosphateand hydroxyapatite. Journd of Clinica Rehabilitative Tissue Engineering Research.
2010;14(16):3033-40.

Gadhinglgikar S, Sreedhar R, Karunakaran J, MisraM, Somasundaram G, Mathew T. Tricuspid
valveexcision using off-pump inflow occlusion technique: role of intra-operative trans-esophagea
echocardiography. Ann Card Anaesth. 2010;13(2):148-53.

Gadhinglgkar S, Sreedhar R, Jayant A. Pulsusdternansafter aortic valvereplacement: Intraoperative
recognition and role of TEE. Ann Card Anaesth. 2010;13(2):181-4.

Gadhinglajkar S, Sreedhar R. Intraoperative evaluation of |eft atrial myxomausing real-time 3D
transesophageal echocardiography. Ann Card Anaesth. 2010;13(2):180-1.

GeorgeA, Mathuranath PS. Progressive Non-Fluent Aphasiain Malayalam: A Case Study. Indian
Journd of Applied Linguistics. 2010;36(1-2).

Varghese J. The new rural doctor: Qualified quack or appropriate health care provider?. Indian
Journal of Medical Ethics. 2010;7:70-2.

Jose A, Krishnan LK. Effect of matrix composition on differentiation of nestin-positive neural
progenitorsfrom circulation into neurons. JNeura Eng. 2010;7(3).
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Lovely M, NaiduM, Nair KC, Subramoniam R, Komath M, VarmaHK. Design and Devel opment
of anImplant Systemfor Auricular Prosthesis. Trends Biomater Artif 2010;24(1):1-10.

Nair S, Menon G Rao BRM, Abraham M, Easwer H, Krishnakumar. Spinal tumors. In;: Kalangu K
KY, Dechambenot G, editor. Essential Practice of Neurosurgery Nagoya: Access Publishing Co
Ltd; 2009. p. 985-79.

SalgaGs, Ramesh P, VarmaHK . Ultrastructurd eva uation of invitro mineralized calcium phosphate
phase on surface phosphorylated poly(hydroxy ethyl methacrylate-co-methyl methacrylate.
IMaterSciMaterMed. 2010;21(4):1183-93.

Sgeesh S, Bouchme K, SharmaCP, Vauthier C. Surfacefunctionalized polymethacrylic acid based
hydrogel microparticles for oral drug delivery. European Journal of Pharmaceutics and
Biopharmaceutics 2010;74:209-18.(Impact Factor 3.334)

ThomasB, Dossary NA, WidjgaE. MRI of childhood epilepsy duetoinbornerrorsof metabolism.
AJRAm JRoentgenol. 2010:W367-74.

Ajeesh M, FramcisBF, Annie J, VarmaHK. Nano iron oxide-hydroxyapatite composite ceramics
with enhanced radiopacity. MaterSciMaterMed. 2010;21(5):1427-34.

Kesavadas C, Santhosh K, Thomas B. Susceptibility welghted imaging in cerebral hypoperfusion-
canwe predict increased oxygen extraction fraction? Neuroradiol ogy. 2010.

Shrinivas G, Sreedhar R, Chandranmahadar DA. Unusud Acoustic Artifacts Dueto Left Ventricular
Pacing Electrode. 2010;27(3):359-61.

Gadhinglgjkar S, Sreedhar R, Sankarkumar R. Unusual Lesion around Aortic Root: I dentification
Using Redl-Time Three-Dimens onal Transesophageal Echocardiography. . 2010;27(4):478-80.

Bhat M, Ramesh KN, Sarma SP, Menon S, Sowmini CV, Kumar SG. Determinants of gestational
diabetesmellitus: A case control study inadistrict tertiary care hospital in south India. diabetesin
developing countries. 2010;30:91-6.

Gayatri P, Koshy T, SinhaPK, Rao BRM. A survey on the effect of multi-dose administration of
dexamethasone on postoperative nauseaand vomiting following spinal surgery. Jof Anaesth Clin
Pharmacol. 2010;26:247-9.

Sreenivasan K, Manju S. Layer-by-Layer modification of Poly (methyl methacrylate) intraocular
lens: Drug delivery applications. Pharmaceutical  Devel opment and Technology. 2010;15(4):379-
85.

Gadhinglajkar SV, Sreedhar R, Chandranmahaldar DA, Minhg) MM, Tempe DK. Case 2-2010
combined surgery for coronary artery disease, mitral stenosis, and double-chamber right ventricle.
Cardiothorac Vasc Anesth. 2010;24(2):356-63.

MorrisVB, SharmaCP. Folate mediated in vitro targeting of depolymerised trimethylated chitosan
having argininefunctionality.J.Colloid I nterface Sci.348:360-8.

Chatterjee S Thomas B, Kesavadas C, Kapilamoorthy TR. Susceptibility-weighted imaging in
differentiating bilateral medial thalamic venousand arteria infarcts. Neurol India. 2010;58(4):615-7.
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Chaptersin Books

a.  “Biointegraion: Anintroduction”, in Biointegration of Medica Implant Materials: Science& Design;
Pillai C.K.S., SharmaC.P. Edited by Sharma CP, CRC Press, BocaRaton, 2010, 1-15.

b.  “Inorganic nanoparticlesfor targeted drug delivery”, in Biointegration of Medica Implant Materids:
Science & Design; Paul W., Sharma C.P. Edited by Sharma CP, CRC Press, Boca Raton, 2010,
204-235.

The National Academy of Sciences, Indiawas established intheyear1930.The Instituteisgrouped
asan academicingtitution DST. Thetota number of Employeesis15inwhichtotal Number of Research
under faculties (Post Doctoral) is15.

RESEARCH PROFILE OF THE ORGANIZATION
Areas of Research Focus : All thebranches of Science & Technology
Major Resear ch Accomplishments (2010-11) - Itwasinthefollowing areasof research

1. OnWater Purification & Conservation —Studiesand Awareness Programmes conducted by Prof.
V.P. Sharma, M .N.Saha Distinguished Fellow of NAS|

2. On Science Communi cation/Education — Studiesand Awareness Programmes conducted by severd
Fellowsof theAcademy acrossthe country.

3. OnBiodiversity — Studies and Awareness Programmes conducted by Dr. Nirg) Kumar, Pl., DBT
Project at NASI,

4. On By-pass Desert Cooler — Studies and Awareness Programmes conducted by Dr. Manvendra
Tripathi (under aProject of NASI)

5. Library Science & Information—The Academy maintainsavery rich library for facilitating the
researchers; and also organizesregular meetings/workshopsto guidethe students.

6. OnHigh Temperature Super Conductivity in Cuprates; and Flow of Electron through aquantum dot
or adouble dot— Studies conducted by Prof. S.K. Joshi, NASI Platinum Jubilee Chair

7. OnHeme-biosynthetic Pathway of the MaariaParasiteasaDrug Target; and Combination Therapy
of Maariausing Curcumin and Artemisinin derivatives— Studiesconducted by Prof. G Padmanaban,
NAS-Platinum Jubilee Chair

8.  OnPolymer - lonic Liquid Composites— Studies conducted by Prof. Suresh Chandra, NASI Senior
Scientigt
9.  OnOrchids—Studiesconducted by Prof. S.P. Vij, NASI Senior Scientist

10. On Structureand diversity of tropical dry deciduousforest —Studies conducted by Prof. J.S. Singh,
NAS! Senior Scientist

11. OnNano-gold Cataysts— Studies conducted by Prof. V.R. Chaoudhary, NASI Senior Scientist
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12. OnHighAttitude Biodersity — Studies conducted by Prof. UppeandraDhar, NASI Senior Scientist
13. On Several Aspectsof Rhizobacterium— Studiesconducted by Prof. K.V.B.R. Tilak, NASI Senior

Scientist
14. On Water Wave Scattering Problems — Studies conducted by Prof. B.N. Mandal, NASI Senior
Scientist
IMPORTANT HIGHLIGHTS OF 5 MAJOR RESEARCH PROGRAMMES
(2010-12) :

(& ResearchProgrammeon Water - NASI (Hgs. Allahabad, U.P) being apremier organization of
stientists, engineersand health profess ond sisserioudy concerned about the present Situation prevailing
inthecountry inrespect of community water supply and itsvery critica impact on community health.
Severd studieswere conducted under theleadership of Prof. V.P. Sharmato analysewater quality of
different regions, and NA Sl organized brainstorming sessionswith theleading scientists, technocrats
and hedlth professiona saswell askey policy makerstoidentify thefollowing research programmes
whichareto beimplemented through different agencies.

*  Mapping of Water Bodiesin National Capital Region (NCR) of Indiaby Prof. S.N. Naik, Prof and
Head, CRDT, IIT, Delhi.

*  Water ResourcesM apping and Enhancing theWater Recharging Alongwith Quality Profileof Garhwal
Region. By Dr. B.M. Sharma, Society of pollution and environmental conservations scientists,
Dehradun

»  Devedopment of Cost Effective Technology for Rechargingin Over-exploited Ground Water Resources
inUrbanand Rura Areasin\West Bengd. By Prof. ArunabhaMgummder and Prof AssMazumdar,
School of Water Resources Engineering, Jadavpur University, West Bengal.

*  Assessment of Performance of Existing Rainwater Harvesting Structures in Rural Areas and
Deve opment of M ethodol ogiesfor Efficient Sustainable Rainwater Harvesting System. By SP. Sinha
Ray, President, Centrefor ground water studies, Kolkata

»  Development of anintegrated sampleand user-friendly and cost-effective system of Water Quality
Monitoring in the rual areas of the country by Dr. PK. Jha, Sulabh International Academy of
Environmenta Sanitation.

(b) Programmes on Science Education/Communication : Innovative methods of teaching,
development of low cost experimental tools & techniquesand organization of severa workshops/
orientation programmes and refresher courrsesby NASI alongwithits 15 Chaptersall acrossthe
country.

(o Programmeon Biodiversity —Severa programmeswere organized to investigate areaspecific
biodiversity; the Biodiversity Registershavea so been prepared for afew regions.

(d) Maintenanceof arich Library; and Programmeson Library Science& Information—The
Academy maintainsavery rich library for facilitating the researchers; and al so organizesregular
meetings/workshopsto guidethe students.
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(8 OnBy-passDesert Cooler —Intensiveresearch and awareness programmes were conducted to
minimize mosguitogeni ¢ conditions, and reduce the menace of maaria, dengueetc. inand around
Allahabad region.

Major and UniqueNational Facilitiescreated (2010-11) : TheAcademy has created aunique
facility for Water Andysisby devel oping aportablekit; alsothe Ganga-gallery congtructionisto becompleted
by theend of theyear 2011.

IMPORTANT COLLABORATIONS (NATIONAL AND GLOBAL) ESTABLISHED
(2010-11): TheAcademy hasestablisheditscollaborationswith the Nationa and International Laboratories
throughitselected Fellows; and a so with other National ScienceAcademiesof Indiaand China.

IMPORTANT OUTPUT INDICATORS (2010-11)

1 | Publications Published al the regular journals and Special ssues of
International repute.

Patents/ know-hows The Senior Scientists patented/applied for patenting their findings|

Designs and other intellectual Products | Severa scientific and educational CD’s were devel oped

Post Graduate and PhDs trained JRFs/SRFsworking with the Senior Scientists are being trained in
their area of research. Also the Academy is giving training to the
young researchers through its Summer Research Fellowship
Programme, being operated jointly by the three National Science
Academies.

5. | Other products Helping the School/College teachers in developing low cost
teaching aids/tools through its Science Communication

Programmes.

For Knowledge Service and Expert system organizations (TIFAC, NABL, Vigyan Prasar and
the Professional Bodies)

1 | National data bases developed Compilation of research papers through its regular publications;
and maintenance of these on a defined website —
http://nasi.iiita.ac.in/library

2. | Historical datacomplied Compiled the History of the Academy; and also News /Views/
Comments/Recommendations on various Science Society |ssues
of National Importance

3. | National missions led and coordinated | The Fellows of the Academy are actively involved in several
important missions related to science and society, as severa are
occupying major responsible positions in the country

4. | Foresight reports and analysis if any The analysis and reports on Water Conservation Issue, Malaria
Control, Biodiversity Conservation, Nutritional Status etc. have
been sent to the concerned agencies.

5| Any other original xpert system devised | The Academy has carved a niche in the area of science
communi cation/education programmes.

ANNUAL REPORT 2010-2011 345



Wadialngtitute of Himalayan Geology was established inthe Year 1968in Dehradun. Itisgrouped
under Global History & Hedlth. Thetotal number of Employeesis204 inwhich researchfacultiesis61:56
faculty membersare Post-Doctoral .

AREASOF RESEARCH FOCUS

Thelnstitute has acclaimed reputation of internationally known center of excellencefor researchin
geology and geophysics, aimed to unravel the orogeny of theworld’syoungest and | oftiest mountain
system and itsrolein climate modulation. Itsresearch activities are grouped into five mission mode
projectsthat areimplemented through long-term and short-term projects.

MAJOR RESEARCH ACCOMPLISHMENTS (2010-11):

Theresearch activity of the Ingtituteis centered around five mission mode projects (Himtransects,
Climate-Tectonicinteraction, Biogtratigraphy and Biodiversity Environmenta Linkage, SustainableNatura
Resources, and Real Time Geology for Society), and somemajor achievements madeinthese projectsare
giveninsection 3.

IMPORTANT HIGHLIGHTSOF 5 MAJOR RESEARCH PROGRAMMES (2010-11):

1. Thegeochemical studiesof gabbroicintrusive of Miri-Buxagroup in the Siang Window of Eastern
Himalayasuggest their derivation from primitive mantle source similar to Komatiitic composition at
moderateto higher degree of partial melting (8-20%), and intrusion in acontinental rift tectonic
environment.

2. TheGangariver systemin NW Himaaya, during the past 40 kaaggradaded in two magjor phasesin
response of thetwo phased deglaciationintheHigher Himaaya Theincision of theriver valley took
placein responseto increased monsoon ~11 ka, however, in theforeland theincisiontook place 3-
4 kalater, suggesting atimelag inthesurfacia responsesto particular climatic pulse.

3. TheOSL dating of terraces|ocated dong Siang river, north of MCT at Tuting, NE Himaayasuggested
major episodes of tectonic uplift from >21-8 kawith three phases of bedrock incision centered at
<21 ka, ~11 kaand ~8 ka.

4. Therepresentative carbon isotope anayses (o *C) of Almoragraphite, suggested that the graphite
has crystalized from biogeni c carbon during the metamorphism of the host sediments.

5. Sasmichazard andyssof NW Himalayacarried out using probabilistic technique show high hazard
potential zonesto be centered around Kashmir region (0.70g), Kangraregion (0.50g), Garhwal
region (0.50g) and Darchularegion (0.50g) with intervening zonesrepresenting thelow hazard zones
(~0.25g) for 10 % probability of exceedancein 50 years.

Major and UniqueNational Facilitiescreated (2010-11)

Stable | sotope Mass Spectrometer (DeltaV + from the Thermo Scientific, Germany) isbeing added
toexidingfacilities
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IMPORTANT COLLABORATIONS(NATIONAL AND GLOBAL) ESTABLISHED (2010-11):

I nter national National
Iceland, Switzerland and Norway (in Process) DoonUniversity
IMPORTANT OUTPUT INDICATORS

1. Publicaions SCI Journals: 40

Non-SCI Journals: 8
In Press/Accepted :24

2.  Post Graduate and PhDstrained 30 PG, 08 Ph.D.
EMINENCE INDICATORS (2010-11)

For Academic I nstitutions

Impact Factor Aggregates 56 (till October 2010)

Any other acclaims (to be specified) 1. Prof. Anil K Gupta has been selected for the Third World Academy
of Science (TWAYS) Prize, 2010 for hisfundamental contribution to the
study of Indian monsoon variability.

2. The Geological Society of Indiaawarded Dr. Pradeep Srivastavawith
the prestigious * S.S. Merh Award—2010" for his significant
contributions in the field of Quaternary Geology.

3. An “outreach workshop on Earthquake Risk Reduction” will be held
at Wadia Institute of Himalayan Geology, Dehradun on 14" December
2010 to disseminate information of societal importance based on
scientific results from the collaborative project to local stake holders
including engineers, architects, schools authorities and hospital
authorities.

"

Laser Raman Micro Probe at WIHG Lab

Fig. 10.17. Diagram showing the range of &°C valuesin Almora graphite together with major graphite deposits of the
world.
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Set up intheyear 2000, National Innovation Foundation (NIF) India, based at Ahmedabad, was
provided acorpusof Rs20 Croreby DST for its operations. Building upon the Honey Bee philosophy,
NIF carried forward themissionto provideanurturing platform to the grassrootsinnovatorsand knowledge
holdersof the society. NIF has scaled up the activitiesrel ated to scouting, documentation, vaidation/value
addition, IPand businessdevel opment rel ated to grassrootsinnovationsand traditional knowledge practices
manifold in the last decade. With Cabinet’s approval on 10" June 2010, NIF became a grant-in aid
ingtitution of DST with abudget of Rs. 26.06 Cr during 11" fiveyear plan.

Mandated to build aNational Register of green grassrootsinnovationsand outstanding traditional
knowledge, NIF iscommitted to help I ndiabecome an inventive and creative society by documenting,
adding value, protecting intellectua property rightsof the contemporary, unaided, technological grassroots
innovations aswell as outstanding examples of traditional knowledge on commercial aswell asnon-
commercid basis.

. —40 —30 —20 —10 0 +10
& "C pgg (%oo) ¥ ¥ y y y y
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Fig.10.18: Children’screativity and I nnovation competition

Theannud nationa competitionfor sudents ideasandinnovation- IGNITE 10 organizedinassociation
with Central Board of Secondary Education (CBSE), Society for Research and I nitiativesin Sustainable
Technologiesand Ingtitutions (SRISTI), Everonn Education Ltd., and other partnerswas ableto generate
2139 entriesfrom 161 districtsfrom 29 statesand Union Territoriesof India. Theawardswere declared
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on October 15 - Dr APJKaam'sbirthday celebrated as Children’s Creativity and Innovation Day by
NIF. The award ceremony was held on November 8, 2010 at IIM A, where 18 creative ideas and
innovationsfrom 22 children wereawarded by Dr APJAbdul Kalam.

Scouting and Documentation:
National Biennial Campaigns

Oneof themagjor activities of NI F has been scouting ideas, innovationsand traditional knowledge
fromdifferent partsof the country and recogni zing the outstanding innovatorstraditiona knowledgeholders
at theNational level. Sinceits establishment about 145000 innovations, ideas and practices have been
scouted (not al are unique or accepted) from about 550 districtsof the country and 383 technologieshave
been awarded in Five Nationa Award functionssofar. Theshort listing of entriesreceived during the Sixth
Competitionisin progress. The Seventh Biennial Competition, which began on 01 February 2009, would
conclude on 31 December 2010 and till date about 16000 entries from 31 states and UTs have been
received.

Shodh Yatras

The 25th Shodh Yatra (the journey of exploration on foot is organized for one week to ten days,
twiceayear during extreme summer and winter) was organized with the assistance of SRISTI from 15
May to 21 May 2010 in Narayanpur district of Chhatisgarh. The 26th Shodh Yatrais planned from 3
January 2011 to 9 January 2011 in Laitkynsew village, Sohra(Cherrapunji) to Smit, Shillong, Meghaaya.
In these Shodh Yatras, the shodh yatriswho came from different states of the country and abroad, learn
from common peopl e, honour outstanding knowledge holdersat their door step, sharpen their sensitivity
towards environment, respect tremendousweal th of traditional knowledge and appreciate adesirefor
growth and development among thelocal people.

Compendiumson innovationsfrom/for different statesof India

Twenty-six coffeetable booksbased on the grassrootsinnovationsand practicesfrom NIF database
were prepared and presented to the respective Chief Ministersof asmany statesby Dr Vijay L Kelkar,
Chairman, Thirteenth Finance Commission and Member, Governing Board, NIF. In continuation of this, a
compilation of innovationsand practicesfromthe North East stateswas al so presented to the M Psof NE
statesin February 2010. In addition, aspecia compendium of grassrootsinnovationsfrom different states
of thecountry ‘ Indialnnovates hasal so been prepared.

Wor kshopson Scouting and Documentation:

Asapart of capacity building program of scouts, anational workshop on scouting and documentation
was organized on 22-23 September 2010 at Ahmedabad. About eighty scoutsand vol unteersfrom twenty
onedatesof thecountry participated inthetwo daysprogram. Smilar workshopsinvolving scouts, innovators,
teachers, etc., were organized from timeto timein different parts of the country to giveimpetusto the
scouting and documentation activities.

ValueAddition, Resear ch and Development:
NIF-ICMR collaboration:

Out of dl thepracticesreceived a NIF, mgority dedl with herba drugsfor human or animal gpplications.
To validate the unique herbal claimsfor human health, NIF entered intoaMoU with ICMR on 23 June
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2006. TheNIF-ICMR Joint Implementation Committee meeting, held at Indian Ingtitute of Management,
Ahmedabad onApril 15, 2010 reviewed the progress of the cooperation. The Committee recommended
that earlier presented projectsmay again bereviewed/ reass gned by the Subcommittee, which may decide
to outsourcethem aswell. Committee a so recommended the augmentation of SRIST| |aboratory facilities
and establishing the herbarium and repository of non codified plantsat NIF. Herbariumand plant repository
dedicated for Non-codified plantswill be established in coming year.

Validation of grassrootstechnologies:

Vaidation of twelve herba technol ogieswasaccomplishedin thefinancia year through collaboration
with different |aboratories, field trialsand ingtitutionssuch asCV Sc & AH, Jabalpur, SRISTI Sadbhav
L aboratory, Ahmedabad, Oxford College, Bangalore, CAZRI, Jodhpur, IARI, New Delhi, NDUA&T,
Faizabad, I1VR, Varanas and Farmer’sField, Kheda

The Energy and ResourcesInstitute, New Delhi and MalaviyaNational I nstitute of Technology,
Jaipur tested the Biomass gasifier devel oped by Raisingh Dahiyaand found the design (open top biomass
gasifier) to be uniquewith high gasification efficiency. KarnatakaAntibiotics & PharmaceuticalsLtd.,
Bangalorefound significant curative propertiesof the herbal formulation devel oped by Ukhardiyabhai
Raot against mastitis. Fracture healing formulation by Mogjibhai Damor tested at Bangalore University
wasfound to enhancethe proliferation of osteoblastsand minerdization of bone.

Support toinnovator for prototypedevelopment, testing, design optimization:

Financial assistance was provided to fourteen innovatorsfor prototype development, testing the
innovation, design optimization, development of proof of concept model of technol ogical innovations,
trials, etc. Professiona designershavea so beeninvolved for design optimization.

Wor kshop with Future Group for valueaddition in Grassr oots Technologies:

A workshop with Future Group was organized on 26 October 2010 for identifying technological and
market gap, and to devel op the roadmap for making them viable products.

Microincubator support:

Financid ass sancewasextended to seveninnovatorsfrom different statesfor devel oping infrastructure
support for augmenting their innovations/ideas. Thiswould a so enablethem to extend fabrication support
toideasand innovationsof other innovatorsof theregion.

Microventurelnnovation Fund (MVIF) support toinnovators:

Ten new projectswere sanctioned for atotal amount of Rs. 71,98,000.00 (seventy onelakh ninety
eight thousand rupees only) of which Rs. 41,75,000/- (Forty onelakh seventy fivethousand rupeesonly)
weredisbursed to different innovators. A sum of Rs. 2,50,000 .00 (two lakhsfifty thousand rupees) was
also released as second instal Iment for aprevioudy sanctioned project.

Intellectual Property Right:
Patent applications

NIF appliedfor thirty one patentsincluding eight provisiona specificationsand twenty threecomplete
specificationsof grassrootsinnovationsin thefinancial year till October 2010.
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Dissemination:
Collaboration with CAPART:

NIF partnered with CAPART to assist their Technology Resource Centres(TRCs) and other potentia
NGOsininitiating scouting and documentation of grassrootsinnovations(GRIs) and traditiona knowledge
(tk). Theaimisto assist selected member TRCsand state bodiesto adopt/expand methods and systemic
approaches to scout, document and promote grassroots innovation through knowledge sharing and
networking. Thetechnologieswill beidentified for social and commercid diffusion after validating and
improvising. Thisisin addition to the present effortsof NIF for scouting, documentation, validation, value
addition, PR and dissemination activitiesof NIF.

Toinitiatethiseffort, aworkshop on “Building Capacity for Scouting, Documentation, Database
Devel opment and Dissemination of GrassrootsInnovations’ was organized with the help of Centrefor
ManagementinAgriculture, [IM A on June 7-8, 2010 where expertsfrom different fiel dsgave presentations
to the participants. Theworkshop was attended by representativesof NGOs, CAPART TRCsand members
of Councilsof Scienceand Technologiesof different states.

The collaboration isbeing monitored and guided by expert and techno commercial committees,
which were setup by CAPART in consultation with NI F under the chairmanship of Prof R. Kumar.

Exhibitions of Grassr oots Technologies

NIFwasinvited by the Hon' ble President of Indiafor organizing an exhibition of the grassroots
technologies at the Mughal Garden, Rashtrapati Bhawan from 10-14 March 2010. Her Excellency,
Hon’ ble Smt Pratibha Devisingh Patil inaugurated the exhibition on March 10 and visited morethan 32
stallswith more than 50 innovations primarily from theinformal sector. She had declared 2010-2020 as
the decade of innovation earlier and this exhibition conveyed our commitment to that mission. Many
distinguished dignitariesvisted theexhibition; then Minister of Scienceand Technology (Independent Charge)
Shri Prithvirgl Chavan, Chief Minister of Delhi Mrs ShellaDixit, Membersof NIC, film director Mr James
Cameron, Secretary MSME, Secretary MNRE, Secretary DSIR, Secretary DST to nameafew.

NIF participated in the Army Innovation Seminar cum Exposition on 29-30 June 2010 at EME
Headquarters, Delhi whereit showcased different grassrootsinnovationsliketrench digger, herbal bullet
proof jacket, bio massgasification system and pollution controlling filter among many others.

Publication of Success Sories

A seriesof success storiesof grassrootsinnovations and practices have been published by Yojana,
TheHindu and rediff.com. Thearticlesin The Hindu and rediff.com have generated tremendousresponse
intermsof dissemination aswd| asforging linkages. Many entrepreneursand investorswrote back expressng
ther interest toinvest or licensethe profiled grassrootstechnol ogies. Articles have al so been appearing in
other leading national dailieslike The Timesof India, Indian Express, DNA, and others.
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