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OVERVIEW

The Department of Scienceand Technology, Government of India, hasbeen abletoinitiatealarge
number of new andlandmark programmesand measuresof long terminterest to the Scienceand Technology
sector inthe country during 2009-10. It hasbeen aproductiveyear for the Department. There have been
consciousattemptsto increasetheefficienciesof internal processesand ddlivery of ongoing programmes,
ontheone hand and mount new initiativeswith apotential impact on the Science and Technol ogy |andscape
of the country, on the other. During the financial year 2009-10, some programmes which target
transformational changesin theresearch and devel opment have beeninitiated.

Someof theimportant landmark accomplishmentsof the Department and new initiativesmadeduring
theyear 2009-10 have been summarized here.

1. Landmark Accomplishments and New Initiatives

A. New M echanismsfor Promotion of Basic Research

Establishment of Scienceand Engineering Resear ch Boar d

Establishment of Nationa Science and Engineering Research Board (SERB) asan autonomousbody
for promoting bas ¢ research hasbeen notified in March 2010. Composition of the Board hasbeenfindized.
TheBoard isexpected to play amgjor roleinthe promotion of ExtraMura Researchinthecountry.

I mplementation of Innovation in Science Pur suit for Inspired Research (INSPIRE)

Roll out of four of the five sub schemes of INSPIRE has been made during 2009-10. Total of
1,20,995 INSPIRE Awards for youth in the classes of V! to X from atotal of 25 States and Union
Territorieshave been released. Total of 55 summer and winter campsfor about 14000 INSPIRE Interns
for youthintheclass X1 have been organized. Seventeen Nobd prizewinners have participated in these
camps. 2396 INSPIRE scholarshipsfor youth pursuing studiesin basi ¢ sciencesin mathematics, physics,
chemistry and life scienceshave been sanctioned while 360 | NSPIRE Fellowshipsfor doctoral studiesfor
thetop rankersin the university examinations have been sanctioned during 2009- 10.

Special packagefor Infrastructure Strengthening of Academic Sector in Jammu and Kashmir

In order to promote basic research in the state of Jammu and Kashmir, aspecia package of Rs. 60
croresfor the period 2009-2014 has been designed and delivered, Under this scheme, total of 38 colleges
have been supported with Rs. 50 lakhsfor strengthening laboratory infrastructure. 70 visiting professorships
for senior faculty from other regions of the country to teach in universitiesin J& K region have been
created. 70 vidting positionsfor young faculty of J& K for research in other region of Indiafor duration of
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3-6 months have been sanctioned. 100 fellowshipsfor doctoral studentsfrom J&K for work in other
regionsof Indiahave been provided. Specia support for creation of back-up power facilitiesuptoRs.1.5
coresper university hasbeen extended.

Consolidation of University Research, Innovation and Excellence (CURIE) for Women
Universities
Asaproactive measurefor improving theresearch infrastructurein women only universities, aspecia

scheme CURIE has been designed and delivered during 2009-10. Two of the six women universities
received the support under the scheme during 2009- 10.

B. Policy For mulation and Resear ch

Science, Technology and I nnovation Policy

A new Science, Technology and Innovation policy hasbeen drafted for wider nationd consultation.Wide
consultation among various stakehol dersis planned during 2010-11.

Data Sharing and Access Policy

A policy framework for sharing and accessto data has been drafted and inter-ministerial consultation
completed during 2009-10. The policy would beformulated during 2010-11.

Academy for SciencePolicy Implementation and Resear ch (ASPIRE)

A proposal for the establishment of an Academy for Science Policy Implementation and Research
has been mooted.

C. Convergent Technology Solutions and Resear ch I nitiatives

Technology Mission for Winning, Augmentation and Renovation (WAR) for Water

Hon’ ble Supreme Court of Indiadirected Secretary, Department of Science and Technology to
addresswater challenges and find out technical solutionsto water problems through research on war
footing. Technology Mission for Winning, Augmentation and Renovation (WAR) for water to beimplemented
during August 2009- August 2011 has been devel oped and launched. The budget outlay for thetechnology
missionisRs.145 crores. Under themission 26 typesof water rel ated challengeshave beenidentified and
technology solutionsfor 10typesof challengeslocatedin 25 clustersof human population of approximeately
10,000 prioritized during thefirst phase of the project.

Solar Energy Resear ch I nitiative

A PAN T initiativefor solar energy research hasbeen mounted. Under theinitiative, total of 37
facultiesfrom 6 Indian I ngtitutes of Technology have been networked for acoordinated project. A company
has been commissioned to design, devel op and establish 256 kw power plant in avillage based on solar
and biomass energy optionswithin 18 months. Under the project, diesel power parity intermsof cost per
unit being lessthan Rs9 per kwh has been targeted.
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Technology Compendium

A compendium of technol ogiesdeve oped and availablewith R& D indtitutionsunder variousministries
of the Government of Indiahas been prepared during 2009-10. Technol ogiesfrom Department of Atomic
Energy, Agriculture Education and Research, Biotechnology, Defence Research and Devel opment
Organization (availablefor civilian use), Earth Sciences, Science and Technology and Space areincluded
inthecompendium.

D.International S& T collaboration

Indo USEndowment Board

In order to support S& T cooperation with US, an endowment fund of USD 30 million has been
created. In order to managethe fund, an Indo-US Endowment Board has been formed during 2009-10

EU-IndiaCoordinated Call on Solar Energy

Based on acoordinated call for research on solar energy has been made inviting proposalsfrom
knowledge networksand consortiafor competitive grantswith atotal budget outlay of 5million Euorsfor
aperiod of fiveyears.

Indo UK Science Bridges

Indo UK science bridgesin theresearch areas of Next Generation Telecommunication Networks,
Solar Energy PV materia sand two other areas have been mounted with UK funding UK partnersand
DST funding theIndian partners.

Formation of Indo Ger man Scienceand Technology Centre

Approva shave been obtained for establishing an Indo-German Scienceand Technology Centrefor
promoting S& T cooperation in gpplication areas of science and technology.

Establishment of Max Planck DST Instituteon Computer Science

Ajoint virtud ingtitutewith Max Planck Society Germany on computationa scienceshasbeen launched
inIndian Ingtitute of Technology Delhi.

IndoAustralia Strategic Resear ch Fund

Ajoint fund of 200 million Austraian dollarsto be operated over aperiod of fiveyearsand deployed
for funding projectsunder S& T cooperation between Australiaand I ndiahas been established.

E.S& T Interventionsfor Social Good

Establishment of anew M echanisms

Inorder to promote convergent technology solutionsfor applicationsinrural India, anew council for
Science and Technology for Rural India(CSTRI) has been formed and two facilitation centres one at
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North East Ingtitute for Science and Technol ogy and other at Indian Institute of Technology, Madras at
Chennai have been established.

Conversion of National I nnovation Foundation into an Autonomous| nstitute of Gover nment of
India

National Innovation Foundation has been supported through acorpusfund from DST for promoting
grassrootsand inclusiveinnovationsfor morethan 10 years. A pprova shave been obtained for conversion
of NIFinto an autonomousingtitution of DST during 2009-10.

F. Acquisition and Establishment of New Resear ch | nstitutions

Institutefor Advanced Studiesin Scienceand Technology (IASST)

|ASST, Guwahati has been taken over from the Government of Assam as an autonomousinstitution
of DST during 2009-10.

Establishment of National Centrefor Himalayan Glaciology: Inorder toingtitutionalize Indian
research effortson Himal ayan Glaciol ogy, anew national centre has been proposed. Nodal centre for the
National centre has already been established as unit in the Wadia Institute for Himalayan Geol ogy,
Dehradoon.

G. Missionsunder National Action Plansfor Climate Change

National Mission for Sustaining Himalayan Ecosystem (NM SHE)

PrimeMinister’s Council on Climate Change hasaccorded in principlegpproval for implementinga
Nationd Missionfor Sustaining Hima ayan Ecosystem. Thisnational missonwill becoordinated by DST
inclosecollaboration with other sister departmentsespecialy Ministry of Earth Sciencesand Ministry of
Environment and Forests.

National Mission on Srategic knowledgefor Climate Change (NM SKCC)

PrimeMinister’scouncil on Climate Change hasaccorded in principleapprova for implementinga
Nationa Missionfor Strategic Knowledgefor Climate Change. Thisnational missonwill be coordinated
by DST inclose collaboration with other sister departments especialy Ministry of Earth Sciencesand
Minigtry of Environment and Forestswith specia oversight mechanism and mirror Sitesfor datamanagement
and monitoring.

2. Output Indicators of Ongoing Programmes
Resear ch and Development (Science and Engineering Resear ch Council)

There have been significant increasesin the number of ExtraMura Research projectsfunded under
SERC during 2009-10 relative to those in 2006-07. Number of projects funded under SERC is 537
during 2009-10. Thisrepresentsan increase of 68% over the number pf projects supported during 2006-
07. Interms of funds sanctioned, thisincrease representsagrowth of over 235% during thethreeyears.
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JC Bose Fdllowships, Ramanujan Fellowshipsand Swarna Jayanthi Fellowshipswereawarded to 35, 27
and 5 scientistsin 2009- 10, respectively. A comprehensive Human Resource Devel opment Programmein
Mathematical Cciences hasbeen approved by SERC.

During theyear 2009-10, total of 355 new projectswere sanctioned to young scientists under Fast
Track mode. Tota of 103 young scientistsunder the age of 35 received overseasfellowshipsfor advanced
training and 320 studentswere selected for prestigious KV PY fellowshipsduring 2009-10. Thegrowth
trends in the number of projects supported under SERC for the years 2005-06, 2006-07, 2007-08,
2008-09 and 2009-10 are 253, 331, 495, 520, and 537 with budget sanctioned being Rs. 46,2, 68.6,
131.9, 144.2 and 160.8 crores, respectively.

Technology Development Programmes

Technology Development programmesimplemented by DST are generally based on technology
leads sourced from various public funded ingtitutionsin the country and linking themtotrandation and filed
implementation of thetechnol ogies. Technology |eads selected for trand ation and implementation aremicro
hydel systemsfor decentralized power generation, water purification for drinking water and solid waste
management. Total of 30 Technology |eadswere sel ected for trandl ation and further devel opment and
technology proving in morethan 50 | ocationsin the country.

S& T for Socio-economic Development

Programmesrel ating Science and Technol ogy to socio-economic development by the Department
have been of many types. In some cases, these pertained to the development of Entrepreneurships,
technol ogy incubations, women entrepreneurship parks, projectsleading to capacity building of rurd youth
and weaker sectionsof thecommunity. Nationa Resource DataM anagement Systems(NRDMS) provide
| ocation specific dataon natural resourcesusing geo-spatia and other data. Scienceand Society programmes
have ddlivered through long term core support to 17 field groups, training programmesfor women and
youth covering about 250 groups, and total of 35 new projects sanctioned during 2009-10. Severd
capacity building programmesinvolving salf-hel p groups have been organized. Thetota number of people
benefiting directly from the various programmesinitiated under Scienceand Society schemeof DST during
theyear 2009-10 isestimated at 3,000.

S& T Entrepreneur ship Development

Duringthelast threeyears specia momentum for establishment of Technology Businessincubators
has been gained. Five new incubatorswere establi shed during 2009-10 and seed support was extended to
three Science and Technology Entrepreneurship parks. A status report on STEPs and TBI s has been
brought out for thefirst time. Innovation and Entrepreneurship Development Centres (IEDC) isanew
schemeunder which six |EDCswere established during 2009-10. Scienceand Technol ogy Entrepreneurship
Development STED projectswerefurther consolidated under which 2500 unitswere promoted during the
year. Morethan 8000 studentswereimparted training in Entrepreneurship devel opment during the year.
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I nternational S& T Cooper ation

Under thevariousongoing S& T cooperation related activities, el ghteen workshopsand thematic
meetings and about 520 exchange visits, 416 new joint projectswith support to more than 500 ongoing
projects and seven programmeswerefacilitated. Active programmes of cooperation with 25 countries
and EU, SAARC were supported during 2009-10. New intergovernmental agreementswerefinalized
with six countries. Total of 13 joint committee meetingswere held during 2009-10. CV Raman Fellowships
with Africafund making aprovision for 1216 person months of research work per year in Indiawere
findized.

National Data M anagement I nfor mation System

R&D datisticsrelatingto Indian S& T sector for two financia years namely 2006-07 and 2007-08
were collected and brought out. Updating of R& D statistics datato gain currency hasbeen prioritized
during 2009-10. Global Research Report prepared by Thomson Reuters has brought out the growth
trendsin scientific publicationsfrom India. CAGR of publicationrateisassessed at about 12% per annum
for thelast threeyear period. Thisisto be compared to the global rate of about 4% for the corresponding
period. Relative position of Indiawith respect tofiling patentsin the USA hasimproved from 25" in 2000
to 19"in 2006 and 16" currently. The Department has mounted anew initiative Science, Technology and
Innovation and Creation of knowledge (STICK) with a view to develop innovation indicators and
benchmarking of national innovation system.

ScienceCommunication

Morethan 25 interactive programmes on science and technol ogy covering al regionsof the country
wereimplemented during 2009-10. Children Science congress, Teachers Science Congress, Science
Communi cators congress, Hands-on science are some maga programmes organized by the Department
during 2009-10. Total number of people to whom National Council for Science and Technology
Communication (NCSTC) wing of DST connected during 2009-10 exceeds 15 lakhs of people. Science
Express, amegaclassroom on whedl s, remained theflagship of NCSTC and sinceitslaunchin 2007 it has
received about 50 lakh people, mostly students, at 150 locations across the length & breadth of the
country in 600 daysof running.

Survey of Indiaand National Atlasand Thematic M apping Or ganization

Survey of Indiaand National Thematic Mapping Organization (NATMO) have carried out more
extensivesurvey and prepared map dataand productswith increased spatia resolution for Open series
maps. Generation of digital topographic dataon 1:25000 scaleisunder progress. Of the 19390 sheets,
12027 have aready been surveyed and 7874 sheets published in hard copy form with 5400 sheetsbeing
avalableindigital format in soft copy forms. Tidal observatory network hasbeen upgraded by ingtaling 25
digitd tidal gaugesco-located with GPSrecelversa ong thelndian coast line.
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Autonomousl nstitutionsNurtured by DST

Department supportstotal of 15 research ingtitutions, 5 professional bodiesand three specialized
knowledgeinstitutions covering awide range of research and science and technology areas. Average
number of publicationsemanating from theseingtitutions during thelast three years has been about 1350
per year with an averageimpact factor per paper of 2.3. During theyear 2009-10, morethan ten scientists
working intheinstitutionsreceived high academic honoursin theform election to prestigious science
academies, Shanti Swarup Bhatnagar prizes. Specific accomplishmentsof theingtitutionsareelaborated in
thisreport.

Nano Mission and Mega Science

Under Nano mission, 33 new projectswereinitiated during 2009-10. Indian beam linein Synchrotron
at KEK, Japan has been built and made availableto Indian scientistson 250 daysayear on adedicated
basis. Negotiations have been completed for availing access to Petralll in Desy in Germany. This
arrangement would provide accessto 13 beam linesin the advanced facility for supporting research on
materialsscience. Similar negotiations have a so been compl eted for gaining accessto Elettraat Italy for
facilitating accessto support macro molecular crystallography.

Drugand Phar maceutical Programme

Six new collaborative projects between public funded institutionsand industry aswell as8loansfor
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. New products
for Kala Azar and anti AIDS have been launched in the market during the year 2009-10.

Innovation Cluster

A public-private partnership with NASSCOM for supporting innovation clustersin select sectorshas
been devel oped. I ncubation centresoninnovati on are be ng promoted through apartnership with Technol ogy
Development Board.

Water Technology Initiative

Under water technol ogy initiative, twenty technology products have been identified for assessment
for gpplicationsin rural schoolsin 20 States. The assessment process hasincluded eval uation of technical,
financid aswell socid viahilities.

Training Programmesof S& T M anpower

Total of 41 training programmes have been conducted during 2009-10.

3. Resource I nputs planning and Deployment

Financial Ddliveries

Thetotal financial delivery of the Department has been 99.77% of the Revised Estimates of Plan
funds. On account of implementation of severd austerity measures, anet saving of Non-plan expenditures
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hasbeen redlised. System for expenditure planning and monitoring hasbeen standardized and implemented
resultingin processefficiency

Sructured M echanismsfor Deter mining Grant-in Aid toAided I nstitutionsof DST

After severa roundsof brainstorming discussionsand planning, asystematic gpproach to determine
thelevel of GrantinAidfor Aided Intitutions hasbeen devel oped. Fixed costsof theingtitutions“A” were
determined based on the number of scientific faculties contributing directly to the R& D outputs of the
organization. Fixed costsper faculty have been set at Rs.30 lakhs per scientist. Devel opment costs of the
laboratories“B” covering R& D heads of equipment, consumablesand chemicasaswell aslibrary have
been computed at 66% of fixed costsof eachingtitution. Objective methodsfor measuring the performance
growthrate“C” over four of five selected parameters have been worked out. Consensusamong al the
Aided Institutions for determining the size of the annual Grant in Aid has emerged. The phase-wise
implementation of the approach commenced during thefinancial year 2009-10. Evidence-based resource
deployment strategy for R& D ingtitutionsnurtured by DST isbeing experimented.
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CHAPTER

SCIENTIFIC RESEARCH, INFRASTRUCTURE AND
HUMAN RESOURCES DEVELOPMENT

SCIENCE AND ENGINEERING RESEARCH COUNCIL

The Scienceand Engineering Research Council (SERC) of the Department hasemerged asthesingle
largest support system engaged in promoting basic researchinal areas of scienceand engineering and has
achieved sgnificant successin furthering the growth of researchinfrontier areas. It hasbeenthemainstay
of open-ended basi c research in the academi ¢ sector; about 44% of the extramural research funding in
Universities Collegeswasfrom SERC and therest from 18 other Departments/ funding agencies.

SERC continued its programmes to promote research and development (R&D) in new and
interdisciplinary areas of Science & Engineering. Projectsto be sponsored under SERC are carefully
sel ected through the concept of ProgrammeA dvisory Committees (PAC). It played apro-activerolein
identifying challenging areas of research and supported proposal swith defined objectivesin these areas.
SERC hasover theyears created achain of research centersof excellenceindiversefieldsof S& T and
contributed to augment R& D capabilitiesat academicingtitutionsand nationd |aboratories. Many of these
Centres have advanced research facilitiesto attract young researchers.

Manpower Development is an integral part of the SERC Scheme. Innovative human resource
devel opment programmeswereinitiated/ continued. It continued supporting programmeslikethe Kishore
Vaigyanik Prothsahan Yojana (KVPY), DST-INC Summer Student Fellowships, Integrated Science
Olympiad Programme, etc besides attracting Young Scientiststo take up chalenging R& D activitiesasa
caresy.

The Council met thrice during the period and has approved projectsin various broad areas of Science
& Engineering. It has supported several training programmes, workshopsand SERC schoolsintheareas
of Solid State & Materials Chemistry; Advanced Biological Inorganic Chemistry; Green Chemistry
applications, research activities& recent trends; Theoretical High Energy Physics, Nonlinear Dynamics,
Nuclear Astrophysics& Neutrino Astrophysics, Astronomy and Astrophysics; Chronobiol ogy- Clocks
Rhythms & Behaviour; Herpetology; Neurosciences, Coastal Hydrology; Atmospheric Effects& Loca
AreaAugmentation Systems; Aviationwegather hazards, Matrix vauablecaculus& satistica distribution
theory and gpplicationsin dataandysis, model building & astrophysics problems; Optimization theory and
goplication.

The Council approved a comprehensive Human Resource Development Programme in
Mathematical Sciences. It includescreation of regiond forumsfor collegeteachers; development of non-
traditional modes of delivery of education, primarily web based interactive methods; the International
Congressof Mathematicians2010in Hyderabad and number of satellite conferences, Mathematicsinitiatives
for Women Studentsetc.

Thecontribution of Indian scientistsin scientific Journdsat nationad and global leve isbeing recognised
by the peersand S& T A cademies. Some of them havereceived National & International recognition.
Specid effortsweremadetoidentify active scientists, particularly Young ones, and I nstitutionsin remote
areas and encouraged them by providing research support, and Visiting fellowships, etc.
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The Website for the SERC (www.serc-dst.org), which was launched eight years back, has been
updated and isbeing used extensively by the scientific community.

Specid emphas shasbeen given to themonitoring and eva 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 527 Scienceand Engineering projects
at atotal cost of Rs.16030.4 1akhs. Thediscipline-wiseand institution-wise break-up of fundsisgivenin
Fig. 1 & II.

SERC SUPPORT - DISCIPLINE WISE 2009-2010

Lite Sciences (135)
6%

Tl

Chernical Scisncas [105)
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2%
Figure | SERC Support — Discipline Wise 2009-2010
SERC SUPPORT - INSTITUTION WISE 2009-10
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Figure Il SERC Support — Institution Wise 2009-2010
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R& D Projectssanctioned during 2009-2010

Broad Area No of Projects Sanctioned Cost
(Rsin Lakhs)

Chemica Sciences 105 3261.1
LifeSciences 135 5308.8
Physica Sciences 74 2578.9
Earth & Atmospheric Sciences 60 14721
Mathematica Sciences 34 289.3
Engineering Sciences 119 3120.2

Tota 527 16030.4

The JC Bose National Fellowships

To recognize active scientists and engineersfor their outstanding performance and contributions,
DST indtituted JC Bosefdlowships. Thesefellowshipsare scientist—specific and very selectiveand are
open to Indian Nationals residing in Indiawho are below the age of 60 years and are having regular
positionsin variousingtitutions. Thefellowshipisgranted for aperiod of fiveyears. Thevalue of the
fellowshipisRs. 20,000 per month in addition to the Fellow’ sregular income. In addition, it carriesa
research grant of Rs.5.00 [akh per annum. 35 scientistswere awarded thisfellowship thisfinancia year.

TheRamanujan Fellowships

The Department instituted Ramanujan Fellowshipsfor brilliant scientistsand engineersfromal over
theworld to take up scientific research positionsin India. It isespecially directed at those scientistswho
want toreturnto Indiafrom abroad. The Ramanujan Fellows can work inany of the scientificingtitutions
andunivergtiesinthecountry andthey aredigiblefor receiving regular research grantsthrough theextramurd
funding schemesof various S& T agenciesof the Government of India. Thisfellowshipisopento scientists
and engineersbelow the age of 60 years. The duration of Ramanujan Fellowshipisalsofiveyears. The
vaueof thefelowshipisRs. 75,000 per monthfor thefirst 3 yearsand Rs.60,000 per month during thelast
two years. Each Fellow, in addition, receives aresearch grant of Rs.5.00 lakh per annum. 27 scientists
wereselected for theaward of this prestigiousfellowship thisyear.

Swar naJayanti Fellowship Scheme

The scheme waslaunched by the Government in 1997-98 to commemoratethe 50" year if Indid's
independence. Under the scheme, fellowshipisprovided to few outstanding young scientistsupto 40 years
asrecognition of theresearch work doneby themin Science & Engineering. A fellowship of Rs.25,000/-
p.m. isprovided under the scheme apart from the salary drawn by thefellow from hisinstitute. A project
that hasnovety andinnovativenessembedded initisa so supported dong with thefelowship. The Department
hasawarded 80 such fellowship since 1997-98 and many of thefellowsthat were sd ected were subsequently
selected as Shanti Swarup Bhatnagar Prize or asINSA or Academic Fellows.

During theyear, 202 gpplicationsin variousareaswerereceived asagainst 127 last year. Thesdlection
processhas 3 levesof scrutiny. During thelast two years, thefoll owing candidates have been awarded the
SwarnaJayanti Fellowship:
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SwarnaJayanti Fellowship Awards—Year 2008

Raman Research | ngtitute,Bangal ore—560 080.

SL. No.| P NAME & Address SubjectArea

1 Dr. JitendraK. Bera, D/o Chemistry, II T, Chemica Sciences
Kanpur — 208 016.

2 Dr. C. Bdgji, D/oMechanical Engineering 1T, Earth & Atmospheric Sciences
Chennai —600 036.

3 Dr. GV. Shivashankar, NCBS, Bangalore—560 065. | LifeSciences

4 Dr. Pushkar Sharma, NII, New Delhi — 110 067. LifeSciences

5 Dr. Arindam Ghaosh, D/o Physics, Physica Sciences
I1Sc Bangalore—560 012.

SwarnaJayanti Fellowship AwardsYear 2009

Sl. No. | Pl Nameand Address SubjectArea

1 Dr Pradyut Ghosh, D/o Inorganic Chemistry Chemica Sciences
IACS, Kolkata— 700 032.

2. Dr Shanthi Pavan, D/o Electrical Engineering, Engineering Sciences
[1T, Chennai—600 036.

3. Dr Souvik Maiti, Scientist, IGIB, Delhi — 110 007. LifeSciences

4, Dr Debashish Goswami, Stat-Math Unit, Mathematica Sciences
Indian Statistical Ingtitute, Kolkata—700108.

5. Dr Abhishek Dhar, Theoretical PhysicsGroup, Physicd Sciences

Dr. Abhishek Dhar who wasdected for thisfellowship thisyear was al so awvarded the Shanti Swarup

Bhatnaar Prizefor the year 2009.

Thediscipline wise details of the achievements are asfollows:

CHEMICAL SCIENCES

Support to frontier areas of research continued. Several projects have been funded afew beingin
theinterface areaof Organic Chemistry-Biology-Pharma. Several training programs have also been

organized.

OrganicChemistry

Thefollowing are some of the new projectsfunded during theyear.

> Acyl trandfer reactionsin the solid state: Quantitative structure- reactivity correlation, mechanismand

investigationstowards creating supramol ecular structuresthat exhibit acyl transfer reactivity

»  Towardstheexpanson of thegenetic a phabet: Design, synthesisand study of physica/photophysical
propertiesof unnatural nucleos de base anal ogues and incorporation into short oligononucl eotide

sequences

»  Biomimetic studiesof porphyrinogensand their non covaent interactionsin the biosynthesisof heme

andrelated lifepigments
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»  Dedgnof organic-inorganic hybrid materialsand exploration of their gas adsorption and disorption
properties

»  Development of novel cyclophanesasprobesfor biomolecular recognition

»  Tuningthepropertiesof stimuli sensitive copolymers- A step towards purification of water

»  Synthesisand evaluation of S-Triazine based novel polymeric light stabilizersfor polyurethane
photogtabilization

»  Organocatalytic gpproach for thetotal synthesisof Sanglifehrin-A, Papulacandins, Fumonisin-B and
Tamiflu

»  Chemicd & Biologica evauation of selected Indian medicinal plantsfor anti-cancer activities

A\

Development of chird catalystsfor asymmetric hydroformylation of olefinsfor the synthesisof chira
drugintermediates

I nvestigation of gammaand hybrid gammahelica peptidesasHIV-1 fusuininhibitors
New methodsfor the synthesis of medium-ring azacyclesbased on vinylogous carbamates
Synthesisand pharmacol ogica evaluation of biologically potent heterocyclic systems

YV V V V

Development of perylenebisimide based n type semiconducting materials for opto-electronic
goplications

A new initativeintheinterface areas of Organic Chemistry- Biology-Pharma waslaunched, and two
proposalswere supported. Onewasto develop glycobiology oriented nanotools for devel opment of
NEU-3 (human sialidase) inhibitorsand exploretheir usefor imaging of cancer cells. Thesecondisto
adopt chemical geneticsapproach to dissect pattern formation inthe cellular dimemold Polyspondylium

Somesignificant achievementsaregiven below:

< Anéfficient routefor synthesisof new di- and tri- mesogenic compounds containing chol esteryl
moiety by Cu(l)-catayzed azide-akynecycloaddition* Click’ chemistry hasbeen developed. Thisis
thefirst report of cholesterol based liquid crystal using* click’ chemistry. The dimesogenic compounds
shows SmA* "ISmC* transition dueto acentral transverse dipole derived from DFT study and the
branched chain of rigid cholesterol part playsanimportant rolefor stabilizing the SmC* phase.

% Many one-pot, multi-component, atom economical and sequential reaction methodologies for
synthesizing novel multi-functiona moleculesinhighyield and selectivity weredeveloped. 1,3-Dipolar
cycloaddition of theanion of diethyl 1-diazomethylphosphonate, generated in situ from diethyl 1-
diazo-2-oxoprophyl phosphonate (Bestmann-Ohirareagent), with conjugated nitroalkenes gave
regioisomerically pure phosphonyl pyraxolesin moderateto goodyield. Thesepyrazolesareformed
inone pot viaspontaneouselimination of nitro group.

« Discovery of 1-formyl-9H-2-carboline as new electrophilefor the Baylis-Hillman reaction and the
utility of itsproduct for the synthesis of canthinonesand canthineswas demonstrated.

« A smpleand efficient methodol ogy has been devel oped for the one-pot preparation of +-methylene-
3-putyrolactonesby free-redical induced Barbier-typereaction of methyl 2-(bromomethyl)acrylate
and aldehydesfollowed by insitulactonization.
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s Synthessof largegenerations(upto 6) of dcohol-functionalized poly(ether imine) (PETIM) dendrimers
has been achieved. These dendrimersweretested asorganometallic catalyst in C-C bond forming
reactionssuch asHeck and Suzuki coupling reactions. From aseriesof studies, it emerged that the
multivalent catal ysts were superior than monovalent catalysts. This study has opened up anew,
hitherto unknown possibility incatalys's, namdy, significant increasein catdyssasaresult of clustering
thecatalyticSites.

Inor ganic Chemistry
Some of the new projects sanctioned are:

»  Synthesisand Co-C bond reactivity in coba oximes: Cycloadditionsand molecular box assemblies
with two and more cobalt systems

»  Thermodynamicsof theinversemelting phenomenoninbinary aloys: Experimental studiesand ab
inittogmulation
Dioxygen activation and hal operoxidase activity by mononuclear non-hemeiron (I1) complexes

Bimetal core-shell nanomaterialsembedded in silicate sol-gel and polymer membrane modified
electrodesand their applications

> Interaction of vanadate, molybdate and tungstate with hydrogen peroxideand hydroxylamine: Synthes's,
characterization, reactivity, agueous and solid state properties

» Modelsfor the photosynthetic reaction center: Synthesis, structure, reactivity and photo-physical
propertiesof porphyrindimersand rationalization of supramolecular chiraity

»  Designand synthessof fluorinated meta organic framework materias(FOMOFs) for reversiblegas
storage and sequesteration applications

»  Preparation of complexes by anchoring peroxo speciesof V(V), Mo(VI) and W(V1) to polymer
matricesand exploretheir biochemica propertiesparticularly the effect on enzymesand cataytic
properties inorganic oxidations.

»  Development of convenient synthetic routesto obtain chalcogen (mainly Seand Te) containing N-
heterocyclic (viz. Pyridine, pyrimidine, quinoline) derivatives under mild conditionsand study their
use in organic synthesis. The solubility of the compounds will be enhanced by using micellar/
microemulsonmedia

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

»  Deveopment of anayticad methodology for the determination of tracemetalsusing FI A- complexed
to SPME andAAS. Thisinvolvessynthesisof new chelating reagentsand study their efficacy for FIA

»  Preparation of polymer-anchored coordination complexesand study their binding propoeritesto
nucleicacid with aview to exploretheir usesfor anti-tumor properties.

»  Synthesisof new organometa lic complexesof group 4 metals(Ti,Zr and Hf) that possess Schiff base
and amineligand scaffolds and testing them towards the polymerization of cyclic ester monomers
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(& caprolactom, valerolactone, & butyrolactone, glycolideand lactide) and ethylene. Theintentionis
to usethem asviable catalystsfor polymerization reactions.

Someimportant resultsthat have come out from ongoing projectsare given below:

% Nove tetraorgano ditelluroxanes (containing picrate groups) and bis(ferrocencyl carboxylato)
telluranes have been synthesized and characterized. These compounds could be useful precursors
for telluriteglasseswhich arelikely to exhibit non-liner optical properties.

«  Simple synthetic methodol ogy has been devel oped to synthesize porphyrnogens and itsrel ated
moleculeslike porphyrinsand corroles. Most of these arefully characterized and their interactions
with differentionsand molecules (host-guest) werestudied in detail. M etd ation of these porphyinogens
isachieved to show that in contrast to porphyrinsdirect incorporation of trivalent meta ionispossble

inporphyrinogens.

% Severd metal phosphate, phosphinate and phosphonate complexesbearing alkaine earth metal ions,
trangition metal ionsand main group el ements have been prepared. Many of the copper phosphate
and phosphinate compl exes synthesized during the course of thisstudy weretested ascatalystsinthe
oxidative polymerization reaction of 2,6-dimethylphenol. All the complexestested werefound to be
excdllent catal ystsyielding high molecular weight polymer PPE with relatively good selectivity.

% A variety of organomercury compounds having both multiple Lewisacidicaswell asLewisbasic
siteswere synthesized and their structural chemistry, bonding and anion recognition property has
been explored.

+«+  Organochal cogenswith two ortho-coordinating groups gave accessto avariety of novel compounds.
Role of intramolecul ar interaction and additional substituent in the ortho position in stabilizing
organosel enium compounds especialy selenenyl bromidesand their subsequent cyclization to ester
were established.

s Intramolecular interactionswereemployed toisolate novel, stableionic slenenyl chloride, bromide
andtribromide. Thesecompoundsare excellent GPx mimicin bioassay.

s Thefirst ambient temperature stable covaent selenenyl azide was synthesized and itsreactivity has
been studied.

+  Nove pdladium complexesof organocha cogenshave been synthes zed and structuraly characterized.
It gave accessto avariety of palladium complesex with different nuclearity and novel Pd--Pd
interaction.

A School onAdvanced Biologica Inorganic Chemistry wasorganized. Severa tutorid lectureswere
given by distinguished scientistsfrom Indiaand abroad and | aboratory experimentswere demonstrated
to the participants.

Physical Chemistry
Some new projects sanctioned areasfollows;

»  Couplecluster based linear theory (CCLRT) and closaly related equation of motion based coupled
cluster (EOMCC) methodsto study the excited/ ionized state energiesand e ectron properties of
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heavy atoms. Codes applicableto large systems at areasonable computational cost and perform
large- cale computationsare being devel oped.

> Invedtigation of Smilaritiesbetween diffusion acrossvarious condensed matter phasesusing MD and
Monte Carlo techniques. Thiswill hepinfundamental understanding of diffusion of both monatomic
and real molecular systemsin diverse phases.

Designand synthesisof pyrazoline polymerscontai ning triazol e receptor for sensing meta ions.

Preparation of micro/ nano MgO from bittern solution and eval uate their surface characteristicsas
well ascatalytic activity in someimportant organic reactions.

»  Systematic QM/ MM study on aset of hydroxylase enzymes. The study is expected to helpin
fundamental understanding of enzymeatic actionin biological systems

»  Atomigtic molecular dynamic s mulationsof unfolding dynamicsof globular proteinsunder different
denaturing conditionsand unfolded State.

»  Study of eectrontransfer coupled proton transfer reactions of variousmeso substituted porphyrin
derivativesus ng time resol ved spectroscopi ¢ techniques.

»  Study of liposome-DNA and liposome-protein complexes by electrochemical and piezoel ectric
weighing methods

Somesignificant resultsobtained form ongoing projectsare given bel ow:

% Andytical gradient based geometry optimizationwithimproved virtua orbita shavebeen devel oped
usingintruder freemullti-reference perturbative and non-perturbativeformalism gpproach. Theoptimized
geometry resulted from thisstudy isasaccurate as obtained from widely used compl ete active space
self-consistent field (CASSCF) procedure and is aso computationally less expensive. Further,
“improved virtud orbitd” based methodisavailable in GAMESS, an open source quantum chemistry
package.

< llmeniteAgSbO, was synthesi zed by ion-exchangereaction of NaSbO, with silver nitrateand it was
characterized using varioustechniques and studied for the photo-catalytic applications. AgSbO,
exhibited uniqueoptica absorption behaviour capableof aosorbing UV andvisblelight withwaveength
»d”500 nm. Investigation of photo-cataytic degradation of dyessuch asmethyleneblueand rhodamine
B agreed well with the optical absorption behaviour and showed excellent activity under UV light
radiation. Theinvestigation pointstowardsthe possibility of ilmeniteform of silver antimony oxideas
apotentia visiblelight based photo-catalyst for splitting water to produce hydrogen.

+«  Solvationdynamics inmicroheterogeneouswater channe sof Nafion membraneshavebeen performed
using steady state and time resol ved fluorescence techniques. It hasbeen found that thewater channels
of Nafion arefoundto consist of at least two different regions: water moleculesnear sul phate groups
exhibit typical dow & ultraslow dynamics observed in microheterogeneous media, whereasthe
aqueous core appearsto exhibit bulk-water- like ultrafast rel axation. Thisisthefirst solvation study
of such systems.

% Photofrangmentation spectroscopy of molecul esrel evant to atmospheric processes has been studied.
The apparatus with aquadrupol e mass spectrometer has been built and several interesting studies
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have been performed. UV photodi ssociation of various carbonyl compounds have been studied and
analysed both by mass spectrometry and FTIR spectroscopy. Thefragmentation mechanismof 1,2
—cylcohexanedione (1,2 CHD) has been proposed.

Green Chemistry
Thefollowing projectswere sanctioned during theyear:
»  Development of nanostructured membranefor solvent recovery from organic solution.

»  Production of Lacticacidin membrane-integrated hybrid reactor system-A green technology agpproach.
The processisbased on renewabl e sugar canejuicefeedstock and isenergy efficient.

»  Development of ecofriendly processfor reuse of waste plasticsfor laying plastic tar road in cold
regions

»  Development of fly ash/ polymer compositesasgreen building materialslikefloor tiles, pavement
tiles, concreterepairing etc.

»  Investigation on synthesis, development and applications of metal -proline complexes as organo-
catalystsfor organic reactionsin aqueous media

»  Development of an environmentally friendly, biodegradable plastic from bacteriawhich can beused
asapacking material.
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Workshopswere organized to enhance the awareness among students, teachers and scientistsas
well asindustry to adopt Green Chemistry principles & practices. A SERC School was organized to
introducediverseaspectsof Green Chemisiry to young faculty and reseerchersworkingin variousingitutions.

Somehighlightsof theresultsareasfollows:

< A solidgreenreagent utilizing liquid bromineprecursor (insteed of toxic liquid bromine) wasdeve oped
and used asbrominating agent for many organic transformation reactions. The precursor comprises
of either a 5:1 or 2:1 mole ratio of NaBr- NaBrO, which releases bromine on demand upon
acidification. Processes have been devel oped for bench scal e preparation of high purity and desired
yields of bromoproducts. These have been protected by US and PCT Patents. Dialogue with
industry ison for technology transfer.

s A study for degradation of polypropyleneusing biosurfactantswas undertaken. Biosurfactantshelpin
degradation of various hydrocarbons by hel ping themicrobesto bind to the polymer surfaceand use
it asacarbon source. Biosurfactant producing new strainsof BacillussubtilisY B7 and Pseudomonas
aeruginosa from plastic dump siteand petroleum contaminates Steswereisol ated. Production kinetics
of surfactants, parametersaffecting the production of glycolipid and biofilm formation and degradation
of PPwerestudied.

« Biocomposites were prepared using Polypropylene (PP) as the matrix and the natural fibres,
Hildegardia populifolia, asreinforcement. Thisnatural fibre possesses better mechanica properties
andisavailableinlarge quantitiesin AndhraPradesh. Thetensle propertieswerefound to be higher
when the compatibilizer was used.

« With aview to accurately determine the role of ionic liquids in different chemical processes,
thermaosolvatochromism hasbeen studiedinthreeseriesof ionic liquids. Viscositiesof binary mixtures
of pyridinium based ionicliquids(1-butyl pyridimiumtetrafluoroborate[BP|[ BF ], 1-butyl 3-methyl
pyridiniumtetrafluoroborate[3-MBP] [BF,],1-butyl pyridinium4-methyl tetrafluoroborate, [4-MBP]
[BF,] and phosphonium basedionic liquids, (tetrabutyl phosphonium aaninate[ TBP] [Ala], tetra
butyl phosphoniumvalinate[ TBP][Va]) with molecular solventswater, methanol, dichloromethane
hasbeen measured at 298.14 K. Thefall inviscosity intheclosevicinity of pureionicliquidismore
prominent in polar solventslikewater. A drastic reductioninviscosity of ionicliquid upon addition of
asolvent like water has been considered as a point on which the reactions can be planned for
achieving higher rates. Diels-Alder reactionswere carried out in suchionicliquid solutionswitha
sharpincreaseinyields.

PHYSICAL SCIENCES

Theresearch projectsand programmes supported under Physical Sciences covered awiderange of
emerging topics. Thetechnical eva uation wasdone by respective ProgrammeAdvisory Committees(PACS)
which a so monitored the progressmadein ongoing proj ects.

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

In aproject, optimization of the metalli zati on process, etching process and passi vation processfor
AlGaN/ InGaN/ GaN systems (nitridebased I 11-1VV compounds) isbeing done. UV-LEDswill asobe
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fabricated and characterized. LED inthe410nm region to be produced in the project. In another project,
technology for epitexia growth of group-1V semiconductor hetero-structuresfor high-mobility MOSFETs
andfloating gate Genanocrysta memory deviceswill bedeve oped. Inadifferent project, ZnO nanostuctures
isbeing synthesized through sol-gd techniqueand characterized by structurd, dectrica and optica properties.
ZnO diodesare being fabricated to achievethelasing action.

Different polymeric materid sarebeing synthesized and characterized efter irradiation with swift heavy
ionsand their correlation with the performance of organic-FETs established in aproject. Devel opment of
the LED deviceswith improved efficiency through better utilization of triplet excitons, holeand electron
blocking layersand improved contact materia sto be undertaken in adifferent project. In another project,
whitelight emitting OL EDsusing conducting polymer PFO (for blue component) and phosphorescent
dyes(for green and red) are being devel oped. Using the phosphorescent dyes, it was expected to utilize
both singlet and triplet excitonsenabling them to attain higher energy conservation efficiency.

Synthesis, characterization, evaluation of dielectric/ ferroel ectric properties, structure- property
correlationsetc. of low |ead and | ead freeferroe ectric-piezod ectric composite materia sare undertakenin
aproject. Inanother project, different typesof DL C materialsarebeing synthesized. Measurement of their
optical propertieslikebirefrigerence, tilt angle, switching, dielectric anisotropy, etc aong with spontaneous
polarization of FE and AE L C phasesinthe DL Csformed by their chiral moleculesbeing made. Organic-
inorganic hybrid nanostructured liquid crystals materid sare being prepared in another project. Rareearth
doped KTPsingle crystalswould be grown and characterized for €l ectro-optic applications.

Theoretical investigationson Kondo effect and STM conductance spectrumin grapheneisbeing
performed in another venture. Studies on effect of disorder and the presence of external bath on nature of
defect production when system is quenched acrossthe quantum critical point arebeing carried out. In
another project, calculationsfor optical propertiesof the bulk chal copyrite semi-conducting compounds
and the electronic and optical propertiesof the defect chal copyrite compoundsto be undertaken while
dynamicsof the self organized criticality (SOC) in acomplex and evolving network isbeing studied by
Monte Carlo smulationinanohter. Theoretical and numerical techniquesto modd plasmonic waveguide
Sructuresfor sub-wave ength gpplicationsare under devel opment inawhileatheoretical study of correlaion
between plasmaparameterswith structural characteristicsof carbon nanotubeshasbeen undertakenina
different project.

Inaproject, fabrication of an ammoniagas sensor from conducting polymers, both in bulk and thin
filmformsisbeattempted. CNT integrated epoxy polyacrylate blendsto be synthesized in aseparate
venture. Study of the replacement of polar and non polar organic solventsused in the preparation of epoxy
polyacrylate blends by supercritical carbon dioxide being undertakenin yet another task while physical
propertiesand underlying phys csof stoichiometric, off- stoichiometric and trangtion metal/ metal ssubstituted
alloys, with anintention to develop high power factor thermoel ectric devicesfor power generation are
studied in another. Yet another project attemptsto study of FFLO statein avariety of systems, including
specifically cold atom systemswill be done. Rel ationship between fermionic superfluidity and atomic
superfluidity isthetopic of astudy whileseparately giant magneto-impedance of Feand Co based amorphous
alloysarebeing investigated. Electrical resistivity ontransition metal oxidesand silicatemineralsat high
pressure-high temperature are being undertaken to understanding phasetrangitionsand associated variations
inthe propertiesof themateriasin adifferent project.
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Studiestowardstheidentification of the pigments present in ancient I ndian paintingsand other art
work available at archaeological sites and in the different museums across the country with Raman
microscopy havebeeninitiated and in adifferent project, lead free ceramic diel ectric resonatorsbased on
barium titanate zirconate, barium titanate cerrate and barium niobate zirconate woul d be devel oped through
both solid state and mechanica milling techniques. A project hasbeen awarded to study effect of f-electron
onthe mechanical structural electronic and optical properties of f-band materialsunder pressurewhile
another onelooksat lon trangport mechanismin different ion conducting systems (el ectrolyte and positive
electrodematerid).

Severad interesting resultswere reported from ongoing projects:

Nanomagnti ¢ particlesof manganites, Mn-Zn-ferriteand cadmium ferriteand Ho-subsituted ferrite
were synthesized and characterized. Some particleswere coated with Dextran, citrateand silica. XRD,
FTIR, VSM and TGA were used to characterizethe particles. Applicability of these systemsfor biomedical
and biotechnol ogical applicationswasstudied intheproject.

In another project junctionswere formed between amonolayer of an organic donor molecules, a
monolayer of a p-type nano-parlticle & amonolayer of an n-type nano-particle, and amonolayer of
inorganic nano-particle & amonolayer of an organic molecule. All thejunctions showed rectification.
M echanism of rectification was studied in detail and the results had been explained by meansof suitable
energy band diagram.

M agneto-optical imaging was performed at low temp. (10K), high magnetic field sengtivity (<10m
Gauss) with spatia resolution of 0.7 microns. Transport current imaging viathe self field was successfully
employed. Imaging of local magnetic field distribution inside superconductors, which are nanopatterned,
wasdone.

Low field ZFC/FC magneti zation and ac-susceptibility in aFe/Cr multilayers, prepared by ion—-beam
sputtering showed spin glasslike phasewith logarithmic magnetic rel axation in another project. Electrical
resistivity of the PLD grown self assembled, epitaxial nickel nanocrystallitesin TiN matrix at lower
temperatures showed conclusively T dependence below the observed minimaat T . unlikeInT in2D
multilayers.

In another project, avariabletemperature and high vaccum (HV) STM/STS systemwith upto 5T
magnetic field had been successfully devel oped and tested. A HV chamber, for inSitu annedling, cleaning
or cleaving of thesamples, wasa soingtalled. Nearly e ectronically homogenousfour different compostion
epitaxid thinfilmsof colossal magneto-res stive manganiteswerestudied.

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

The supersymmetric extens on of the L eft-Right symmetric model sto describe some of the aspectsof
Physi csbeyond the standard model for elementary particlesisbeing explored. Detailed implicationsof the
“proton spin problem” and theweak axial form-factor for the semi-leptonic decays of hyperonsinthe
chiral constituent quark model with thelatest dataavailablefrom various experimentsisunder study in
another project. Inadifferent project, --nucleon and -’ -nucleon coupling using light-cone QCD sumrules,
including SU(3),. breaking areunder investigation.

Quasar absorption lines provide important information on the properties of materia intheir host
galaxies, interstellar medium of theintervening galaxiesand theinterga actic medium. Oneproject amsto
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determine the chemical abundancesin astatistically large sample of Damped Lyman Alphaand sub-
Damped Lyman Alphasystemsat |ow redshiftsto understand the chemical evolution of galaxiesand the
dust content of the absorbersIn another project, asystematic and unified database of interstellar absorption
inthe Galaxy from variousavailable astronomicd dataisbeing created with the ultimate goal of creatinga
3-D map of theinterstellar medium. One project ded swith the nature of the“ Dark Energy” that congtitutes
morethan 70% of the energy content of the Universe. Another project dealswith the observation of radio
emission from extraplannar region of edge-on disk galaxies. X-ray variabilitiesof aselected set of active
galactic nuclei (AGN) and their correlation with thosein other wavebandsis being studied in another
project.

Theoretical and experimenta study of quasi-freeknockout and transfer reactionsareinvestigatedin
another project. Theband structurein nuclei inthe framework of Deformed Hartree-Fock model with
Angular Momentum Projectionisalso being explored.

Inaproject, design and fabrication of amicrowave plasmaass sted atomic layer deposition system,
characterization of the plasma parameters and investigations on the effect of plasmaparametersonthe
propertiesof nano layers of pseudo binary oxide high-k-diel ectrics deposited by the sameisbeing done.
Synthesisof ultra-nano-crystalinediamond filmsfor field emission gpplications using microwave plasma
enhanced chemical vapour deposition to be synthesized in another project. Studieson plasmasurface
modification of polyester fiber and fabricisbeing carried out to enhance dye uptake propertieswith natural
dyes. Inadifferent project, development of Compositionaly& Microstructurally Graded Thermal Barrier
Coating by Plasma Spraying is under study. In a different project, physics of dusty plasmas and its
gpplicationsinsystemsinred lifeisthefocus.

SERC Preparatory School in Theoretical High Energy Physicswasheld at 11T, Chennai during 4-31
October 2009 while School on*Nonlinear Dynamics’ washeld at Delhi University during 8-28 December
2009. One SERC School inthe Experimenta High Energy Physicswasheld at |1 T, Mumbai during 8-28
December 2009. SERC School on“Nudlear Astrophysicsand NeutrinoAgrophysics’ washeld at University
of Cdlicut, Calicut from 18 January to 8 February 2010.

Severad interesting resultswerereported from ongoing projects:

In aproject, the nuclear reaction has been investigated with an emphasis on the meson and '‘Be
interactioninthefind state. Measurementsof thedifferential and total crosssectionsfor thereaction at five
energieswere reported and comparison with theoretical model swere made.

Theeffect of inhomogeneitiesand absorption inthemedium and initial curvature of the beam on self
focusing hasbeeninvestigated in aproject. Mutua focusing of the beamsin plasmas and magnetoplasmas
and the condition for propagation of anumber of beamsin the uniform waveguide mode had been derived.
Theeffect of thermal conduction on self focusing in plasmasand theionosphere had been evaluated. The
mutud attraction of two paralel beamsin plasmaand theionosphere had been evaluated. Ring formation
in el ectromagnetic beamsin underdense and overdense plasmas have a so been examined. The nonlinear
propagation parametersand sl f focusing in theionospheretoo wasinvestigated. Thethreeregimesinthe
radius-power plot for self focusing inamagnetoplasmawere characterized. Someproblemson self focusing
filamentation ingtability had beeninvestigated. Thegrowth of aringripplein aplasmaand magnetoplasma
wasd soinvestigated by incorporating asingledie ectric function, determined by theresultant of themain
beam and theripple.
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Lasers, Optics, Atomic and Molecular Physics

Inaproject, cooling of molecular ionswith thetechnique of sympathetic cooling using Bat+inanion
trap for the purpose of high resol ution spectroscopy hasbeen studied and afacility to develop acapability
of performing molecular spectroscopy at afew 100 KHz isbeing setup. Another project exploreslinear
and nonlinear optical effectsin nanostructure materialswith very high spatial and temporal resolution.
Establishment of cavity ring down spectrometer for absorption measurementsof trace speciesintheearth’s
atmosphereisbeing established in another project.

Conformational landscapes spectroscopy and dynamicsof some bio-moleculesand their hydrated
clustershasbeen undertakenin aproject whileanother onefocuses on effectsof confinement of atomsor
ionsin plasmaon their spectra.

Development of digital holographic techniquesand their applicationsfor the study of vibrations,
contouring of diffused objectsand measurement of temperatureinfluids(liquidsand gaseousflame) isto
bedoneinaproject. A different project attemptsto devel op swept source optical coherence scanning
microscopefor 3 D-surface profilometry and tomography.

Growth and characterization of someorganic NL O materialsfor various optoel ectronic applications
isbeing studied in aproject and double tungstate single crystals are to be devel oped for Raman laser
devicesinyet another.

SERC School on “Atomic and Molecular Physics” was held at Physical Research Laboratory,
Ahmedabad during March 2009.

Severd interesting resultsreported from ongoing projectsareasfollows:

In aproject, anorn—mechanical scanning Optical Coherent Tomography (OCT) system had been
devel oped for gpplication in 3D-surface profilometry and tomography. A non- mechanical scanning Talbot
self-image plane shifting system was a so demonstrated. The high resol ution and high contrast imaging of
polystyrene spheres, onion filmsand blood cellswere carried out using SS-OCT system. Synthesis of
gpatial coherence of thelight generated by broad band Super luminescent diode (SLD) was carried out
andinvestigation ontheeffect of the gpatia coherenceof thelight onthevisihility of theinterferencefringes
wasdone.

In another project, several microstructure in PMMA/ PDM S were fabricated successfully. The
nanostructureswere obtainedin Baccarat glass. Thelaser—matter interaction for variouswriting conditions
in different materials were studied by Raman, UV-visible, FTIR, laser confocal, SEM and ESR
spectroscopi es. Fluorescencefrom laser written regions of fotran glasswasdemonstrated.

Thewhitelight emission was achieved in the rare earth doped telluride glass systemsin another
project. Sol-gel techniquefor glass preparation was devel oped. Theterbium doped sol gel silicaglass
gavevery good emissionin green and blueregion. Nano particlesof silver, gold and bismuth metalswere
prepared inwater, glycol, methanol, etc using the laser induced liquid ablation system. Somerare earth
doped phosphorswere prepared through combustion method. Intense up conversion emission had been
observed in Er*/Y b* doped Gd,O, phosphor.

Optically trangparent crystalswith Sizesupto 7 cmin diameter were grown by dow evaporation and
dow cooling methodsin another project. Theseed crystalswith (001), (100) orientationswere mountedin
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theampoul e separately with variousthicknessto grow bigger sizecrystals. Themounted ADPand KDP
seed crystalswith variousdirectionsgrew aslargetransparent crystals.

In another project, appropriate nonlinear evol ution equations and studied soliton propagation and
modulationa ingtability innonlinear birefringent fibers, wave ength division multiplexing systems, digperson
managed fibers, fiber Bragg grating structures, photonic crystd fibers, Bose-Einstein condensates, nonlinear
bulk media, nano materids, and negativerefractiveindex material swas devised.

LIFE SCIENCES
Animal Sciences
Capacity building activities

Variousinnovative capacity building exerciseswere organised during theyear. Theseinvolved faculty
membersfrom different partsof the country and abroad. The participantswere heterogeneousin nature,
selected after thorough scrutiny. These programmes enabled renewal and exchange of ideasamong the
participantsand facultiesin therespective aress.

SERC Schoolswere organised in different areas such asa) SERC School in chronobiology held
from 25 December 2009 to 7 January 2010 at INCASR, Bangalore; b) SERC School in neurosciences
held during 7-21 December 2009 a |1SER, Pune and c) SERC School in herpetol ogy held during 2-7
November 2009 at AryaVidyaPeeth College, Guwahati. Theworkshopsincluded SERC Workshop for
promotion of research onwild lifefaunaof NE region held during 21-25 October 2009 at Guwahati
University and Workshop on quantitativeanalysis& mode linginanima sciencesheld during 6-11 October
2009 at YASHADA, Pune.

New projects

Basicresearchinanimal scienceswasfacilitated by funding individua and joint collaborative projects
to scientists & technologistsworking in educationd ingtitutions, national |aboratoriesand other recognised
R& D ingtitutions. Severd new projectswerefunded in sub areaslikeecology, fauna diversty, parasitology,
aquaculture, toxicol ogy, reproduction, devel opment etc.

Ecology

The projectssanctioned include, thenutritiona ecology of ant-plant mutualisms, comparative ecology
of the house sparrow Passer domesticusin rural and urban landscape, macroecology of theterrestrial
herpetofaunain Andaman and Nicobar archipelago, studies on the behavioura and community ecology of
anuran tadpol es, and ecol ogy of |eopard Panthera pardusin relation to prey abundance and land -use
patternin Kashmir valey.

Faunal diversity

Morphological and molecular taxonomic investigations of locally available entomopathogenic
nematodes (EPN) occurringin Barak Valey (Assam) and taxonomic sudy of endemicfishfaunaof Chindwin
and Kdadanriver basinsof NE Indiawere commissioned.
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Par asitology

Modelling spatiotempora distribution of host-parasite popul ationsand disease spread, characterization
of genetic diversity of E.sorbillansandits symbiont Wbl bachia and enhancement of parasiti sation capacity
of itsparasitoid N.thymus.

Aquaculture

Characterization of digestive proteasesof Indian mgor carpsand itscapacity to digest plant proteins,
elucidation of roleof retinoicacidin regulation of growth, reproduction and metabolism of ediblecrustaceans,
and studieson 21, 3 glucan binding protein (23GBP)—receptor mediated cellular immuneresponsesinthe
marinemussdl Pernaviridis.

Toxicology

Postnatal neurochemical and behavioura perturbationsin ratsfollowing prenatal exposuretolead
and studieson theimpact of Bt toxin on soil microbes, nematodes, annelidsand arthropodswerefunded.

Reproduction & development

Thefollowing projectswere sanctioned. Ovarian vasotocin and vasotocin receptor genes. molecular
cloning, characterization and expression among catfish and it' srolein spawning activity, sex determination
and gonadal differentiation in the Indian skipper frog, Euphlyctis cyanophlyctis- role of temperaturein
sex determinationin anuran amphibians, functiona studieson novel sex-specificlipoclainsof hamster, and
invivo and in vitro studies on maturation of spermatozoain thelizard, Mabuya carinata.

Achievements
Faunal diversity

Taxonomic study of thehel minthesinfecting freshwater food fisheswith referencetotheir biodiversity
reveal ed numerous undescribed trematode metacercariae of Tetracotyle group infecting variousfishes. A
new cestodelarvaof Cyclophyllid group hasalso been described.

Aquaculture

The study of biology of edible crustaceans (Ozotel phusa sensex sensex, Scylla serrata,
Macrobrachiumrosenbergii and Penaeus monodon) in relation to molting and reproduction revealed
theinvolvement of eyestalkson the regulation of molting and reproduction based on eyestalk ablation
studies. Biological activity was established for several eyestalk peptides. The CHH-family geneswere
isolated and cloned from the crab Oxi otel phusa sensex sensex and prawn Macrobrachiumrosenbergii.
Manipulation of expression of these geneswould pave theway for enhanced growth and reproductionin
edible crustacean species.

Reproduction and Development

Studies on structural and functional characterization of haemolymph factor(s) which mediate
ecdysteroid actionininsect revealed two heamolymph factors(HP19 & HP23) which play regulatory role
during the postembryonic devel opment. HP19 was shown to regul ate ecdysteroid mediated actionslike
increase in acid phosphatase activity, phosphorylation of various proteins during the post embryonic
devel opment. HP23 playsimportant rolein metabolism of ecdysteroid and regulation of ecdysteroid level
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during the postembryonic development. In vivo immobilization of the HP19 and HP23 causes abnormal/
defective devel opment/ metamorphos sand mortality of theinsect. These could beused as potential target
for themanagement of |epidopteran pests, which cause seriouslossto agricultural produce.

Studieson delayed embryonic development in Cynopterus sphinx withimplicationsof metabolic
factors, demondtrated for thefirst timethat the bat undergoes delayed embryonic devel opment to facilitate
thefat accumulationin C. sphinx. Fat accumulationin the bat isessential for their survival. The study
confirmsearlier observation of differentia fetal growthin C. sphinx during two successive pregnancies of
the year and demonstrates that the prolonged first pregnancy in winter is due to delayed embryonic
devel opment. The period of delayed devel opment in November-December coincideswithlow BMR, low
body temperature, low succinic dehydrogenase activity and fat accumulation.

Animal Communication

Characterization and behavioural correlates of songsand callsinthelndian chat Cercomelafusca
and the pied bush chat Saxcola caprata reveded important characteristics of selected bird modelswhich
prove them to be suitable modelsin achieving a degper understanding of the patterns and processes
involved inacoustic communication network.

Biochemistry Biophysics, Microbiology and Molecular Biology

Department continued to promote growth in modern biology by providing support to basic research
intheareas of biochemistry, biophysics, molecular biology and microbiology. About 35 projectswere
funded; 22 inacademicingtitutionsand 13inresearchingtitutions. Research projectsfundedinthebroad
areas pertained to thefollowing subjects:

Biochemistry

The projectscurrently under implementation aimto study: roleof acore subunit of polymerasell,
Rpb4 in transcription € ongation, interaction of Leptinwith endothelium anditsimplicationin angiogenes's,
screening of extracellular matrix protein derived cryptic bioactive peptidesin regulation of cell activity,
studieson marine anti-cancer compoundsetc.

Structural Biology/ Biophysics

Under thissub area, structureof: plant lectins, DAHP synthase, RNA plant viruses, Methioninine
aminopeptidasefrom MTb, chitinase from Tamarindusindica, brain energy metabolism of parkinson’s
disease by NMR etc. are under taken .

Molecular Biology

Geneticsof primary microcephaly at molecular level, RNAI mediated silencing of key polyamine
synthesisgene Ornithinedecarboxylasefor control of fungd pathogensand cancer, molecular and functiona
study of cerebellar ataxia(SCA 1, 2 and 3) in Zebrafish, hyaluronan Binding Protein 1 (HABPL) over
expressing cell linesasamodel to examineautophagy inductionin tumorigenesis, signal transduction
pathway involving therole of p66shc and RhoGTPaseracl in neuronal cellsetc. arebeing studied.

Plant Molecular Biology

Theprojectsreated tofunctiona characterization of hydrolyzing enzymefromVignaradiate, sudies
on aldose reductase homol ogue genein Vignamungo for drought stresstol erance, role of Cat+ camodulin
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dependent protein kinase in noduleformationin Arachishypogea, genetic transformationin Eleusine
coracana for salt tolerance by heterologous expression of Na+ -H+ antiporter gene; devel opment of
transgenic Brassica Juncea expressing normal and mutated edemafactor genefor the devel opment of
vaccine against anthrax. etc have started.

Microbiology

Themicrobiological studieson bacilluslipase, phosphoprotein P and nucleocapsid protein N of
Chandipuravirus; protein trand ocation pathway from maariaparasite, Fumarate TCA cycleintermediate
in Plasmodiumfal ciparum, Arteether sensitive and arteether resistant protein from rodent malariaparasite,
kinesinfrom E. histolytica, molecular sudieson Glutahione utilization pathway of yeast, regulation of L-
sorbose utilization in human fungal pathogen Candida albican, characterization of natural antimony
resistance related gene(s) of L eishmania donovani.

Research outcome from some ongoing and completed projectswere asfollows:
Biochemistry

*  Projecton“Insghtsinto pairing of meiotic chromosomesand recombination using yeast” suggested
that Hop-1 protein, or its zinc-finger motif, play akey rolein physi cal monitoring of recombination
intemediates and branch migration of theHolliday junction. Hop-1, acomponent of SC, wasthe
first protein shown to interact with the holliday junction and cause the symmetric distortion of its
structurefrom yeast or any other organism.

*  Resultsfrom “Identification of regulatory mechanism that monitor the formation of replication
complexes’ discovered that the eukaryotic replication protein RP1 is degraded after exposureto
ultraviolet rediation.

e Studieson*“SREBP mediated regulation of low-density lipoprotein receptor (LDLR), low density
lipoprotein receptor-related protein (L RP) and receptor associated protein (RAP)” suggested that
the hormonesInsulin and Estrogen haveregulatory effect ontheexpressonof LDL-receptor(LDLR).
Theexpression of either LRP-1 or RAP hasnot been found affected by these hormones.

e “Modulatory effectsof herbal drugingredient (S) on transcription factor pregnane & xenobiotic
receptor (PXR)” analysed and summarized thefollowing:

»  Drugsthat produce elevated level of PXR activity: Acacetin. Resvetrol, Guggulstrone, Forskolin,
Kaempferal;

»  Drugsthat produce moderatelevel of PXR activity: Quercetin, Vincristine, Vinblastine, Hypercin:

*  Drugshaving nosgnificant effect on PXR activity: curcumin, Capsacin, Etoposide, Catechin, Slymarin,
Anethol, Eugenol, Taxal, Digitonin, Camptothecin, Colchicine, p-coumaricacid.

Sructural Biology

*  The structuresof proteinsfrom two major protein classes. hemopexin and legumin were worked
out. Structure of L S24 from L. sativusand CP4 from V.unguicul ata presented thefirst hemopexin
structuresfrom plant kingdom, establishing and evol utionary link with mammalian hemopexinfold.
Theresearch proposed amechanistic model explaning thefunctiona significance of anovel plant
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proteinin plant stress physiology and polyamine metabolism. Thework ontheglobular protein of P
dulcisgave definitiveinsghtsinto thestructural festuresassociated with protein alegenicity.

*  Jack bean and pigeon peaureaseswere purified crystallized and diffraction datawere collected.
Structuresof both the ureaseswere successfully determined.

* It wasshown that intermolecular interactions were very important in both small molecule and
macromolecular crystad structures. They play acrucid rolein crystal packing and molecular recognition
indrug receptor complexes.

* A method was devel oped to switch the specificity of aDNA-binding proteinto adifferent target
sequence using isosteric amino acid substitution. Thistechniquemay beuseful for creating synthetic
transcription factorswith designed specificity.

*  Themechanismsof folding and unfolding of the protein mond linwereddineated. Important findings
werereported onfolding of singlechain monellinand GroEL assisted folding of monellin. Research
a so provided direct evidencefor adry molten globuleintermediateat initia stage during unfolding.

»  Forthefirgt timecloning and expression of complete human Gl Pwere carried out.

*  Interaction between asubstrate or inhibitor and its complementary areceptor were studied. This
methodol ogy can begainfully exploited to design moretight binding inhibitors, with greater potency
and efficacy.

Microbiology

*  Anove protein complex formed by interaction of protein encoded by 3 previously uncharacterized
ORFsof Scerevisae(Y FR044c, Y BR281c and Y NL 191w) that function specifically in glutathione
degradation was described. It was al so suggested that both the alternative pathway and they-GT
pathway might beplaying avery minor role; if any, in degling with excessglutathionelevelsinthecell.

* |t hasbeen shown that the recombinant FAD synthetase enzyme from yeast can be purified and
concentrated to itshomogeneity level by optimizing the expression and purification protocol in E.coli.
Also, for thefirst timethe crystallization condition for theyeast FAD synthetasewereidentified.

*  Researchon“FtsZ asAntibacterial drug target” reported that curcumin induced filamentationin
Bacillussubtilis 168 cellssuggesting that it inhibitsbacteria cytokinesis. SepF (aseptum forming
protein) wascloned and purified for thefirst timeever. Theresultsalso suggested that the cysteine
residue(Cys-155) of MtbFtsZ playsanimportant rolein theassembly of MtbFtsZ into protofilaments.
In addition, the polymersformed from MtbFtsZ are more stabl e than that of ECFtsZ.

*  Animportant helicasesfrom maariaparasite was characterised whichwill hepin understanding the
important processof nucleic acid metabolisminthemaariaparasite.

DST intervention hasbeen successful in consolidation of Indian researchers efforts. Competence
hasbeen builtintheareaby training in emerging areas, whichisreflected in the publications of research
paperswith high citationsin highimpact factor journals.

Health Sciences

During the year, the Department continued support to projects/ programme and activitieson the
cutting edge and frontline areas of Health Sciences. Several projects programmes were generated,
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formulated and supported in high priority areas based on disease pattern of the country to strengthen the
R& D knowledge base, generate baseline data, devel op newer diagnostic methods, devices, processes
and drug ddivery system and study mechanism of action across' different areas/ sub-areas’ and* indtitutions
with grester emphasi sonfostering and promoting research and innovation to meet therising health challenges
ahead.

Withtheincreasein life expectancy worldwide cognitiveimpairment and dementiaareemerging asa
major public health problem which present grave challenge to our society. During the year, several
programmesinitiated intheareaof neurodegenerativedisorderslikeAlzheimer’ sdisease and Parkinson's
and preseniledementia. Presently therapeutic regimensfor neurodegenerativedisorder arevery limited
and provideonly marginal symptomatic relief. Asin-depth understanding into the multiple mechanisms
that contributeto cellular injury during oxidative stresswould lead to paradigm shift in the approach for
designing new attractiveaternative viable therapiesto either prevent or reversethe courseof disease. A
project wasinitiated to e ucidate different mechanismsof amyloid 2 Protein (A 2) toxicity inyoung and aged
rat brain to understand the pathogenesis of Alzheimer diseasein brain associated A 2-42 accumulation,
mitochondrial damageand oxidativestress. Another project on Presenilin (PS)1 and PS2 genesinvolved
in brain devel opment and function and their mutationswhich are associated with early onset of familia
Alzheimer’sdisease (AD) wasalso initiated. Another project isbeing formulated to study the role of
genetic polymorphism of drug metabolizing enzymes, CY P2PG CY P3AU & UGTsinAlzhemer’s patients.

The ubiquitin proteasomal system (UPS) has been shown to play central role in several
neurodegenerativediseases. A project was supported to explorethetherapeutic potentia of heat shock
proteinsagainst the ubiquitin proteasome dysfunction in an experimental model of Parkinson’sdisease
whileanother formulated to understand the patho-physiology and functiona processesinvolvedinvarious
parkinsonian disorder like Parkinson’s disease (PD), multiple system Atrophy (MSA) and Progressive
Supranuclear Palsy (PSP) using functiona MRI.

During theyear, acollaborative multicentric sudy initisted onararediseasecaled Limbgirdlemuscular
dystrophy (LGMD), an autosomal dominant genetic disorder. Thisadisease under the age of 16 years
causing muscular disability in children particularly prevalentin South India, in view of the high degree of
consanguineous marriages. Itisproposed to profiletheknown genesof ARLGMD and adsotoidentify
novel genesfor early diagnosis& better understanding of pathophysiology of the disease.

Another developmentd disability affecting functionsin childreniscerebra pasy. A study hasbeen
initiated usng MRD including diffusontensonimaging (D TI) metricsto assessneuro-psychological subtle
changesinthemicro-structural organization of white matter fibretractswhichindicate plastic changesin
motor pathway. To design novel molecul eswith antidepressant potential in animalsmodel (s) to exactly
stimulate theclinical conditionsof chronic and treatment depression. The expression profileof different
neurotrophinsleve in specific brain areasand their receptor mediated signaling pathwaysisbeing studied
inrat model to design new treatment modality to depression, targeting neurotrophin receptorsand their
sgnding pathways.

The proteome profilesof endometrios s patientsto understand pathophysiology of endometriosisfor
classfication, diagnoss, management and treetment of thisproblemisbe nginvestigated. Post-menopausa
boneloss |eadsto osteoporosisisbeing explored and project supported to devel op Kaempferol (k), a
flavonol, asapotential therapeutic agent for post menopausal osteoporosis. A project wasinitiated to
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address the issues on the impact of sperm quality on embryogenesis. The system biological basis of
expressiona networksinendometria receptivity for blastocyst implantationisbeing investigated.

Severd projectsinitiated intheareaof cancer Biology to delineate pathwaysfor molecular basisof
thedisease. Theroleof molecular basisof deregul ated fol ate transport on the methylation status of global
genome and important tumor suppressor genes hasbeen evaluated. Another project to analyzethe structure
and function of ERG oncoprotein, atranscription factor of the ETSfamily involved in prostate cancer to
design drugsbased on structure and function of thisprotein started. With the recent advancesin genomic
technol ogy, high density SNPmicro-arraysare being used to determine alteration in the whole genome
which not only can detect genomic gainsor losses, but hasthe advantage of detecting copy number neutral
LOH (Lossof heterozyygosity). Cervical cancer isassociated with recurrent chromosomal aberrations.
A study toidentify putative biomarkersfor progression of the disease aswell asresponseto therapy in
cervical cancer hasbeeninitiated.

Theexpresson and activity of MM P-2in various stages of oncogenesisbeing explored to understand
role of MMP-2 in breast cancer development. To el ucidate the status of gene-methylation asan early
marker for cancer/ risk assessment and its response to anticancer agents, astudy isbeinginitiated. The
study isdesigned to understand thetime dependent changesinthe DNA methylation that could be associated
withtumor development.

A collaborative study between two centres started for devel opment of an interesting group of anti-
cancer agentsas 2-chloroethyl nitrosoureaderivatives of substituted nathalimides possessexcellent in
Vivo anticancer activity againgt lung cancer cell lines Among many upcoming anticancer treetment moddlities,
astudy has been initiated inducing senescencein tumor cellsto explorerole of heat shock proteinsin
cdlular senescence,

Therapeutic optionsfor the effectivetreatment of visceral leishmaniasisarelimited and carry the
burden of toxicity. Two plant derived anti-leishmanial compounds (Artemisin and Berberine chol orine)
that generate freeradicalswith the Lel shmaniaParasite culminating in an apoptosislike death are being
investigated. Theeffect of these compounds upon the antioxidant pathways of Leishmaniaparasites
would be studied. Two plants Rheumemodi and Achillea millefolium, known to possess good activity
againgt various human pathogens, have been explored for treatment of sepsis. A study hasbeeninitiated to
eval uate and adoptive standardize the molecul ar technique of PCR for rapid diagnosis of bacterial and
funga endopthamitiscases.

Cryptococcorrisisamajor, potentially fatal systemic mycosisof worldwidedistribution frequently
occurring in patientswith AIDSand other immuno-deficiencies. Thegenetic heterogenicity and ecology
of Crytococcus neoformans and Crytococcus gatti are being studied. Using tools of genomicsand
proteomicsto understand in-depth how ESAT-6 interactswithitscell surfacereceptor TLR-2, therepertoire
of innate immune effectorsthat it modul ates, the signaling pathwaystriggered by ESAT-6, and whether
other membersof the ESAT-6 family are endowed with similar capabilitiesbeing investigated. Studies
under progresson Epidemiology of fungd rhinosinusitisin North India. Chandipuravirus(CHPV) isknown
to cause asever form of encephalitis. Studiesare under progresson theinteraction of CHPV proteins
among themselvesand with the host proteome.

Thereisincreasing trend globally of lifestyle diseases such asdiabetes, cardiovascular disorder. A
study has beeninitiated on Inositol phospholipid signaling into the mechanisms of betacell death and
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plausibletherapeutictargetsof diabetes. Atherosclerossisan excessveinflammatory/ proliferativeresponse
of thevascular wall to variousformsof injury. A project wasinitiated to study role and involvement of
different physiologically formed ROS and RNSin causing endothelial and vascular smooth musclecell
death/ proliferation. Another project hasbeen designed to investigatetheinfluence of glucoselevelsonthe
toxicity of antihypertensive drugs and theintervention of agentsfor theameliorative effects. Studiesare
under progressto eva uate d eep abnormalitiesin peoplewith juvenilemyocl onic epilepsy (IME) syndrome
and to determinewhether deep architectureismodified inthese patients.

Role of micronutrientsin the development and prevention or delay of diabetic retinopathy isbeing
studied. To provide conclusive evidence on existence of autonomic dysfunction in chronic obstructive
pulmonary disease (COPD), studiesare under progressbased on the phenomenon of Heart Ratevariability
(HRV) and itsrelation to severity of disease. A project to exploretheviviparousbengaensis (fresh water
snalls) flesh extract in experimenta osteoarthritis (OA) and osteoporosis(OP) model theactive condtituents
and mechanismsactionisunder progress.

The Department iscontinuing support to activitiesrel ated to human resources devel opment witha
specificaimto motivate clinicianstowardsbasi c research, facilitateinteraction of basic research scientist
with cliniciansand promote R & D in vital areas of health sciences. Five such workshops have been
organized during the year:-‘ Techniques in Animal Cell Culture, Live Cell Functional Imaging and
Neurotransmitters Receptors Functional Regulation, Cytopathology and HPV testing at the 4" Biennial
conference of the Asia Oceania Research organization of Genital Infection and Neoplasia(AOGIN),
Applicationsof Bioinformaticsand Proteomic Techniquesin Neurobiology, Handson training workshop
onAdvanceMolecular Biologica techniquesincluding Microarray, Red TimePCR and 2D e ectrophoresis.

Studies wereinitiated in characterisation of Pneumococcal serotypesthat col onisethe nasopharynx
of Indianinfantsand their roleasarisk factor for acute supportive otitismedia, to understand the pathogen
developmental patternsfrom infants onwards. Results of the study on devel opment of molecular and
genetic markersof virustransmission competence of dengue vector speciesin Rgjasthan, indicatesthat
200 kDaprotein composed of special termina amino acid could betheblocking proteinfor internaization
and further replication of denguevirusfor mosquito cells.

TheMechanismof T cell signalingin leprosy patientsby M.leprae antigensfor understanding of
events in regulating pathways’ molecules / new antigens involved in the immunosuppression or
immunopotentiation inleprosy patientsbeing studied. By using theinhibitor(s) of apathway responsiblefor
theenergy seeninleprosy patientsit might be possibleto modul ate theimmune response. Two promising
lead moleculeseffective against adult bovinefilaria worm Setaria digitata in vitro have beenidentified
for antifilaria drug development.

Studies are underway for the Identification and molecular characterization of bacterial florain
Inflammatory Bowel diseaseto dissect out the signdling pathway affected dueto mutationsintheNOD1
gene. Culex tritaeniorhynchus was incriminated as the major JE vector. Baseline data of this major
vector was collected from these areas. Studies shows porin to be an effective adjuvant that triggersthe
immune cellsfor apolarized innate immune response. Moreover, porin of S. dysenteriae determinesa
specificimmunol ogic outcomefor itsability to shepherd T lymphocytesinto Th1-dominant phenotype,
thereby successfully bridging theinnate and adaptiveimmunity, asrequired of an adjuvant. Resultsof the
study onmolecular epidemiology of hepatocdlular carcinomareved that concomitant HBV or HCV infection
was associated with increased risk of HCC, as expected; the risk of HCC increased amongst heavy

1221 ANNUAL REPORT 2009-2010



drinkersfrom Madurai with respect to GSTM 1 polymorphism whereas genetic polymorphismin GSTT1
influencesHCC risk with repect to cigarette smoking from New Delhi. Studiesusing genomic microarray,
reveded that Parasite Surface Antigen -2 (PSA-2) geneswasup-regulated in antimony resstant Leishmania
investigated. Therole of PSA-2 of L. donovani in drug resistance using genetically manipul ated parasite
hasbeeninvestigated.

The evaluation of the chemopreventive potential of neem (Azadirachtaindica) leaf fractionsinthe
hamster buccal pouch carcinogenesismodel reveaed that the both azadirachtin and nimbolide exhibited
concentration-dependent antiradical scavenging activity and reductive potential inthe order: nimbolide
>azadirachtin >ascorbate. On acomparative basi s, nimbolide wasfound to be amore potent antioxidant
and chemopreventive agent and offerspromiseasacandidate agent in multitargeted prevention and treatment
of cancer C. peraari. extract reduces the tumor incidence and changesin energy metabolism and also
shows anticancer potency.

Chronic hyperglycemiaincreases germ cell apoptosisin male gonads. Studies have demonstrated
that germ cell death by apoptosisaswell asgerm cell detachment from seminiferousepitheliumin STZ-
induced diabeticrat testis, leadsto maeinfertility anditsrectification by MTEC treatment. The percentage
seropogtivity detectedin CAD patientsfor C.pneumoniaespecific IgG, 1gA weres gnificantly high compared
to controls. Thelevel of hsCRP, an independent proatherosclerotic marker wasalso higher only in C.
pneumoniael gA positive patients. Thereisstrong association of Chlamydiapneumoniaeinfectionin CAD
patientsobserved. Preliminary resultson study to investigatetheroleof dietary agentsagainst T2D-induced
caaract indicatethat chronicinsulinres sancemay lead tolensabnormdities. Thereisasignificant associaion
found between diabetic retinopathy and lowered level sof vitamin B-12 and manganese.

Resultsof the study on non syndromic hearinglosspatient’s, reveal that thefrequency and distribution
of Cx26 mutationsin our North Indian cohort differ fromthose previoudly reportedin Indian patientsfrom
South India. Neurotransmitters- cholinergic, dopaminergic serotonergic and gabaergic receptorssubtypes
showed functiond differenceinbrain regionsof diabetic and insulininduced hypoglyceamic diabeticrats.
Gene expression studies and confocal calcium imaging in combination with second messengersand
transcription factorsconfirmed their roleininsulin function.

Epidemiological datasuggestsacausativelink between apreventablehabit of arecanut chewing with
or without tobacco (Pan masal a/ Gutkha) in the manifestation of oral submucousfibrosis(OSMF). The
datasuggestsdifferential expression of severa novel genesbetween normal and OSMF tissuesand one of
theprincipa genetic pathwaysinvolvedinthe manifestation of thisdiseaseis, “ Transforming Growth Factor-
betapathway”. The study also showed that arecoline, aprincipa component of arecanut has profound
effect on the gene expression of both epithelia and fibroblasts. Resultsdemonstrated that epithelid factors
regulated by arecoline are important for promotion of this disease suggesting that stromal-epithelial
interactionsare essentia for manifestation of OSMF.

Tissue culture studieswere carried out using the scaffol ds prepared. Tissue culture studiesreveal ed
that corneal epithelial cellscould be grown on the scaffold prepared from cross-linked collagen matrix
isolated from chromeshavings (Bovinesource). Smilar resultswere observed with collagen matrix prepared
fromthefish scale collagen. Excellent growth of corneal epithelial cellswasobserved on the surface of
auminum sulphate cross-linked HAM.

Uved mdanomaisthemaost commonintraocular primary tumor, involvingiris, ciliary body and choroids.
A significant correlation was observed in monosomy 3 and 1p36 positive casesin the tumor samples
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(p=0.039). MicroRNA expression profiling revealed the presence of 19 miRNAs expressed in non-
metastas zing meanomaand absent in metastas zing melanoma. Eleven miRNAswerefound to beexpressed
in metastasi zing melanomaand absent in non-metastas zing melanoma. Genestargeted by themiRNAs
werefound to be present in chromosomal regions8p22, 13q, and 17p but were often found to be del eted.
Initid studieson microRNA havereveded their roleasoncomirsin both metastas zing and non-metastasizing
melanomas. Further sudiesmay provideingghtsinto their roleintumor progression and facilitate metadtatic
phenotypeanayss.

The Expression of Human Papillomavirus (HPV) in Ora submucous Fibrosisbeing studied. The
preliminary observation reveaed that 31.4% OSMF samplesfound positive of HPV virus. Observations
based on the genotyping results suggest that thereishigher frequency of the heterozygous genotype (AG)
ascompared to hedlthy controls. Thisassociationiseven stronger in patientswith Lupusnephritis. Smilarly,
FcG2A R/H RH mutant allele appearsto be associated with SLE susceptibility. In contrast, ACE DD
genotypein SLE patients may be associated with non progression to lupus nephritis (it may be protective).
No association found of TNFa-308 and TNFa-238 promoter region polymorphismwith SLE susceptibility.

Three single nucleotide polymorphisms and one variable number of tandem repeat markersinthe
GRIK 1/GIuR5 genewere characterized in the control and Down syndromefamily samples. Moderate
heterozygogty (0.34) andamgor dldefrequency of 0.78 render the 1173(C/T) polymorphisminformative.
Estimatedratio of melosis-| tomeloss-|| errorsarisngfromalldic non-digunctionof 1173(C/T) is4:1in
maternal casesand 2:1in paterna casessuggesting that cdllular context of chromosome segregation confers
varying risk of non-digunction. The(GATA) nVNTR marker islessinformativein our population study
group and allel efrequenciesdeviate significantly from Hardy Weinberg equilibrium.

Nano ribbons of HA p/collagen composites and nano fibers of Hap which were obtained at room
temperatureweredeveloped . Inaddition, synthesized of resorbabletriphasc HAp/ (= and?) TCPcomposite
at low temperature which could be used asbone and dental replacement material. Developed [ron doped
hydroxyapatite which showed better heamobiocompatibility and drug rel ease whereas|lanthanum doped
HAp show invitro, initia burst of drug rel easefollowed by the controlled rel ease. Calcium phosphateand
their polymer composites, devel oped could be used for preparing bone replacement, drug delivery and
tissue engineering applications. Thenovel salt formsof prazosin: Prazosin or esylate and camsylate have
been characterized asthe suitable candidate for further evaluation.

Resultsof the study ontight junction proteinsreveal that there wasan under expression of Zo-1in
mucosal epitheiumof villi and cryptsintrestment naive celiac disease and active Crohn’sdiseaseinterms
of digtribution of staining in comparisonto controls. Therewasanormaization of ZO-1 expression 6 after
glutenfreedietin ceiac disease aswell asin Crohn’sdisease after treatment. Therewasover expression
of claudin-2inthemucosa epitheliumintreatment naive celiac disease and active Crohn’ sdisease compared
with controls, theexpress on of which got down regulated 6 monthsafter trestment. Therea so wasunder-
expresson of claudin-4 distributionin treetment naiive celiac disease and active Crohn’ sdiseasein comparison
to controls. Therewas over expression of Occluding in treatment naive celiac diseaseand active Crohn's
disease, but thereisno significant differencein occluding and claudin-4 expression 6 monthsafter trestment.

The prokaryotic proteasome system ClpQY from the parasite genomeidentified. Both the PFClIpQ
and PfCIpY geneswerecloned and corresponding recombinant proteinswas expressed. Both the proteins
were localized in the cytosol of the parasite as a soluble protein. Techniquesfor production of active
recombinant PfClpQ protease and to carry out in vitro protease assays have been standardized; thiscan
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be used for high-throughput screening of compound librariesto find out specificinhibitorsaspotentid lead
compoundsto develop anti-malaria . Quantitation of MRD by RtPCR detected rel gpse 2 months prior to
clinical relapse. Studiesare underway to trand ate thistechniqueto clinic Genotyping of GST, MTHFR,
RFC, TPMT any CYP1A1* 2A indll patients.

A 29K dgdactosetermind proteinwaspurified and expressedinthemammalian, E-coli and leishmania
vectors. Therecombinant proteinwas purified and itsefficacy studied. Apoptosisof macrophagesplaysan
important rolein theimmune responseto mycobacterial infection. Studies showed that theinhibitor of
gpoptosis, FLIPisdegraded after phosphorylation by c-Abl and p38 MAPK inac-Chl E3 ligase dependent
manner after mycobacteria infection. Degradation of FL1Pisassociated with macrophage gpoptosiswhich
may modul ate mycobacteriainduced infection. Thefindingsof the studies provide new insight into the
mechanisms of mycobacteria-mediated apoptosis. Any intervention in this process could modul ate the
courseof thedisease.

Plant Sciences

Intheareaof Plant Sciencesseverd projectshave been supported to strengthen basic and gpplication
oriented programmes. The support was provided in cutting edge/frontier areasaswell astraditiona areas
such astaxonomy;, etc.

During the year, research projects were sanctioned in the area of Reproductive Biology,
Bioprospecting, Ex situ conservation of medicina and wild speciesof plantsof economicimportance.
Molecular characterization, Marker ass sted el ection of res tance gene, Biotic and abiotic stress, Biocontral,
Plant microbeinteraction and Mycorrhizal relationship, Entophytic fungi and various aspectsof Stress
proteomicsand Functional Genomicsof Abiotic Stress Responsesin Nitrogen-fixing Cyanobacteriaetc.
and Nationa Training Program/Workshop on Traditional and M odern Approachesin Plant Taxonomy at
Bangdore.

Findingsfrom the projectsfunded under the programme reveal ed:

Significant resultswerereportedinthe project titled “Molecular andysisof AhpC (akyl hydro peroxide
reductase) in offering abiotic stresstolerancein Anabaena sp. PCC 7120” being implemented at Banaras
Hindu University.

AhpC protein over expressed in heat stressed Anabaena doliolumisakey component of alarge
family of antioxidative proteinsand harborsal essentia qualificationsasaprotectiveproteinagaing multiple
abiotic stressesby scavenging ROS. Inview of thisit washypothesized that ahpC transformed cyanobacteria
might fix nitrogenin the presence of amultitude of abiotic stresses. The ahpC gene hasbeen cloned, over
expressedin E.coli (BL 21) and screened for stresseslike sdit, heat, UV, Cd, Cu and pesticidefor thefirst
time.

The ahpC gene hasnow been cloned in Anabaena PCC 7120 using vector (pFPN) and itsfunctional
characterisationisin progress.

Summary of Progress

Title: Understanding therole of epigenetic elementsin controlling floral-organs devel opment by
methylome profiling using high density microarraysinrice. Starting with the objectiveto understand the
effect of DNA methylation dynamics ontranscriptomealterations during male gametophyte devel opment,
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we have characterized structural aspectsand expression dynamicsof riceArgunaute (OsAGO), Dicer like
(OsDCL) and RNA dependent RNA Polymerase (OsRdRP) genesthat have been implicated in small
RNA based slencing of geneexpression wascharacterized. Furthermore, by usng 57 k ricewhole genome
microarrays, it wasfound that at agiven stage about 69% of therice genesexist in hemi-methylated state,
whereas, 17% genes are not methylated at all and 14% genes are heavily methylated (Figure). When
compare between the pre-meiotic and meiotic stages of anther devel opment only ~30% geneswerefound
to be commonly methylated, whereas, methylation status of ~70% genes changed between thesetwo
stages. And since datareveal ed apositive correl ation between methylation statusand genesilencing, it
seemsthat epigeneticsplaysan important rolein regulating devel opment-dependent gene expression
patterns.

o low ®Mid & High

el
LEHE
U 1w
=
al
o
e
o 1m0
5
g
o
2 pono
o
o
L'i l I
. B
1547
<)
Methylated Hemi-methylated Non-methylated
(TE14| (38572 |9355)

Methylation Status
Figure : Methylation Status of Rice Genome

Title “Freeradica scavenger and antioxidant activitiesof sdected north western Himal ayan medicina
plants’. Thirty sx medicina plantsgrowingin north-western Himalayabel onging to 25 familiesnamely
Terminalia belerica, Terminalia chebula, Emblica officinalis, Albizia lebbeck, Acacia catechu.
Cinnamomum camphora, Cinnamomum tamala, Picrorhiza kurroa, Syzygium cumini, Oscimum
sanctum, Oscimum basilicum, Ocimum kilimandscharicum, Oroxylum indicum, Aegle marmelos,
Curcuma longa, Bacopa monnieri, Murraya Koenigii, Gmelina arborea, Aloe vera, Prunus
cerasoides, Centnella asiatica, Tinospora cordifolia, Coriandrum sativum, Achyranthes aspera,
Fumaria parviflora, Ajuga bracteosa, Daucus carota, Celastrus paniculatus, Boerhavia diffusa,
Withania somnifera, Catharanthus roseus, Acorus calamus, Piper longum, Asparagus adscendens,
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Asparagus racemosus and Raphanus sativus were investigated for antioxidant activity. Following
observationswere made.

* Itwasfoundthat thefruitsof Terminalia belerica, Terminalia chebula, Emblica officinalis, bark
of Albizialebbeck, heartwood of Acacia catechu showed extremely high antioxidant activity which
was comparableto standard anti oxidants such astocopherol and butylated hydroxy toluene (BHT).

*  Adgnificant andlinear relationshipwasobserved between theantioxidant activity and phenalic content
indicating that phenolic compounds are magor contributor of antioxidant activity of thesemedicina
plants.

*  Qualitative and quantitative profiling of phenolic compounds using High Performance Liquid
Chromatography (HPLC) reveded higher leve of gdlicacidin 28 out of 36 medicina plantsinvestigated.

Terminalia belerica (Fruit) Terminalia chebula (Fruit)

Further studieson Indian Zingiber aceae
Thetaxonomic Revison of thefamily Zingiberaceaewascarried out. Themgjor outcome of the study
indudes
a Twogeneranew to Indiawere described.
b) Two speciesand two varieties new to science were discovered.

c¢) Threespeciesnew to Indiawere described.

d) Sevenpaperswerepublishedin International and National Journalsand also presented 8 papers/
postersin Seminars/Symposiain Indiaand abroad.

€) Digitaized 2144 Number of herbarium sheetsof thefamily in Indiawith correct identification and
developed asoftwarefor easy retrieval.

f)  Developed thelargest liveginger germplasm and herbarium collectionin Indiaand third largestinthe
world.

g Deveopedadigitaizedfloraof thefamily for thefirst time.

ANNUAL REPORT 2009-2010 200



Project Title: Physical Mapping of Simple Sequence Repesats (SSRs) in Bread Wheat

Physical mapsof 21 bread wheat chromosomes containing 1,376 genomic SSR and EST-SSR loci
were prepared. Thesemapswereintegrated with theavailable physical mapsof bread whest leading to the
construction of integrated physical maps of the 21 wheat chromosomes containing atotal of 2,148 SSR
loci. Themarkersinthe physical and the genetic maps (used for comparison) were collinear except for a
few discrepancies. The physical maps can be used asan anchor point for the physical BAC contig map of
wheat genome. EST-SSRsmapped may serveas” perfect markers’ infuture studiesin the project.

ENGINEERING SCIENCES

The extens ve programme objectives of Engineering Sciences cover support to research effortsina
range of variousdisciplineswithin engineering sciences such as Civil, Chemical, Electrical, Computer,
Materia, Mining & Mineral, Mechanica Engineering, Roboticsand Automation. Theindividua research
programmes may address one or more sectors namely, health, bio-medical, transportation, automotive,
water resources management, structural engineering, building technologies, manufacturing and process
industry related technologies, etc. However, of late few proposalsunder thisprogramme do reflect the
inter-disciplinary naturethat research activitiesare now taking. In addition few major proposalshavebeen
received for setting up of Engineering Research Centresin many academic Ingtitutions.

During theyear, support to both basic and applied research was continued. 190 new research projects
atacost of Rs. 3120.21akh havebeeninitiated/ identified for support. The Committeesregularly monitored
the progress made in ongoing projects. Several interesting and significant resultsreported from these
individua engineering science programmes, aregiven below:

Chemical Engineering
Chemical Engineering Programme (CEP) continuesto beafront runner amongst peersin termsof
new initiativesand operationa parameters. Salient features of the output generated from abasket of about

100 ongoing projects and 35 new projects (sanctioned during current financial year) are reported as
follow.

*  Designed cobalt based heterogeneous catal ystsfor the liquid phase oxidation of p-cresol which an
industrialy important oxidation reection aswell asamodd reaction for understanding the oxidation of
side chain phenols. Devel oped cobalt oxide (Co,0,) heterogeneous catalyst which gave complete
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conversion of p-cresol with aselectivity to PHB ashigh as 95% under el evated pressure conditions.
A novel catalyst involving intercal ated cobalt-Schiff base complexes into the montmorilloniteclay
wasa o devel oped, which gaveasd ectivity of 90% to the oxyfunctiondized products under ambient
pressure conditions. Compl ete characterization of thiscatalyst systemwasdone by XPS, DR-UV,
XRD, FT-IR, SEM-EDX. Theresearch related to the project hasresulted in 7 International Journal
publications.

»  Developed athree step method for synthesisof asymmetric clay-zeolite-glasscomposite membrane.
Thefirgt stlepinvolves synthesisof macroporousclay support obtained by sintering clay mixtureand
inthe second step the active mesoporous|ayer isobtained by partial blocking of the mouth of pores
of clay support by zeolite particlesby dip coating technique and thethird step includes coating of the
zeolitelayer with glasslayer. Surface morphol ogy isstudied using SEM. Thevariation of membrane
potential with pH showsthat membrane potentia increaseswith pH. The gtatic trangport numbersare
0.914 and 0.791 for glass-zeolite-clay and zeolite-clay based membranesrespectively. Theresearch
related to the project hasresulted in an International Journal publication.

*  Hybrid gtrategiesinvolving synergistic combination of Wavel et Transformation, nonlinear dynamics
theory (mean loca Holder exponent formalism) and Support Vector Machineswere employed for
characterization of process, biologica and biomedica sgnds. Thedistribution of loca singularitiesof
atime seriescan be employed to pick up itsunique signature. Hence, thefeatures of thesingularity
distribution of different time serieswere employed for identifying the classand function of process/
biological/ biomedica signasof atimeseries. Wave etswere used asamathematical microscopeto
enableidentification and computation of and local Holder exponents (singularity spectrum) profiles.
Theability of wavelet transformtorevea thehierarchy of singular featureswasfound to beparticularly
advantageousto tacklethe problemsat hand. Theresearch rel ated to the project hasresulted in 11
Internationd Journa publications.

*  Howregimesingasliquidandliquid-liquid flow in micro-channel swere studied. Key hydrodynamic
parameterssuch asbubble/liquid dug vel ocities/ lengthswere determined using thehigh speed digita
imaging. Pressure drop values for the range of flow rates were measured for different systems.
Developed aCFD model based on unit cell approach to simulate slug flow inacapillary. A novel
mesh microreactor resembling astructured fixed bed reactor with benefitsboth of conventiond fixed
bed reactor and microreactorsisdeveloped. Thissystemiseasy to build and doesnot need precison
micromachining.. RTD inliquid phasewere studied using conductivity probe. The RTD and theimage
andysisfor al themeshtypes, showed hysteressintheflow and mixingin mesh microreactor. Generd
purpose modelsbased on first principleswere developed for gas-liquid (GL) and gas-liquid-solid
(GLS) reactionsin micro-channels. Themodel was used to s mulate chlorination and hydrogenation
reactions. A computationd fluid dynamics(CFD) model based on free surface methodol ogy, volume
of fluid (VOF), was devel oped. The model was used to devel op understanding and guidelinesto
design contact angle and geometry mediated micro-devices. Theresearch related to the project has
resulted in an Internationa Journa publication.

Electrical, Electronicsand Computer Engineering

Twenty Eight projectswere sanctioned during current financial year. Some of salient featuresare
reported her out of the 100 ongoing projects.
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*  Developed new designsfor transmitter antennabased on parasitic superstrate patches. Observed the
impact of varying diel ectric constant on the performance of such antennas. Studied the impact of
patch array size, spacing and patch dimensionson the performance. Proposed anew circular array
based superstrate antenna. Designed anew Distributed Voltage Controlled Oscillator (DV CO) on
cascadetopology and biasvariation. Designed aKu band DV CO and Travelling Wave Amplifier
(TWA). Theresearch related to the project hasresulted in 2 International Journal publications.

»  Deveoped anew multilevel inverter topology for induction motor. Unlike conventional hexagonal
space vector PWM pattern, this inverter produces 12-sided polygonal space vector structure
throughout the modul ation range. In order to minimizethedv/dt stresson the devicesand improvethe
harmonic spectrum of phasevoltage, at |ower speed operation theinner 12-sided polygon isused,
whilefor higher speed outer 12-sided polygonisused. Thiseliminatesall 6n+1 harmonics (n=odd)
from the phase voltage apart from highly suppressing thelower order harmonics. Besides, thelinear
modul ation range can be extended upto 96.6% of the base speed of the motor, which can extend
smoothly into over-modulation and final 12-step operationwithout any specia compensation schemes.
Throughout the modulation rangetheinvertersare operated | essthan output phasevoltage switching
frequency, with the high voltage inverter alwaysswitching at nearly half the output phase voltage
switching frequency. The research related to the project has resulted in an International Journal
publication.

*  Fabricated Miniaturised Electrolyte Insulator semiconductor capacitor (EISCAP) sensorswithvolume
of 0.1-0.2 ul by bulk micromachining of p-typesilicon. Theenzymelipase hasbeenimmobilized on
themini EISCAPsand they have been used for triglyceride sensing. Measurement circuit has been
fabricated on breadboard and measurements using thiswith miniaturized EI SCA Ps showed good
agreement with commercia pH meters. Theresearchrelated to the project hasresultedin 1 Internationd
Journd publications.

*  QKDisaviablemethodfor key exchangefor transmisson of highly sengtiveinformationthat requires
security that isbetter than the security provided by trusted third parties or other human methods.
Demondtrated Experimenta transmission of bitsusing coherent optica states (lessthan 1 photons per
pulse) over along fibre spool. Designed and implemented Efficient low-density parity-check codes
for reconciliation. Devel oped single photon detector, narrow linewidth Fabry-Perot Fibre Bragg
Grating filter, dispers on measurement unit over 25km of optical fibreand femto-second active mode-
locked Er-doped fibrelaser. Theresearch related to the project hasresulted in 2 Internationa Journa
publications.

Material, Mining& Mineral Engineering

During theyear, support to both basic and applied research was continued. 26 new research
effortshave beeninitiated/ identified for support and another 22 areunder evaluation.

Resear ch effortssupported / identified for support duringtheyear includethefollowing:

Studieson deformation behaviour of carbon nanotubefilled polymer nanocomposites based on crack
propagation kineticsand strain field analysisapproach

Effect of Cryorolling onthe Precipitation Kineticsof Selected Ultrfine Grained Al Alloys
Synthesis& hioactivity studieson substituted-hydroxyapatite coating for biomedica applications
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Generation of improved photovoltai c devicesfor making efficient dye sengitized solar cells
Iron Aluminides Containing Carbon
Devel opment of supercapacitor using carbon nano material synthesi zed from plant based precursor

Development of amode for the Assessment of spontaneous heating susceptibility of Indian cods-a
neura network approach

SERC Summer School on* Mineral Technology’

Development of sulphate reduction technology in an anaerobic digester for abatement of acid mine
drange
Fuctionalized polymer nanocompositesfor organic photovoltaic devices

Effect of repetitive strain and anneal on microstructure and mechanical properties of metastable
audenitic sainlesssted

Weldability studieson sintered and forged low aloy steels

Hexava ent chromium detoxification by microbia isolatesfrom aspecific chromiumminingsiteand
bioremediation gpplication potentia :alaboratory based study

Study of Materiascharacteristic of complex aloyedtool stedl at cryogenic temperature
Development of aloyswith Gegapascal Strength using Nanometric Eutectic Microstructure
Designand study of highthermal cyclelifethermal barrier coatings

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 materids

White Organic Light Emitting Diodefor Lighting and Displays

Development of UltraHigh Purity Gallium for Epitaxial Electronic and Optoel ectronic Applications
Devel opment of Calcium Sulfate Based | njectable Bone Substitute

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

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

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

Preparation of M AX, phaseternary carbidesand fabrication of its nanocompositesthrough novel
methods

Synthesisof Nano Tungsten Carbide Powder from Wolframite Ore
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Highlightsof resultsaccruing from resear ch effortsinitiated during precedingyears:

*  Anew coa wash-ability index, termed as‘ Near Gravity Materia Index (NGMI)’, wasformulated
based on the sink-float dataat RRL Bhopal. An appropriate model to quantify the wash-ability
characteristics of coal wasdeveloped using ‘ Near Gravity Materia Index (NGMI). The proposed
approach of evaluating the performance of any gravity based coa washing equipment isbased on
direct comparison of product quality and quantity with thefeed coal quality and quantity targeted and
therefore, more practical. Hence, optimization of processand design variablesof any gravity based
equipment to processatypical coal can bedoneby carrying out limited experiments.

*  Studyonlife Enhancement of Hydro Turbine Componentsby Surface Coatingswascarried at
[IT, Chennai. Silt whichwascollected from Manani River wastutilized to assesthe eros on performance
of Stelliteand Colmonoy 88 L SA deposits. Laser surfacealloying (L SA) wasdone with optimum
height, width and depth on 13Cr-4Ni stee with Colmonoy 88 and Stellite 6 powders. The
characterizationsof LSA sted shave been studies. Maximum hardnessachievedinthecaseof Colmonoy
88 wasintherange of 600-650 HV, wherein Setellite 6 coated L SA steelsshowed 400-500 HV. As
much as4foldincreasein durry erosion resistance (expressed in terms of massloss) of L SA steels
was observed as compare to uncoated 13Cr-4Ni steel. At least 20-30% decreased in erosion rates
were obtained whenimpacted with river silt compared to commercial SO, impacts.

*  Synthesisof few advanced nanocompositeswas carried out at AnnaUniverisity, Chennai such as
hydroxyl terminated polydimenthylsiloxanes, cyanate terminated silane-coupling agentsand cyanate
edters. Characterization of thesescompositesfor their thermad, mechanicd, dectrical and U.V. radiation
resistance by ASTM methodswere conducted. Nanocompositeswere prepared by thermal curing
and solvent casting method. Preparation of nanocomposites by the combination of Cyanate ester and
polyhedra oligomeric silsesquioxanes (POSS) showsan excellent radiation resistant material . And
these nanocomposites can be used as aradiation res stance coating material and also can be used to
form advanced nanocompositesasmatrix materials.

*  Porousinject ableceramic bone cementswereprepared at, 1T Chennai.

Thebipheas ¢ calcium phosphate (BCP) acombination of Hydroxyapetite(HA) and trical ciumphosphate
(TCP) with naturally derived polymers such as chitosan, and gelatin ascarrier gel with controlled
degradation profilesfor bonetissueregeneration. Detailed phase evolution and microstructura studies
werecarried out. Particulates of BCPin certain HA/TCPratio with anatural polymer (carrier gel)
were prepared so that material becomeinject able. Thebioactivity of the cementswas characterized
by measuring apatiteformation asafunction of time us ng scanning €l ectron microscope.

»  Plasmaassisted Metallorganic Chemical Vapour Deposition facilitieswere designed & fabricated
indigenoudy at LoyolaCollege, Chennal. Severa complexesof yttriumand zirconium wereprepared
and characterized by quantitativeanalyss, elemental analysis, FT-IR, mass spectral analysis, TG-
DTA (non-isothermal) and masstrangport (Vacuum studies). Severa metalorganic compoundswere
synthesized by modified methods. They were screened and except Al(acac), Y (tmhd), Y (tmhd),
diglyme, Y (tmhd),..triglyme, Zr(tmhd),, and Cp,ZrXI, werefound to beunsuitableintermsof voltility
andthermal residue. Thesuccessful depositionsof Y ,O,, Sc,O, thinfilmsweredeposited onvarious
subgtrateslikeglass, S, auminga, graphite and quartz.
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Deve opment of thermosetting polymer/clay nano-compositesweremadeat Tezpur Univ., Napaam
Tezpur Hyper branched and conventiond resinous polyurethanewere synthesized from asustainable
natural resource, Mesuaferreal. seed oil. The physical aswell as mechanical properties of the
epoxy cured polyurethaneswereinvestigated and further these polymerswere used as matricesto
prepare different nanocomposites. A variety of nanofillers such as nanoclay, metal nanoparticles,
carbon nanotube, were introduced in the matrix using different techniques. Enhancement of the
propertiesliketenslestrength, impact strength, scratch hardness, adhes on strength, thermal stability,
shapememory, water vapour barrier propertieswere observed by incorporation of nanoclaysinboth
the hyperbranched and conventional polyurethane systems. These hyper branched and conventiona
resinous polyurethane clay nanocomposities deservethe potentia to be utilized asadvanced surface
coating, adhesivesand biomaterias.

Friction padsfor brake disc employed in modern heavy duty automobiles/ commercia and fighter
aircraftsarebeing developed at |1 T, Roorkee. Few samplesof friction padswith built-in backing
platesfor the MIG 27 & AN-32 military aircraft were devel oped employing hot powder forging
technology. Thetechniqueinvolvesmixing of powdersof suitablechemistry having metalic condituents,
abrasivesand solid lubricantsin specific proportions. Theforged friction material was subjected to
variety of testsincluding sub-scale dynamometer test at HAL Bangal ore. Effortsare being madeto
devel op brake padsby hot perform powder forging (net-shape) without involving any machining to
optimizethe manufacturing cost to theminimum level. MIG 27 stator applicationisvery speciaized
high energy condition for which chemistry of sintered padsisvery complex and costly. In comparison
tothis, chemistry being devel opedin the present investigation ismuch smpler and offer widevariety
of choicesto suit thischalenging application.

Studies on ambient and el evated temperature properties of joints of metals prepared by adhesive
joining using nano-particlefilled adhesive are being under progressat | 1T, Roorkee. A new class of
epoxy based adhesive has been prepared by homogeneous distribution of practically cluster free
nano (20-30 nm) particlesof SIO, and ZrO, in the matrix using ultrasonic cavitation technique.
Variousfundamental aspectsof conventional and ultrasonic processing technology were considered
insynthesis of nano composite epoxy adhesive. The standard test procedure was used to study the
fracture toughness, lap shear strength, and tensile strength of the nano composite adhesiveandits
adhesivejoint aswell astheir fracture behaviour. Theuse of ultrasonic mixing process produceswell
dispersed non agglomerated ex-situ prepared nano composite epoxy adhesives. Theresin properties
of epoxy aresignificantly influenced by ultrasonic mixing with nano particleloading. Fracturetoughness
of ultrasonically treated ZrO2 nano composite epoxy adhesive was raised to maximum of 2.01
MNmM-*2which is considerable higher than the same composite adhesi ve produced by conventional
mixing aswell as SO, |oaded epoxiy adhesive prepared by both the mixing processes.

Threenew seriesof poly (ether imides) novel polymer nano-compositemembraneswere successfully
prepared at |1 T Kharagpur and their gas permeation propertieswere measured for four different
gaseslikeCH,, N,, O, and CO,. High permeability of CO, and high selectivity for CO, over CH,
were achieved. Additional to the good gas separation properties, polyamides membrane a so show
good mechanical, chemical and thermal stability. Measurement of the gastransport propertiesof al
the synthesi zed polymersand to draw astructure property co-relationship isunder progress.

Devel opment of copper chromite catalyst asasubstituteto noble meta sfor purification of vehicular
exhaust isunder progressat, BHU, Varanasi. Highly active copper chromite catalyst prepared by
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calcinations of the precipitated basic copper ammonium chromite catalyst (CUOHNH,CrO,) was
devel oped as substituteto noblemeta sfor purification of vehicular exhaust. A compact and versatile
|aboratory tubular reactor has been designed and fabricated. An experimental set-up for performance
eva uation of the prepared catalysts hasbeen installed. Prepared precursor and catal ystshave been
characterized by Therma Anaysis (TGA, DTA), Particle Size Analysis, BET Surface Area
measurements, X-ray diffractionand TPR.

»  Synthesisof thehigh strength and ductileAA2219 alloy and AA 6061 alloysof Cu-5wt. % Znand
Cu-5wt. %Al through plastic deformation by cryo-rolling route (at cryogenic temperatures (77K)
weresuccesstul developed at 1T, Chennal establishing that high energy bal milling/mechanica dloying
leadsto much finer grain sizeswhen compared to other severe plastic deformation (SPD) processes.
Themechanicd propertiesof ultrafinegrained (UFG) dloysindicated anidea plastic behaviour with
negligiblework hardening. TheAA2219 and AA6061 alloysare used for high strength aerospace
structura applications. The nanostructure alloysproduced in the present study showed acompressive
strength of 800 M Pa. Though the compressive ductility waslow (1%) inthiscondition, compression
ductility wasimproved annealing following consolidation. Thealloystherefore could beused in
applicationswhere compressiveloading ispredominant.

»  Deveopment of nanocrystallinelead freeferroel ectric and diel ectric materia sof Barium Zirconium
Titanate (BZT) and Barium Strontium Titanate (BST) using different preparation techniquesviz.,
mixed oxide route, high energy ball milling route and co-preci pitation were successfully made at
[1T,Channal. BST powderswere characterized for phaseformation, stoichiometry, compaction and
sntering behaviors Microstructureand functiona propertiesof the ceramicsprepared fromal routes
were evaluated and compared. It was noted that BZT and BST powders prepared through ball
milling requirereatively low temperaturetreatment (~900°C) and (~1200°C) respectively for shorter
duration (2 hour) for phaseformation ascompared to other solid state routes. The particular size of
these powders prepared through ball milling routes after heat treatment was smaller than that by solid
state routes. Maximum density achieved in solid state route was 94% as against 99% in ball milling
route and 97% in co- precipitation route. Dielectric constant has been doubled (~15000) in the
present ceramics prepared from ball milling and co- precipitation compared to mixed oxideroute
(~7000°C). Thedielectric losswasmoreor lesssimilar in both ball millingand co-precipitation
routes.

*  Development of New Nove bio-materialsof TitaniumAlloyswithimproved Tribologica properties
weresuccessfully madeat VVelloreInst. of Technology, Vellore. These bio-materialsareideal bio-
material of Ti-13Nb-13Zr for implant application especially for joint replacement.The surface
modificationsonthe newly developed dloyswere carried out by laser nitriding, nano TiO, and HAP
coating by plasmaspraying technique. Corrosion and wear behaviour study of coated sampleswere
evaluated using Poteniostat and Reciprocating tester respectively. Enhance wear and corrosion
resistance was observed for the bilayered coating of ZrO, coating and Al,O,-13TiO,. Scratch test
was performed using acommercial micro scratch tester (DUCOM), Indiato evauatethe adhesion
strength of the coatings. Thus these coatings are expected to enhance the service period of the
implants.

*  Anewtechniqueof surface engineering called PlasmaA ssisted | mplantation and Deposition (PAID)
was successfully developed at |1 T, Kharagpur by modifying an existing Plasmaimmersion ion
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implantation (PI11). Plasmanitriding of annealed set up 52100 stedl were carried out which leadsto
sgnificant improvement in hardnessand wear resistance of the sted, particularly at 560°C for 3-5 h.
Interstitial free (IF) steel isalow carbon, low aloy ferritic steel widely used for various structural
parts(mainly body frame) of modern day automobiles. The main novelty of thisgrade of stedl liesin
itshigh formability duetoitsvery low solute or interstitial content. Sputter deposition of Ti for 2h
followed by plasmanitriding (at 450°C for I-5 h) yieldsamixed nitride layer that showsenhanced
hardness, wear andimprovement in corrosion res stance. Thusthe objectiveto produce nanocrystaline
coating hasbeen successfully devel oped.

The Plasma Assisted I mplantation and Deposition (PAID) set up at the [I T-Kharagpur.

Theinstrument hasacapacity g)f implantation energy upto 20keV andiondensity upto 10"jongm’.
The sample can be hﬁgatec_i;o 500 C. Plasma s created by a RF source (13.5 MHz) with operating
pressure between 10 - 10 torr.

»  StudiesonMicromechanica Characterization of Hydroxyapetite Coating for Metallic Implantswere
carried out at CGCRI, Calcutta. Phase pure, free-flowing Hydroxyapatite (HAp) powder was
prepared from the conventional  chemical co-preci pitation route. The bio-compatibility testsand
toxicity testswere conducted onthisHAp powder at the Benga |mmunity Research Centre, Kolkata
The results showed that these Hap Powders were non-toxic and bio-compatible. The
micro-sprayed HAp Coatings on SS316 L, Ti-6Al-4V substrates were developed. The coating
exhibited the moderately high bonding strength of about 25 M Pa. Nanoindentation techniquewas
employed to estimate theresidual stress of the coating. Furthermore, Soluble Body Fluids (SBF)
dissolution study for 1-14 daysconfirmsthe deposition of HAP phase and thein vivo experiment was
foundto besuitablefor osteoconduction and may proveitspromising roleinfracturerepair of veterinary
and human casestoo. Findly, in-vivoanimal tria by intramedullary pinning (method of fixation of
defect bone) utp 60 daysproducesasatisfactory result of tissueresponsefromradiol ogica examination,
histological study and fluorochormomelabeling study. Bone defect hedling was comparatively more
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dueto“bonebonding” and ossointegrationin HAP coated pin followed by uncoated pinswhich may
proveitspromising roleinfracturerepair in both human and animals

*  Successfully developed atriva ent Chromium plating bath in place of hexavalent chromium bath at
CERI, Karakudi. Thisbathislesspolluting and eco-friendly and a so useslessquantity of chromium.
Successfully deposited chromiumwith athickness 26 micronsfromfour different Trivalent bath namely
chromium-glycinebath, chromium-ureaformatebath, Chromium (111)-Dimethyl formamide-thiocyanide
bath & Chromium (I11)-Dimethyl formamide bath with different compositions. Thevariation of Pulse
parameters on the thickness, Hardness and corrosion resistance were studied in detailed. Wear
resistance of Cr coating from Cr(I11) and Cr(V1) electrolyteswere calculated for 1 kg load and 100
cyclesand theweight lossis0.0017mg and 0.00024mg respectively. Sincevery low wear losswas
obtained for Cr deposit from Cr (I11) electrolyte, these Cr can be used for functional application.

e SudiesonMicrostructural and Textural Evolution during Recrystalli-  zation of Cold Rolled Al-
Mn-Mgdloyswerecompleted at NML, Jamshedpur. Thematerial used inthe present investigation
wascontinuoudy cast AA3004 duminium alloy. Theadloy had 1% Mnand 1% Mg apart from Fe, Cu
and s within 0.1%. The as-received materia wasacommercialy produced CC3004 hot band with
athickness of 4.5mm. This hot band was given two different treatments to generate different
precipitation states. Thetreastmentsare mentioned inthefollowings. i. SampleA: Solution annealing at
550°C and annealed ii. Sample B:Solution annedlingat 550°C and air quenched. Thetwo hot bands
werethen cold rolled to different reductions ranging from 20%, 40%, 60% and 90%. After rolling
samplesof 90% cold rolled sampleswere annealed at varioustemperaturesranging from 250°C to
400°C for variouslengthsof time. Texture measurementswere performed at the mid-thicknessof the
coldrolled sheets. Hardness measurementswere carried out in LeicaMicrohardnesstester with 25
gmload. Good formability of Al-Mn-Mg alloysthrough control of texture evolution and control of
grainsizeduring recrystalizations. TheseAl-alloys can bethe best candidate material for automotive
industry contai ner-makingindustry aswell as packaging industry project completed successfully.

*  Studiesonsmulation of thegrowth of heteroepitaxial semiconductor thinfilmsusing finite element
method isunder progressat |1 T, Kanpur. The primary objective of the proposal isto generateof a
finitedement model incommercidly available softwarelikeABAQUSfor agrowing heteroepitaxia
semiconductor film. First, a2D model wasgenerated followed by a3D modd. FEM simulations of
agrowing hetero-epitaxia filmof GeS onaSi substrate were achieved. Stressfree strain hasbeen
used tomodd agrowing hetero-epitaxia filmusng FEM and growing filmwasmodeled by increasing
theregion of thedomain wherethe strainswereimposed. Thesmulationsdevel oped can helpinthe
design of semiconductor devicesbased on epitaxial layer systems. (e.g. heterobiopolar transistors,
modul ation-doped field effect transi stors (MODFETS), magnetic recording media, solar cells, laser
structures, infrared detection devicesetc.

*  Anadvanced laboratory wasset up to study thetribologica propertiesof friction materiasat Industria
Tribologica Machine Dynamicsand Maintenance Engineering CentreITMMEC), | T, Delhi. Unique
facility of InertiaDynamometer for brake performanceevauation of Light Commercid Vehicles(LCV9)
& Heavy Commercia Vehicles( HCVs) weredevel opedinthisproject. Suchfacility isavailableonly
withvery big Industriesand not with any research groupin India. Even abroad, suchfacilitiesarerare
witharesearch groupsinuniversities. Other facility of thermal conductivity analyser wasa so procured
whichisuseful for al typesof materialsincluding friction materialsand not availablewith Indian
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Indugtries. Very few academic/research Indtitutes havethisfacility. Using thisfacilitiesdevel oped few
new formulation of non-asbestos, low metallic fibre reinforced organic friction materials
(NALMFROFM) for brake pads (for cars and buses) and brake blocks (for trucks).
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Fixed car braking assembly on Dynamometer
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SERC SCHOOL

One SERC School to build awareness and competence in the country in the area of minera
biotechnol ogy was conducted from 14-19 December 2009 at |1Sc., Bangalore. The School was
focused ontwo aspects. (i) Bioleaching (ii) Bioremediation. In order to facilitate higher participation,
UGC-Networking Centre at the Department of MaterialsEngineering of Indian Ingtitute of Science,
Bangd ore extended co-sponsorship for the Schoal. Tota 32 participantsmainly young faculty, young
scientistsand doctoral research scholarsfromall over the country were benefited from this School

Mechanical ,Civil Engineering and Robaotics

ThePAC onMechanica & Civil Engineering, Robotics& Manufacturing supported 49 projects out

of atotal of 110 projectsreceived by it during theyear. It had 4 meetingsduring theyear duringwhichit
reviewed 54 ongoing/completed projects. Some of the highlights of the projects that were supported
under the PAC aregiven below:

>

>

Someinvestigationson cracking characteristics of fine-grained soils: (Civil-11TB)

Through thisproposal theteam hasinvestigated cracking characterigtics of fine-grained soilsand their
tenslestrength. Theresearch will helpin devel opment of ageneraized model for estimating cracking
characterigtics.

Development of modelsfor managing water quality in drinkingwater reservoirs (Civil-11T
Chennai).

Theoutput of thisproject ishelpful for planning the catchment and environmental projectsto protect
such reservoirsfrom contamination and plan operation of rural water supply schemes.

Design and development of miniature robot for biopsy and vivo-surgery (Robotics-I1T
Roorkee)

Project aimsto devel op mathematical modeling aong with simulation of invivo robot system. Based
on geometric, kinematic and dynamic requirementsof end-effector aminiaturerobot will bedesigned
and devel oped to implement biopsy of sscomach model.

Experimental investigations of a bio-oil in a DI diesel engine (Interdisciplinary)
NIT-Rourkela

Thisresearchwork aimsto convert thewooden waste availableintimber, plywood and wasteresidues
from pulpindustriesinto bio-oil by pyrolysisprocessand usethe pyrolysisoil asan aternatefuel for
diesel engines. The combustion, emission and performance of adiesel enginewill be analyzed by
using thebio-oil by employing varioustechniques. .

3D Nanofabrication using Electric Dischar ge Machining (M echanical) I TK

The project aims to develop a Vacuum micro-EDM set-up with nano resolution and NE (nano
electrodes) to study plasmacharacteristicslike e ectron density and plasmatemperature with varying
process parameterslikeinput voltage, current, duty cycleduring EDM processat nano scaleand
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fabrication of 3D nanogtructures. Proposed study haspotentia applicationin aerospace and automabile
sector for bringing in qualitativeimprovement in nano manufacturing through EDM.

Thethird SERC School inthe areaof Micro-fabrication and Micro-machiningwasorganized at [T
Kanpur during this period. About 35 participants mostly from academic institutions and national |ab
participated in this school and updated their knowledgein the areaof micro machining through lectures
given by expertsnot only from the country but from abroad. Thefourth SERC School isbeing planned at
Jadavpur University inApril, 2010.

A workshop on “manufacturing engineering” washeldin CMTI Bangal oreinwhich 75 professonds
from academicingtitutionsand industries participated.

Thereview of amgjor proposal in manufacturing engineering supported by PAC at |1 T-Chennal was
undertaken by an Expert Committee. Theinstallation of the 5 axismachine hasjust been completed and
the team has been asked to conduct studies for manufacture of parts with complex geometries. The
Departmentisadsointhe processof supportingamgor initiativefor enhancing the manufacturing capabilities
by setting upaCentreat I1'T Chennai and 11SC Bangalore.

Intheareaof Combustion Research the Department hasinitiated processfor evolving SERC Schoal.
Itisalso processing 2 major proposa sfor setting up Combustion Research Centreswith human resources
development asoneof itsmajor objectives.

MATHEMATICAL SCIENCES

TheMathematica Science Programme promotesresearch in Mathematics, Statistics, Operations
Research and Theoretical Computer Science, including speciaized manpower training for talented college
studentsin remote areas and research students/ young faculty membersfrom college/universities/research
Institutions, Interaction meets between mathematicians and prospective users and other awareness
programmes. Thehighlightsof the progress/achievementsare asfollow:

0,

« Support to Research in mathematical Sciences:

- 50 new research projects were supported in the areas including Algebra, Number Theory,
Topology, Differentid geometry, Graphtheory, Huid Mechanics, Differentid Equiations, Solutions
to the boundary value problems, Coding Theory, Combinatorial Optimization, Celestial
Mechanics, , Mathematical Modding, Functiona Analysis, Stochastic ProcessModeling, , Data
Mining, €tc.

- Support to 100 ongoing projectswas continued.

- Asanoutcomemorethan 100 research papers have been published in the Journal sof National
and International repute.

- 3group monitoring workshopswere held to review the progress of the ongoing projects.
« Support tothefollowing centres Core Group Resear ch facilitieswer e continued.

- Centrefor Mathematical Scienceat Palain Kerala: Thefocusof theresearch remained
intheareasof fractional calculus, specia functions, statistical distribution theory, geometrical
probability, stochastic Processes, discrete mathematicsand astrophysics. 14 research scholars
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arebeing trained in the above areas. M ore than 25 research papers have been published inthe
journasof National and I nternational repute during theyear. Two research level bookshave
also been published.

- Centrefor Advance Research in Discrete Mathematics at Kalasalingam Univer sity,
Krishnankoil, Tamilnadu: The focus of the research remained in the area of discrete
mathematics. 10 research scholarsarebeing trained in thisarea. Morethan 25 research papers
have been published in thejournalsof Nationa and International repute during theyear.

The centre with the University of Newcastle, Australiaand CR Rao Advanced I nstitute of
Mathematics, Statistics and Computer Science (AIMSCS), Hyderabad organized Fifth
I nternationa Workshop on Graph Labelings (IWOGL 2009). About 120 participantsincluding
10 expertsfrom USA, UK, Australia, Czech Republic and Slovakiaattended the workshop.
The centrea so organi zed an Instructional Workshop on Statistical Modeling and Smulationin
two batchesfor the research scholarsand young faculty members.

- Centrefor Interdisciplinary research in Mathematical Sciences at Banaras Hindu
University, Varanas: Thefocusof theresearch remained inthe areasof Bayesian Statistics,
Discrete Mathematics, Mathematical Modding, Numerical Computation, Stochastic Modeling,
Wave etsand Functional Analysis. 12 research scholarsare being trained in the above areas.
Morethan 20 research papershave been published in thejournalsof National and International
reputeduring theyear.

- Centrefor Mathematical Biology at Indian Institute of Bangalore: The focus of the
research remained in areas of Mathematical and Computational Neurosciences, Mathematical
Genomicsand Proteomicsand Mechanicsof Cellsand Tissues. 6 research scholarsare being
trained inthe aboveareas. Morethan 10 research papers have been published inthejournal s of
Nationa and International repute during theyear.

- Centrefor Mathematical Sciencesat Banasthali Vidyapeeth, Rajasthan: Thefocus of
theresearchremainediinareaof Discrete Mathematicsand Statistica & Mathematical modeling.
4 research scholarsare being trained in the above areas. More than 20 research papers have
been published during theyear.

- Centre for Mathematical Sciences at CR Rao Advanced I nstitute of Mathematics,
Satisticsand Computer science, Hyder abad: Thefocusof research remainedintheareas
of discrete mathematics, graph and digraph theory with applicationsto social, biological and
physical and behavioral sciences, bio-informatics, and dynamical systems, cryptography,
combinatorics, bayesian anayss, design of experiments, biometrics, orthogonal arrays, time
seriesand econometric mode swith applicationsto nationa devel opments, theoretical computer
science, signal processing, analysisof agorithmsand complexity, financial mathematicsand
Modernization of the Indian Statistical System etc. 12 research scholarsarebeingtrainedinthe
above areas. Morethan 26 research papers have been published in thejournal s of National and
| nternationa reputeduring theyear.

During theyear the centre organized an International Conference on “ Frontiersof Interface
between Statisticsand Sciences’ . The conference was attended by about 200 research workers
from Indiaand abroad including Prof. C.R.Rao (FRS), and Abel Laureate Dr. SRS Vardhan.
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Workshop on Image and Speech processing and Workshop on Statistical and Mathematical
Methodsin Biology have a so been organized by the centre.

- National Mathematical Sciencesl|nitiative-Thesupport for National Mathematical Sciences
Initiative was continued at Indian Ingtitute of Science, Banga oreto organi ze compact lectures/
workshops/seminar etc.

« Programmefor Manpower development: Following Training programmes/Workshops/ SERC
School were held during theyear:

- SERC School -A SERC school on*Matrix valuableca culusand statistical distribution theory
and gpplicationsin dataandys's, mode building and astrophysicsproblems’ washeld at Centre
for Mathematical Sciences, Pala. 40 participantsfromall over the country got benefitted by
attending the SERC School.

- National Meet of Resear ch Scholar s-National Meet of Research Scholarsin mathematical
Sciences(NMRSM S-09) wasorganized at | | T, Roorkeeto train the research students about
research methodol ogiesand to improvethe presentation skill etc. 45 participantsfromall over
the country attended the meet.

+« Training Programme/ Wor kshops/ Colloquium etc

25 Training Programmes/\Workshops/Collogquium etc were organi zed at various college/university/
ingtitution spread dlover the country onthefollowing topics.

Mathematical mode sfor Performance Oriented Heuristic Techniquesand itsA pplicationsin Industry,
Cryptology, Optimization Techniquesand Their Applications, Advance Numerical Techniquesand
Applications, Advancesin Mathematical Algorithmsand DataAnayses, Mathematica Modelling
and Rel ated Optimization Techniques, Mathematical Mode sfor Bio-fluid Howsand Applications,
Application of Mathematical Methodsin Physical Problems, Fractional calculusand Statistical
Didributions, Bayesan Satistics Theory and Applications, Dynamica Systems, Grgph Theory, Algebra
and Algebraic Number Theory, History of Mathematical Sciences, Perspectivesin Mathematics,
Statistical and Mathematical Methods in Biology, Modern Trends in Celestial Mechanics and
Astronomy;, etc.

Thesaid activitieswere organized to train our research students/ young faculty and to keep them
abreast withthelatest devel opmentsin mathematical sciencesand to take benefit of large galaxy of
mathematiciansin theforthcoming International Congressof Mathematicians (ICM) tobeheldin
Indiaat Hyderabad during 19 -27 August, 2010.

s Support wasprovided to Ramanujan Gaary at Periyar Tamilnadu Science & Technology for upgrading
itonthelifeand work of genius SrinivasaRamanujantoincul catethe spirit of math among thechildren
and researchers.

+«  Publication of two volumesof Ramanujan Mathematica L ecturenote seriesin Mathematical Sciences
(RMS-LNSM) have been supported intheareasof Operator theory and Geometric Group Theory.

ATMOSPHERIC SCIENCES

Sudiesreated to the physica, chemica and dynamica aspectsof theatmosphere (lower, middleand
upper atmaosphere) including the monsoons, coupl ed land-ocean-atmospheric system, geosphere-biosphere
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interactions and devel opment of technology are being supported under Atmospheric Science program.
During the period under report organized three meetings of the ‘ Program Advisory Committee on
Atmospheric Sciences . A group monitoring workshop was organized in which 15 compl eted projects
were evaluated and monitored the progress of 39 ongoing projects. A national discussion meeting on
‘ Atmospheric Sciences was organized to revise and update the thrust areas for extramural research
support. Thesalient achievementsunder the above program areasfollows:

Space Weather Physics and Dynamics

I nvestigations on the structure and dynamics of ionospheric irregul arities through radio beacon
scintillations, very low frequency wave propageation and exploration of Magnetospheric plasma, variations
of thetotal electron content and ionospheric perturbations due to earthquakes, characteristics of low
latitude 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 Global positioning system for monitoring the
Earth’ satmosphere, and establishment of * Stratosphere-Troposphere (ST) Radar facility at Nainital’ arein
progress. Also, study of nonlinear processesin Sun Earth connection and establishment of threemore ST
Radarsin Indiahasbeeninitiated.

Atmospheric Dynamics and Modeling

A Weather Research Forecast (WRF) model with 30 km resolution and aROCM (Regional Ocean
Circulation Model) was chosento devel op an I ndian regiona coupled climate modeling strategy. Devel oped
acoupler and achieved daily coupling and transfer of fluxes between ocean surface and atmosphere. The
resultsindicated the seasurface temperatures (TM1-SSTs) arewell correlated and the cold biashas been
rectified. Thereisneed for more studiesto diagnose the problems associated with thismodeling strategy.
Study of the outputs of 25 coupled climate model s (used for IPCC AR4) indicated biasin all themodels
andfinally evaluated 10 select climate model soutput parametersover south Asiain particular the ENSO
monsoon and I ndian Ocean Dipol ere ationships. The projectionsat theend of the 21 Century showed that
although themonsoon circulationisweaken, thereissignificant increasein mean monsoon precipitation
over Indiaunder the climate change experiments. Studies of the atmospheric energetics during the onset
phase and active phase of the monsoon season and inter compari son of model smulationswith different
resolutions, predictability studiesof theatmosphere using error growth studieson low dimension mesoscale
and global modelsarein progress.

Initiated studieson * Energetics of zonal wavesand intra-seasonal variability of Indian monsoon’,
‘ Sengitivity of seasurfacetemperature over Indian Ocean and land cover/ vegetation classeson Indian
summer monsoon precipitation’, * Numerical simulation of western disturbance and associated extreme
weather using amesoscale model’, and ‘ Establishment of acoupled climate and carbon cyclemodeling
activity and investigation of theeffectsof CO,fertilization'.

Aerosolsand atmospher el nteractions

Completed the development of handheld Sunphotometer using filter photo detectors as sensorsto
monitor aerosol optical thickness, columnar water vapor and ozone concentration in theatmosphereand
vaidationisin progress. Regular sampling isunder progressfor saected houses, indoorsand outdoors, for
different particles ze, concentrationsof fineand coarse parti cul ate matter and meteorologica conditionsat
Agraregion, measurement of organic and black carbon and chemical congtituentsof ambient aerosolsat a
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suburban site of theIndo-Gangetic plain; study theimpact of aerosolsand gaseouspol lutantsinambient air
on physiologica parametersof human health dueto agricultura crop residueburning at Patida; sampling
and andysistechniquesfor bio-aerosol standardization and field evauation for airborneentotoxinearein

jprogress.

Initiated studieson ‘ role of Polycyclic aromatic hydrocarbons (PAH), Vol atile organic compounds
(VOC) and Ammoniain aqueous phase atmospheric autoxidation of Sulfur dioxide' , * Ambientair pollution
and itssourcesin the background sites of different hill spotsin the northwestern Himalaya, Himachal
Pradesh’, * Characterization, toxicity and heal th risk assessment of polycyclic aromatic hydrocarbons(PAH)
in particulate matter and emissionsfrom different combustion fuels', * Spatial and temporal dynamics of
urban heat idand in Delhi and itsimplication for theair quality of Delhi’, and * Study of distributionand
sourcesof ambient Ammoniaover northwest India

Ocean-atmospher einter actions

Studies on Sealevel variations over the Bay of Bengal, with respect to occurrence of different
combinationsof ENSO and Indian Ocean Dipole (10D), using satellite altimeter datashowed significant
characteristic featuresdueto the combined effect of ENSO and |OD events. In some casesthe occurrence
of one event isoverriding the characteristic features of other events. Rapid ecosystem responseto the
episodic events(ex. Rainfal) on the biogeochemigtry of the coasta watersoff Visakhapatnam, significant
decreasein dissolved oxygen level sdueto enhanced primary productiontriggered by land driven materia
exported by heavy rainfall were observed. Further, observed persistent existence of cold core eddy with
nutrientsand chlorophyll-aconcentration off Visakhapatnam coast.

Agrometeor ology

Assessment of present carbon stocksin the natural forest ecosystems of the Kodugu district of
Karnatakaand validation of pathogen environment interaction modelsof Karnal bunt disease at Punjab
have been compl eted. Fiel d experimentsto understand the crop-weather interactionsin selected medicina
and aromatic plantsgrown in Himachal Pradesh, Studies on carbon sequestration potential of reduced
tillage system under rainfed conditions, studies on the climate impacts of sugarcanegrowth andyieldin
eastern Uttar Pradesh arein progress. Studieson the* Integration of crop growth and yield response of
cotton to multiple environmental stresses, soil and genotypesin space and time by dynamic simulation’
wereinitiated.

Greenhouse Gas Emissions from Agro-ecosystems

Ambient ozonelevelsat Delhi affected the crop productivity and growth. Charcoal filteration of
ozonefrom ambient air hasapositiveimpact on all the growth and yield parametersin riceand maize.
Therewasabout 27% decreasein yield of mai ze under el evated 0zone concentrations. Whereas el evated
carbon dioxide a ong with e evated 0zone was ableto offset some of the negativeimpact of el evated ozone
aone. Field studieswerecarried out at two different locationsin Orissato estimate the N0 emission from
traditional and non-traditional pulses. The results suggest emission of N,0 depends on edaphic and
atmospheric parametersand therewas no difference among the cultivarsunder study. Completed thefield
experimentsto quantify the N0 emission fromriceand wheat cropsgrowninthe Tezpur region of northeast
India. Thereexist widefluctuationsin N0 emissionratesindifferent varietiesof riceand wheat inrelation
to soil and plant factors and ecosystem. Measurements of ozone concentration at Pune showed that |ong-
rangetransport of background ozoneand precursor pollutants also contributeto the exceeding of critical
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levelsfor protection of vegetation. Surface ozoneismuch abovecritica levelsandisaconcern for human
hedthand agriculturd productivity. A Chemistry trangport modd forced with dynamica fidsstudy indicates
that theIndo-Gangetic plain regionishighly vulnerable to human induced pollutant emissionsand source
regions of ozone precursorswithin which these tracers remain confined and reinforce photochemical
production of ozone. M easurementsinthevicinity of sugar factory indicate pollution level during nighttime
arehigher than thedaytime.

Continental Tropical ConvergenceZone

Specia emphasiswasgiven under Indian Climate Research Program to evolve and implement multi-
agency, multi-disciplinary coordinated field experimental campaigns to investigate the land-ocean-
atmosphere interactions and their role in monsoon variability. Science plan of * Continental Tropical
Convergence Zone (CTCZ)" was published. CTCZ objectiveswill address physical processestaking
place on synoptic, meso, cloud and cloud microphysical scalesand their interactions. Monsooninvolves
land-ocean-bi osphere-atmosphereinteractionsand their feedbacks, and theseissuesare givenimportance
inCTCZ. Thedirect and indirect effects of aerosolson monsoon variability on different timescalesare
among the objectivesof thisstudy. Special effortsbe madeto el ucidate the nature of the cloud systems
over land and measure critical componentsof water and heat balancein sel ected basingwatershedsinthe
monsoon zoneto understand theimpact of 1and surface processesand gain insight into genesisof cloud
systemsand their propagationsover land and ocean. CTCZ isamulti-year program involving specid field
experimentsover land and ocean, in Situ cloud observationswithinstrumented aircraft, analysisof existing
datafrom conventional platformsaswell assatellites, buoys, ARGO floats, and theoretical/ numerical
mode studieswiththe active participation fromal concernedingtitutionsinIndia. A pilot phaseof CTCZ
wasimplemented during 01 July to 31 August 2009 utilizing most of the existing observational weather
monitoring networksincluding Radars, aerosol s, agro meteorol ogical stations, met-ocean databuoys,
Argofloatsand drifters, two ships (ORV Sagar Kanyaand OTV Sagar Nidhi), two aircraftswith state-of -
theart instrumentation, additional radiosonde systemsat Kharagpur and over northern Bay of Bengal,
three micrometeorol ogical towers (Kharagpur, Ranchi, and Anand), stand-al one atmaospheric observing
systems (ex. MicropulseLidars, Sodar, Desdrometers, etc) at few locations north of 18°N, uptofoothills
of Himalayas. Effortsare underway to undertake main megafield experimentsduring 2010 and 2011
periods mustering al possibleinfrastructure and expertiseto understand the monsoon dynamicsover the
Indianregion.

Initiated studies on * Oceanographic observationsin the northern Bay of Bengal deep convection
during CTCZ’, * Oceanographic observationsin the southern Bay of Bengal cold pool during CTCZ
campaigns , * Oceanographic observationa component during CTCZ', * Surfaceenergy budget and boundary
layer structure over the Bay: An observational study during CTCZ’, * CTCZ pilot phase 2009: XCTD
observationsin thenorthern Bay of Benga’, and * I nteractions between the atmospheric boundary layer
and deep convection over the CTCZ domain’.

Human Resource Development activities:

Recognizing theneed for highly skilled human resourcesin atmospheric sciencesto meet theenhanced
interest inthedisciplineorganized thefollowing:

1. SERC School on* Atmospheric effectsand loca areaaugmentation systems
2.  SERC School on* Aviation weather hazards: Conceptsand modeing’
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SERC School on‘ Atmospheric Chemistry and Air Pollution’

Training programon‘ Advancesin Plant-atmosphericinteractions

Training program on‘ Electro dynamica coupling of atmosphericregions

Training programon‘ Application of Geomaticsin Urban transportation planning and management’

Advanced training program on * Use of Geomaticsin disaster mitigation and management’

©@ N o o »~ W

Advancedtraining program on‘ Setting up anindustry: Itsplanning and management inthe context of
itsimpact onlocal earth system parameters'.

9.  Advanced Summer training school on‘ Application of Remote Sensing and Gl Stoolsfor coastal and
0cean resource mapping, monitoring and management’.

EARTH SCIENCES

The ProgrammeAdvisory Committee on Earth Sciences (PA C-ES) hasthe basic mandate of evolving
and supporting R& D projectsin emerging areasof researchin Earth Sciences. A number of coordinated
research programmesin topics and disciplineswhich are particularly relevant to the Indian context and
requireafillip werediscussed during different meetings of the PAC. The PAC asodiscussedtheneedto
update the Vision document on Earth Sciences. The PAC also addressed research initiativespertinent to
the national requirements, creation of research infrastructure; develop manpower; organizing of Brain
Storming session and Workshops on themes of topical interest such as Ground Water and Palaeoclimate
Study which may eventually lead to initiation of co-ordinated research programme.

Followingisthegist of thehighlightsof someof the projectsthat are supported under the programme:
Completed Projects

Organic Walled Microfossil Characterisation of Palaeozoic Lithounits of Grahwal Tethyan
Himalaya-High resolution Biogtratigr aphy

Under theproject, adetailed study dong the Sumna-Rimkhim section comprising of Shidaformation
hasyielded moderately diversified and well preserved chitinozoan assemblaged ong with microflorasuch
asdgaeand acritarchswhichisanew finding fromthispart of the Globe. Two speciessuch as Beonechitina
Capitata and B. micracantha have been reported in thissection.

Modeling for Changes of Coalbed M ethane Reservoir Permeability dueto Stress

W Log analysishasbeen carried out to eval uateresistivity and density log dataof about sevenwells
digtributed over 3.5 s Km areaof Ranigan] and Rangamati coafield area. The vertica stressmeasurement
carried out intheses areaindicate that the stress magnitude decrease with coal seams compared to the
stressgradient at roof and floor of the same seams. Permesability studieshave been carried out to correlate
thesevalueswith the horizontal stress.

| dentification of Rechar geZonesthrough hydrogeological approachin Varhariver basin, Andhra
Pradesh

A ground water recharge zone map of the Varahariver basin has been prepared by integration of
thematic layersof climate, rainfall, dope, soil, drainage density. geomorphol ogica featuresetc. inaGIS
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platform. Different ground water recharge zoneswere classified based on the aboveinformationandfield
verification. Based ontheenvironmenta hydrogeologica conditions, variousgroundwater rechargestructures
wererecommended.

Platinum Group elements and associated sulphide mineralization at Boula-Nausahi 1 gneous
Complex, Orissa

The platinum group of elements(PGE) and their associated base metal sulphide minerals were
investigated in the brecciazone of the Boula-Nausahi 1gneous Complex, Orissa. It has been reported that
theferrian chromite and arsenopyrite arethe major host of Platinum Group elements. After adetailed
geochemicd study, it hasbeen concluded that theferrian chromiteistheprincipa host of PGE minerdsand
can be explored and exploited for PGE recovery.

Ongoing Projects

Reconstruction of monsoonal rainfall from the late Quaternary Himalayan foreland
sediments by Stable | sotope tracers: implications to climate forcing 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
and Firozpur core have been measured. The co-variation of “**C and dd*®0 values of soil carbonates
show that periods corresponding to enhanced monsoon are represented by increasein C, plants. The
monsoon-vegetation-atmospheric CO, relationship for thetime period 84 to 18 kaindi cate that abundance
of C, wasdriven by thedecreasein monsoona rainfall, and atmospheric CO, had negligibleeffect onthe
relative abundancesof C.-C,

Sudieson exsolved phaseminer alogy and chemical finger printing of East Coast Placer ilmenites
to establish Genetic affinitiesand to evolve economic implications.

Based on the geochemical studies, it has been reported that thereisan occurrence of Zinc bearing
[Imeniteor Zincian lImenitein the placer deposits of east coast. The samplesof other two depositsare
being processed for EPMA analysisand this work been compl eted.

Natureof Proterozoic Magmatism: A case study of the Dunite: Pyroxenite—Syenite Car bonatite
Complex of Pakkanadu, Salem Digtrict, Tamil Nadu, Indian

It has been reported that veinsand lenses of carbonatite together with duniteand pyroxenite hasbeen
noticed inthe southern part of the Pakkanadu complex near Kudakkal village. Discovery of carbonatite
with pyroxeniteand duniteat Kudakka indicatesthe poss bility of the continuation of the carbonatitesfrom
Panangettur.

Water Balance Sudies of the Forested Water sheds Western Ghats, | ndia

The Pl reported that soil moisture measurementswere taken at threeland coversat different soil
depthsand dopesto arrive at soil moisturefluxes. Both temporal and spatial variations of soil moisture
profile showed that thereistemporal variability. Degraded watersheds responded rel atively steeper and
peakson soil moisturerapidly whereasacaciaand forest responded dowly and soil moisturebuilt upwas
dower. Verticd profileof soil moisture profileindicated ahigh valuein the bottom of thewatershed could
be dueto contribution of flow from bedrock to the soil.
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Mesozoic Gondwana Vertebrate form Madhya Pradesh, India: A integrated study on
Paleobiology

Ninenew vertebrateyie ding sitesinthe Upper Triassic of Tiki Formation representingamassburia
event have been reported and alarge number of veretebrate fossilsbel onging to variousgroupsof reptiles
have been recovered. Another important finding of this project isthe discovery of dinosaur remainsfor the
first timefromthe BagraFormation of Central India.

INTENSIFICATION OF RESEARCH INHIGH PRIORITY AREAS(IRHPA)

IRHPA isacomplementary programmeto the SERC programmewith activitiesconsisting of setting
up of units core groupsaround an eminent scientist and major Nationa Research facilitiesto nucleate
research activitiesin these areas. The scheme has contributed to augment general R& D capabilitiesat
academicinstitutionsand national laboratoriesin the areas of Palacomagnetism, Low Temperatureand
HighMagnetic Fied, Crystal Structure, Robotics, Laser Spectroscopy, Structura Biology, Surface Science
& Technology, Computationa Fluid Dynamics, Technical Acoustics, Geocentrifuge for Engineering
applicationsetc.

< Afadlity on* Spatidly Resolved Magnetic Resonance’ hasbeen established at |1, Chennal. Spatidly
resolved MR addresses heterogeneous multi-component systems, and enable measurement of
molecular distribution and transport within the object and retrieve structural information. Severa
experimentswereperformed. Someimportant onesare: (i) measurementsof sdlf-diffusion coefficients
inavariety of systemsincluding PEM’s, Surfactant micellesaswell asmicelleswith small reactant
moleculesloaded ; zeoliteswith small moleculesloaded. (i) Invitro investigation of drug molecule
arriva at specified voxe sinamedium mimicing physiologica conditions(i.e. drug dissolution kinetics)
by volumelocalized PRESS spectrometry asapreludeto futureinvivoinvestigation and (iii) process
monitoring on natura and artificial ripening of post-harvest fruits.

+«  Under Physica Scienceone project hasbeen sanctioned during thisperiod. Thisproject was proposed
toinvestigate variousissuesin theemerging areaof quantum information theory and quantum optics,
viz

i)  Protocolsfor storage, transfer and distribution of quantuminformation

ii)  Quantum optica implementation of information exchange

i) Specificgpplicationsof quantuminformationin high energy physics, gravitation and cosmol ogy

iv)  Experimentd redlization of novel quantum phenomena, and their foundationa perspective
Establishment of Electron ProbeMicro-Analyser (EPMA) National Facility at |1 T, Kharagpur

Electron Probe Micro Analyzer hasbeen installed during mid- October 2008 and after necessary
calibration and standardization and the instrument was opened to general public for usein December
2008. TheEPMA inddled at 11 T Kharagpur hasuniquedistinction asthefilament istipped with Lanthanum
Hexaborate. Theinstrumentshave capabilitiesincluding WDS Scan, SE-BSE imaging, X-ray mapping,
Quantitative analysisfor major and trace concentrations and its application in chemical dating. Around
2000 samplesfrom Industries and academic institutions have been analyzed using thisInstrument. The
Scanning Electron Microscope with Energy Dispersive Spectrometry (SEM-EDS) hasbeeninstalled at
[1T, Kharagpur. Therange of capabilitiesof theinstrument have beenfully utilized by the different users
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fromM echanica engineering, Chemisiry, Rubber Technology, Chemica engineering, Cryogenics, Metalurgy
and Physics.

Science of Shallow Sub-surface (SSS)

*  Deveopmentd activitiescausegloba warming, air and water pollution, health hazardsand degradation
of natura environment, unfavourablefor theexistenceof living beings. Motivated by amix of scientific,
environmental, economic, health and saf ety concerns, aprogramme on Science of Shallow Sub-
surface(SSS) was launched during 2005 to study and understand the shallow subsurface(upto a
depth of 100 meters), inanintegrated manner inwhich andwithwhichwebuild and live. A significant
progress hasbeen made under the programme. Multidisciplinary studieson different bio-geo-chemica
propertieshave been carried out in different  corridors such as Ganga, Cauvery, Baroda, Narmada,
Kachh, North Brahamputraand South Brahmaputra.

» Integration of outcrop data, drill cores, geophysical data, clay mineralogy, soil miocromorphology ,
magnetic mineralogy—amulti-proxy approach for understanding stratigraphi c responseto source
areavariability and climate change of Ganga Corridor have been carried out.

*  Afull-scdecorearchiveand andyssfacility at 11T Kanpur isfully operational and availablefor the
scientific Community.

* Inordertoevauatetheongoing physica, geochemica and biologica processesinthe subsurfaceand
their possible effectson the hydrology, agricultural productivity and climate of the Cauvery delta
region, drilling at 9 locations have been completed, thelithol ogs of the sampleshave been prepared
and the detail geochemical worksare under progress.

»  Detall studieshavebeen carried out to understand the geological, geochemical, and biological aspects
of theshallow subsurface sedimentary recordsof the Gujarat Corridor.
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e About 15 multidisciplinary projects have been supported to various Institutes of North East India
under the programmeto study the sub-surface of Brahmaputraplain. The projectsare at various
stagesof implementation.
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500MHz NMR Mlcr0|mag|ng Facility set up at IIT Chennai

OPPORTUNITIESFOR YOUNG SCIENTISTS

Redlizing theimportance of devel opment of Scientific Manpower for taking up researchin chalenging
areasof S& T, the Department inits 11™ Plan has decided to focus upon the schemesthat are facilitate
encouraging, supporting and nurturing Science studentsand Young Scientistsin acoordinated manner.

Fast Track Schemefor Young Scientists

FAST track schemefor Young Scientistishasevolved asone of the prestigiousand popular programmes
at thenationd level. Theschemeencourages Young Scientiststo takeup R& D ininnovativeand challenging
areasthat they might haveidentified during the course of their researchwork. Thishasresultedintraining
of scientific manpower required to meet the challengesin thefuture. Screening and monitoring mechanism
wasstrengthened further for getting “ quality” output from these scientists, thusmaking them candidatesfor
recaiving prestigiousawardsin national and international forums. Specia effortsweremadetoidentify and
encourage activeyoung scientistsworking ininstitutionsin remote arees.

During the current year, sanctions have been issued for 355 new projectscosting atotal of about Rs.
5428.8 |akhs and 360 ongoing projectsin various disciplines. Several projectsin frontier areaswere
supported. Thissupport has hel ped young researchersto undertake independent research.
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Thefollowing are some of theinteresting results obtained fromthe projects.

«  Successful insertion of variousPOMsin theinterlayer of L DH through rehydration of calcined LDH
(450 °C) under N, atmosphere has been achieved. Itis observed that introduction of POM in LDH
led toincreasethe photocatal ytic activity.

«  Itisestablished that hydrophobic clustering isnot astrong enough stimulustoinduce HI V-1 protease
flap closing, asprevioudy believed. Thestructura water playsacritical roleinflap closing dynamics
by destabilizing the hydrophobic clustersand subsequently by mediating theflap-ligand interactions.
Itisasofound that theinhibitorswith two carbonyl functiona groupswould be more potent drug
candidatesthan theoneswith single cyclic ureacarbonyl group.

« A novel synthetic methodology has been developed to synthesize cyclopentane substituted
selenophenes.

«  Theheterobifunctiona reagent synthes zed was used for construction of microarraysby immohilization
of modified oligonucleotides on glasssurface. Theregent haspotentia for further immoilization of
biomol eculeshaving thiol functiondity, on solid surfacefor diagnostic studies.

«  Thereceptor based pharmacophore mapping was empl oyed to screen two commercial databases
namely, NCI and L eadquest to find new hitsfor selective GSK-3inhibition. Further datareduction
wasbrought out by employing filtersfor drug like moleculeslike, Lipinski’sruleof 5, van der Waas
bumps check and by restricting the number of rotatable bondsto amaximum of 7. Molecular docking
based method wasemployed asthefind filter toidentify 412 hits. Findly, 15 nove classesof molecules
wereidentified asnew potentid leadsfor GSK-3 selectiveinhibition.

« Covaent mimics of the ubiquitous but weak (2-8 kJ/mol) peptide main chain hydrogen bonding
interaction (HBI) (>N-H...0=C<) asstructure constraining binding e ements have been devel oped.
Thehydrogen bond mimics (HBMs) aredesigned to replaceanatural main chain HBI at any position
between contiguous or non-contiguous polypeptidechains.

< Efficient and ssimple generic synthetic protocol s have been devel oped for theintroduction of akyl
linkers as covalent surrogates for the i+n’li and i’ li+n peptide hydrogen bonding interactions
respectively in short peptides. Efficient methods have al so been devel oped for constraining non-
contiguous peptide chainsinto constrained beta-sheet anal ogues.

«  Petrominerdologica and geochemica characterization of theophialitic suitein Manipur, North Eagtern
Indiawas carried out. Occurrenceof highAl Cr-spinesin Abyssal peridotites; existence of High-Ti
tholeitic basdtsand characteristicsof PGE in chromititesand peridatitesof Manipur Ophiolitic Complex
of Indo-Myanmar Orogenic Belt suggest that the ophiolitesof 1ndo-Myanmar Orogenic Beltisa
remnant of the Neo-Tethyan oceanic crust generated at mid oceani ¢ ridgetectonic setting. Peridotites
might be representing theres duel eft after extraction of MORB-typebasat from the source, followed
by the crystallization of High-Al Cr-spind at low degree partial melting.

« Paynologica study of Lametasedimentsand sauropod coprolitesyiel ded anumber of paynomorphs
of gymnospermousand angiospermousflora. The phytolithsrecovered from the Lameta sediments
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indicatediversification of grassesduring late Cretaceousin Indiaand origin of ricetribeonthelndian
subcontinent. The present study observed two mgor flora events. First wasintheearly Maadtrichtian
during trangtionfrom Lametato I ntertrgppean and the second was ¢l ose to the Cretaceous-Pal eogene
boundary during peak vocanic activity. Inthefirst phasevol canic flows physically cameinthebasin
and terminated the exi sting vegetation. In the changed condition new floral association devel oped.
Thisflora association continued for sometimein the Deccan Vol canic sequencewith diversification
and addition of someforms (L ametaFormation and Intertrappean of AjantaFormation). Thisphase
canwell becorrelated withtheinitia phase of Deccan vol canic activity. Inthe second phase marked
deteriorationinfloraisobserved at higher stratigraphicleve inthe Deccan vol canism sequence. This
phaseisrepresented by high fungal growth, highly fungal infected plant debris, record of afew
paynomorphs, and sharpincreasein mycorrhiza fungi (funga spikezone). Thisphasecan becorrdated
with the peak Deccan Vol canism of chron 29R in the subprovince.

The Expert Committee on Engineering Sciences has defined one of itsmajor objectiveasnurturing
young scientistsand engineersthrough identified peers. 5 Young Scientist wereidentified by the Committee
for nurturing during the year. Out of the 9 young scientistsnurtured last year 3 scientistswho had submitted
proposa wereawarded thesame. Apart fromthis, the Committeg' smain activity isto recommend projects
with novelty and innovativenessfor support. During thelast oneyear period the Committee supported 93
proposalsout of 274 proposalsreceived by DST from variousinstitutions.

Recognizinglossof enthusiasmfor R& D inengineering inditutions, particularly amongst thefaculty in
NITsand State of Engineering Colleges, the Committee also took up the task of reaching out to these
I nstitutions and facilitating widening the net of researchersin engineering sciences. Asisevident therehas
been ariseinthenumber of proposalsreceived during thisyear. It may beinteresting to notethat amost 25
young scientistswho have been supported under the scheme earlier have now been supported under the
main SERC schemethrough the PACs. A few of them have al so been nominated for the INAE Young
Engineering Award during last 2-3 years.

The Department had organized 4 Interaction & Review Workshops, (GIW) during the period at
Jadavpur University, NI T, Raipur, NIT, Surathkal and Punjabi Universitym Patiala. Apart from these 2
meetingsto scrutinize new proposal swerea so organised oneof themin PICT, Puneand the other in New
Dehi. Thefaculty of theseIngtitutionsinteracted with the Committee membersand dissemination of SERC
and DST programmeswas also done.

During the period 72 ongoing/ completed proposalswerereviewed. Theindividua projectswere
rated based on the outcome/ progress made as presented by theindividua scientists. Thesummary of the
ratingsisasfollows.

In one of the completed project rated as Excellent the Pl isfrom Bengal Engineering & Science
University, Howrah. In 2 other projectsin the areaof e ectronicsthe output has been rated as Excellent
andthe Plsarefrom TIFR and CEDT. In addition, aproject on Reed Solomon Codewherethe Pl has
comeup with excellent output hasa so been rated smilarly along with another project whichwasrelated to
magnetic nano particlesproduction from bacteria culture. The Pl who did thefirst projectat |1 T, Delhi is
now afaculty at 111 T — Bangalore and the other project investigator isfrom I T-Delhi. The PI of the
completed project at IN Vyas University, Jodhpur which wasrated asexcellent | ast year has now been
awarded aproject under themain SERC Scheme.
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Better Opportunities for Young Scientists in Chosen Areas of Science and Technology
(BOYSCAST)

The BOY SCAST programme of DST provides opportunities to the young Indian scientists/
technol ogistsbel 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 speciaized training in reputed overseasresearch laboratories/
indtitutes. During theyesr, fellowshipswereawarded to 103 young scientistsintheareasincluding Interface
science & engineering, Advanced/smart/novel materias, Nano-science & technol ogy, Electronic materias
and processing, Optoel ectronics, Microfabrication/Micromachining, Signal processing technologies,
Microingtrumentation, Wirelesscommunication, High performance/grid computing, Machineintelligence,
Multicriteriadecision making including generic a gorithmsand neura networks, Synthetic methodol ogies,
Heterogeneouscatays's, Supramolecular chemigtry, Polymer and surfacechemigry, Bioinorganic/Biomimetic
chemigtry, Molecular e ectronic structure and dynamics, Ecologica engineering, Molecular biology of biotic/
abiotic stressesin plants, Plant microbe interaction, Molecular marker assisted plant breeding, Crop
bi otechnology, Transgenic plantsand animal s, Genetic engineering, Reproduction technology, Stem cell
research, HIV/AIDSresearch, Molecular cytogenics, Industrial microbiology, Drug development, Drug
ddivery system, Vaccine research, Evolution and dynamicsof Indian Lithosphere, Geotectonic models
and experiments, Seismol ogy, Pal eobiogeochemistry, Regiona and global climate studiesand prediction,
Design of efficient numerical/quantitative methodsfor solving differential equations, Computationa fluid
dynamicsetc. It isenvisaged that the expertise gained by these young scientists/technol ogistsduring the
fellowship period will lead to initiati on/strengthening of the nationa programmesin theseareasaswell as
further generation and spread of expertiseat the national ingtitutes.

TheKishoreVaigyanik Protsahan Yojana (KVPY)

Under theattractive scholarship and training scheme, Kishore Vaigyanik Protsahan Yojana(KVPY),
about 370 studentswere selected.

For the students continuing in the Scheme, summer training programmeswere again organized this
year inanumber of ingtitutionsacrossthe country. Based ontheir scholagtic performanceintheir respective
coursesof study and their performancein the summer training programme, the schol arship wasrenewed.

Science Olympiad Programmes

TheIndian teamsagain performed very well in the International Mathematics, Physics, Chemistry
and Biology Olympiads. Themedal tally thisyear wasasfollows. in Mathematics: 3 Silver, 3Bronze
medalsand 1 HonourableMention; in Physics: 4 Gold, 1 Silver; in Chemistry : 4 Silver; and, in Biology:
1Gold, 2 Silver and 1 Bronze medals.

Assistancefor Participation in International Conference

Theobjectiveof theschemeisto providetravel ass anceto thelndian Scientisisworkingineducationa/
academicinstitutionsand National R& D laboratories enabling them to participatein the International
Conferences/Workshopsetc. This providesan opportunity to the Indian scientiststo interact with their
foreign counterpartswhich enablethemto present their findingsand results at an Internationa level for a
better peer reviewing.
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During theyear, 1455 candidates supported out of total number of 3540 gpplicationsreceived. Out
of this, about 576 young scientists were supported towardstravel grantsto participatein International
Conferences/Workshops, training Programmes etc. Some of the important conferences were World
Cong. on Engg. And Computer Science,World Congresson Ophtha mology, Int.Conf.on Carbon, Materids
for Advanced Technol ogies, Int.Conf.on Computational Methods& Function Theory, Int. Conf. on Plasma
Science, Int. Conf. on Green & Sustainable Chemistry, Int. Chemical Conf. etc.

Seminar/Symposia and Assistance to Professional Bodies

The scheme for seminar/symposiaand assistance to professional bodiesaimsto promote active
involvement of Professional S& T Bodiesand ScienceAcademiesfor National Devel opment; encourage
and support Professond S& T Bodiesand ScienceAcademiesfor promoting interaction amongst themsdlves,
fermentation of new ideasfor societd devel opment and extend financid,, logistic and administrative support
to scientific groupsand scientificingitutions/universitiesin thecountry for organising scientific events. About
550 Internationa and national conferences/workshopswere supported inthisperiod.

Sophisticated Analytical I nstrument Facilities(SAIF)

The Department of Science & Technology has set up Sophisticated Analytical Instrument Facilities
(SAIFs) indifferent partsof the country to providethefacilities of sophisticated analytica instrumentsto
theresearch workersin general and specially from theinstitutionswhich do not have such instruments
throughits(SAIF) programmeto enablethemto pursue R& D activitiesrequiring such facilitiesand keep
pacewith devel opmentstaking place globally. At present the Sophi sticated Ana ytical Instrument Facilities
(SAIFs) arebeing supported by DST at 11T, Chennai; 11T, Mumbai; CDRI, Lucknow; Panjab University;
Chandigarh; NEHU, Shillong; Nagpur University; Nagpur; [1Sc., Bangalore; AlIMS, New Delhi, Gauhati
University, Guwahati; 11 T, Roorkee, CVM, Valabh Vidyanagar and Sophisticated Test & Instrumentation
Centre(STIC), Kochi.

Analytical Instrument FacilitiesAvailableat the SAIFs

The SAlFsare equipped with instruments such as Scanning Electron Microscopes, Transmission
Electron Microscopes, Electron Probe Microanalyzer, Mass Spectrometers, ICP, NMR, EPR
Spectrometers, X-ray Diffractometers, Thermal Analysis Systems, etc. to meet the needs of research
workersinvariousareasof science& technology. Instrument facilitieswere strengthened during theyear in
theareasof Electron microscopy, Molecular characterization/structure determination and Surfaceandysis
to meet the current and emerging needs of the research community. Some of themajor instrument facilities
installed at the SAIFsduring theyear are: High Resolution Scanning Electron MicroscopewithEDAX &
WDSat the SAIF, Chennai, Secondary 1on Mass Spectrometer and FT-IR Imaging System at the SAIF
Mumbai, 400 MHz FT-NMR Spectrometer at SICART Vallabh Vidyanagar and the SAIF, Kochi. The
following instrument facilitiesarefurther being added to the existing SAIFsto strengthen them: Vibrating
Sample Magnetometer at the SAIF Chennai, Q-TOF HR Mass Spectrometer at the SAIF, Lucknow,
200 KeV Transmission Electron Microscope at the SAIF, New Delhi and Single Crystal X-ray
Diffractometer at the SAIF, Kochi. The SAIFsover theyearshave acquired the capabilitiesof repair and
mai ntenance of instrumentsand mgority of theinstrumentswith them arebeing maintained in-house.
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ServicesProvided/ Other ActivitiesUndertaken

Analytical services

A widerange of sophisticated analytical instrument facilities'techniquesare being provided by the
SAlFstotheresearch workers. Theinstrument facilities at the SAIFs are meeting the analytical
needs of scientists including qualitative/quantitative el emental, molecular/compound analysis/
characterization, structure determination, microstructure analysis and surfacetopographic studies
etc., and enabling them to pursueresearchin variousfrontlineareasof S& T.

Consultancy serviceslike solutionto andytica problemsincluding development of anaytica methods
for specific needs, sampling problems, spectrum analysisand interpretation of resultsetc. area so
being offered by the SAIFs. Facilitiesand assi stance for sample preparation area so being provided
totheusers.

Thefacilitiesat the SAIFsfacilitated researchin various areas of Science & Technology. Some of
theseinclude synthesisof avariety of organic compounds, drug intermediates, extraction/study of
natural products/screening for their biological activities, drugs& pharmaceutical research, study of
biomol eculesand their structure €l ucidation, Research in consdensed matter physicsmateria science,
nano-science & technology, studiesrelated to crops/seeds, insecticides, variousdiseases, etc. About
700 research paperswere published by the users of the SAIFswith the support from thefacilities
provided.

About 12,500 scientists/'usersfrom al over the country utilized thefacilitiesduring theyear. These
included research workersfrom almost all the universitiesin the country. About 83% of the users
werefrom academic sector.

About onelakh sampleswere analyzed at the Facilitiesduring the year.

Training programmes/wor kshops

Training programmes/workshopswere organized by the SAIFs on use and application of various

instrumentsand analytical techniquesto create awarenessamong the research community about them and
on maintenance/repair/operation of theinstrumentsfor technicians. Some of thetraining programmes/
workshopsorganized areasfollows:

Training programmeson Electron Microscopy for research workers/technical personnel by SAIF,
New Delhi.

Aworkshopon* 1D and 2D NMR techniques’ by SAIF, Chennal.

A national school on ‘A new direction to NMR: From moleculesto human behaviour’ by SAIF,
Bangdore.

A workshop on* Mass Spectrometry’ by SAIF, Chennai.
A workshop on‘ Chromatography and M ass Spectrometric Techniques' by SAIF, Kochi.

A workshop on * Spectrographic, Chromatographic and Microscopic techniques of analysis' by
SICART, Vdlabh Vidyanagar.
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*  Aworkshop on*‘UV-VIS-NIR and Fluorescence Spectroscopy’ by SAIF, Chennal.

*  Aworkshopon‘Instrumentation and Applicationsof Therma AnadysisSystems by SAIF, Chennal.
*  Aworkshopon‘Thermal Analysis Techniques by SAIF, Kochi.

Analytical techniquesdeveloped/significant analysisdone/r esear ch work facilitated

Someof theanalytical techniquesdevel oped/significant analysisdone/research work facilitated by
the SAlFsareasfollows:

¢ Thecompound Nymphayel (CH,,O,) extracted from Nymphae Stellata (Wild Lily from Tamil
Nadu) isfound to have excellent ability for regenerating the2-cells. One of thereasonsfor insulin
dependent diabeticsisdepletion of >-cellsintheidet of Langerhansin the pancreas. Thestructure of
compound Nymphayol wassolved at the SAIF, Chennai.

*  Deterministic Bell state discrimination has been carried out by NMR using qubit system at SAIF,
Bangdore. Experimenta implementation of quantum Ulam’sproblem hasa so been carried out using
againathreequbit system.

»  Singlefilediffusion of confined water insdeasinglewall nano-tubewas studied by NMR diffusion
measurementsat SAIF Bangaore.

* A new chira medium based on small fragments of DNA has been proposed for thefirst timefor
enantiomeric discrimination of water soluble molecules. The medium has advantagethat it can be
usedfor thestudy of protein-DNA interactionsa so. Thework hasbeen facilitated at SAIF, Bangdore.

*  New methodologiesfor rapid NMR datacollection have been devel oped for gpplication to structura
and functiond studiesof largemolecular weight proteins. Thework wasfecilitated a SAIF, Bangaore.

*  Dose-dependent cardioprotectiveeffect of leaf extract from medicind plants, Moringaoleiferaand
Commiphoramukul inisoproterenol-induced acutemyocardial necrossinrasswasstudiedat AlIMS,
New Delhi. TEM study done at the SAIF, New Delhi provided confirmatory evidence for
cardioprotectiveeffectsof both plant extractsasreved ed from reversd of injured mitochondria and
myocyte ultrastructureinisoprovenol -induced damage myocardium to normal cy following trestment
with thesedrugs.

»  Thework on elasticliposome sbearing melatonin resulted in demonstration of their feasibility for
transdermal delivery of melatoninthat provides better transdermal flux and possessestheability of a
self-penetration enhancer ascompared to conventiona liposomes. Thework wasfacilitated at SAIF,
New Delhi.

* A method to measurethe Dry Rubber content in natural rubber latex by determining the changein

enthal py of unit massof thesamplein adefinitetemperaturerangewith DSC wasdeveloped at SAIF,
Kochi.
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High Resolution Electron Microscope with EDAX and WDS at the SAIF, Chennai

Secondary lon Mass spectrometer at the SAIF, Mumbai
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FT-IR Imaging System at the SAIF, Mumbai

400 MHz FT-NMR Spectrometer at the SAIF, Kochi
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Utilization of Scientific Expertise of Retired Scientists (USERS)

USERS schemeamsto utilizethe expertiseand potential of large number of Eminent Scientistsinthe
country who remain active and deeply motivated to participatein S& T devel opment even after their
retirement. Themain activity under thisprogrammeis preparation of books/monographsand state of art-
reports. Severd retired scientists have been supported and 18 projectswere sanctioned during thisfinancia
year. Someof theimportant projectscommissioned during theyear include: Climate changeand agriculture-
green housegasesand crops, Pathogenesisof animd bacterid diseases; Biofungicide: srategiesfor enhancing
the efficacy in the management of plant diseases; Dye Sensitized solar Cell: principle and state of art;
Recommended standard practicesin thefield of static force, pressure & torque metrology; Mosquito
vectorsof jgpanese encephalitisvirusfrom northern India; Diversity, ecology and managemen of termites
inforest ecosystem; Hazardous & Household Waster Materials- Methodologies& Techniquesfor risk
assessment and containment; Statistical Analysisof Indian Monsoon Rainfall; Quantum field theory in
medium (with applicationsto hadron propagation and heavy-ion collision).

Fund for Improvement of S& T Infrastructure In Universities and Higher Educational
Institutions

“FIST” - Fund for improvement of S& T infrastructur esin univer sitiesand higher educational
ingtitutions schemewas started in 2000 for augmenting PG teaching and research activitiesinal science
departmentsof Universities, Collegesand other Academic Institutionsin the country. The Scheme has
been conceptualized with an objective of augmentation of science departmentseither engaged inimparting
PG teaching or actively involvedin research activities so that more students can beattracted to pursue their
carrier in higher studiesin new and emerging areasof science.

Financia support isprovided to acquire state-of -art equi pment bes des basi ¢ equi pment, renovation
of existinginfrastructure, augmentation of facilitiesavail ablein the department and setting up of Computer
centreinthe department. The Program generally extends support in six broad subject areasof S& T i.e.
Life Sciences, Physical Sciences, Chemical Sciences, Engineering Sciences, Earth & Atmaospheric Sciences
& Mathematical Sciencesthroughtwo levelsof support.

About 160 proposas(inLevel | and Leve |l Category) have been recommended for support witha
budget of Rs 142.15 Crores. Inaddition, FIST Support has been made availableto the ongoing FIST
Proposals. Further about 80 proposals(in Level | and Level |1 Category) from various Universitiesand
I nstitutes have a so been recommended for support under FIST 2009 by FIST Advisory Board. Thetotal
recommended budget for FIST Program (for Departmentsin Universitiesand I nstitutes) in theyear 2009
iIsRs 91.60 Crores. Already 60 proposals have been processed for support under FIST Program this
year.

“Special S& T Support toNorth East Region” under FIST Programme

Towardsaugmentation of the S& T infrastructure and Research and Traininginthe NER Universities
and their affiliated colleges, the Department of Science and Technology allocated about Rs.70.00 crores
for fiveyears. Theallocation wasdistributed over several headsviz, support to 58 UG colleges, three
typesof fellowships, Mgor facilitiesin aconsortium mode, Teaching support to University Departments,
Stabilized power Supply and for Research projectson region specific themes. Activity-wiseachievements
aregivenbelow:
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Support toUnder Graduate Colleges

Tota 58 colleges, affiliated to 12 Universitiesin NER, wereidentified for the support. Anamount of
Rs. 50.001akhswasdlocated to each collegefor equipments, lab renovation, computer |ab and maintenance.
North East Institute of Science and Technology (NEIST) has been entrusted the responsibility of
implementing thisproject whichincludes procurement of equipments, their installation and monitoring the
progress. Theindividual colleges havetaken up theresponsibility of thelab renovation related aspects
directly. During thefirst phase, Rs.586.00 lakhswasreleased to NEI ST for lab renovation and setting up
of computer lab during 2008-09. Out of thisNEIST hasdisbursed Rs.5.00 [akhsdirectly to each college
for lab renovation and procured the computersand networking items for al the 58 collegesand arranged
theinstallation at the respectivelocations. The procurement processwasguided by Technical Committee
with representativesfrom NEIST, few Universitiesand DST.

Settingup of Computer Lab

A common configuration wasdesigned by NEIST for al 58 collegesand thedesign was provided to
each collegefor renovation. Therenovation of the computer |ab was done by the collegeswith thefunds
provided tothem by NEIST. Thefollowingitemsfor computer |abswere procured by NEIST and ingtdlation
wascompleted at al 58 colleges. The computer |ab was equipped with 7 computers, one server, Printer,
UPSandAC.

L ab Renovation: Thelab renovation wasa so completed by all the respective colleges.

Till date, NEIST’ s Team hasinspected the collegesnamdly: Tripura: MahargaBir Bikram College,
Agartda; Womens College, Agartala; BeloniaCollege, Belonia; RamkrishnaMahavidydaya, Kailashahar;
Manipur : DM College of Science, Imphal; Modern College, Imphal; GPWomens' College, Imphal;
Manipur College, Imphal; Assam : Gurucharan College, Silchar; Cachar College, Silchar; Karimganj
College, Karimganj; Srikishan SardaCollege, Hailakandi; Dibrugarh HSKanoi College, Dibrugarh; Duligan
College, Duligan; Jagannath Barooah College, Jorhat; Science College, Jorhat; Dergaon Kama Dowerah
College, Dergaon; Lakhimpur Girls College, Lakhimpur, North Lakhimpur College, Lakhimpur; Dibru
College, Dibrugarh; TinsukiaCollege, Tinsukia; Sibsagar College, Joysagar; Debrg) Roy College, Golaghat;
Moran College, M oranhat; Nowgong College, Nagaon; Morigaon College, Morigaon; Darrang College,
Tezpur, Lokanayak Omeo Kumar Das College, Dhekigjuli; Kaliabor College, Kuwaritol; Arunachal
Pradesh : DeraNatung Govt. College, Itanagar; Nagaland : Patkai Christian College, Dimapur and
K ohima Science College, Kohima.

Theteam from NEIST reported that the progress on Lab renovation and setting up of the computer
labisvery satisfactory.

Thesecond installment of Rs.586.00 |akhs has been madeto NEIST towardsthe procurement of the
equipmentsfor teaching for all 58 colleges during 2009-10. List of equipmentsto be procured hasbeen
finalized by NEIST and Procurement processinitiated.

It wasrecommended that threetypes of fellowshipsmay be supported viz., (i)Visiting Professor to
NER Universties; (ii) Vigting Faculty tooutsdeNER and (i) Vigting Student Fellowship to outsdeNER.
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Theresponsbility of implementation of the Fellowship component wasentrusted to JagadisBose National
Science Talent Search (BBNSTS), Kolkata. The detailsof thefellowshipsavailed by the candidatesis
givenbeow:

Vigting Professor to NER University (oneMonth) —6 Nos
Visiting Faculty to Outside NER (OneMonth) —6 Nos
Vigiting Student to Outsde NER (Three Months) — 10 Nos

Therequirementsfor Fellowships submitted by the respective Universitiesfor theyear 2009-10 are
under process.

Summer / Winter Schools
Theeight following Summer/ Winter School swere supported

I.  Centra AgricultureUniversity, (Mizoram campus)
Title: /W School on* Recent advancesin molecular and immunol ogical techniquesfor diagnosisof
bacteria diseasesof livestock and poultry”

2. DibrugarhUniversty
Coordinating Department: Department of Statistics, Dibrugarh University

Title S'W School on“ Statisticsfor UG Students’

3. Gauhati Univerdty
Coordinating Department: Department of Geography, Gauhati University
Title /W School on“Micro-level areastudy for evolving strategiesfor sustainable devel opment”

4. MizoramUniversty
Coordinating Department: Department of Geology, Mizoram University
Title: W School on* The neogene pal aeobiol ogy, sedimentology and stratigraphy of the NE
Region”

5. NorthEasternHill University

Coordinated by UGC-Center for advanced studiesin Botany, NEHU.
Title: S'W School on“ Recent advancesin plant Science”

6. RgivGandhi University
Coordinating Department: Department of Zoology, RGU, Arunachal Pradesh.
Title S'W School on* Ricefishintegrated farming techniquefor high atitudewest riceland”

7. Tezpur Universty
Coordinating Department: Department of Chemical Sciences, Tezpur University.
Title /W School on* Green Chemistry”

8. TripuraUniversty
Coordinating Department: Department of Zoology, TripuraUniversity.
Title /W School on* Taxonomy and i dentification on Hemiptenran insectsof economic
importance”’

Fresh proposal sfor the current financial year are being requested.
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Sabilized Power Supply to Universitiesin NER

It was recommended that aonetime support to improvethe power quality inthe NER universities
may be provided up to Rs.50.00 lakhsto each University. Sofar, thefollowing Universitieshave been
supported during 2008-09 and 2009- 10:

University FY Sanctioned Released

Rs.inLakh Rs.inlakh
MizoramUniversity, Aizwa 2008-09 50.00 40.00
Centra Agriculture University, Manipur 2008-09 50.00 40.00
North Eagtern Hill University, Shillong 2008-09 50.00 40.00
TripuraUniversity, Agartala 2009-10 43.00 40.00
Tezpur University, NAPAAM, Tezpur 2009-10 17.00 15.00
Manipur University, Canchipur, Imphal 2009-10 20.00 18.00
Dibrugarh Universty, Dibrugarh 2009-10 37.50 35.00
Rgiv Gandhi University, Itanagar 2009-10 35.00 30.00

The supported systemsare being procured now.
Support for Teaching Equipment to Universitiesin NER

Anamount of Rs.150 lakhswas all ocated to each University. However, the Expert Committee after
reviewing theindividual proposalsrecommended Rs.120 lakhsfor the state Universitiesand Rs.80.00
lakhsfor the Centrd Universitiesin NER. Accordingly, thefollowing Universitieshave been supported for
the Teaching Equipment. The support isspread over 5 yearsincluding maintenance.

University FY Sanctioned Released

Rs.inLakh Rs.inlakh
Tezpur University 2008-09 80.00 40.00
Manipur University 2008-09 66.00 30.00
TripuraUniversty 2009-10 61.00 35.00
Gauhati Universty 2009-10 97.00 50.00
North Eastern Hill University 2009-10 80.00 50.00
Rgiv Gandhi University 2009-10 73.00 50.00
MizoramUniversity 2009-10 73.00 50.00

Sofar, anamount of Rs.17.47 Crores has been rel eased to these support areasunder this package.

Magjor facility Support

The matter wasextensively discussed during first 4 meetings of the Expert Committee. Dueto the
non-convergence of the deliberationsregarding selection of thelocations, the Expert Committee suggested
that asub-Group may visit the NER Universitiesfor on the spot assessment of the requirement by the
University, Expertise availableand to finally select thelocations. The Expert Committeeduringits5th
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meeting held at Itanagar in April 2009, reviewed the sub-Group’srecommendations and identified the
locationsand thefacility to be established asgiven below:

Gauhati University:  High Performance Computational facility with 64 nodes
cluster and software

Tezpur University:  Powdered XRD Facility with High and Low Temperature systems
TripuraUniversty: 400MHzNMRfacility
Mizoram University: HighResolution TEM facility

The proposalson theabovemgor facilitiesare being formul ated by the respective Universities.
Coordinated Resear ch Projects specificto NER region.

Proposalsare being formul ated by the respective Universities as per the recommendations of the
Expert Committee.

PURSE PROGRAMME

Ingppreciation of theR & D contributionsof the performing universities, PURSE initiativeistaken by
Department of Science & Technology, Government of Indiato initiate value added proactive measures
throughintroduction of R & D Incentive Grant. PURSE scheme provides substantive research grant to
grant to 14 Universitieson scientific publicationsin Science Citation | ndexed Journals.

Thefollowingtableillustratesthe quantum of support, asapproved by the Department to 14 Performing
Universitiesbased on H-index.

S. N. | Universty H-Index Research Grant
University of Ddhi 56 Rs.10.0 crore per year for 3years

2 University of Hyderabad 54

3 Punjab University 50

4 University of Pune 44 Rs.5.0 crore per year for 3years
5 Jadavpur University 43

6 BanarasHindu University 42

7 University of Madras 37 Rs.3.0 crore per year for 3years
8 University of Bombay 37

9 Jawaharld NehruUniversity 33

10 AnnaUniversty 31

11 KarnatakaUniversity 30

12 AligarhUniversty 30

13 Univergty of Rgasthan 27 Rs 2.0 crore per year for 3years
14 AndhraUniversity 26
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Under PURSE Initiative, DST intendsto provide support to these universitiesessentidly for research
man-power cost, augmentati on of equipment and computationd facilities, research consumables, organization
of scientific conferences/workshops, travel and maintenance of thefacilities.

Total budget of PURSE ProgramisRs201.0 Croresfor threeyears. Thefirstinstallment of Rs67.0
Croreshave been madeavailableto all 14 Universities.

INDIA-UK Science BridgesAwards & Next Generation Network

Towardsenrichment of linkages between Indiaand UK, DST and Research Council (RC) United
Kingdom haveindtituted the Science BridgesAward Programincluding Next Generation Network Systems.

Three projectsnamely “ Sustainable Indo-UK Agricultura Initiativefrom11Sc, Bangaloreand 1ARI,
New Delhi, “ The Science and Business of Trandation in Pharmaceutical Sciencesand Biotechnology”
from 11T Kanpur and I|M Bangal oreand “ Bio-Energy: Technology and Business Solutionsfor UK and
Indid’, from 1T Delhi have been supported under thisProgram with abudget of Rs1268.01akhsfor three
years. Under thisProgram another Project on“ Excellencein Next Generation Networks’ from 11 T Madras
have been supported with abudget of Rs 1483.0 lakhsfor 30 months.

DST-Indiaand RC-UK Resear ch I nitiativeon Solar Ener gy

The Department of Science and Technology and the Engineering and Physical Sciences Research
Council (EPSRC), UK on 23 April 2009, signed a cooperation agreement to co-fund ajoint research
initiativein solar energy. Under thisagreement, UK and I ndiaeach hascommitted to contributeupto 5 M
UK Poundsfor thiscall over athreeyear period. The agreement conveysthetwo countriesto cooperate
towardsfostering of genuine and mutually beneficial research to devel op novel materials, devicesand
systemsapplicableto solar energy.

Two out of Eight proposalsreceived under this program have been recommended for Support.

Sr. no. | Proposal Title Lead Partner - Lead Partner - UK Cost Requested Cost requested
India from EPSRC from DST in INR
in Pound Sterling in lakh

1 Advancing the Dr Suresh Chand | Prof Hari Mohan 2490440.92 1993
efficiency and NPL, New Delhi | Upadhyay,
production potential University of
of exictonic solar Loughborough
cells (APEX)

2 Stability and Prof Rajesh Dr Ralph Gottachalg,| 2365814.38 1824.42
performance of Gupta, University of
Photovoltaic (STaPP) | [IT Bombay Loughborough

These proposalsare being funded from SERC (R & D) Program of DST for supporting the Indian
sde.
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INSPIRE Program

“Innovation in Science Pursuit for Inspired Research (INSPIRE)” is one such innovative
programs proposed by the Department of Science & Technology for attraction of talent to science. The
basi c objective of INSPIRE would beto communicateto theyouth popul ation of the country theexcitements
of creative pursuit of science and attract talent to the study of science at an early stage and build the
required critical human resource pool for strengthening and expanding the Science & Technology system
and R& D base.

INSPIRE Scheme hasincluded three components. Theseare: a) Schemefor Early Attraction of
Taentsfor Science (SEATS), b) Scholarship for Higher Education (SHE) and ¢) Assured Opportunity for
Research Careers (AORC).

Schemefor Early Attraction of Talent (SEATS) aimsto attract talented youth to study science by
providing INSPIRE Award of Rs5000 to one million young learners of the age group 10-15 yearsand
arrange asummer camp for about 50,000 youth in morethan 100 locationsfor toppersin Class X board
examinationswith global leadersin scienceto experiencethejoy of innovationson an annual basisthrough
INSPIRE Internship.

Scholarship for Higher Education (SHE) aimsto enhancerates of Attachment of talented youth to
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 Bachel or and Masterslevel educationin natural sciencesfor the
talented youthin theagegroup 17-22 years. Themain feature of the schemeisin mentorship support being
planned for every scholar through INSPIRE Scholarship.

Assured Opportunity for Research Careers(AORC) aimsto attract, attach, retain and nourish talented
young scientific Human Resourcefor strengthening the R& D foundation and base by offering doctoral
INSPIRE Fellowship intheagegroup of 22-27 in the both bas ¢ and applied sciencesincluding engineering
and medi cineand assured opportunity for post doctoral researchersthrough ascheme (smilar to that of
new blood program of the Royal society of UK) through contractua and tenuretrack positionsfor 5years
in both basic and applied sciences areasthrough an INSPIRE Faculty Scheme. Thiswill berenamed as
‘Dr Homi Bhabha Centenary post-doctoral Research Faculty Position” Scheme

Government of Indiahas approved thisprogram in November 2008 at atotal cost of Rs1979.25
croresinthe 11" Plan Period and Hon' ble Prime Minister launched the Program on 13" December 2008.

The INSPIRE Award for the studentsin the classranging from 6" to 10" standard of 20. Statesand
UTs havebeenfinalized and atotal of about 1.1 |akh students have been recommended. 41,000 Debit
Warrants of Rs5000 per Award have already been handed over to the respective Statesand theremaining
warrantsare being prepared. The recommendationsfrom Stateslike Uttar Pradesh, Orissa, Sikkim are
presently being processed.

Besidesthisin ascience camp about 12,000 INSPIRE Internship in about 55 Science Campsacross
all statesinthecountry for the studentswho aretop 1% in Class X| Board examinations, has also been
given exposurewith the Science L eadersin the country including Noblelaureates.

Duringthelast oneyear, 1700 INSPIRE Scholarshipsto the students pursing the 5 years Integrated
MS/ M Sc degreein different science coursesat five Indian Institute of Science Education & Research
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(I'SERs), National Institute of Education & Research (NISER), Indian Institute of Technology (11Ts),
Indian School of Mines(1SM) have been awarded under the Scholarship for Higher Education component
of INSPIRE program. About 700 INSPIRE Scholarshipsto the studentswho are common top 1%in
ClassX and Class X 11 Board Examinationsand pursing theBSc—M Sc or 5 yearsintegrated M Sc degree
at thevarious Collegesand Universitiesarefinalized. The applicationsfor the remaining studentsdoing
graduate course in science have been received now for the award of INSPIRE Scholarship under
‘ Scholarship for Higher Education (SHE) component of thewhole INSPIRE program and shall beawarded
shortly.

Under INSPIRE Fellowships, about 80 Fellowships have been finalized now based on the First
Rank holder intheir post-graduate/ under-graduate programsand pursing doctora degreeat theUniversity
or any other academic Institutionsin the country. Another 280 Fellowshipsare being finalized shortly.

SPECIAL S& T SUPPORT TO JAMMU AND KASHMIR

The Department initiated a special S& T support to Jammu and Kashmir for the augmentation of
infrastructure in the University Departments and affiliated colleges. Towards this endeavor, Secretary, DST
met all the Vice-Chancellors of the Universities in the State on 2nd May 2009. During the meeting, support
totaling over Rs.600 lakhs for five years was recommended for various schemes such as support to UG
colleges (about 35 Nos), three types of fellowships (visiting professorships for senior faculty from other
regions of the country to teach in universitiesin J& K region; visiting positions for young faculty of J&K for
research in other region of Indiafor duration of 3-6 months and fellowships for doctoral students from J& K
for work in other regionsof India), Stabilized Power Supply, teaching support, Mgjor facility support, summer/
winter schools and focused R & D support.

In order to oversee the implementation of the whole support, DST constituted an Expert Committee.
The Expert Committee met in July 2009 at University of Jammu and in December 2009 at SKUAST,
Jammu to discuss the modus operandi for implementation of the DST support on various categories of
support. University of Jammu and University of Kashmir have offered to implement the support to Under
Graduate Colleges affiliated to them. Progress achieved so far is given as follows:

Under Graduate College Support

Total 18 under graduate colleges affiliated to University of Kashmir have been supported at atotal cost
of Rs.900 lakhs @ Rs.50 lakhs each for teaching equipments,computer 1ab, |aboratory renovation, books and
maintenance. Initial release of Rs.540 lakhs has been made for this purpose.

Total 16 under graduate colleges affiliated to University of Jammu have been supported at atotal cost
of Rs.710 lakhs @ Rs.50 lakhs each for teaching equipments, Computer lab, laboratory renovation, Books
and maintenance. Initial release of Rs.426 lakhs has been made for this purpose.

Sabilized Power Supply

In order to overcome the Power Fluctuations in the Universities in J& K State, it was proposed to provide
financial assistance upto Rs.50 lakhs to each University. This support includes power back up systems/
generators which can cater to the Science/ Engineering Departments of the University. So far University of
Kashmir, Srinagar; Baba Ghulam Shah Badshah University, Rgjouri; Shri Mata VVaishno Devi University,
Jammu; Sher-e-Kashmir University of Agricultural Science and Technology (SKUAST), Jammu and
University of Jammu, Jammu have been supported.

Teaching Support

Baba Gulam Shah Badshah University, Rajouri and Shri Mata VVaishno Devi University, Jammu have
submitted the proposals which and are being  processed.

The remaining areas of support such as Fellowships, Major Instrumentation facility, Research projects
etc. will be supported during the subsequent years.
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CHAPTER

TECHNOLOGY DEVELOPMENT PROGRAMME

Technology Systems Devel opment (TSD) Programme supportsactivitiesaimed at devel oping and
integrating technol ogiesto evolvetechnol ogy systemsbothin theadvanced/emerging areasand intraditiona
sectorg/areas. Under the Programme, feasibility of fresh ideas/ conceptsisassessed for their potential
conversioninto useful technology/ product. Applicationsof R& D for socio-economic benefitsisconscioudy
promoted under thisprogramme. Thefocusisoninter-disciplinary, multi-ingtitutiona technology feasibility
and devel opment of technologiesin certainidentified aress.

The primary objective of the Programmeisto facilitate and support devel opment of products or
techniques/ technology aimed at specific end use. The Programme stresseson clearly identifying the needs
for development of thetechnol ogy so that the devel opmental effort could be useful tothetarget beneficiary.
It envisages active user involvement and associ ation in the development effort. Theintention isthat the
products/ technol ogies devel oped under the Programme become useful for the benefit of the people at
large. The specific objectivesof the Programme areto:

»  Deveopandintegratetechnologiesfollowing aholistic approachinidentified aress;

*  Promoteapplication of modern/ advanced technol ogiesto socio-economic problem solving;
*  Promotemodernization of traditiona technologies, toolsand skills;

*  Facilitateenhancement of quaity and performance of thetraditional/ non-traditional items;

*  Encouragedevelopmentsin application of R& D activities, and

*  Promoteinitiativesaimed at improving technol ogy, technique, materid , methodsand other appropriate
activitiesconducivefor development of technology statusinidentified aress.

Summary of the progress made during 2009-10 in some of the important areas, on technology
devel opment areenumerated asfollows:

WATER PURIFICATION

Under thisarea, thefocuswasprimarily on deve oping technol ogiesspecificaly for remova of arsenic,
fluoride, salinity andiron.

Replication of Defluoridation Plants for Ground water Purification in Affected Areas of
AndhraPradesh

Fluorosisisaserious health problem faced by humansand livestock in several Statesin Indiadueto
the presence of excessivefluoridein ground water. Andhra Pradesh and Rajasthan are two of the most
widely affected States. The permissibleleve of fluorideingroundwater is 1.0 ppmasper Bureau of Indian
Standardsand 0.5 ppm according to W.H.O. regulations. Groundwater in NalgondaDistrict of Andhra
Pradesh State containsup to 20 ppm fluoride which isthe highest in theworld asper W.H.O. statitics.
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Parochial methodsadapted in Nalgondadistrict, whichinvolveremoval of fluorideby adsorption, suffer
from disadvantages such as poor fluoride removal efficiency, inability in separating other impurities(e.g;
dissolved salts, microorganisms, etc.), low flow ratesand high operating costs.

Thisproject involved application of Reverse Osmosis(RO) technology for theremoval of fluoride
and other impuritiesfrom drinking water. [ CT conducted research on apilot scesystemusing commercidly
availablemembranesand designed amodel defluoridation system which includes extensive pretreatment
such assandfiltration, exposureto activated carbon, hardnessremoval and anti-scalant dosing to enable
long membranelife. Effective post treatment using UV and ozoni zation was al so incorporated to ensure
high purity and quality of the product water. Five reverse osmosis plantsof 1000 L/h capacity each have
beeningtaledinthefluoride affected areas of the AndhraPradesh during theyear.

wanage & Old Aga Home,

pPictorial \iaw of Plant InstalleGagoalapaly Plant Tnsiaiied NevinwetiBrpt

Lad 21

Fachakonda Plant

Installation of RO membrane based hybrid plant in Andhra Pradesh for the treatment of water containing excess
fluoride : A solution for the production of pure drinking water with safe concentrate disposal
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I nformation & Communication Technology (ICT) Systems

Under thisarea, thefocusison devel oping technol ogies, which promote application of information
technol ogiesfor the benefit of general massesespecidly rura people. Following projectswere compl eted/
supported inthisareaduring theyear:

»  Desgnanddeveopment of Test Benchfor Sound and Vibration Analysisin Electrical Machinesusing
Virtud Insrumentation.

»  Development of wireless sensor network based automated feed uptake and animal devel opment
monitoring schemefor semi-rura dairy operations.

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

Todeveop and validateamodeteemedicinefacility in Ophthalmology usngindigenousequipment
at Venu Eye Ingtitute, New Delhi

The diseasesmanaged at the Vision Centreincluded awidearray of conditionsranging fromsmple
refractiveerror toinfectiousconditionsof theocular surface. Surgica cases(e.g. Cataract) or thoserequiring
specializedintervention (e.g. Retinal diseases) wereidentified and referred to the nodal hospital. Post
cataract surgery patientsfrom the secondary and tertiary hospitalswere also followed up at these Vision
Centres, through tele-consultation. Patients presenting at the Vision Centresweread so abletointeract with
thedoctor posted inthe nodal hospital through thetele-ophthal mi ¢ set-up. Tele-Ophthamology provides
state-of-the-art healthcare services (in eye) to needy patientsin remoterura aress. It bridgesgeographica
& economicd divideand providesareplicablemodd for further community empowerment through education
& improved awareness of healthcare. The project was successfully completed during theyear.

I ntegration of knowledge System on Soil Nutrient Management through I mage Processing of
Chromatograms

The new technol ogy devel oped givesacceptablelevel of accuracy (>90%) for al nutrients except
organic Carbon (70%), Sulphur (72%) and Zinc (80%) compared with conventional analytical methods.
Software for image processing of soil chromatogram so as to know the soil composition, fertilizer
recommendation and best suitable crop has been developed and tested at various levels. More than
12,000 soil sampleshave been processed for circular Paper chromatograms, image processing and case-
based reasoning.. A manua onAlternativeanaytica technol ogy was prepared and published onworkshop.
Establishment of 3laboratoriesin AndhraPradesh and 2 |aboratoriesin Tamil Nadu arein progressfor
testing farmer’s soil samplesfreeof cost. Thetechnology for alternative analytical technology for soil
testing isprotected under patent application.

Surface Engineering modification and r gy uvenation of Traditional Crafts

Themain objectiveof thisprogram wasto explorethe possibility of application of advanced Surface
Engineering technol ogiestoimprove valueaddition of traditional craftsand modernization of traditional
techniques, toolsand skillswith aview to enhance export capabilitiesand performance of traditional and
non-traditiona items.

Eco-friendly and user friendly machinesfor hank processing cottageindustry

Under the project, user friendly machinesfor hank processing and pirn sizing were devel oped asper
therequired technica specifications. Operating handle of the machinewasalso purposaly kept awvay from
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actual dyeing bath to avoid constant exposureto heat and chemicals. The machineis placed at Solapur
(Maharashtra) and Rabkavi-Banhatti (Karnataka) clusters. Accordingly, field trialswere carried onthe
devel oped machineswith use of conventional synthetic dyes. Fabric hasbeen prepared on sampleloom
with yarn dyed on these devel oped machines. Similarly trialsfor natura dyes(for 2 shades, brown and
yellow) onthemachinewere carried.

Hank Processing Machine

Thedeve oped hank dyeing machineand pirn sizing machineshave proved to be user-friendly because
of provision of partial mechanization of thehank/ yarn movement. Theexposure of worker tothechemicas,
auxiliaries, high temperatureisreduced on the devel oped machinesas compared to the conventional hank
dyeing process. The configuration of the devel oped prototype model isvery smpleandit can bemodified
asper the production and processrequirement. Asfar ashandloom cottageindustry isconcerned, it suits
the production requirement and isuseful for different production levels. Thusthe project was successfully
completed during theyear.

Innovative Civil I nfrastructure Technology Systems

Theprogressof the project entitled” Distress Dignostic Performance Eva uationfor Bridge Management
System for Concrete Bridges— Phase-11 i.e. Development of a Prototype of Visual Inspection Unit at
MERADO, Ludhianawasreviewed during theyear.

Glass Technology Upgradation

Following projectswereinitiated during the year: “ Development of sol-gel based low e-indium Tin
Oxide(ITO) coatingsonglassfor different gpplications’ ,” Design and devel opment of precision biaspheric
polycarbonatelensesfor indirect ophthamoscopy (20D & 28D)”, “ Devel opment of contemporary design
for unorganized small scale sector of Firozabad GlassCluster”.

Bimolecular Electronics& Conducting Polymers

Under thissub-area, technology feasibility and devel opment projectsin theareaof Bio-Molecular
Electronics, conducting Polymer e ectronicsand Bio-sensorswere catdyzed. Someof theimportant projects
supported during theyear are:

“Process Devel opment for production of bacteriordopsin by hal obacterium speciesfor gpplicationin
nano-devicedevelopment” ,” Synthesisand scale up of high contrast processabl e e ectrochromic polymers
based on conjugated dialkoxythiophenes’, “ Study of phthal ocyanine- polyaniline-compositethinfilmfor
useassuitablemateriadsinsolar cdls’, “ Development of novel freeredical biosensor based on embedded
system”, “ Development of hybrid solar cells’, Polymer nanocompositesfor flexibledectronic gpplications’,
“Development of Biosensor for measurement of glucose concentration in body fluids non-
invasvely”,” Development of Electrochemica Biosensorsfor monitoring pesticidesin water, soil and food
samples’, “ Designan dfabrication of efficient whiteorganic light emitting diode’, “ Devel opemnt of Polymer
based sprintronik devices’, “ Devel opment of the prototype of saw sensorsfor NOx gas’, * Fabri cation of
energy efficient hybrid organiclight emitting device (OL ED) on nano structuretemplatesfor whitelighting
goplications’, “ Development of high efficiency, low cost dye sensitized solar cdlls’, “Meta Oxide Polymer
nano compositesfor detection of gaspollutantsin sugar industries’, “ Integrated all Optical swichingusing
bacterirdopsn”, “ Development of hal obacterid variantsfor enhanced bacterirdopsin (Br) protein production”,
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“Study of Optical power limiting characterstic of bacterirdopsin for the design of detector protection
system”, “Design of optical logic gateswith bacterirdopsin’, “ Devel opment of photochromic thin film of
bacteriordopsn”, “Hybrid Structures: Use of semiconducting nano particlesin Donar/ Acceptor type Organic
Solar Cdlls’, “ Development of nano porous TiO2 e ectrode and modified solid polymer e ectrodesfor dye
sensitized solar cells(DCSS)”, “ Development of Organic Piezoe ectric Sensor for human blood pressure
measurement” , “ Preparation and characterization of sputtered smart nanomaterialsfor electrochemic
devices’, “Inkjet printing of conducting polymersfor optoel ectronic devices-processability and wetting
characterigtics’.

Waste utilization, recyclingand M anagement

The progress of the project entitled “ Utilization of Rice Husk-An Agricultural Waste for the
Devel opment of Useful Silicon Based M onoxide Ceramics’ wasreviewed during theyear.

Flux Enhancement and Fouling Reduction During Effluent (L eather and Dye) Treatment using
Membrane Separation

The effluent from each of the separation units (namely,
soaking, liming, deliming-bating, pickling, degreasing, tanning,
neutralization, dyeing and fatliquoring effluent) wereindividualy
treated, preceded by an optimized pretreatment method for each
of these effluent. The separation scheme, e.g., the types of
membrane separation operations(reverse osmosis, nanofiltration,
ultrafiltration) to be used for each effluent, their operating
conditions, etc. wereoptimized through experimentsand the effluent
gualities (in terms of BOD, COD, salt, specific inorganic .
components) measured. The devel oped separation schemesand Experimental Set-up
methodssuccessfully removed spent chemicalsand sdlts, including chromium from thetanning effluent. The
BOD and COD valuesof thetreated effluent werewel | below the stipulated limits. Thetreated water was
found to be suitablefor recycling asfeed and/or wash water. The sludge obtai ned from the specific pre-
treatment processeswere anayzed and found to havefertilizer qualitiescomparableto organicfertilizers.

To reducefouling and enhanceflux, strategically placed turbulence promoterswere utilized inthe
flow path to lessen theformeation of any deposited layer onthe membrane surfaces. The optica microscopy
assisted method devel oped for direct measurement of the deposition thickness on the membrane surface,
coupled with theturbulence promoter experiments established the best promoter shapesfor maximum flux
enhancement. It was observed that curved turbulent promoterscould increasetheflux significantly (ashigh
as 60%) compared to laminar flow, without increasing pumping cost in asignificant way. For example,
increasesin flux using turbulent promoter were 31-57% in nanofiltration, 43% in reverse osmosisfor
tanning and 50% i n ultrafiltration for the pickling effluent.

Biodegradable/Bio-medical Polymers

Department hasmobilized few project proposalsto catalyze research and technol ogy devel opment
inthisarea. The progressof following projectswasreviewed during theyear:

»  Deveopment of degradable compositeswith Euphorbialatex and naturd fiber

. Deve opment and Scale-up of Stable Environment Friendly, Water-based Microemuls on Formulations
of Neem Based Pesticides
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*  Deveopment of novel sun protection agents based on new macrocyclic metacyclophanes.

»  Technology Development of biodegradable additives and performance eval uation of biodegradable
withvariousplagtics.

»  Engineered Bidfiber hybrid composites: opportunities& challengesfor environmenta sustainability &
high performance applications.

Ceramic Technology Upgradation Programme

Theproject entitled “ Devel opmental aspects of doublefired wall tiles by suitable substitution of
various ceramic wastesfor itsgainful utilization” wasinitiated in additionto 7 other projectsreviewed
duringtheyear.

Development of Microwave based systems

Theprogressof theproject entitled “Design & Development of 42 GHz, 200 kW/CW/Long Pulse
Gyrotron” wasreviewed during theyear.

Development of High Power Microwave System for Tea Processing

DST hasinitiated aproject on new application of teadrying/ process ng using high-end technol ogy
involving high power microwaves. The microwave system devel oped for teaprocessing can a so beused
for killing fungus/ bacteriadevel oped on stored teabefore packing. Thiswill improvethe quality and
increasethe shelf life of tea. Themachine could a so be used for many other agro-based processessuch as
controlling themoistureleve infood grains, drying of fruit powder, vegetable branching, etc.

Variablepower 10kW Microwave System developed for TeaDrying has
successfully been installed at tea gar den of M/sK comtai Tea Estates, Assam
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Platform technologiesfor arangeof application

Nine projectsfunded on devel opment of DNA Methylation Detection kit; Planner Optica Waveguides
for useasOptical Sensors; Microelectrode arraysfor e ectrochemical applications; Infrared spectroscopic
study for tumor diagnosis; Electronic nose technology; Instrumentation for Bacterial Antibiogram;
Capacitance and conductance based sensor Instrumentation for biochemical characterization; Parasite
Detection Instrument using fluorascence and image processing; Novel freeredical biosensor based on
embedded system; wereinitiated .

Miscellaneous Technologies

New projectson Devel opment of an automated system for differentiating dowly and rapidly evolving
human genesto facilitate medical research ; Softwareinfrastructure and programming model to enhance
the performance of application on multi core platform; Realization of | P based wirel ess sensor network
with emphasisonimagetransfer and on-demand routing wereinitiated during theyear. One of themagjor
technologies based on Carbon Carbon aerogel based super capacitor for button cell applications
developed. Key accomplishmentsweremadein three stepsfor thefabrication of button cellsusing Carbon
Aerogdl.

Carbon aerogd isagpecia classof open-cdl monalithicformsof carbon, which possessinterconnected
structure with considerable high surface area and tunable pore-sizes. Carbon aerogels of different
compositionswere prepared and fabricated under this project. The key accomplishmentswere madein
three stepsfor thefabrication of button cellsusing Carbon Aerogel which aregiven below:

Prepar ation of Carbon aerogel

Carbon aerogel s of varying compositionswere prepared from precursor organic gelsfollowed by
supercritical drying and pyrolysisininert atmosphere. The specification of the RF and carbon aerogd and
their physical propertiesareasfollows:

Properties RFAerogel CarbonAerogel
Bulk dengity (g/cc) 0.15-0.60 0.20—-1.00
BET surfacearea(m?/qg) 200 — 500 300 — 1200
Av. poresize (nm) 10-30 3-10
Porevolume(cc/g) 0.63-1.50 0.27-1.30

Preparation of Carbon aer ogel Electrodes

Carbon aerogel based el ectrodes of thickness 80-250 um and width 10-50 mm were prepared by
caendaring technique using as-prepared carbon aerogel spowdersand organic binder (PTFE) of different
weight percentage (6-12 wt%). Green tapeswerethen dried at 120°C for severa hoursand followed by
curing at 250-350°C for 2 hoursunder nitrogen atmosphere

Fabrication of Carbon aerogel Super-capacitors

Carbon aerogel super-capacitors of capacitance 0.25 to 1.20 F exhibited good stability (£10%
tolerance only) were fabricated using two carbon aerogel based el ectrodesin combination of current
collector electrode (thin Ag-fail, 50 umthick), porous membrane and el ectrolyte (Et, NBF ) in organic
medium (Propylene carbonate). Fabricated super-capacitorsweretested using indigenously fabricated
Farad meter and Super-capacitor testing system (SCTS).
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WATER TECHNOLOGY INITIATIVE PROGRAMME

The Water Technology Initiative (WTI) progamme of DST hasfocused on creation of databases,
assessment and eva uation of technologiesfor Safe Drinking Water for decentralized gpplications. Various
systemsand solutionsavailablefor providing safedrinking water for domestic gpplication arebeing assessed
and evaluated under different social contexts. The scheme also aimsto initiate path-breaking research
which will lead to technol ogies of future that are currently at a nascent stage to address water related
challengesfacing the country. Attempt isbeing madeto overcometherisk factors by devel oping focused
inter-disciplinary programmeto create a* shelf of technological solutions” synergizing complementary
strengthsof variousingitutions.

Thefocusof the programmeison development and proving convergent technol ogy solutionsunder
real-life conditions. A database woul d be devel oped to recogni ze and rank technol ogiesfor decentralized
goplicationin purification of drinkingwater.

During the year, the thrust of the programme has been on design and devel opment of low cost
solutionsfor domestic use of technol ogiesfor ensuring safedrinking water quality. Accordingly, focushas
been on filtration and adsorption technologiesfor devel opment and demonstration. The activitiesalso
covered pilot testing of credible number of productsand referencing of selected technologiesto thesocia
context of theapplication region. The specific achievementsrelated to technol ogy optionsfor stand-alone
drinking water purification systemsfor rural schools, field assessment of technol ogical solutionsfor arsenic,
fluoride, iron and desalination of brackish water aswell as seawater, scientific evaluation of various
indigenoudy devel oped water purification technologiesin academicingtitution, laboratories, etc. Specific
achievementsarehighlighted here:

1. Research and Development Projects:

Theimportant R& D projects supported during the year included studies on Carbon membranesfor
drinking weter treetment, fly-ash membranesfor wastewater treatment and bio-monitoring of pathogens
inwater.

2.  Demonsgtration, Upscaling and Replication:

A two stagereverse osmosi ssystem of 6000 |ph capacity for seawater desdlinationwith provisionfor
energy recovery wasinitiated. Devel opment of instrumentation for remotemonitoring of performance
of water purification plantswas a so supported. Demonstration of high efficiency solar stillsand
househol d defluoridation systemin various partsof Rgjasthan wasal so supported. Townsand cities
located by riversin Uttarakhand directly abstract surface water for drinking, which iscontaminated
dueto discharge of untreated sewage, presence of pathogensand turbidity. In order to addressthis
problem, technol ogy demonstration of bank filtration as a pretreatment step to remove pathogens
and organicswas supportedin 5 locations.

ANNUAL REPORT 2009-2010 {180



Replication of cost effective user friendly system for arsenic removal based onlocally available
zerovadentironwasinitiated in 50 affected Stesacross5 Statesin the country. The system consistently
deliversarsenic- freedrinking water conforming to specification and generatesminimal dudge.

Arsenic Removal Unit in West Bengal

Field model for Arsenic Removal Unit (ARU) was devel oped based on co-precipitation, pre —
filtration, adsorption, post filtration in seriesby School of Water Resources Engineering (SWRE),
Jadavpur University. One hand-pump attached ARU hasbeeningtalled at Village Mdatipur, Bilbora-
KobraGram Panchayat, JL No.-5 LagolaBlock, Digtrict., Murshidabad. Thefunctioning of theunit
has been monitored and found to be producing Arsenic-safe water conforming to BIS- standard.

Two Stage Reverse Osmosis System
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1. Scouting of Technologies

Inorder toidentify variousdrinking water purification technologiesavailablein the country and assess
their status of development/ commercialization, a study was conducted which covered 204
manufacturing organizations, 10 R& D labsand 40 community userslikewater supplying agencies,
Panchayati Rg Inditutions, public hedth engineering departments. Thereport hasprovided atechnology
based classification of variousdrinking water purification technol ogiesfor community applications
and their status of development. An inventory of technology solutions for addressing various
contaminants has a so been prepared as part of the study.

2. Evaluation of Technologies

Evaluation of stand-al onewater purification systemwas carried out in 20 States (20 schoolsin each
dtates) based on scientifically devel oped protocol in associationwith the concerned State S& T Coundils.
Field evaluation of varioustechnologiesfor removal of fluoride and bacteriological impuritieswas
dsoinitiated.

3. Capacity Development

Trainers Training Programmeon‘ Sustai nable Rainwater Harvesting and Ground Weater Rechargein
Devel oping Countries- HRD and Technology Transfer’ wasorganized by DST in collaboration with
NAM S& T Centreand Karnataka State Council for Scienceand Technology, during 22 - 27 February,
2010 at Bangaluru. 17 participantsfrom 16 NAM countriesincluding Pakistan, Nepal, Sri Lanka,
Myanmar, Zambia, Egypt, Iran etc. and 9 Indian participantsfrom 5 States (Punjab, Uttarakhand,
Karnataka, Tamilnadu and M aharashtra) participated inthe event. Thetraining programmeinvolves
rainwater harvesting, groundwater rechargefrom buildings, apartments, office complexes, corporate
sectors, companiesand variousingtitutes.

SOLAR ENERGY RESEARCH INITIATIVE

DST under Solar Energy Research Initiative (SERI) supportsactivitiesaimed a improving efficiency
of materias, devices, systemsand sub-systemsincluding innovative R& D demonstration projects. The
programmea so facilitatesand encouragesinter-ingtitutiona linkagesto devel op state-of -the-art products
and development of critical massof R& D strengthsfor Solar Energy Research.

Thefocusof the programmeison Research, Devel opment and Demonstration activitiesto promote
utilization of novel Solar Energy Systems. Applicationsof Solar Energy for applicationsother than power
generation are being explored and assessed of their potential to provide convergent technol ogy solutions
under real-life conditions. The programme also demonstrates hybrid solar power systemsintegrated on
variousR& D pathways and multipletechnology aternativesfor distributed energy useto validatetheir
viability to meet rura energy needsunder public private-partnership mode.

During theyear, mobilization effort in terms of anational initiative was mounted by developing a
knowledge network among the eliteinstitutionsin the country. Five rounds of interaction wereheld to
formulate PAN-IIT initiative. Thishasledtoidentification of specific areasinwhicheach |1 T would beable
to contributein developing avertically integrated solar energy systemfor thegeneration and ddlivery of a
1 MWe power, 8 hoursaday, based on photovoltaic aswell assolar thermal route. The PAN-IIT initiative
isfocused on devel oping nationa core competencein devel oping indigenousresearch-led cost-parity of
solar energy optionswith fossil fuel based energy systemswithin the next two Plan periods.
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Processhasalso beeninitiated to develop asolution for off-grid application with atarget of providing
power to avillage at the cost of lessthan Rs.9 per Kwh of delivered power. Asan initial step inthis
direction, Department has supported a256kW Solar Thermal Technology Demonstration Project at village
Shive, Pune. The plant isbeing set up with thetechnical expertise of M/s Thermax Ltd. Theplant would
operatewith solar energy and would have biomass boiler asbackup during the non- insolation period. The
project is primarily based on indigenously developed design and manufacturing capabilities. The
demonstration plant based on the parabolic troughswill be commissioned in 18 monthsunder the public
private partnership (PPP) mode. Thesuccessof thistechnology haspotentid for itsmultiplicationin numbers
both in centralized and distributed generation systems.

A *“National Status Document and Aspirational Document” outlining * Grand Challengeson Solar
Energy’ isalsounder preparation.

Parabolic Trough Model of 256 kW Solar Thermal Hybrid Plan Proposed at
Shive Village

INSTRUMENTATION DEVELOPMENT PROGRAMME (IDP)

DST has been promoting the area of instrumentation through its Instrumentation Devel opment
Programme (IDP) with the objective of strengthening indigenous capability for research, design and
development of instrumentsin the country leading to their indigenous devel opment and production, continuous
updeating of thetechnol ogy to keep pacewith technological improvementstaking placeglobaly. Theindustry
collaborated projectsare supported under thefollowing thrust areas: Analytical & Optica Instrumentation;
Sensor & Allied Instrumentation ; Industrial Instrumentation; Medical & Healthcare Instrumentation.

During theyear thefollowing activitieswerecarried out:
New programmes/ proj ectsinitiated
Someof theindustry collaborated new programmes/ projectsinitiated recently included:
Development of Integrated Electronic Noseand Vision Systemfor quality estimation of Basmati Rice
initiated at Center for Devel opment of Advanced Computing (C-DAC), Kolkata
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Development of aHydrogen gas sensor with high sensitivity and selectivity based upon nano-crystdline
nano-porous metal/ metal oxidefor space explorationin heavy water plant industry initiated at Indian
Institute of Chemica Technology (11CT), Hyderabad.

Establishment of Sensor Hub at Central Glassand Ceramic Research Institute (CGCRI), Kolkata.

Design, devel opment and characteri zation of magneto-optic material based current sensor for indudtria
applicationat Birlalngtitute of Technology (BIT), Mesra, Ranchi.

Know How/Technologies Transferred

Technology of On-LineMango Sorting System using Soft X -Ray Imaging designed and devel oped
by Chennai Centreof Central Electronics Engineering Research Ingtitute (CEERI) wastransferredto M/s
Proteck Circuits& SystemsPvt. Ltd., Chennal. The system uses soft x-ray imaging to detect spongy tissue
or seed weevil infestationswhich arenot visibleexterndly and isuseful for exportersinvolvedin exporting
bulk quantitiesof exotic mango varieties such asAlphonso Mango.

I nstrumentsunder Devel opment
I nfant Ventilator

A project to design and develop an Infant Ventilator using electro-pneumatic system is being
implemented by PSG College of Technology, Coimbatore. The developed instrument will providean
accurate control of air/ oxygen mixtures capable of operatinginvolume, timeor pressurecycleswitha
built-in modular design. The proposed Infant Ventilator will have Respiratory Rateof 1to 150 bpmwith
inspiratory time of 0.10 to 3.00 seconds. Also, the inspiratory pressure will be 5to 70 cm H,0 and
expiratory pressure of 0to 30 cm H,O. TheInfant Ventilator will consist of breathing system monitor,
exhalation valve, frequency blender, ventilator development kit and TFT display controller with user
interface. Till date, varioussensorsto be used in the devel opment of Infant Ventilator havebeen cdibrated
and exhalation valve and frequency blender have been fabricated and tested. Breathing System Monitor,
Ventilator Devel opment Kit, Adjustable Pressure Regulator and TFT Display Controller with user interface
arebeing developed. After the devel opment of the different modules, the 3 prototype ventilatorswill be
fabricated and tested and field trial sat different Medical Hospitalswill be conducted.

Breathing System Monitor Test Set-Up at PSG College of Technology, Coimbatore
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Design & Development of Controlled M elting & Freezing System for Prepar ation of Ultra-Pure
CrystallineMaterial

A project for design & development of Controlled Melting & Freezing System for Preparation of
Ultra-Pure Crystalline Materia isbeing undertaken by Centrefor Materia sfor Electronics Technology
(C-MET), Hyderabad and Department of Instrumentation, Indian Institute of Science (11Sc.), Bangalore.
Theprojectisaimed at development of Controlled Melting & Freezing System suitablefor preparation of
Ultra-Pure Crystalline Material such as Gallium-Indium (Galn), Gallium Antimonide (GaSh), Gallium
Telluride (GaTe), Indium Antimonide (InSh) and Gallium Indium Antimonide (GalnSb) from4N+/5N to
6N+/7N purity.

Two prototype/ laboratory furnaces (750° C & 1000° C) and samplelowering facility have been
devel oped and the parameters are being optimized by preparing high purity GaTe, GaSb, InSh, Galnand
Bi crystalline samples. The characterization of these samples is in progress in both the
project implementing laboratories. Perfection of the process parameterswill be taken up based on the
feedback of purity tests/ characterization results.

Novel Plasma Reactor for production of Nano Alumina at Dalmia Institute of Scientific and Industrial Research,
Rajgangpur, Orissa

A novel PlasmaReactor isunder devel opment for production of Nano Alumiawhich canbeusedin
refractories.

Human Pulse Detection and Analysis System for Diagnosisby Ayurvedic Way at Pune Univer Sity,
Pune

Theingrument under devel opment containsmechanica fixturetofix three piezoed ectric sensorshaving
the same characteristics on thearm of the patient by providing the movement inthreedimensions. The
model isdesigned in such away that we can get minimum centreto centre distance between left and right
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arm sensor i.e. 25 mm and maximum centre to centre distance between | eft and right arm sensor i.e. 40
mm. and total weight of theinstrument isaround 1.8 Kg. Thisinstrument basically imitatesthe process
whichisused by the Ayurvedic Physician for the diagnosisof the nature of the person asdepicted inthe
ayurvedaviz. Vata, Pitta and Kapha.

Fluor escence based biosensor for detection of iron at North Mahar ashtra Univer sity, Jalgaon

Thetechniquefor the detection and quantification of ironin clinical blood, water, soil, and other
environmental sampleshasbeen devel oped. The patent application for detection of Siderophoreusing dry
paper stripisunder preparation of filing.

Near Infrared Spectroscopy based onlineinstrument for quality assessment in EdibleOil Industry
jointly at Central Food and Technological Research Institute, Mysore & Central Electronics
Engineering Resear ch I nstitute, Chennai Centre, Chennai

Theabove project aimsat devel opment of rel ationship between NIRS and peroxidevaue, freefatty
acidsand marker compound composition using chemometric techniques. The devel oped systemisbeing
integrated onlinefor monitoring the peroxideva ueand freefatty acidin selected ediblesoilsin theindustry.

Continuousfeed equipment for extraction of Aloe Vera Gel at Central Instituteof Agricultural
Engineering, Regional Centre, Industrial Extension Project, Tamil Nadu Agricultural Univer Sity,
Coimbatore

Themainfeature of theequipment under development isto removethecentral gel of Aloeveraleaves
with little contamination of theAloin. The equipment helpsin extracting thegel from Aloeveraleaves
without contaminating the gel withtoxic juiceswhich areindigenousto therind of theleaves. The process
of cutting of leaves, rind panel pedling and gel removing operationsiscarried out during continuous movement
of theleaf aong the devel oped system. Theinstrument will also reduce the processing time and human
drudgery involvement inthe process. Theingrumentissuited for smal and medium scaleAloeveraprocessng
units. The output capacity islikely to beabout 50 Kg gel per hour which means 200 kg of Aloeverato be
processed per hour. Thiswill also replacethetraditional hand held Aloeveraprocessing.

Wor kshops/ Symposia/ M eetingsand Training/ Skill Development Programmes

Someof theWorkshops Symposial Meetingsand Training/ Skill Devel opment programmesorgani zed
during theyear included thefollowing:

Investor-investigator meet on Instrumentation Development held during 26-27 July 2009 at SD
College, Ambaain association with Instrument Design Devel opment and FecilitiesCentre (IDDC), Ambaa
andAmbaaScientific InstrumentsManufacturersAssociation (ASIMA), Ambaa.

Training programmeson repair and maintenance of Biomedical Instruments.

A nationa workshop on “ Capacity Building of Technica Personne for Industrid Clustersin Northern
India’ oraganized in collaboration with National Research and Technological Consortium, Parwanoo,
Himachal Pradesh.

A training programme on production techniquesfor fabrication of optical componentsfor optical/
scientificingtruments(lens& prismmaking) by Instrument Design Development & FacilitiesCentre(IDDC),
Haryana State Electronics Development Corporation Ltd., (HARTRON), Ambala.
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Investor-investigator meet on TextileInstrumentation held at South IndiaTextile Research Association
(SITRA), Coimbatore, on 5 December 2009.

A cluster of projectsmeeting onAnalytica/ Sensors Industrial/ Biomedical Instrumentation held at
Benga Engineering and Science University (BESU), Howrah during 1-2 February 2010.

New I nitiative

Toinvolvescientisty technologistsfrom al parts of the country in Instrumentation Devel opment
Programme(1DP), themebased discuss ong/ interaction meetingsinvolving experts, researchersand industry
representativeswereinitiated. Inthese meetings, the potential Pls present their concept proposalsfor
development of instruments on thetheme of the meeting and projectsare evolved for consideration.

DRUGSAND PHARMACEUTICALSRESEARCH PROGRAMME

The Drugsand Pharmaceutica sResearch Programme (DPRP) wasinitiated in 1994-95 for promoting
Industry— nstitutional collaboration in drug and pharmaceutica ssector. Thisprogrammeamsat enhancing
capabilitiesof institutionsand Indian Drugs & PharmaceuticalsIndustry towards devel opment of New
Drugsinal systemsof medicine. The specific objectivesof thisschemeare:

»  Tosynergizethesrengthsof publicly funded R& D ingtitutions and Indian Pharmaceutical Industry in
developing drugsin areasof national relevance;

»  Tocreatean enabling infrastructure, mechanismsand linkagesto facilitate new drug development;
and

*  Todimulateskill development of human resourcesin R& D for drugsand pharmaceuticals.
Achievements
Thefollowing arethe new collaborative R& D projectswhich have been funded during theyear:

*  Expressing of anepignetically silenced tumor suppressor gene, RASSFIA in human cancer cellsby
Mahanine: A lesion from human prostate cancer cell sudy and apromisefor human cancer treatment
between VisvaBharati, Santiniketan and East | ndia PharmaceuticalsWorksL td., Kolkata.

*  Anti agingand Anti wrinkleformulationwith matrix metaloproteinaseinhibitory activity fromnatura
resources between Jadavpur University, Kolkataand Parker Robinson (P) Ltd., Kolkata

*  RabiesDNA Vaccine: Bioprocessoptimization & immunogenecity studiesbetween INU, New Delhi
and Parenteral Biotech Ltd., Noida.

*  Optimization of arecombinant R-Phenylacetyl Carbinol (R-PAC) production processbetween Indian
Institute of Technology (11 T), Mumbal and M/s. Embio Ltd., Mumbai.

e Scdeupand optimization of amammalian cell culture system for the over expression of therapeutic
monoclonal antibodieswith specific referenceto Rituximap between JINU, New Delhi and ARA
Healthcare Pvt. Ltd., Gurgaon.

*  Development of anti-microbial agentsfrom soil microfloraamong CDRI, Lucknow; IMTECH,
Chandigarh; SRISTI, Ahmedabad; KarnatakaAntibiotics& PharmaceuticalsLtd, Bangaore.
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ThePharmalndustry Loan R& D projects

e Chird technologiesfor sngleenantiomer drugs/drug intermediatesthrough biocatdysstoM/s. Unimark
RemediesLtd., Mumbai.

«  WCK 2349ord anti-MRSA NCE clinica development—Phasel SingleEscalated Doseand Multiple
Escalated Dose studiesto M/s. Wockhardt Ltd., Mumbai.

*  Sun-1334H—A novel selective H1 receptor antagonist for allergic disordersto M/s. Sun Pharma
Advanced Research Company Ltd., Mumbai.

*  ZYH1Phaselll Clinical studiesindydlipidemiawith type 2 digbetesmellitus, hyper-triglyceridemia
withtypell diabetesnot controlled with Atorvastatin Therapy, Hypertriglyceridemiain HIV associated
lipodystrophy and non-a coholic seatohepatitisto M/s. CadilaHea thcare Ahmedabad.

*  Egablishment of state-of -the-art toxicology research facility for largeanimals(Beagle Dogs) toM/s.
SipraLabs. Ltd., Hyderabad.

*  Development of Ayurvedic Formulation for the prevention and management of Allergic Diseasesto
M/s. Baijnath PharmaceuticalsPvt. Ltd., Kangra.

»  Development of anovd, highly efficient and cost effective processto producelarge quantities of iso-
sulphan blue an active pharmaceutical singredient used as a contrast agent for the delineation of
lymphetic vessd sand particularly useful asacancer diagnostic agent to M/s. Innovassynth Technologies
(1) Ltd., Mumbai.

*  Enantiosdective synthesisof thedrug Pregabalinto M/s. Helveticalndustries (P) Ltd., New Delhi.
National Facility supported

»  Strengthening of existing facilitieswith aspecial emphasisto bioequivalence study of drugsand
metabolitesin plasmaby LC-M S/MSat Jadavpur University, Kolkata.

I nteraction Meets, Conferences & Workshops

Support was provided for organizing several interaction meets between Academiaand Industries
involved in R& D and productsdevel opment in Natural Productsand M odern System of medicine. These
areasfollows.

* Internationa Conferenceon“Drug Development and Discovery” —Public Private Partnership by
South Asian Chapter of American College of Clinical Pharmacology (ACCP), KEM Hospital,
Mumbai, in collaboration with MaharashtraUniversity of Health Sciences, Nasik during 3- 4 October
20009.

*  Pre-conferenceworkshop on* Good Practicesin Clinical Research” and International Conference
on“Drug Discovery to Clinica Development” during 8-10December 2009 at Mumbai by Ingtitute of
Clinical Research (India) (ICRI), New Delhi.

* National Conference on “Recent Trends and Applications of Nanotechnology in Pharmacy and
Biology” on 21-22 January 2010 by AnnaUniversty, Tiruchirappalli.

e 4"International Symposiumon“Current Trendsin Drug Discovery Research” during 17-21 February
2010 at Central Drug Research Institute, L ucknow.
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SCIENCEAND TECHNOLOGY ADVISORY COMMITTEE

Science And Technology Advisory Committee (STAC) and thenodal role of DST cameinto being
from the recommendations of Planning Commission Seminar on New Technologiesheldin 1986. The
Department of Science and Technology hasplayed acataytic roleininitiating the STAC mechanismin 24
socio-economic minigtries,

Joint Technology Projectsunder STAC/IS-STAC.:

InPhasel |l of the National Helium Conservation Programme, the 2™ and 3 Helium / Geochemical
Monitoring Laboratorieswere set up in J& K and Andaman & Nicobar Idands. Thedatacollectedisbeing
further analyzed along with the dataavail ablewith the central |aboratory at Bakreshwar (WB).

National Program on Carbon Sequestration (NPCS) Resear ch

(i) Under the project to develop technology for carbon recycling through conversion of CO2
into multiple alternate fuels, a prototype plant has been indigenously designed, developed, and
commissioned at Rajeev Gandhi Prodiyogiki Vishwavidyalaya, Bhopal. Work on design/ fabrication
of converters, and devel opment of catalystsfor conversion of captured CO? into useful fuel moleculeshas
been completed. A bio-reactor for production of bio-diesel from agae hasa so been designed andingtalled.
Modeling, s mulation of the processes, and further studiesarein progress. (Fig.1)

Following are someresultsfrom simul ation studies of CO? sequestration potential of agro forestry
system under irrigated and rain fed conditions, in progressat Nationa Centrefor Agro-forestry, Jhansi:

Changesin biomass, soil organic carbon, carbon sequestered and CO? equivalent carbon sequestered
wereestimated using CO? fix (CO?FIXV 3.1) model . Simulation period for each system adapted as per
rotation cycleof individual tree pecies.

Dalbergia sissoo based agrisilviculture system - smulation done for 45-year periods (1994-
2038) - results(Fig. 1)

Albizia procerabased agrisilviculture system - simulation done for 30-year periods (2000-2030)

—results(Fig. 2)
Hardwickia binnata based agrisilviculture system - simulation donefor 40-year period —results
(Fig.3)
Emblica officinalis based agrisilviculture system - simulation was done for 25-year period —
results(Fig. 4)

Under the project “ Carbon Sequestration by higher plantsand algae at elevated carbon dioxide’
beingimplemented jointly by INU and Delhi University thefollowing arethehighlights'achievementssofar:

Resultsdemonstrated that in addition to decreased gene and protein expression, down regul ation of
photo-synthesisin temperature-stressed plantsis caused by reduced post-trand ational import of plastidic
proteinsrequired for the replacement of impaired proteins coded by nuclear genome. Ascompared to
those grown in ambient CO?, mustard (Barrisca) plantsgrown insidethe FACE ringsin elevated CO?
(600 ppm) had higher bio-mass (55%).The plant height increased by 17% and the root length increased
by 21%. Numbersof leaves per plant increased by 44% and root and shoot diameter increased by 47%.
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Fig. 1. Dalbergia sissoo based agrisilviculture system
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Fig. 2. Albizia procera based agriculture system
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Fig. 3: Hardwickia binnata based agrisilviculture system.
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Fig. 41 Emblica officinalis based agrisilviculture system
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Under the project “ Sequestration of Carbon di-oxideinto geological environment- Lab studies’ by
NGRI, Hyderabad, thefollowing wereimportant results:

Lab. Experimentsto establishthechemical reactivity of the picritic basdtsfrom DV Pwere conducted
at approx. 100 deg C and CO? pressure of about 60 bars. Indigenously fabricated Titanium vessels,
having aninterna volume of approx. 25 g picritic basalt chipsof approx. 2-3 mm sizewerereacted with
CO? gasand 25 wt% of H2O for about 5 months duration

Thewhitish cluster of crystals(softer in nature) weregrown over thepicritic basalt chipswere carefully
separated and aanalyzed by Fourier Transform Infrared (FTIR) spectroscopy. FTIR studieswere carried
out onaThermo-Nicolet make NEXUSFTIR Spectrometer (with sealed and desi ccated optics) using a
thermo electrically cooled Deuterated Tri-glycene Sulphate (DTGS) detector, extended range KBr (XT-
KBr) beam splitter, and adua sourceworking inthewave number range 375-12500 cnt. The conventional
KBr pellet method wasfollowed to study the fundamental modesin the wave number range 400-4000
cmr, using NEXUS Ever-Glo Source.

Program Advisory & Monitoring Committee (PAMC) met on 4-5May 2009 in which progress of
16 ongoing projectswasreviewed, and following two new projectswere approved:

(@ Carbon Sequedtration Potential in Wetlandsof Vedaraniam, South East Cost of India—Bharthidasan
Universty, Tiruchirgpali, TN

(b) Carbon SequestrationthroughAforestation for Mitigating CO? emissionfrom Therma Power Station
—National Afforestation & Eco-Development Board, Jadavpur University, Kolkata

PROBE-Pilot Program

Under PROBE-Orissa3 Technical Resource Centers(TRCs) compl eted their projects successfully
which were sanctioned to them in 2006 thereby setting up of network of Met. laboratoriesin 60 schools.
The other on going TRCs(10) which were set up during 2007-2008 and 2008-2009 al so established a
further network of Met. labsin 100 schools. During theyear 2009-2010, 13 new TRCs(including 1
eachin TN & AP) were set up bringing yet another 150 schools under coverage of PROBE-Orissa
program. Teacherstraining workshopswere organized for 150 teachersof the concerned schoolsunder
different TRCs.

Under PROBE-Uttarakhand, six projectswere completed, thus establishing anetwork of Met. labs.
In 101 schoolsin 13 districts of Uttarakhand State. During the course of the program 90 teacherswere
trained through 3 Master TrainersWorkshop organized at 1T, Delhi.

Under PROBE-NCR 3 TRCs(including 1 TRC in WB) competed their projects successfully, thus
setting up anetwork of Met. labsin 30 schoolsof NCR, Delhi. 2 Teachers Training workshopswere
organized. Inoneof the project implemented by 11T, Delhi the surface parametersrecorded by schools
wereutilized to demongtratethat assmilation of such high resolution datain aregiona (meso-scale) model
can enhancethequality of forecastsinthetimerange of 12-24 hrs.

Program Advisory and M onitoring Committee (PAM C) on PROBE program met on 22-23 October
2009 to review the progress of 26 Technica Resource Centers (TRCs) established under PROBE-NCR,
TN, WB and Orissa
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Interaction with other Ministries

The Department of scienceand Technology hasplayed acatdyticroleininitiating the STAC mechaniam
in 24 socio-economic ministries. TheInter-Sectoral Science & Technology Advisory Committee (1S
STAC) wasset up under the Chairmanship of Secretary, DST to provideaforumfor theMember Secretaries
of STACs, other scientistsand technol ogiststo share the expertise and experience and provide additional
toolsin the decision making process vis-aVvis socio-economic development. Inthiscontext, IS-STAC
secretariat participated in various meetings of STACsand provided itsinputs pertaining to the various
R& D proposal s approved during these meetings held during 2009-2010 as given below:

Ministry of Mines

(i) 39"Meseting of Standing Scientific Advisory Group (SSAG) washeld on 5 October 2009 under
the chairmanship of Secretary, Mines. |S-STAC secretariat participated inthesemestings. Inthismeeting
two new projectswere approved for joint financia support of DST and Min. of Mines.

|S-STAC also participated in two Project Evaluation & Review Committee (PERC) meetingsheld.

Min. of Mines constituted a Task Forcefor Preparation of Road Map (2010-2015) for Jawaharlal
NehruAluminium Research, Development & Demongtration (JNARDCC), Nagpur (an autonomous body
under Ministry of Mines), with theaim to achieve self sustainability by INARDDC, Nagpur. Thistask
Force convened 3 meetingsinwhich and adocument on Road Map wasfindized and sgned for submission
to Secretary, Minesfor approval. 1S-STAC secretariat participated in the Governing Body Meeting of
JNARDDC, Nagpur held on 19 October 2009

Ministry of Coal

| S-STAC secretariat participated in 44" meeting of Standing Scientific Research Committee (SSRC)
held on 11 November 2009.

|S-STAC secretariat participated in thetwo meetings of Technical Sub Committee under SSRC held
on 29 January 2010.

Ministry of Steel

|S-STAC secretariat participated in the Empowered Committee (EC) meeting held on 20 September
2009

|S-STAC secretariat participated in the meetings Eval uation Group of EC held on 14 August 2009
and 3 October 2009

Member Secretary (1S-STAC) attended the meeting of Empowered Board onjoint technology project
“Steel Technology Center at 11T, Kharagpur” held in September 2009 and review committee meeting of
the project being implemented by Jadavpur University, Kolkataon 22 February 2010

Ministry of Environment and For ests

|S-STAC secretariat attended the NCDMA meetings held on 22 September 2009 and 11 March
2010
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Ministry of Communication and I nfor mation Technology

Department of Information Technol ogy re-constituted itsWorking Group on “ ElectronicsMaterias
& Components’ on 04.01.2010. Member Secretary (IS-STAC) & Head (STAC) have been nominated
asmembersonthisworking group. Member Secretary (1S-STAC) attended the meeting of theworking
group held on 10March 2010 at New Delhi.

Ministry of Defense/Defense Research & Development Organization (DRDO)

Member Secretary (IS-STAC) wasnominated to attend the 7" meeting of Board for Smart Materids
Research and Technology (B-SMART) held on 12 March 2010 at Bangal ore. This has been constituted
under Nationa Programmeon Micro and Smart Systemsbei ng coordinated by Aeronautical Devel opment
Agency (ADA), Bangdore.

TECHNOLOGY DEVELOPMENT BOARD

Government of Indiacongtituted Technology Development Board (TDB) on 1% September 1996, as
per the provisions of the Technology Development Board Act, 1995 and the operation of the fund was
assigned to the Department of Science & Tehcnology, Ministry of Science & Technology Government of
India

Themandate of the Technol ogy Development Board (TDB) isto providefinancia assistancetothe
industrial concernsand other agencies attempting devel opment & commercia application of indigenous
technol ogy or adapting imported technol ogy for wider domestic application. Thefinancia assistancefrom
TDB isavailableintheform of loan or equity and/or in very exceptional cases, it may begrant. Theloan
assistanceisprovided up to 50 percent of expenditureto beincurred out of the approved project cost and
carries5 percent smplerate of interest per annum. TDB may al so subscribe by way of equity capita ina
company, subject to maximum 25 percent of the gpproved project cost. Thefinancid assistanceisprovided
during the commencement, start up or growth stagesof anindustria concern. Thewebsiteof TDB website
iswww.tdb.gov.in.

Inadditionto thedirect support toindustriesfor commercialization of indigenoustechnologies, TDB
continued to network with technol ogy focused Venture Capital Fund (V CF) to support technologically
innovativeviableventureswith the objectiveto spread itsalf by providing support to early stage ventures
for SMEs having innovation and innovative products/services. TDB has decided to contributein two
venture capital fundsfor supporting technology oriented projectsin SME sector.

TDB asotook growth-oriented initiative and provided financia ass stanceto Technology Business
Incubators (TBIs) and Science & Technology Entrepreneurs Parks (STEPS) under Seed Support System
fro Start-upsin Incubatorsto incubate technol ogical ideas. The assistanceispositioned to create techno-
entrepreneursapart from acting asabridge between devel opment and commerciaization of thetechnol ogies.
The scheme has progressed well and isbeing continued. TDB has extended the scheme and supported 5
moreincubatosduring 2009-10 with grant assistance of Rs. 500 lakhs. Till now TDB has provided support
to STPISTBIswith aggregate assistance of Rs. 15 crore. This scheme has benefited entrepreneursfrom
STEPsand Incubatorsin variousfields.

During theyear, TDB signed 18 agreements (including 5with STEPS/TBIsfor Seed Support) with
commitment of Rs. 53.97 crore out of total project cost of Rs. 138.14 crores. TDB has disbursed Rs.
69.94 croreto the assisted companiesfor implementation of the projects. TDB’ ssupport coversmost of
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the sectorsof economy namely, Health, Biotech, Chemical, Engineering, Agriculture, Energy & Waste
Utilization, Telecommunication and Information Technology. The projectsare spread throughout India
covering funds, TDB hasencouraged innovation bes des stimul ating formation of new fundsthat investin
companies based on advanced technol ogy and in-housetechnologica capability. During the peirod asum
of Rs. 5.17 crores has been disbursed to venture capital companieswhich had raised acapital outlay of
morethan Rs. 200 croresfrom multiple sources.

TDB hasentered into aM OU with the Commonweal th Business Council (CBC), UK to collaborate
onareciproca basesto further their objective of supporting SME growth viatechnology transfer, industria
research, technol ogy devel opment and innovation for the purpose of generating economic benefitsfor both
Indiaand U.K. The CBC haslaunched aprogrammein associationwith Indian and UK industry inthefield
of Clean Energy Technology Development. Other MoUs have been signed with Agence Nationale De
Va orisation delaRecherche (ANVAR), Franceand with Center for the Devel opment Industria Technology
(CDTI), Ministry of Industry, Tourism and Trade, Spaininthe past.

Two bilateral projectswere also approved under India Spain Innovating Program (1SIP) between
CDTI, Spain and TDB to promote, assist and fund the devel opment of joint technology cooperation/
tansfer projectsand for supporting SM E growth viatechnol ogy transfer and innovation for the purpose of
generating economic benefitsto both the countries.
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CHAPTER

INTERNATIONAL S & T COOPERATION

DST continued with the execution of itsmandated responsibility of (i) Negotiating, concluding and
implementing S& T Agreements between Indiaand other countriesat bilateral and regional levels; (ii)
Providing interventionson S& T aspectsof multilateral bodies. Thisrespons bility wascarried out by DST
in close consultation onthelndian sidewith Ministry of External Affairs; Indian MissonsAbroad; Science
Counselorspostedin Indian Missionslocated in USA, Germany, Japan, Russia; S& T related Ministries
and Sectoral Ministries of Government of India; Indian Scientific Agencies and Indian Science and
EnginearingAcademies. DST continued itsengagement with Industrid & Engineering Associaions Platforms
inguiding initiativesto leverageinternationa partnershipsfor joint research and technology development in
domainsof nationa priority.

GuidingPrinciplesfor International S& T Cooper ation

India sS& T relationswith other countriesand international bodieswere guided by the principles
induding:

»  Leveraginginternational expertiseintheform of joint project(s) based visits for (i) strengthening
nationally important on-going research programs, (ii) accel erating ingtitutional and human capacity
building vitd to Indiabecoming agloba player in knowledge based economy and (iii) reflectingon
globd practicesrdevant to technol ogy andinnovation based demandsand infrastructura requirements,

»  Co-investment of resourcesincluding fundsfor joint research projectsand strategic joint initiatives
involving research entitiesfromindustries,

»  Absorbing experienceof exigting globa researchfacilitiesinfine-tuning and/or coupling with upcoming
or exigting Indianresearchfecilities

»  Indid sproactive engagement in creation or addition to international advanced researchfacilities, as
an expression of Indian maturity/ competencies,

»  Indiasleadershipin empowering devel oping countriesin S& T;
Spectrum of Cooper ativeActionsundertaken

During theyear, DST along with its counterpart agenciesin other countries, regional bodiesand
international organizations, co-sponsored/ undertook a spectrum of cooperative actions such 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
partnershipsof Indiawith sdect countries; (iv) Joint research projects; (v) Joint R& D centres; (vi) Networking
of centresof excellence; (vii) Utilization of large scaleresearch facilitiesabroad; (viii) Advanced training
flowships; (ix) Participationininternationa mega-scienceprojects, (x) Attracting foreign scientistsespecialy
Scientists& Technologistsof Indian Origin (STIO) abroad for joint projectswith home country scientists;
(xi) Contributions tointernational non-governmental scientific bodiesthat allow Indiato empower other
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developing countries; (xii) Technology summit, industrid fairs, S& T exhibition; (xiii) Ministerial Science
Conference; (xiv) Fielding talented Indian research scholarsto Internationa Meetingswith Nobel Laurestes,
|CTP Scientific Events; and (xv) CV Raman fellowshipsfor African researchers.

Salient New Activities

¢

New Inter-Governmental S& T Cooperation Agreements MoU/ Working Programmes were
concluded by Indiawith Finland, Austria, UK, South Africa, Georgiaand Saudi Arabia.

Joint S& T Committee meetingswereheld with Norway, South Africa, Audtria, Finland, Japan, Tawan,
SouthKorea, UK, Audtrdia, Israel, ASEAN, Germany and EU.

Agreement for establishment of the Indo-US S& T Endowment Fund has beenratified.

Indo-German S& T Centre Indo-German Science and Technology Centre (IGSTC) has been
conceived whichwill providelinksto research, academiaand Industry and support flagship projects
between Indiaand Germany intheareasof common interest. Both governmentshave committed to
contributeeach « 2 Million per year initial from each sidefor 5 years. EFC has been approved and
Cabinet’ sapprova isunder way.

CV Raman Fellowshipsfor African researcherswerelaunched (1216 person - monthsevery year).

India ASEAN S& T Development Fund has been created asafollow up of the announcement at
India- ASEAN Summit held in December 2005. DST and M EA would be contributing each year
Rs.2.00 Croreto promoteinnovation and technology aliancesinvolvingindustrieson both sides. The
detailsof the activitiesto be supported have been worked out and the fund is expected to take of f
fromApril 2010.

Bilateral Research Projects

¢

¢

Argentina: 15 joint R& D projectsare supported.

Audtralia: Under the” Targeted Allocation Category” of the Indiaand AustraliaStrategic Research
Fund Program, two Indo-Australian Projects have been approved. Under the® Competitive Category”,
seven Indo-Australian research projects have been supported intheareasof agricultural research,
astronomy and astrophysics, microel ectronic devices& materid's, nanotechnol ogy, renewableenergy
& marinesciences.

Brazil: 12 joint projects, 7 exploratory visits, onejoint workshop inthe areaof Molecular Physics
were approved.

Croatia: Presently 12 joint R& D projectsare being implemented.

European Union (EV): 4 India-EU Research Projects have been selected by India-EU Scientific
Evaluators Panel for co-funding by DST and DG Research European Commission, inresponseto
the 2009 India-EU Call for Proposal under theIndia-EU S& T Agreement framework. 6" India-EU
S& T Steering Committee met in India under the Co-chairmanships of Secretary DST and DG
(Research) EC.

Germany: 35 Joint research projects supported. Four Indian Partner Institutes of MP Institutes
(Germany) and 6 India-M PG Fellowshipswere awarded to Indian scientistswith compl ete project
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funding. An Indo-German Centre on Computer Sciencewasestablished withjoint funding fromDST
and MPG.

Italy: 27 Indo-Itdian Research Projectshave been gpproved for co-funding (including Indian scientists
accessto Italian synchrotron facility— Elettra& Phasell of India- Trento Program for Advanced
Scientific Research-ITPAR).

Japan: Under DST-JST Cooperation, 14 ongoing projects have been funded and 4 new projects
wereidentified under the strategic cooperation programon |CT. Under DST JSPS Cooperation, 40
projects are running successfully. 20 new projectswere approved during the current FY. 3 Joint
Workshops and one Asian Academic Seminar was organized. The KEK, Tsukubahanded over a
BeamlineinitsPhoton Factory to Indiafor fabrication of the Experiment hutch.

Mexico: 17 new joint R& D projectswere supported.
Netherlands: Two joint workshop was organized in Indiaon biomedica devicesand health research.

Peru: TheProgram of Cooperationin S& T 2008-2010 between DST and CONCY TEC of Peru
wassigned.

Portugal: 19 projectsareon-going.

Russia: 16" Sessionof thelndo-Russian Joint Coundil for implementation and coordination of thel ntegrated
Long Term Programme (ILTP) of Cooperation in Scienceand Technology led by Prof. CN RRaoand
Prof. Kadyshevskii, washeldin Russia. 100 joint projectsare under implementation Joint activitiesin
theformsof bilateral workshops, visit of thematic and composite delegations, exploratory visitsand
project based exchange visits (about 200) are being supported.

DST-RFBR Arrangement: About 40 joint R& D projectsare being supported in collaboration with
Russian Foundation for Basic Research.

Republic of Korea(South Korea): Thefirst Joint Call for projectswasissued by Indiaand Republic
of Koreaasaresult of which 33 joint projects were received. Financial support to the approved
projectswasinitiated during theyear.

South Africa: 14 new joint R& D projects and 12 ongoing projects were supported and two joint
workshopswere organized.

Spain: 25 new projectswere approved.

Switzerland: Indo-Swiss Joint Research Programme launched to support joint research projects(in
basi c and applied sciencesin Public Private Partnership mode) and Institutional Partnerships. Indian
sdeisto match the Swissfunding of 2 Million SwissFrancs per year (approx. Rs. 8 croresper year).
About 20 joint research projects have been supported, 20 research fellowships of Indian Ph.D.
studentswere provided, 15 visitswere supported for joint utilization of advanced facilitiesand
Ingtitutional partnership projectswere supported.

Taiwan: 12 Joint research projectswere supported and two workshops organi zed.

Thailand: 3joint projectswhich completed the required documentation were sanctioned during the
year under theIndia-Thailand S& T Cooperation programme.
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¢ Tunisa 12 new joint R& D projectswere approved for implementation.

¢ UK:Under DST-UKIERI programme, 25 ongoing projectsweresupported.. Under IndiaaUK Science
Networking Program, 4 projectswere approvexd.

¢ USA: Under DST-NSF program of cooperation about 80 ongoing projectswere supported.
¢ Vietnam: 11 new Indo-Vietnamese areongoing.

¢ STIO'sProjects: Collaborative projectswith Scientists & Technologistsof Indian Origin Abroad
Program (CP-STI0), started in 2006, provided for supporting 27 on-going proj ect-based visit of
STIOsinto India projects. Up to 20 collaborative projects with ST1Os are being funded during
2009-10.

¢ India-Brazil-South Africa Cooperation: Threejoint training schoolswere organized, oneeachin
India, brazil and South Africain theareaof nano-science and technol ogy. M ore than 80 studentsand
40 senior faculty participated.

Industrial R& D Programs
¢ Indo- Canadalndustrial R& D Program: 8joint projects approved.

¢ Indo-lsradl Industrial R& D Program: Besidesthree on-going projects, 3 new projectsinvolving
industry from two sides have been shortlisted for support.

¢ Indo-Swiss(DST-CTI): Joint call for proposal launched inviting industrial R& D project proposals.
Joint R& D Centres of Excellence

Support continued for 10 Joint Indo-Russian Centresof Excellenceintheir respectivethematic area.
These Centres are pursuing high-end science, working out new technol ogies and interacting with user
community for possibletechnology transfer. Thesejoint Centresare:

e International Advanced Research Centrefor Powder Metallurgy & New Materials, Hyderabad
e Bharat Immunologicas& Biologica Corporation Ltd, Bulandshahr

*  Russian- Indian Centrefor Advanced Computing Research, Moscow

*  Indo-Russan Centrefor Biotechnology, Allahabad

*  Indo-Russian Centrefor GasHydrates, Chennai

*  Russian-Indian Centrefor Ayurvedic Research, Moscow

e  Indo-Russian Centrefor Earthquake Research, New Delhi

*  Indo-Russian Centrefor Biomedica Technology, Thiruvananthgpuram

e Joint Centreon Laser & Acceleratorsat RRCAT, Indore

e Joint Centreon Non-ferrousMetallurgy at NML Jamshedpur
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Fellowshipsunder Bilateral Frameworks
Outgoing Fellowshipsfor Indian Scientists:

¢ DST-ICTP. Sx Felowshipsto Indian scientistsfor participationin 4 Scientific Events under India-
|CTP Felowship Programme.

¢ LindauNobe LaureatesM eseting: 43 students/ young researcherswere deputed for participationin
theMeeting of Nobel Laureatesand Studentsat Lindau Germany.

Incoming Fellowshipsfor Foreign ScientiststoIndia

¢  ResearchTraining Fellowshipfor Devel oping Country Scientists (RTF-DCSProgram) : Thisprogram
(started in 2007) aims at enhancing India s attractiveness as adestination for getting devel oping
country’s post graduate S& T professional initiated into research or strengthening their research
competenciesby attachment with an Indian academic/ research laboratoriesashost for period ranging
from 3to 12 months.

¢ ILTPFdlowship: ILTPFelowshipswereawarded to Russan scientisistowork in Indian laboratories.
Based on the recommendations of 15" session of the ILTP Joint Council, termsof thisfelowshipare
being revised to Ramanujan Fellowship. It will provide better environment tothe Russan scientiststo
Work in Indian laboratoriesin sophisticated manner.

¢ CV Raman Fellowshipsfor African Researcherswerelaunched in February 2010.
I nter national Advanced Resear ch Facilities- | ndia’sEngagements

¢  Fadility for Anti Proton Research (FAIR): Indiaintended to become member share holding country
at the Facility for Antiproton and lon Research (FAIR), at Germany. Indiaannounced itsintention to
contributeat least 3% of thetota project cost of the FAIR. The FAIR Convention and other documents
arebeing finalized and necessary approvas/ clearance of GOl hasbeen processed.

¢ Indian beamlineat KEK Japan: Under the Cooperation a dedicated beamline at Photon Factory
KEK, Japaninbeing built by Indiawith aestimated cost of Rs.20 croresover aperiod of 5years.
The beam has been handed over to Indiaand the experiment hutch i sbeing fabricated.

ANNUAL REPORT 2009-2010 930



CHAPTER

SOCIETAL PROGRAMME

S& T FOR SOCIO-ECONOMIC DEVELOPMENT
Sciencefor Equity, Empower ment and Development

The Department has been playing apivotal rolein promotion of science and technology for socio-
economic development. Inthisdirection, focusof thedepartment isto create S& T based potential models
to facilitate employment opportunitiesat grassrootslevel and enhancement of incomeand quality of life.
Equa emphasisisbeng given on providing technol ogica solutionsto location-specific problemsthrough
technology modulation, field testing and transfer. Sciencefor Equity, Empowerment and Devel opment
(SEED) Division of the Department supportssuchinitiativesthrough S& T based voluntary organi zation/
institutions/ Colleges/ Universitiesthroughout the country to take up action oriented projectsto address
| ocation specific problems. Mgor achievements made during theyear under variousprogrammes’ schemes
of theSEED divisonarelisted below:

Scienceand Society Programme (SSP)

Thisprogranmeamsat facilitating development of promising S& T based field groupsand innovetive
technologiesfor addressing societd needs. It catalyzesresearch, devel opment and adaptation of technology
by supporting time-bound devel opmenta projectsand areaspecific network programmesto find solutions
for problemsintherura aswell asurban areas. Schemesoperationa under thisprogrammeare:

Long Term Core Support to Scienceand Technology based Field Groups

Through the Core Support scheme, S& T based voluntary organizationsare supported onlong-term
basisto remain activein devel opment, dissemination and implementati on of appropriatetechnologiesin
rura areas. Thisyear, core support was provided to 17 voluntary organizationsin different parts of the
country essentialy to nurture and sustain scientific manpower towork onthecoreactivitiesintheir repective
geographical coveragearea. These groupsareworking at thegrassrootslevel to train and empower local
community with technological solutionsintheareaof water management, sustainableagriculture practices,
agro-horti—processing for value addition, rural housing & sanitation, renewableenergy and rurd industries.
Onesuch group, Technology Informatics Design Endeavour (TIDE) based in Banga ore, hasrecently won
International Ashden Award for excellencein thefield of sustainable energy recognizing their work for
disseminating efficient woodstoves and kilnswhich save atleast 30 per cent of fuel and aretailor-madefor
specificsmal industries. Suchinterventionsare highly fuel-efficient, improveworking conditionsand bring
environmenta benefits.

Technology I nterventionsfor Addressing Societal Needs (T1ASN)

Thisschemeamsat devel oping and facilitating research and application of S& T based solutionsto
identified problemsand societa needs. Some specific programmes/ projects covered under thisscheme
areasfollows:.
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Technology Interventionsfor Elderly (TIE) programme aimsto promoteresearch, development and
adaptation of technology for improving qudity of lifeof the of Elderly populationinthecountry.

¢ Under TIE programme, projects have been supported for
development of technologieswhich areespecialy relevant to elderly
people, including Assistive & Enabling Technologies(AETS) and
related support systems. A web portal has been created covering
information onissuesrelated to S& T interventionsin elderly care,
such as assi stive technology, home designs, health, nutrition and
recreation. With involvement of subject specialists, guidelineson
residential standards for elderly are being developed. Twenty
scholarshipsat Master’slevel have been established at select |1 Tsand other designingtitutionsinthe
country to encourage students devel op specia designsfor productsuseful for elderly. Agroupat 1T
De hi isworking on development of wireless sensor network with the gait sensor(s) and integrated
back-end monitoring system for detection of short-term and long-term gait anomaliesintheelderly.
The programme envisages culmination of the effortswith commercialization of thesetechnologies
withinvolvement of industry.

¢ A guidebook on nutritiousrecipesfor hedlthy eating in old ageintwo languages has been compiled by
Ingtitute of Home Economics, Delhi

¢ Assessment of technology status of Old AgeHomesin Metro and Tier-11 citiesisbeing doneina
project.

¢ A projectfor pilot testing of aMobile Elderly Unit (MEU) was supported to Hel pAge Indiato meet
elderly health needsby promotion of health care and welInessactivitiesby screening and providing
medical facilitiesat their door step. The concept isan upward evolution of Mobile Medical Units
(MMU). MMU will provide preventive, promotive and curative hedlth care through acombination of
different systemsof treatment, including timely detection of chronic diseasesand motivating peopleto
practiceahedthy lifestyle.

¢ InordertoassesstheAssistive& Enabling Technologies (AET) needsof elderly peopleinindia, a
survey was conducted among a purposive sample of about 100 peoplein the age group of 60-85
years. Theoverall objectivesof the survey wereto sengitize and create awarenessamong the potential
usersof AET and concerned professiondls, initiate the process of scientific assessment of the needs
and to suggest strategiesfor advancement of AET. The survey was conducted with the help of a
semi-gructured Assstive& Enabling Devices(AED) Questionnaire. Theresultsof thissurvey provided
someuseful ingghtstotheissueof AET inIndia, including evidence of someof the perceived problems
associated with the acceptance of AET.

I nterface Programmefor M BA (Rural M anagement) Sudents

Inanother innovative project, 15 studentswere given opportunity to interact with thecommunitiesin
rura areaswhere SEED-supported projectsare operational . As part of their Management Traineeship
Segment (MTS), these studentsprovidetheir professional inputsin various activitiesof the project and
hel p the project implementing voluntary organizationsinimproving their skills, especialy related to project
management, financial management, marketing, etc. Thestudents, inturn, benefit from the exposurethey
gainthrough activeinvolvement in addressing thered lifeproblemsinrura aress.
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Co-ordinated ProgrammeNon-EdibleOils(AlCRP-NEO)

A generictechnology packagefor utilization of non-edible oil seeds has been adapted/ optimized,
and isbeingimplemented at ten |ocationsunder diversefield conditionsinvolving NGOswith afocuson
development of businessplanfor at least oneraw material of thetarget area.

S& T Interventionslnvolving Jawahar Navodaya Vidyalayas

In anew concept, students of Jawahar Navodaya Vidyalayas (INV's) are exposed to thered life
problemsprevailinginthevillageadjoining their school using S& T based sol utions. Solutionisworked out
by studentsand teachersin participationwith thelocd villagers, using local resources, traditiona knowledge
(TK) and appropriate technology interventions. The experiment is expected to imbibe the concept of
“locd solution with local resourcesthrough ajudiciouscombination of TK and S& T”, which will havea
lastingimpact intheyoung minds. The Programme hasevolved well and presently being extended to other
partsof the country.

Schemefor Young Scientists(SY S)

The SY Sschemeisaimed at providing support to young scientiststo pursuetheir bright ideasin
undertaking socidly relevant action research projects. Young scientistscan either attempt fieldimplementation
of anideawhichisalready known or devel op techniquesfor solving problemswhich do not have any
solutionsat present. Under thisscheme, main thrust isto encourage academicingtitutions, nationd labsand
other S& T institutions (including voluntary organizations) to devel op societal projectsinvolving young
scientists. During theyear, ten new projectswere supported. Salient achievementsunder some projects
supported are:-

*  Under aproject on utilization of Grewia fiber for making handmade paper and crafts items for
incomeand employment generation, 150 women from 25 villagesweretrained. Two groupsof ten
young boysand girlseachin using technology for handmade paper in making letter pads, filecovers,
greeting cards, bangle boxes, pen stands, paper bagsetc.

Training of village youth in making of hand made paper

e Under aproject “Fish Waste Management and its Soci o-Environmental Impact Assessmentin Cochin
Corporationand Aroor Industrial Area” , identification and sel ection of different user groupsfrom
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Sdf Help Groups (SHG's) and Cooperative soci etieswas done and trai ning wasimparted to about
50 personson different economically viablescientific methods of fishwaste utilization and management.

e Under aproject “ A Study on Production and Application of Vermi-wash asasource of Incomefor
Womenin Sagar idand, Sunderbans” by Vivekanandal ndituteof Biotechnology, Nimpith, interventions
have enabled 16 women entrepreneurs in establishment of Vermi production unitsand enhancement
of knowledge base about improved technol ogies.

Scienceand Technology Application for Weaker Section (STAWS)

The scheme “ Science and Technology Application for Weaker Sections “ promotes research,
devel opment and adaptation of science and technology for improving the qudity of life of weaker sections.
It a so promotes|arge-scale demonstration of newer technologies. Twelve new projectswere approved
during theyear. Detallsof some of ongoing/compl eted projectsaregiven here:

* Intheareaof medicind plant, aproject “ Cultivation, Post Harvest Processing and Va ue Addition of
Medicina Plantsfor Income Generation and Health Protection by Rural Women of the Weaker
Sections’ isbeingimplemented by National Botanical Research Ingtitute (NBRI), Lucknow near
NBRI farm site. Medicina plants such as Acorus calamus (Vacha), Andrographis paniculata
(Kalmegh), Asparagusracemosus (Shatawar) and Mucuna prurita (Kewanch) have been taken
upfor large-sca e cultivation and Ayurvedic by-productsformul ationslike. Giloe, Satvaand Vasavieha
Widepublicity wasgiven beforeand during the project implementation for popul arizing thetechnol ogy.
Attempts were made to introduce Vacha and Shatawari for inter-cropping. Farmers are being
encouraged to cultivate these medicinal plants along with other food/ cash crops. Four training
programmeswereorganized for 397 farmerson the cultivation and use of medicind plantsin primary
hedlth care.

* Inaproject on Economic Empowerment of Rural Fish Farmers through Skill Development in
Freshwater Prawn Farming being implemented by Tamil Nadu Veterinary and Animal Sciences
University, Fisheries College and Research Ingtitute, Tuticorin, Tamil Nadu, total 40 freshwater fish
farmershave been trained. A network has been established among them through web based groups
and e-messages.

* Initiation of Integrated programmefor income generating activitiesat Uttarkashi District by Society
for Environment and Employment Devel opment (SEED), NIM Road, Joshiyara, Uttarkashi. Project
hasfocusto organize unemployed young boysand girlsof rura areasfor transfer of technologieson
floriculture, floricraft and vermiculturefor salf employment generation.

Tribal Sub Plan (TSP)

The Scheme* Tribal Sub Plan” of the DST aimsat improving living conditions of Scheduled tribes
through need based S& Tinterventions. During the year, 32 new projects were sanctioned related to
technology customization and delivery for empowerment of tribalsin different partsof the country. Some
of theprojectsareasfollows:

*  Improved practicesfor higher incomethrough management of oilseed cropsintribal areasof Orissa.

*  Fishsead production and ranching in Chaakudy River for improving thetriba livelihood of VVazhacha
Forest Division, Western Ghats.
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*  Anincubation support centre of technology skill up-gradation and design devel opment on woolen
garment at Ziro, lower Subangiri district, Arunachal Pradesh.

*  Local areacoordination project on system of Ricelntensificationin Jharkhandtribal villages.

*  Todeveloplow cost floodirrigation system aimed at sustai nable devel opment of livelihood of tribal
farmersinYavatmal district of Maharashtra

* Introduction of improved technology for production of bone meal sand itsapplication for betterment
of socio-economic statusof Mizo cultivators.

*  Mushroom spawn production, cultivation and post production management for better nutrition and
economic empowerment of tribal womenin Boudh.

*  Promoting community based enterpriseof tribal communitiesthrough technology transfer for Sal leaf
platemakingin select village of Mayurbhanj district, Orissa.

*  Network programmefor the devel opment of Angora\Wool Sector to enhanceincomeand employment
opportunitiesintribal areasof fivedistrict of Uttarakhand.

Highlightsof Ongoing Projects& Network Programmes
Ongoing Projects

A project on S& T interventionsfor sustainable livelihood devel opment of KutiaKondhstribaswas
undertaken in Kandamal district of Orrisa. Asamodel, 65 acres of land was devel oped by terracing,
leveling, stone bunding, multi-purpose vegetative bunding, fencing, strategic crop growing and horticultura
plantation. Thedeve oped land providesadditiond incomethrough vegetable cultivation. Severd technologies
havebeen demonstrated for perennia hill stream based gravity irrigation and low cost dripirrigationthrough
Bucket and Drumkitsresulting in optimum utilization of the household level waste/ surpluswater and other
small water sources. These interventions have resulted in recovery of sloppy lands, affected due to
degradation and repeated crop failureto productivelandsincreasing theincomesof margind tribal farmers.

Agriculture purpose at Kandamal district, Orrisa
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Establishing small scale coconut extraction unitsin Nicobar 1dands. Thisproject hasaimed at
optimizing the processfor production of Virgin Coconut Oil (V CO) to fetch premium pricesfromthe
pharmaand perfumeindustry for itsuse asaraw material and as abase for soaps and cosmetics. For
improved production, prototypetesting for modified pressmachine hasbeen fiel d tested and optimized for
ease of operation. The processing rateisreported over 60 coconuts per hour and the extraction is 38-
40% coconut milk from grated coconut. Self Help Group has been organized for production of VCOin
the Project areacongisting of Car Nicobar and itsnearby |dlandswith proper marketing mechanism.

Inanother project, 100 honey collectorsin Sheopur district, MadhyaPradesh weretrainedin scientific
honey harvesting techniques along with processing, packaging and storage. A unit for honey processing,
packaging and storage has al so been established. Honey harvesting kitscomprising sting dress, ladder,
torch, honey extractor, knives, bucket and containershave been provided for safeand aseptic collection of
honey. Theseinterventions have enabled production of quality honey.

Promoting Community based Enter priseof Tribal Communitiesthrough Technology Transfer
for Sal L eaf Platemakingin Selected Villagesof Mayurbhanj district, Orissa: Theproject intends
to organizetribal women to take up enterprise activity for technology transfer on Biomassfuelled sal | eaf
plate machineto makediversified productsthrough Self Help Group (SHGS). Fuel efficient stovesare
successfully experimented under field conditionsby linking it with BiomassMachinedeveloped by 11 T,
Kharagpur. Total 20 SHGsare now engaged in Sdl |eaf plate making and other diversified products.

Inaproject onamelioration of theeconomic statusof triba women through reclamation and stabilization
of wastelands in Udaipur, Rgjasthan by cultivation and semi processing of Aloe barbadensis and
Chlorophytum borivilianum, 90 women were trained. Value added products from Aloe Vera such as
juice, dried doeflanks& powder were standardized. Theannual incomefrom traditional agriculturethat
tribal women fetched increased by over 40 per cent dueto thisdiversification and value addition. The
organization has developed amachinefor efficient cleaning of theroots of Chlorophytumborivilianum.

Technology Transfer of Scientific Cultivation Techniquesand Practicesof Floricultureto
Marginal Tribal Farmersfor Livelihood |mprovements: 100triba people mostly labourersin coffee
edatesweregiventraining ongrowing commercid flower cropsasdternativelivelihood intheir homestead
gardensat Yercaurd, Salem district, Tamilnadu. Besides giving training on growing commercial flower
crops such as Chrysanthemum, Marigold and Roses, amodel green house has been put up, where high
vauecut flowersand cropssuch asrose, gladiolus, carnation, orchids, anthurium, lilium and gerberahave
been grown. Apart fromthis, thetriba aretaught other value added programmeslikeflower arrangement,
dry flowerstechniqueswhichwill helpthemto generate extraincome.

Strengthening Livelihood of Scheduled Tribesin Sangla Valley, HP through Technology
I nter ventions. Under this project, clonal propagation of Picrorhiza kurrooa, and broadcast sowing
technology of Swertia sp. (Chirata) and Aconitum heterophyllumwasdemonstrated to thetribal farmers
under polyhouse and field conditionsin SanglaValley, District Kinnaur, Himachal Pradesh. Initial long
gestation period in cropping of these high val ue-high demand-lessvolume cropsrequire supplementation
of farmersactivitieswith short duration avenuesfor augmentation of theirincome. Tomeet withthisimmediate
requirement, tribal peoplewere motivated to take up household tourism under Home Stay Schemeand
link their culture, craft, traditional agriculture practicesand produce asvalue added servicesto set up
household enterprise. 28 householdshave been registered with the Department of Tourism Govt. of H.P.
To strengthen the community role and active participation, effortsarein progressto provide day to day
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crop maintenancetraining, value addition of traditional agriculture cropsand marketing through their
organi zation asfederation to sustain the post project activitiesas Bio-tourism Mode.

Demonstration for Polyhouse Fabrication & Preparation of Traditional Dishes at Sangla Valley, Kinnaur, HP

Network Programmes

Capacity Enhancement for Sustainable Agricultural Devel opment and encouraging Entrepreneurship
Development based on simple rural technologies within thetribal areas of North East Indiaat seven
locations. These technologies include Production Enhancement Technol ogies; Soil Erosion Control
Technol ogies, Water Management Technol ogies, Post Harvest Technol ogies; Nursery Techniques. This
network programme with technical and co-ordination support of G.B. Pant Institute of Himalayan
Environment and Devel opment, Itanagar Unit in partnershipwith seven NGOshasbenefited and empowered
total 1540 |ead tribal farmersin 49 villagescovering six states. Total 69 SHGs have beenformed involving
11 tribal communitieswho have adopted thesetechnologiesintheir operational aress.

People& Protected Areas: Under thisinnovative network programme being implemented at 11
locationsto addresstheissuesof conservation aswell asaternativelivelihoodstotribal peoplearound
protected areas, WWF-Indiaisimplementing aproject, “ Integrating Conservation and Livelihoodsaround
PurnaSanctuary in Dangs, Gujarat” in Dangsdistrict of Gujarat involving Konkani, Warli, Bhil and Kunbi
tribes. Project isaimed to promote sustainable farming practices to ensure that the impact of raab on
forestsisminimized and that the output from theland a so increases. Local communitiesof select villages
have been trained through demondtration plotson Systemic Ricelntengfication (SRI) cultivation, improved
techniquesof growing traditiona riceand nagli (finger millet) crops, raised-bed technology for seedlings
nursery, and vermi-compost making. In addition, the community hasbeen encouraged to plant treeswhich
aremoreuseful for fodder, fuel, medicina valueaswell asfor usein composting. Theproject dsoamsto
explore optionsfor value addition of traditional cropslike nagli and kharsani into baked productslike
biscuitsand nankhatal.

Similarly, RRDRO avoluntary organizationisimplementing another project, “ Promation of Handicrafts
made by Tharu Community usng Loca FibersMaterid” in Sirsablock, Srawasti district of Uttar Pradesh
located on the periphery of the SuhelwaWest Range of Suhelwa Sanctuary. The SuhelwaSanctuary isat
the centre of asignificant conservation zoneknown asthe Teral Arc Landscape. The Tharushavearich
handicraft tradition and use natural grassesand materia to fashion householditems. TheProjectisutilizing
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thesetraditiona skillsfor incomegeneration by using natura andlocally availablefibresto design products
for an urban market and for thisthey are being supported with technical and designinputs. Thefamiliarity
of the Tharuswith weaving fishing nets proved to be useful intraining theminweaving durriesusinglooms
whichinvolved working with the weft and the warp. The Tharus havelearnt to replicate designsfrom
graph paper and have mastered the more complicated geometrical patterns. RRDRO isnow working with
designers, magter craftsmen and theartisansinimproving thequality of the carpetsintermsof itsfinishing,
to come up with better designsand coloursusing natura dyes, and a so to improvise new products based
onwool.

Livelihood Diversification: Tharus engaged in weaving dhurries

Scheduled Caste Sub-Plan for thedevelopment of Scheduled Caste Population (SCSP)

Under thisscheme, special emphasisisplaced onthe S& T based empowerment of the Scheduled
Cagtepopulation through capacity building, improvement in existing technol ogy and promotion of innovative
technology. During the year, twenty three projectswere sanctioned in thetechnology areassuch asrural
engineering and micro enterprise (livelihood), sustainable utilization & vaue addition of natural resources,
promotion of sustainablehorticulturd technology, skill improvement and efficiency intraditiond occupations,
animal husbandry particularly relating to smaler animals, aternative vocation for income generation, etc.
Some of the projects which have made visible impact on the well being of the poor Scheduled Caste
population areasunder:

* Anexerciseisunderway for S& T Planning for identifying devel opment needs of SC populationin
sdected Statesand devel oping strategic action planfor anintegrated Missonon S& T driven sudtainable
development with an objectiveto work out acomprehensive package of S& T inputsfor the state
level mission on sustainable development of SC popul ation in the States of North- Uttar Pradsh,
Bihar; East- Orissa, Jnarkhand; West — Rgjasthan, Maharastraand South- AndhraPradesh & Tamil
Nadu.

*  Largescdedemondtration of scientific water management technologieson margind farmers fieldsin
Mad gprabhacommand areahas been initiated under aproject sanctioned to Dept. of Soil Science &
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Agriculturd. Chemistry, University of Agricultural Sciences, Dharwad. Dataon soils, cropping pattern,
current irrigation practices, ground water resources, and Soci 0-economi ¢ aspects have been collected
and analyzed. SC/ST farmers have been chosen for mass scal e demonstration of water management
technol ogies. Demongtrationsonimproved scientificirrigation methodsonfarmers’ fieldshave been
taken up during rabi/summer and Kharif seasonsand participatory recording of observationswith
respect to growth and yield parameters have been conducted on farmers fields.

AMulti Tier Agri (MTA) Schemesfor Livelihood Enhancement of Subsistence Farmersin Hosur
district of Tamil Nadu hasbeeninitiated for developing M TA modulesto include multi cut grass,
fodder trees, timber trees, fruit treesand legumefodder; upgrading feed toincrease milk production
for farmershaving milch cattle. Theinitiativesinvol ve feed management, facilitation of technology
transfer through demonstrations & training programmes. Themainideaistoincrease milk production
in HF cross and the indigenous breeds of the area. Various species of treeslike teak, mahogany,
fodder treeslike Sesbania, Glyricidia, Cassia, fodder grasseslike CO1, Stylo, Maize, Bgjraalong
with fruit trees and vegetables were cultivated in Multi tier modules adopting Spatio-temporal
arrangements. About 60 beneficiarieshave been trained in thisprogrammein the past two years.
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*  Under alivelihood enhancement programmein six districtsof Tamil Nadu, training on modern
scientific method of apiculture has been provided to the schedul ed caste population by promoting
rearing practiceof highyielding honey bee and making va ue added products. Focusof thetraining
has been on varieties of honey, migratory bee keeping and artificial queen rearing to produce new
colony by involving 360 traineesand establishing 3training centres. Thisisan dternative employment
opportunity identified to wean away SCwomenin theseareasfrom undertaking hazardous beedi
raling.

Network Programme on Resource Management and Development for the Empower ment of
Scheduled Castes

Recogni zing that the schedul ed caste community isone of the vul nerable sectionsof our society and
thesocially disadvantaged amongst them haveto be brought into the main stream through anintegrated
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approach leading to not only economic empowerment but also socia equity The department hasinitiated
thisnetwork programmeaming to devel op SC Community through mobilizing them, utilizing thelocal
resources, and transferring appropriate technol ogies. The programmewasinitiated after consultation with
voluntary organizations and S& T institutions from the thirteen states of country. This has led to the
development in 40-45 villagesin the northern and southern stateswhere SC communitiesare predominantly
resding.

Projectsunder thisprogrammearelocated in Jammu & Kashmir, Himachal Pradesh, Uttarkhand,
Kerala, AndhraPradesh, and Tamil Nadu, wherethe sel ected SC communitiesare engaged in unskilled
seasond |abour. Thetarget areaincludescosta villages, hilly areas, and plain/drought areas. A member of
the community isinvolved asaproject staff ensuring the ownership of the programme. The programme
component mainly includes addressing of social issues, adoption of technologiesinthefield of water,
sanitation, livelihood devel opment, and micro enterprisesdeve opment utilizing local resources. Theprogress
of the programme and performance of the organizationsare monitoring every six monthly. The unique
featuresof thisprogrammeare:

*  Mohilization of thecommunity and facilitating local training centersand production/service unitsfor
market based skill development;

»  Traning of womenintechnology areassuch as nutrition garden, poultry, goatry, rabbit rearing, azolla,
composting, mushroom, sogp making;

e Introductionof technologiesfor rainwater harvesting, ground water recharging, openwell recharging,
soak pit technology, solar water purification; &

e Sanitationtechnologiesincluding two pit and compost toilets, and kitchen waste based bio gas.

Thereby initiating local resource based livelihood activities /micro enterprises by forming
beneficiary(functiond) groupsViz. cattlefeed devel opment unit, herba production unit, plant nursery units,
bananafiber extraction & itsproduct devel opment unit, flour production unit, fruit & vegetable based
production unit, and Emu rearing units.

Theseinitiatives have motivated the community and created ownership among them. In addition,
these activities have contributed to the enthusiasm of SC women and youth towardsself help activities.
Thecommunity wasmotivated to sharethe knowledge and materid sto other deprived villagesas® Shridan’,
acommunity initiative. Based onthe progressof thefirst phase projects, the programme has been extended
to the states of Madhya Pradesh, Maharashtra, Gujarat, Rgasthan, Karnatakaand Pondicherry for which
brain storming, orientation, project formul ation workshopsand Sub Expert committee meetingshavebeen
aready organized.

Some of the successfully completed projectsinclude:

*  60SCyouthsweretranedin Skill Devel opment in Plastics Processing Technol ogy, InjectionMoulding
Technology, FRP Technol ogy, Familiarization and Operation of CNC Machinein Tool Room and
Auto CAD at CIPET, Lucknow.

e SKill upgradationtraining for SC/ST marginalized women on screening printing wasimparted.
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S& T ENTREPRENEURSHIP DEVELOPMENT

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 Businessincubator s(TBI s): Coupling Knowledgeto Wealth Creation

Business|ncubation hasbeen globally recognized asan important tool for economic development as
well asjob and wedlth crestion. Technology Businessincubator (TBI) isaflagship programmeof NSTEDB
and focuses on tapping and incubating the potential ideasand innovationsthrough awell defined venture
[enterprisecresation process and by effectively utilizing therequisteexpertise, facilitiesand other infrastructure
availablewithinthehost ingtitution andintheadjoining region.

Therate of incubator formationwhichwasatricklein the 1980sand 1990shas gained momentumin
the current decade. During last three years new | ncubators have been set up and now over 50 incubators
arefunctioninginthecountry. Effortsare underway to bring the TBI’smagnitude much closer toacritica
mass.

Establishment of new TBIs
Following new TBIswere accorded approval for establishment in 2009-2010.
1. Manipa Indtitute of Technology, Manipal- focusing on ICT and hedlth caretechnol ogies.

2. DK.T.E Society’s, Textile& Engineering Indtitute, I chakaranji-intheareaof Textiletechnology and
design.

3. S Peter’sEngineering College, Chennal .-inthefield of refrigeration, air-conditioning and cold chain.

4. Kalinga Institute of Industrial Technology, Bhubaneshwar- in the area of Pharma-biotech,
Bioinformatics, Exploitive Micro-biology, Agri-tech & Information technology

5. Global Incubation Services, International Technology Business Incubator at Bangalore by JSS
M ahavidyapeetha, Mysore.

Initiativeon Seed Support System for Incubator sand I ncubatees

During theyear, the seed support system for start-upsof STEPS/TBIs to enabletimely availability of
seed stagefunding of technology led start-upsinthe TBIs was sanctioned to the following STEPS/TBIs

1. STP Universty of Pune

2. CIIE, 1M Ahmedabad

3. IITKharagpur

National Award for Technology Business|ncubator sfor theyear 2008

For consistent contributions towards fostering the spirit of entrepreneurship by nurturing new
enterprises, the National Award for Technol ogy Business Incubatorsfor the year 2008 was conferred on
Vdlorelngtitute of Technology- Technology Businessincubator, duringthel SBA Conferenceheldin New
Delhi.
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Shri Prithviraj Chavan conferring National Award for Technology Business Incubators for
the year 2008 to Vellore Institute of Technology

First statusreport on STEPS/TBIs

With the support of NSTEDB, DST, thefirst statusreport on “ Technology BusinessIncubationin
India’ was prepared and brought out by ISBA. The dataand findings presented in the statusreport asa
joint effort of NSTEDB, DST and | SBA would help all relevant organi zations, stakehol dersand people
connected with the businessincubatorsto shape up their offeringsfor better overall effectivenessof the
incubator program and help and build the desired ecosystem for innovation and entrepreneurship.

Aninformative document, * Devel oping Ecosystem for Knowledgeto Weal th Creation—Technol ogy
Businessincubators was prepared and brought out by the TBI Secretariat with the objectivetofill the
gapsintheavailability of information on al aspectsof the businessincubation activity. Thisdocument has
been designed as aconceptual and base-level information source onincubatorsthat will be constantly
expanded and updated. The contents of the document would help ingtitutionsto devise agood incubator
program, which would enableincubate entrepreneursto be successful and incubator to succeed.

I nter national Events

AsiaPacific Incubation Network (APIN) supported by NSTEDB, DST and infoDev, World Bank
having Secretariat at PSG-STEP, Coimbatore has comeinto existence and will focuson thefollowing
adtivities
e Capacity Building for the BusinessIncubation Managers
*  Addressingthechalengesfaced by theAsaPacific Incubation Community
»  Edablishing an e-platform wheretheincubators can exchangeinformation.

*  Facilitating the soft landing of theincubateesin the network countries.
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APIN Organised two important programsduring the 2009-10

*  APIN organised 4thAsaPacific Conference on Bus nessncubation with thetheme* Global Recesson—
Anopportunity for BusinessIncubation’ during 6-7 August 2009 in Coimbatore. The event brought
together great mindsin Incubation, promotersand other partners in businessincubation acrossthe
globe. Therewere 250 participantsfrom Incubation arenawith over 25 International delegates. The
conference focussed and deliberated onissuesand trendsin businessincubation at time of global
economic meltdown, complementing factorsfor incubation, incubation mapping, latest incubation
toolsand techniques, new perspectivesfor devel opment and future hold for devel opment of Innovation
and Entrepreneurship through BusinessIncubatorsin the AsiaPacific region.

»  Capacity Building Programmefor Business|ncubation Managerswas held during 10-14 December
2009 at Ooty (near Coimbatore), inwhich 25 Incubation Managers partici pated which a so included
10internationd participants.

| SBA 2010 Conference: Thelndian STEPsand Busi nessIncubatorsAssociation (ISBA) organized
4" Conference on Business | ncubation during 8-10 February 2010in New Delhi. Thefoca themeof this
conference was ‘ Innovation through Incubation: Way forward for Sustained Inclusive Growth. The
Conferencewas supported by NSTEDB and wasinaugurated by Hon. Shri Prithvirgg Chavan, Minister of
State (Independent Charge) Ministry of Science and Technology. Therewas congregation of about 300
participants and expertswho form thewho’ swho of the Indian businessincubation fraternity, incubatee
companies, government agencies, financid ingtitutionsand leading hi-techindustriesand participantsand
speakersfrom various countriesacrossthe globe. The presentation of 2™ 1SBA Awardsto 9 Incubatee
Companiesfunctioninginvarioussectorslikel CT, biotechnol ogy, cleantechnol ogy, materias, manufacturing
and inclusivegrowth technologies (detail sat www.isha?010.in) wasa so held during theinauguration.

Entrepreneur ship and Innovation Programmes

A new scheme called Innovation and Entrepreneur ship Development Centre (IEDC) was
launched during 2009-10. Themainaim of thisschemewasto devel op an ingtitutional mechanismto create
entrepreneurial culturein academic ingtitutionto foster the growth of innovation and entrepreneurship
amongst thefaculy and the students. IEDCswould support innovative student projectswhichmay at a
later date be supported through the other programmes Technology BusinessIncubators. During theyear
6 IEDCswere established.

Science& Technology Entrepreneur ship Development (STED) Project aimsto bring socio-
economic development in aregion by promoting entrepreneuria temper and motivating unemployed youth
for establishing micro enterprise based on innovative skillsand technology. STED Project iscurrently
operational in48locationsacrossthe country. During theyear, through STED projects, about 2500 units
have been promoted.

Thirteen new projectswere established during 2009-10 |ocated at Bijapur (Karnataka), Guwahati
(North East), Faizabad (Uttar Pradesh), Gajapati (Orissa), Rae Bareli (Uttar Pradesh), Nalbari (Assam),
Roorkee (Uttarakhand), Goalpara (Assam), Saraikela (Jharkhand), Surendranagar (Gujarat), Narmada
(Gujarat), Harda (M adhya Pradesh) and Bundi (Rajasthan).

STED project with dedicated output and especia focusin promoting women entrepreneurship have
asobeeninitiated.
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Faculty Development Programme (FDP) is designed to train and develop professionals in
entrepreneurship development so that they can act asresource personsin guiding and motivating young
S& T personsto take up entrepreneurship as a career. Through each FDP, 15-20 faculty members of
Scienceand Engineering colleges, Polytechnicsand Entrepreneurship Devel opment Organisationsare
trained for aduration of 2 weeks. During theyear, 92 FDPs have been conducted all over the country.

Technology Based Entrepreneur ship Development Programme (T EDP) focuses on transfer
of technologiesfrom lab to entrepreneursthrough structured training programmes. Thisyear 129 TEDPs
have been organised with support from NSTEDB.

The Entr epreneur ship Development Programme (EDP) isatraining programmeinwhich persons
with S& T background aretrained both in entrepreneurial and manageria skillsfor setting up and running
the enterprises. Thetraining isprovided for 4-6 weeksincluding field exposure. During 2009-10, 123
EDPsincluding dedicated programmesfor women have been held.

Skill Development Training through S& T (STST) aimsat demonstrating the effectiveness of short
termmarket oriented technica skill traininginempowering unemployed youth to earn asustainablelivelihood.
M orethan 8,000 youth have been trained during thisyear.

NSTEDB sponsors Entrepreneur ship Awareness Camps (EACSs) of 2-3 days duration in
educationa ingtitutionsto incul cate spirit of entrepreneurship amongst students pursuing degree/diploma
coursesin S& T streamsand also amongst thefaculty. During the current, about 560 EA Cs have been
supported for the benefit of studentsand faculty.

Science Tech Entrepreneur, an E-zine has been brought out to disseminate information on various
aspects of entrepreneurship technology finance and management to budding as well as established
entrepreneurs.

NSTEDB, in partnership with Indo-US Science and Technology Forum (IUSSTF), and Intel, is
implementing Technology Entrepreneurship Programmme. Under thisprogrammelndial nnovation Pioneers
Challenge 2009 was organi sed and five student teamswere awarded prizes under different categories.
Exposureof faculty on global entrepreneurship leadership wasa so organised at UC, Berkeley.

Indialnnovation Growth Program isacollaborative project of NSTEDB and L ockheed Martin
Global Inc. toidentify, award and accel erateinnovative new | ndian technol ogiesinto the market space.
Out of the 280 applicationsreceived, 70 innovators wereinvited for acommercialization workshop.
Finally 30 innovatorswere given advanced training in technology commercialisation. At theend of the
competition 15 winners were announced and given medals in June 2009. The medallists received
professiond businessdevel opment assistancefrom 1C2 Ingtitute, University of Texas. A Technology Expo
was organi sed to showcase the commercial successachieved under thisprogramme.

Technology Business Plan Competitions help students and researchersto develop and test their
businessvision and plans. Financid support was extended to academicingtitutesfor organization of these
Competitions so asto promote entrepreneurial culturein academics.
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NATURAL RESOURCESDATA MANAGEMENT SYSTEM

Natural Resources DataManagement System (NRDMS) Programmeaimsat promoting R&D in
emerging areas of Geo I nformation Science and Technol ogy. It devel ops methods and techniquesfor
operationalising theconcept of locd level planningin support of the 739 and 74" Condtitutiona Amendment
Actsrelating to the Panchayati Rgj Institutionsand Urban Local Bodies. During theyear, district level
Enterprise Geographical Information System (E-GIS) and Statelevel Geo-portal prototypeshave been
demonstrated to user agencies, domain-oriented techniques and web-servicesfor the sectorsof Hydrology
and Landslides/ Tsunami have been devel oped and tested, and advanced |aboratories/ centres set up to
build technical capacity and promoteR & D in emerging topicslike Spatio-temporal DataModelling,
Service-oriented Architecture, Sensor Networks, and Geo-visualisation.

District level EnterpriseGIS

Inatypicd district, different Line Departmentsdepend on amix of softwareand information systems
for meeting their information needsin day-to-day decis on-making and operations. District NRDM SCentres,
currently organised on the concept of * Desk-top GIS', support Line Departmentsin meeting their geo-
information needsby sharing/ exchanging datasetsin theform of CDsor hard copy products. Thismakes
thedataupdation and sharing inefficient and difficult. With theadvent of high-speed networking technologies,
intelligent, spatid-dataserving techniques, geo-relationd database systems,; and geo-spatid interoperability
standards, there has been a need to explore these in overcoming the problems of data updation and
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(Figure 1: Screenshot of Bankura Assembly Constituencies showing polling stations retrieved
through Web Map Service from the Bankura Enterprise Geographical Information System)
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sharing. An Enterprise GIS (E-GIS) has been devel oped and demonstrated using the above toolsand
technol ogieswith theinvolvement of the Line Departmentsof BankuraDigtrict (West Bengd). Organised
on a Geo-Relational Database System, the data sets have been updated using Web Feature Service
(WFS) andinformation from the database sharablewith Line Department staff acrossthedigtrict usingthe
Web Map Service (WMS). Both WFS and WM conform to the specifications from the Open Geo-
gpatial Consortium (OGC). The E-GI Shasbeen tested and demonstrated during the Genera Elections
2009 whereininformation uploaded at the district NRDM S Centre by the District Magistrate on aday-to-
day basishasbeen used by the Election Staff engaged in managing the € ectionsthroughout the district
(Figure1). User response has been encouraging.

Sate Geo-Portals

In order to support provision of up-to-date geo-spatia datatolocal level planning inthe State, the
Karnataka Geo-portal hasbeen released during theannua event- NSDI 9- held at Pune on 22-24 December
2009. The Geo-Portal provides single window access to various geo-spatial data sets acquired and
maintained by State level agenciesincluding the Karnataka State Council for Science & Technology
(KSCST), Bangaore. Accessibleintheform of OGC-compliant Web Map Service (WMS), Web Feature
Service (WFS), or Catalogue Service on Web (CSW), the data sets include various administrative
boundaries, thematic maps, demography, socio-economy, and infrastructurefacilities(Figure2). Studies
have been launched to devel op similar Geo-Portalsfor West Bengal and the North East. Government of
Keralahasadopted the KarnatakaModel in operationalising the Kerala Geo-Portal.

(Figure 2: A screenshot from the Karnataka Geo-Portal showing selected districts satisfying a database query on the
web based on user-specified search criteria)
DataMode for SatewideHydrological Data I nfrastructure

A comprehensivedatamodd isan essentia pre-requisiteto building ahydrological datainfrastructureon
aStatewidescae. Involvement of al the stakehol derswithin adrainage system, who together asagroup,
cooperatively work towardsidentifying variousissuesand concerns, devel op and implement planswith
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solutionsfor the potential beneficiaries of such an infrastructure. Relevant dataneeded to evaluate the
causeand effect of dl the proposed actionswithin adrainage basin arerequired to be collected, maintained,
and shared with the stakeholderson aregular basis. A framework in theform of adatamodel isrequired
for devel oping adatabasethat could be used by al the stakehol dersand updated by rel evant departments
that have designated jurisdiction over entry of appropriate data. A datamode hasthusbeen developed for
implementation and testing using datasetsfrom Himacha Pradesh. A Hydrologic Information System has
been devel oped and demonstrated to the concerned Line Departmentslike Environment, Irrigation &
Public Hedth, Energy, Agriculture, and Horticulture of the State Government using thedatamode (Figure
3). Capableof providing information on surfacerun-off, st yield, biomassyield fromawatershed following
arainfall event, the HIS could be accessed over the web by the stakeholders for collaborative work
towards managing watersheds.

(Figure 3: Screenshot from the web-based Hydrological Information System for Himachal Pradesh showing location
of water bodies, borewells, and irrigation schemes with sub-basin boundaries)

Advanced L aboratory on Geo-information Science& Engineering (Gl SE)

Inorder to promote R& D indifferent emerging facets of Geo-information Science and Engineering
like Spatio-tempora Datamodelling and Analysis, Service-Oriented Architecture based Geographic
I nformation Sharing, Geo-visudization and Analytics, Software Engineering for Geospatid Systems, Geo-
web/ L ocation Based Services, Sensor Networks, Workflow Management, an advanced |aboratory on
Geo-information Science & Engineering has been set up at the Department of Computer Science &
Engineering, Indian I nstitute of Technology Bombay, Mumbai. The Laboratory isexpected tofacilitate
closer interaction between different research groupsin the area of Spatial Data Technologiesfor the
achievement of long term goa sinthefield of Geo-information Science by leveraging the expertiseand
experiencesavailableat various |1 TB Centres/ Departments, and other similar research organizationsin
the country. In order to fine-tune the research priorities, aworkshop on “ Geospatial Information for
Developing Countries. Scienceand Technology” hasbeen organised by the L aboratory on 16-18 December
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2009 with the support from Indo-US Science & Technology Forum, New Delhi. Leading expertsin Geo-
information Sciencefrom US, UK, and Japan have participated inthe deliberations. It hasbeen agreed to
help build an Indian Geo-spatial Community with the support of itscounterpart from the USto further
activeresearchinthefield. In addition, the Laboratory ams at creating a platform and repository for
hosting technol ogies, applicationsand prototypesto promote the use of Geo-spatia Technologies.

Centrefor NRDMS

A*Centrefor NRDMS' has been launched at the Department of Geography, Kumaon University,
Almorato devel op and demonstrate methods and techniquesfor better managing geo-spatia dataassets
of Uttarakhand State, build capacity of concerned stakehol dersto support provision and use of up-to-
date Geo-information for Decentralized Planning, and to conduct regular worl d-classtraining and research
programmes in Geo-Information Science and Technology. Experience and expertise gathered by the
Department over theyearsin devel oping and operationdising theAlmoradistrict database of NRDM Swill
be leveraged in achieving the above objectives. A Master’s Course in Geo-information Science &
Engineering hasbeen initiated by the Centre around the artifactsand equipment availableat the University.

Urban Flood Risk M apping of Chennai City

Urban Flooding has been of concern with citieslike Mumbai and Chennai facing havocsduring
monsoon season. Inorder to provide S& T solutionsfor urban flood mitigation and management in Chennai
City, ajoint project with the State Govt. hasbeeninitiated by NRDMS. A detailed spatial database has
been devel oped with the help of Airborne Laser Terrain Mapping (ALTM) providing high resolution
topographicinformation to build aDigital Elevation Model (DEM) withimproved accuracy. Physical
featureslikebuildings, trees, roads, culverts, bridges, drainage having an influence on theflooding process
have been mapped. Attribute dataon rainfall, observed runoff in rivers, socio-economic condition of
people, shelters, and medical facilities hasbeen acquired through ground survey andintegrated with spatia
information in Geographica Information System for integrated processing and analysis. Flood Simulation
ModéslikeMIKE 21 and SWMM have been used to prepareflood risk mapsidentifying and quantifying
areasand facilitiesthat may beinundated for agivenrainfal event. Information derived fromthesimulation
hasbeen helpful inquantifying stressontypica urbaninfrastructurelikeroads, dectricity, and communications
inorder to draw up quick recovery strategies.

Tsunami Wave Propagation M odeling of Nellore Coast

Understanding the propagation of tsunami waves caused by earthquake of higher magnitudesis
crucia todrawing up of effective disaster management strategies. The open seatsunami wave propagation
isdefined by linear wave theories and with the wave reaching the shore, the effect of wave shoaling and
wave breaking causesrisein wave heightsinundating large areas on the coastline. Modelling tool like
MIKE21 hasbeen used to s mulate the tsunami wave propagation and devel op the mode with the source
parametersthat caused 2004 tsunami. Themode results have been vaidated with observationsfromthe
coastdl tidal observationsand similar model outputsfrom NGI, Norway. Thevalidated model hasbeen
further used to predict the future possible scenariosto assess tsunami arrival time and shorelinewave
heights

TheAmparav Landdidehasbeeninvestigated with detailed geol ogical and geotechnica investigations.
Theareahasbeen geol ogically mapped on 1:1000 scalewith 2 meter contour interval to demarcate and
identify high and very high hazard areas. In situ soil and rock sampleshave been collected to analyseand
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estimatethe shear strength of dopematerial. Using the dide software, stability analysisof thelanddide
affected area has been carried out to estimate the Factor of Safety (FOS) in wet and dry conditions.
Based onthedopestability analysis, suitable preventive measuresincluding design of gravity retaining wall
hasbeen proposed (Figure4).

Figure 4: Proposed design for a Gravity Retaining Wall based on Factor of Safety

Trainingwor kshops

Centrefor Geo-information Science & Technology, KeralaUniversity, Thiruvananthapuram has
organised aday long training programme on 25 August 2009 for the officials and staff from the State
Ground Weater Directorate on theimproved techniquesfor ground water datamanagement inthe State. As
afollow up, aweb-based information system prototypeisunder development at the Centrefor better
maintaining the groundwater data sets of the Directorate. A week long training programme on
‘Interoperability and Geo-web Services hasbeen conducted by 1T Kharagpur during 22-26 November
2009 to train scientistsand officia sfrom various participating ingtitutionsof NRDM S Programme and the
Government of West Bengd. The participating scientistsand officia shave been exposed to the devel opment
and useof standards-based interoperable geo-web servicesin preparing locd level developmental schemes.
AWorkshop on‘PoliceGIS' hasbeen organised by the Center for NRDM S, Kumaon University, Almora
on 16 January 2010 to train officialsand staff from the AlmoraPolice District. A National Workshop on
‘Coastal Urban Floods' has been organised by the Department of Civil Engineering, I1T Bombay on 18-
19 February 2010 to expose engineersand officialsfrom the Municipal Corporationsof Mumbai to the
emerging technologiesuseful in managing floodsjointly caused by rainfal andtides.
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NATIONAL COUNCIL FOR SCIENCE & TECHNOLOGY COMMUNICATION

Nationa Council for Science & Technology Communication (NCST C) hasbeen working towards
devel oping newer ways and meansfor bridging the void between science and society and achieving the
god of better public gppreciation of scienceandincul cating ascientific bent of mind amongst fellow citizens.

Science Express

‘ Science Express’ aunique science exhibition-on-whedlsdisplayedinal6 Coach ACtrain, featured
over 300largeformat visua images, 150 video clips, multimediaexhibitsand Kids Lab of BASFIndia. Its
inaugural edition primarily developed by Max Planck Society Germany (MPS) in collaborationwith DST,
and with operational field support from Vikram A Sarabhai Community Science Centre Ahmedabad
(VASCSC), wasflagged off by Dr. Manmohan Singh, Hon’ ble Prime Minister of Indiaand Dr. Angela
Merkel, German Chancellor. Enthused by itswidely acclaimed tour, which covered 57 locationsin 214
days, and attracted 22.5 lakh visitors, DST launched Phase-11 of ‘ Science Express with some new &
indigenousexhibitsand Joy-of - Science L ab with experimentsin Physics, Chemistry, Biology, Mathematics
and Electronics. Sinceitslaunch on 30 November 2008, it visited about 50 destinations, mostly Tier-11
& 11 citiesnot covered earlier. Over 13.5 lakh people have explored issues & challengesof scienceina
fascinating manner and a so delved into the mysteries of our world, groundbreaking discoveries, emerging
issues, cutting-edge in science and future-oriented technologies. * Science Express' entered theLimca
Book of Recordswith 4 records. It received extensive mediacoverage. Shri Prithvirgi Chavan, Hon'ble
Minigter of S& T, the Chief Guest at the Va edictory Function on 30 May 2009 appreciated theachievements
and felt that thispath-breaking initiativefurther to areasnot covered earlier.

The continued success of thismegaclassroom-on-wheel s prompted DST toinitiate thethird Phase
on 2October 2009 from Gandhinagar. Moreindigenousexhibitswereinducted by VASCSC, adedicated
coach on Climate Change which wasfully sponsored by HSBC was added and due emphasisgivento
career counseling. Till end March 2010, about 15 lakh visitors had thronged the exhibition while about
50,000 students conducted hands-on experiments.

A flagship project of NCSTC, it hasreceived overwhelming response and enabled DST to reach out
to about 50 lakh people acrossthe length & breadth of the country and rekindlethelir interest in science
using interesting, interactiveformats coupled with competitions, film shows, etc. at railway platforms. The
feedback recelved from the visitorsindicatesthat it is has been able to motivate and guide the young
generationin pursuing Scienceasacareer.

'l
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Hands-on Science (HSCI 2009)

Theimportance of learning by doing has been an old adage. This can be considered to be about
interndizing the concept and the phenomenon by performing hands-on experienceat it, thereby synchronizing
head and handstogether to achieve excellencein every walk of life.

The 6" International Conference on Hands-on Science (HSCI 2009), was organized at Science
City, Ahmedabad, from 26 October to 1 November 2009, in association with International Association
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Hands-on Science Network (HSCI Network), Portugal. The conference was aimed at enhancing the
culture of innovation and experimentation inthemodern societieswith afine blend of scienceknowledge
and excellencefor adl. Thefoca theme of the conferencewas'* Sciencefor All : Quest for Excellence'.

Fivespecid Scientific Sessonswith thefollowing sub themeswere organizedi) Science, Innovation
and Hands-on Science; ii) Science Communication through Hands-onActivities; iii) Experiencesin Science
Fun Learning; iv) Hands-on Scienceand Evol ution of Modern Knowledge; v) Promotion of Scientificand
Technologica Temper

Over 350 delegatesfrom 27 states, including some40 foreign del egates have made 200 presentations
in 5 scientific sessions. The Exhibition of Popular S& T Information Products and Hands-on Science
Experiments showcased vari ous hands-on experimentsfrom acrosstheworld. Vigyan Prasar and NCSTC
have put together hands-on science activity cornersand exhibition.

RashtriyaVigyan Sancharak Sammelan 2010

The3" RashtriyaVigyan Sancharak Sammelan 2010 on thetheme* Advancesin Science Journalism—
Role of Space Scienceand Technology” aspart of 97" session of Indian Science Congresswasheld at
Trivandrum during 4-5 January 2010. The participantsof the meet weredrawn from oneday symposums
organized by I SCA Chaptersat different placesof the country.

Vigyan Evam Vikas Sanchar Kendra

Inorder to promote utilization of national resources developed asaresult of science communication
effortsand innovative practicesof scienceresource sharing between the society and scientific knowledge
generation agencies, anon-going pilot initiative has been reshaped, upscaled and launched as“ Vigyan
Evam Vikas Sanchar Kendras® (VV SK's) since November 2009. To beginwith, Kendrasaregoing to be
supported in 11 states. Clusters of villages will be adopted as project area where the target groups/
beneficiaries are supposedto be students, women, disadvantaged sections of the society, families of
defense personnel, workers/trade unions members, self help groups (SHGs), etc. A Kendra can be
locatedinapubliclibrary, school/ college, Panchayat bhawan, or any other community supported premises,
atvillageor block level.

Regional Innovation Science Hubs for Inventors

In order to promote crestivity amongst young people and growth of economy based on scienceand
technology, NCST Cismaking concerted effortsto set up Regional Incubation Science Hubsfor Inventors
(RISHI) for the purpose of fostering children’sdreamsand passionsfor S& T. Ta ented students would be
encourageto pursue ideaswhich have potential over a 3week internship in oneof the Centres identified
by the Department.

Bicentenary of Birth of CharlesDarwin

Bicentenary Celebration of birth of CharlesDarwin and hisContribution* Origin of Species’ was
supported. Brainstorming workshopsfor devel opment of resourcematerid arebeing organized. Countrywide
identification of colleges has started, where 2 daysinteraction session amongst noted biologist &
graduate & post graduate Life Science students will be held and students will present papers on
relevance of CharlesDarwin’s contribution intoday’scontext.

National Meet on “ Science For Sanitation”

A National Meet of participating Stateswasorganized onat INSA, New Delhi, with specific objective
of enabling exchange of experienceamongst S& T Councils/ Departmentsfrom observing “ Sciencefor
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Sanitaion” Month. Thisisalso to havefeedback on limitationsand potentialsof theinitiative asregards
intended behaviour change, diffusion of best practicesand accompanying growth of scientifctemper.

Water Literacy Outreach Multipliers

For re-inforcing S& T communication for Water and Sanitation Literacy, NCSTC s formulating a
seriesof frameworksa ong with coresyllabi for training and capacity building. S& T communicationtraining
modul es have been designed and devel oped for Water Educators, Water Journalists, and Water Quality
Monitoring by Young Citizen Scientists. The specific orientation thusimparted isgoing to boost the S& T
inputsto media and communitiesboth whilemaking S& T communi cation moreimpactful. Moduleon
S& T communication for capacity enhancement of membersof Paani Panchayatsisbeing taken up asa
pilotinDistt. Sitapur (U.P).

Science Communication Sudies

L ong term academic courses/programmesin S& T Communication/Journalismat Devi AhilyaVishwa
Vidalaya, Indore, Lucknow Universty, Lucknow were continued. Lucknow University and Purvanchal
Universty haverecently started research programmeinthisfaculty leading to Ph.D in science communication.
AnnaUniversty, Chennal isrunningatwoyears M.Sc (S& T Communication) and aoneyear post graduate
diplomain sciencejournalism. Thelndian Science Communication Society (1ISCOS), Lucknow continued
atraining coursein sciencejournalism. Gandhigram Rural University, Gandhigram (Tamil Nadu) and
Hyderabad University run semester coursesin sciencecommunication. VBSPurvancha University, Jaunpur
continued a special paper on science journalism and a Post Graduate Diploma Course continued at
Makhanla Chaturvedi Nationd University of Journalism and Communication, Bhopal . A specia paper on
science communi cation was supported at the BanarasHindu University, Varanas.

National Children’s Science Congress - 2009

The 17" National Children’s Science Congress (NCSC), one of the most prestigious scientific event
integrating children and science, was organized in Gujarat Science City, Ahmedabad, co-hosted by SGVP

Child scientists standing for a Scientific India
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International School in Ahmedabad, during 27 — 31 December 2009 on the theme “ Planet Earth-Our
Home, Explore, Careand Share”. Hon' bleVice President of India, Shri M Hamid Ansari inaugurated the
grand event.

About 560 scientific problemson societal issueswere presented by the child scientistsof 10to 17
year of ageinther respectivevernacular languageby 271 boysand 289 girlsin 48 sessions. Thisindicates
rising shareof girls child scientistsin science studiesand desiring aprofessional career in scienceand
technology for societal development. Morethan 48,000 school & college studentsfromin and around
Gujarat got thechanceto visit the Congressand took amessagethat scienceissimpleand fun. 43 eminent
scientists and researchers joined as evaluators and recommended 25 projects as special projects for
further research and exploration. The programme succeeded in creating hypeamong thelocal aswell as
mainstream print and €l ectronic media, for broader outreach and wider participation.

Initiativefor Resear ch and Innovation in Science (IRIS)

|RISisanationwide research based science competition targeting school childrenfrom 5" to 12
Class. Thekey partnersof thisprogramareintd, Cll & DST. Theobjectiveof thisprogramisto popularize
science, research and engineering and foster aspirit of innovation amongst high school students. This
program has reached out to more than 20,000 schools, impacting more than amillion students across
India

IRIS National Fair, 2009 was held at Sattva Vikas school, Ahmedbad during 26-28 November
where 82 research based projectswere sd ected from over 1200 synopsesreceived. 8 projects (5individua
and 3 team) werethen selected asNational Fair winners. After aseries of coaching camps, 6 projects (4
individual and 2team) aregoingto participatein Intel Internationa Scienceand Engineering Fair, ISEFIn
the USA. IRIShaslaunched itsown websitein 2009. Participants can view programme updates, news,
winner’sdetails, programme collateralson thiswebsite. Along with thewebsite; it dso hasafeasturewhere
students could participate by uploading their synopsesonline.

Year of Astronomy-2009

The Year of Astronomy-2009 was celebrated across the country. Resource Persons Training
programme, Statelevel activitiesand observation campsinvolving studentsand genera public during the
rare astronomical phenomenon- Total Solar Eclipse on 22 July 2009 and Annular Solar Eclipseon 15
January 2010- were organized. Mobile Planetarium for popul arization of Astronomy too wasprovided.

Communicating S& T for Water, Sanitation & Hygiene (WASH)

S& T Communication for ‘ Eco-water & Sanitation Literacy’ hastaken theform of many visiblefield
programmes, apart from the new dimension of training/ capacity building modulesfor Water educators,
Water Journalists, Water Quality Monitoring and Paani Panchayats. Under the programme agamut of
activities, projectd/ initiativesare taken up through science based voluntary organizations, universities,
homesciencecolleges, technica ingtitutions, research laboratories, and State S& T Councils/ departments,
etc. Itisexpected to bring socia pressure on municipal and panchayat bodies, opinion leaders, decision
makersetc. on prioritization of hygiene, sanitation, waste treatment and disposal and other suchissues.
Fedinterventionsare supported through Devel opment Science Communicationwithavariety of “ Interactive
Participatory Communication Formats’, like Technology & Development Communication, Demondreative
communication, Communicative action & participatory learning. NCST C supported month long Eco-
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water Literacy campaignfor implementation by respective S& T Councils/ Departments starting on the
occasion of World Water Day- 22 March- every year.

Sciencefor Sanitation Month

Thisis third year that themg ority of Stateshavejoinedinimplementing the programme, amonthlong
campaign starting every year on 2™ October, * Sciencefor Sanitation Month’ with sharing of cost basis.
During 2009, support was extended to Andhra Pradesh, Bihar, Chandigarh, Chhatisgarh, Goa,
L akshadweep, MadhyaPradesh, M aharashtra, Manipur, Mizoram, Nagaland, Punjab, Rgjasthan, and
U.P

Animal Lifelssues

To cresteawarenessand build capacity among people about animal lifeissues, with specid reference
toAnima & Human Hedlth, thenew programme proposa swere devel oped with the objective of improving
the hygieneand sanitation of animal and human beings, reducing communicabl e diseasesfrom animd to
human beings, improving animal lifewith better natural resourcesmanagement and increasingincomefrom
animal based food and other products. Projects on training of communicators, devel oping software,
recognizing excellence, pilot field projects, etc., were devel oped.

M otivational Programme

To encourage bright studentsto select careersin S& T and kindletheir interest in science, technol ogy
and research, motivational programmeswere organized in variousuniversitiesand research ingtitutions
with the support of S& T Councils, S& T based agenciesor directly by theresearch ingtitutions. 25to 30
bright senior secondary studentsspend qudity timein researchlaboratories; interact formaly or informaly
with eminent scientists. They are aso encouraged to take up hands-on S& T projects during such
programmes. A number of such programmeswere organized in 2009-2010.

Science Communication Archives

A science communication archives has been devel oped to preserve and retrieve science manuscripts,
publicationsand other such materialsto facilitate scholarsand researchersin science communication to get
authenticinformation onthissubject. A number of rarebooks, documents, manuscripts, lettersand notes,
etc., pertaining to science, technology, scientistsand scientificingtitutionsarerequired to be preserved, as
these consist animportant part of our heritageand havelong lasting value. .

Water Quality Monitoringthrough Schools

By way of aproject implemented by I1T, Delhi, awareness has been created on water quality
monitoring and dissemination of thetechnology and practicesfor rapid water testing at selected rural
schools. The schoolsteachers & students have been trained inincul cating these practices at household
levels. Training has al so been provided to the schools community to usethekitsfor monitoring of local
water sourceswith aproper understanding of the principlesinvolved and scientific gppreciation of potential/
limitationsof using rapidfield testing kits.

SafeWater Campaign

Thelngtitute of Applied Sciences, Allahabad has completed aproject on “ Awarenesscampaign for
eco-friendly water conservation and purification among therura folk around Allahabad” to ascertainand
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configurethe necessary dimensional changein the socio-economic status of the population and role of
governmenta and non-governmenta agenciesinimproving their satus. Training havebeenimparted tothe
students and general population for the purification and conservation of water through community
programmesto educatethelocal population through awarenesscampaignsfor understanding the preventive
and promotive strategiesof health carefor improving their overal statusof health. 46 Chaupa sand Pani-
panchayatswere organized in and around four Kendrasto not only spread awareness but al so to adopt
conservation and safety measuresto storeand purify availablewater for drinking and other purposes.

Combating Occupational Health Hazar dsof Women

A unique programme has been conceptualised and initiated to address health i ssuesamong women
employeesin unorganized sector under theoveral initiative of Government of Indiaon Gender Budgeting.
Keeping inview thediversity and widerange of the problems, an effective strategy hasbeen worked out
for sengtizing theemployer, training employeesto take appropriate saf ety measuresand prevent avoidable
occupationa health problemsinwomen working in 14 occupations—stone crushers, readymade garment

-
T

Hazardous occupation — women working in stone crushing industry

industry, cal center employees, glassindustry, éectronicindustry, municipality workers, salt panworkers,
etc. Charts, posters, films and manuals are being prepared on healthy work practices and utilized by
SCience communicators.

Total Solar Eclipse: BangleIn The Sky

On 15 January 2010, thelongest annular Solar Eclipse of the millennium occurred. Thering of fire
wasvisbleinthe sky for 10 minutesin the southern most areas of Indiacovering partsof Keralaand Tamil
Nadu. NCSTC, together with Vigyan Prasar and Tamil Nadu Science & Technology Centre, Chennai
organised an observation camp in Kanyakumari. Around 700 Studentsof VIPNET clubsfromal over the
country with their teachersand science club coordinators participated in the camp at Kanyakumari. They
gathered at the helipad and viewed it from 11.05am. till 3.05p.m.

Total Solar Eclipse: Diamond Ring in the Sky

NCSTC organized anumber of activitiesbuilt around the natural phenomenaduring the Year of
Astronomy. The celebration of ' YA has been started with the observation of Total Solar Eclipseof 22July
2009 through the belt of totality passing through mid-India. Lakhs of people came out of their housesto
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view thelongest astronomical phenomenon. NCST C a so devel oped one solar kit and disseminated it
along thebelt of totdity after itsproper demongtration.

Sudents enjoying the view of Total Solar eclipse

Under standing Planet Earth

An awarenessgeneration programmefor Understanding Planet Earthin many digtrictsof Uttarakhand
Statewasorganized by PAHAL, Pithoragarh. Energy Research Association, Haryana organized similar
campaigninmany digrictsof Haryana. SPECS, Dehradun organized |l ectures-cum-demondtration on different
topicslikewater and sanitation, environment conservation, hazard management and climate changeto
commemorate understanding planet earth campaign.

Perfect Health Mela

NCSTC participated inthe Perfect Health Mela organised by Heart Care Foundation of India
during 3-170ctober 2009 at Laxmibai Nagar Park New Delhi. NCSTC put up itsactivity cornersthat
attracted thousands of visitors. Competitionsfor student of medical and nursing collegeswereorgnised
and theater performances on science communication wereheld.

National Science Day

Many indtitutionshave organi zed aseriesof activitiesthat span over amonth or evenlonger, usually
beginning with or culminating on February 28, theNationa ScienceDay. Thethemesdlectedfor 2010 is
“Gender Equity for Peace & Prosperity”. Theactivitiesincludeamong others- *Open Day’ for thepublic
inscientificingtitutions, science exhibitions, popular sciencelectures, quiz programmes, debates, filmsand
dideshowson scientifictopics, open housesin R& D indtitutions, bringing out of books, specid supplements
in newspapersand dedicated programmesin thee ectronic media, seminarsand symposia, specia meetings
and function, many field programmesand competitionsfor students of colleges and universities.

9" | ndian Science Communication Congress (I SCC 2009)
The Focal Themefor ISCC-2009 was*“ Science Meets Communication” The 9" Indian Science
Communication Congress (ISCC 2009) was organized by theK. K. Handique State Open University,
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Guwahati (Assam) inassociationwith Indian Science Writers Association (ISWA) at Guwahati during 20-
24 December 2009. Over 200 researchersand practitionersof S& T communication participated in the
Congress.

I ndian Jour nal of Science Communication

Thelndian Science Communication Soci ety continued publicationsof ahdf yearly internationd reseerch
journal on science communication in Hindi and English under the title ‘Indian Journal of Science
Communication (IJSC)’. ThelJSC has an international advisory board and peer review system and
disseminated worldwide. It also offers open access edition on the internet www.iscos.org

National Teachers Science Congress (NTSC)

A national platform was created for teachers working in science education by NCSTC in 2003.
National Teachers Science Congress is building upinto anunique platform where the problemsat the
grassrootsare taken up for study asacurricular exercise. The 5" Nationa Teacher’ Science Congress
wasorganized at Regional Institute of Education Bhubaneshwar. About 250 papers were selected for
presentation.

L ow Cost/No Cost Doable Experiments

A brainstorming workshop wasorganised during 10-12 December 2009, at Tamil Nadu Science
& Technology Centre, Chennal, on development of amoduleon 1001ow cost/ no cost doable experiments
on lifescience in order to promote learning by doing concept.

SciMind India

NCSTC producesvarious software material sintended for mass S& T awareness, including audio-visual
programmes, films, CDs, publications, etc. ‘SciMind India - a unique 27 part TV quiz based on
demonstrations has been produced in 2009.

Popular SciencePeriodicalsin Indian Languages

NCST C has continued support for publication of popular science magazinesincluding Nirantar Soch
(Punhabi), Vaigyanik Drishtikon (Hindi), Arivukkan (Tamil). Vaigyanik Drishtikon hasbeen supported asa
fortnightly science newspaper in Hindi. The GRD Trust, Coimbatore was supported for bringing out wide
spectrum apopular science monthly in English Wide Spectrum. Themagazinereproducearticleof lasting
vauefrom newspapersand a so carriesawiderange of popular sciencearticles, featuresand columns. In
addition, Virat Surya(Hindi, Marathi and English) and Arivial Poonga(Tamil) popular science magazines
were a so supported. Bigyan Jeuti (Assamese) and Vigyan Katha (Hindi) have also got encouraging
support Vigyan K atha being first sciencefiction science magazinein the country isgaining popul arity.
Bachhon Kalndradhanush, aHindi bi-monthly aso got support. The publication of scienceresourceletter
“ Sote” continued.

Comics on Water & Sanitation

Two comicsinHindi, namely, “ Dhoop Basti ki Samaih” & “Mayaki Ja Yukti”, werebrought outin
collaborationwith Surabhi SarvshikshaEvam Kayan Samiti, New Delhi for spreading water & sanitation
literacy amongst children. A trand ation in five more languagesis being contemplated. Trandated audio
versonsof thesamearealso ontheanvil. Fivenew storieshave a so been conceptuaized on water literacy
for children.
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Teleserial “ Utthan”

A 13 part teleserid “ Utthan” for communi cating rura technol ogieshasbeen supported withCSIR on
matching cost sharing for production and telecast. Thetelecast received overwhel ming responsefrom
public withlarge participationin quiz programmeswherewinnerswere awarded. It has al so been decided
todubitin5locd languagesfor telecast onregiona channelsof Doordarshan.

Science Communication through Community Radio

Communicating Sciencethrough Community Radio hasemerged asone of theleading programmes
of NCSTC. Themaor projectsdevel oped and implemented over the period include“ Sciencefor Women's

Community listening to the programme

Health and Nutrition” and “ Understanding Planet Earth” . These projectsare running in 10 Community
Radio Stationsacrossthe country inthe current year and many stations are being inducted. Each project
hasover 365 episodes of 15 minutesduration each. Thisproject made rural women aware about different
issueslikeAnemia, Non Communicable Diseases, Menstrua Hygiene Management, Low BirthWeight,
HIV, TB etc. NCST C hasprovided sustainable support to Community Radio Station intermsof content,
financesand enhancing participatory programme production capacities. At each CRS, beneficiariesincluded
listenersspread around 15 Kmradius.

Challange Chatni

13 partsepisode’ ChalengeChatani’ - aninteresting seriesonthetechnica solutionstothered life
chdlengesand problemsarebeing produced. This 13 part serid will befocusing onthe problemsconfronting
inour day to day lifewiththeir possible scientific and technical solutions.

Training Wor kshop on ScienceWriting and Jour nalism

A four days Training Workshop on Science Writing and Journalism was organized by NCSTC,
VijnanaBharati, Pune and Yashwantrao Chavan University, Nasik on 28-31 January 2010. 45 participants
representing 8 ingtitutes and many citizens participated in thisworkshop. Under 9 different academic
ons, scientist, journalistsand sciencewritersshared their views.

ANNUAL REPORT 2009-2010 #2010



TrainingWor kshop on Puppetry

Over theyears, Puppetry hasdeve opedinto apowerful mediaof communication. Kainat Foundation,
Kako, Bihar, and StudentsWelfare Society, Anantnag (J& K) have organized anumber of programmeson
science communi cation through Puppetry in their respective Statesto spread scientific messagesusing
puppets on topics such as pollution, waste management, potable water, environment conservation,
eradication of superstitions, climate change and energy awareness, etc.

Grameen Jagriti

To createawarenessamongst thefarming community on safe practicesin agricultura operationsand
rationa useof fertilizers, pesticidesand other off-farm inputs, workshopsare being organized for the KVK
fidld extenson officers, farmerswhich amat training and creeting awvareness about theseand other activities
related to agriculture. Four such workshopsare being organized by the Voluntary Ingtitute for Community
Applied Sciences, Allahabad, U.P. One Statelevel training workshop to create awarenessonimproved
agriculturetechnol ogiesfor extens on functionariesof U.P. wasorganized during January 2010 at Allahabad
Agriculturd Ingtitute, Allahabad, U.P.

Training Programmein Model Rocketry

To understand basic scientific principleslikeforce, gravity, escape vel ocity, laws of motion, etc.
training programmeson M odd Rocketry wereorganized in Uttar Pradesh by VICAS, Allahabad, Tamilnadu
Science & Technology Centre, Chennai and Manipur S& T Council, Imphal.

Volunteer Plus- Programmeon Disaster Preparedness

To create awareness about various aspects of natural aswell asman made disastersand to handle
emergency conditionslikefire, earthquake, floods, etc., training-cum-awareness programmeswere
organized for NCC, NSS programme coordinators, college students, etc. Heart Care Foundation, New
Delhi organized one suchworkshop a Delhi, North East Indtitute of Science& Technology, Jorhat organized
3 phaseworkshopsin different partsof Assam and Jidnyasa Trust, Thane, Maharashtraalso organized a
workshop on Disaster Management in Thane.

Explaining Science behind Miracles

Thebasic objective of thisprogrammeisto train resource person who can make people aware of
tricksand so called miraclesand save them from cheating by self styled god-men. During theworkshop,
the participantsare exposed through demonstrations of about 100 such tricksfollowed by their explanations.
Short duration projectsfrom Uttar Pradesh, Bihar, Orissa, Uttrakhand, Punjab, Chandigarh Maharashtra
and M adhya Pradesh were supported

Scientific Soft Toysand Stitch Crafts for Handicapped Sudents

The ScienceAssociation of Bengal, Kolkata organised atraining workshop for various categories
of handicapped students drawn from various schools of West Bengal during 26 December 2009 at
Kolkata. Thebasic objectivesof orgnising thisworkshop wasto impart training to provide actual skill
development amongst handi capped students on making the scientific soft toysand stitch craft products.
Nearly 100 student got practical training by expertsintheareasof toys & stitch craft making.
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Capacity Building to Under stand and Appr eciate Nature

A comprehensivenationa programme hasbeen evolved for training high school teacherswho arethe
front runner in disseminating knowledge. Thefocus has been on devel oping handson activitiesusing low
cost local resourceswithintheir own environment and accessibility to devel op deeper understanding of
complex natural phenomenawhich ismandatory to sustain thebio systeminitsrequisite health. High
school teachers belonging to various States were trained through five day workshops, Cel ebration of
days-Biodiversity Day, Wetland Day, Energy Day, Ozone Day, etc. Seed banksand herba gardenswere
established along with organization of quiz, painting competitionsand ralliesin schoolsand training of
studentsin variousaspectsof biodiversty.

Under standing Weather & Climate Change

Science Centre (Gwalior), Bhopal and NCSTC has developed a kit to understand and measure
different weather parameterslikerain, temperature, humidity, wind velocity and direction, etc. A nationa
workshop to train resource persons, NGOs, activistsin understanding weather and climate changewas
organized at Nagpur. Another workshop was organized by the National Bal Bhavan, New Delhi for
various Bal Kendramember schools. Thematic posterson Global warming, Earth asaSystem, Oceans,
Wesather and Climate and Light were developed by the Vikram A. Sarabhai Community Science Centre,
Ahmedabad as part of the programme. Postcard sets on the campaign theme were al so devel oped and
distributed in schoolsand colleges, through State S& T Councils.

National Awardsfor S& T Communication

Science and Technology communication isaspecialized areahaving individualsand intitutions
dedicated to the cause. Outstanding effortsare recognized with nationd awards, annuadly. Following awards
weregivenduring theyear: Nationa Award for Outstanding Effortin S& T Communication through Books
and Magazinesto Dr. Durga Dutt Ozha, Jodhpur, and Shri Natarajan Ramadurai, Chennai; National
Awardfor S& T Popularization among Children to Shri Takhellanbam Robindro Singh, Thoubal, Manipur;
National Award for S& T Communicationin Print Medium to Shri Dinesh Chandra Sharma, Rampur,
U.P; National Award for S& T Communication in Electronic Mediato Dr. Manas Pratim Das, 24 Paragans,
West Bengal

Rajat Jayanti Vigyan Sanchar ak Fellowships

Thesefellowshipswereingtituted in the year 2007 on the occasion of silver jubilee cel ebrations of
National Council for Science & Technology Communication. The Fellowshipsare awarded to young
Science Communicatorswith uniformly brilliant academic record and field work. It also supportsinnovative
Science Communication efforts in selected scientific institutions/universities/S& T based voluntary
organizationsunder the guidance of asenior science communicator. Ninecandidatesin theyear 2009 were
awarded fellowships. Theduration of thefellowshipisfor oneyear and compriseshonorarium of Rs.12,000/
- per month (16000/- in case of aPh.D.), an annual contingency of Rs. 30,000/- and travel grant of Rs.
15,000/-. Mentorswill receive Rs.20,000/- in ayear.

UNESCO KalingaAwar d for Popularisation of Science.

The UNESCO KadingaPrizefor Popularisation of Scienceisaninternational award administered by
UNESCO presented to candidate who hasabrilliant career aswriter, editor, lecturer, film producer, radio/
television programmedirector or presenter. Thelaureateisselected by the Director General, UNESCO,
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Paris. Sofar 65 candidatesfrom 22 countries have been awarded the prize. Out of these, seven awardees
areNoble Laureates.

Theawardfor theyear 2009 hasbeen conferred on Prof. Yash Pal, Chancellor, INU, New Delhi and
Prof. Trinh X. Thuan, Department of Astronomy, USA for their inval uable contributionsin communicating
scienceto people. Theprizeincluded 10,000 Pound Sterling with the contribution of Government of India,
KaingaFoundation Trust and Government of Orissaand aCitation. Government of Indiahasintroduced
KalingaChair to mark the 50" Anniversary of theKaingaPrize. Thewinner isinvited todeliver lectureson
Science Communication to various target groups, for aperiod of two to four weeks as a guest of the
Government of India. The Chair comprisesatoken honorarium of US $5000.

NATIONAL SCIENCE AND TECHNOLOGY MANAGEMENT INFORMATION SYSTEM
(NSTMIS)

TheNationa Science& Technology Management Information System (NSTMIS) division continued
itseffortsof generating and making avail ableinformation on both manpower aswell asfinancia resources
devoted to scientific and technological (S& T) activi-tiesby conducting nationa surveysboth throughin-
house aswell as sponsored studies.

S& T Resources Sudies

Thenext national survey for collection of dataon resources devoted to research and devel opment
(R&D) activitiesfor theyear 2009-10isbeing launched. The questionnairesfor launching the survey have
been prepared. For online submission of the data, e-questionnaires have al so been designed keepingin
view the parametersto be covered in this survey and these are al'so being made availableto the S& T
agenciesand other dataproviders. To facilitate online submission of e-questionnaires, problemsfaced by
respondentsduring the previoussurvey (2005-06) have been thoroughly studied and necessary improvements
have been carried out in the software. For thissurvey also, asin the previous case, both hard copy aswell
aselectronic questionnaires are being sent to overcome the teething problemsfaced by respondentswhile
switching over from hard copy to electronicfilling of questionnaires.

Thenational level report based onthe above mentioned survey * Research and Devel opment Statistics
2009-10" will pro-videinformation and analysisinformsand variety likefinancial and human resources
deployed by researchingtitutions/ |aborato-riesof mgor scientific agencies, centra ministries/ depart-ments,
State Government ingtitutions/ departments, research sationsand in-house R& D unitsof publicand private
sector indugtries. Apart fromthis, the publication will dso giveinformation on patents, enrolment, out-turn,
stock of S& T person-nel, Plan/Non-Plan alocationfor S& T, stock of scientists, engineers, techniciansfor
selected countries, and R& D expendi-ture per capitaand as percentage of grossnational product, etc.

Work to bring out another publication of NSTMISdivision entitled ‘ Directory of R& D Ingtitutions

has been completed. The present Directory is ninth in the series containing list of around 4700 R& D
indtitutionswith complete addressesarranged d phabetically withinthe sectorstowhichthey belong. Detalls
on various communications modes such as phone, fax, e-mail, website addresses have al so been given,
wherever possible. Care has been taken to provide accurate information on R& D ingtitutions|ocated
throughout the length and breadth of the country. The scope and coverage of the present edition of the
Directory hasbeen enlarged by adding addresses of additional industriesregistered with the Department
of Company Law Affairs. Thedirectory ispresently under print.
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Todignwiththechanging paradigm centered oninnovation, theNSTMIShasevolved anew initiative
‘ Science Technol ogy Innovation and Creetion of Knowledge (STICK)'. TheNationa |nnovation Survey
framework finalised by thedivision after in-depth discussion with the national/ international experts, shdl
be used in theimplementation of the STICK programme. STICK isaimed at @) developing innovation
indicatorsto understand the dynamicsof innovation and knowledge creation activitiesand itsrelation with
economic growth and b) benchmarking the national performance of theinnovation system. Thiswill
provide policy actions, appropriate incentive structures, international comparisons for planning and
fostering theinnovation eco-system of the country. The programmewill belaunched in theforthcoming
year 2010-11.

I nfor mation System/DatabaseActivities

Withaview to disseminateinformation on research and devel opment (R& D) projectsfor the benefit
of different interest groups, theNSTMISDivision of DST continued itseffort to compileinformationon
extramura R& D projectsfunded by different central S& T agencies. Besidesmaintaining acomputerised
databaseon extramural R& D projectsfrom 1985-86 onwards, the Department publishesannuadly adirectory
of extramural R&D projects funded during the year. The two directoriesfor the years 2006-07 and
2007-08 were brought out thisyear.

Thedirectory for theyear 2007-08, eighteenth inthe series, containsinformation on 3515 new R& D
projectsapproved by 17 central government departments/ agencies. Thetotal approved cost of these
projectswasRs.1467.19 crores. Projectsinthe Engineering & Technology areareceived maximumfinancia
support (32.21%) followed by Biological Sciences(23.04%) and together these received about 55% of
thetotal R& D sup-port. Fifty one percent (51%) of thetotal support was given to the academic sector
comprising of universities, deemed universities and institutes of national importance. The National
L aboratoriesunder government received 25% of thetota financia support. Among thefunding agencies,
theextramural R& D support by Department of Science& Technology (DST) wasthe highest with Rs.695.87
croresfollowed by Department of Biotechnology (DBT) with Rs.302.65 crores.

Sponsored Studies

Apart fromthein-houseeffortsin bringing out theR& D Satisticsat nationd leve, thedivison sponsored
severa studiesto build databaseson S& T investment, S& T manpower availability/ deployment/ gap and
S& T indicators.

Thefollowing studieswere completed during theyear:

i)  Expertsysemfor IndianWoods—their Microstructure, identification, properties  informationand
USeS.

i)  Creation of Expert’sDirectory of Life SciencesinIndia
ii)  Animal Diseasesand Veterinary Care Systems.

iv)  Impact of Foreign collaboration on Indian Industry.

v)  Profileof Indian Scientistsin Maor ScientificAgencies.

vi)  Study of Bottlenecksinindustry, Academic and Institution Linkagein Pharmaceutical sector and
development of databasefor Academia-Industry Partnership Promotion.

vii) Profileof R& D Manpower invariousindustrial sectors.
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I nter national Collabor ation

The Department hasactively participated and contributed in the devel opment and revision of sandards/
concepts/ definitions used for collection of Science Stati sticsand development of Science & Technology
Indicatorsin UNESCO Institute of Statistics (UIS) and Organization for Economic Cooperation and
Development (OECD) meetings. The department also provided information for the country on Science &
Technology indicatorsto UNESCO Ingtitutefor Statisticsfor their publication titled “ UIS Statistical year

book”.

R&D SUPPORT BY CENTRAL S&T AGENCIES
DURING 2007-08
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STATE SCIENCE & TECHNOLOGY PROGRAMME

The Department played aproactiverole by facilitating the State Governmentsin establishing and
deve oping the State Councilson S& T and by providing support for their technica secretariats. Concurrently
DST, in collaboration with respective State Councils, organized dl Indiathematic seminars/ workshops
whose recommendations hel ped identify some activity-areasfor promotion by the State Councils. DST
also organised periodic review mesetingsto discussthe status of various S& T programmesand to planthe
strategy for future. Regiona Mestingsorganised by DST facilitated review of State S& T structuresand
identification of areasof mutual cooperation.

A Decennia Review washedin July 1992 to assessthe strengths and weaknesses of thisprogramme
vis-avisDST’ sperformance. It emphasized on significant increasein programmatic support to the State
S& T Councilsand strengthening linkages between theseand Central S& T Agenciesby suitably dovetailing
variousprogrammes. It wasalso redlised that these State S& T Councils, sincetheir formation had come of
agetoinitiateaphase whereresourcesintermsof expertise and technology promoted and generated by
the Centra and State S& T A genciesbe pooled together to undertakejoint programmes. Sequel to decennia
review, Programmatic Support under the scheme to accelerate S& T activities at the State level was
undertaken so asto ensure integration of S& T for overall socio—economic devel opment with special
emphasison | ocation specific research & technology development, adaptation and transfer, S& T studies/
surveysand information exchange & experience sharing on specific S& T programmes.

During theyear following activitieswerecarried out to expand the horizons of the programme so that
particularly therura community may be benefitted:

Two meetingsof Project eval uation Group were held and 63 new proposal swere discussed in these
meetings. DST a so organized Group monitoring meeting to monitor 23 ongoing projectsprogressaswell
asassesstheresult the completed project. The Department al so organized several expert committeevisits
tovarious State Councilsfor review of their activities. Thenew Project eva uation Group hasbeen condtituted
for implementation of the programmein focused area.

Someof theimportant achievementsduring theyear under various activity heads of the programme
areasfollows.

CoreSupport to State S& T Councils

Core support isbeing provided to State S& T Councilswith the objective of facilitating State S& T
Councilsin planning, monitoring and implementing S& T activitiesinthe State. The core support includes
support for S& T manpower in additiontotravel, office expensesand to modernize office equipment. This
support isintended to develop and nurture S& T capabilitiesrequired for devel opment of the state through
S& T intervention and hasto be specificaly oriented to thefelt needs of the State and facilitate operation of
the Council asmodern officerespons veto the needs of scientific community and other stakeholderswithin
the State. During thisyear, core support hasbeen provided by DST to 25 S& T Councilsin Stateswhich
asoincludeoneUnion Territory (UT).

Support to Patent I nformation Centers(PIC)

Considering the need for disseminating knowledge on patents and spreading itsawarenessin the
country, the Department facilitated in establishing Patent | nformation Centresin different Sate S& T Councils
since1997. These PIC shelpin patent searches, guide theinventorsfor patenting, establish patent nodal
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cellsinuniverstiesof the States, and so on. Nearly 20 such centershave already been established inthe
country. The Department has provided funding support tothe8 PIC's of the States Councils of Mizoram,
West Bengdl, Punjab, Uttar Pradesh, Tripura, Sikkim, Assam and Kerdla which dsoinclude establishment
of new Patent Information Centre (PIC) at Mizoram State Council of S& T, Aizwal during thisyear.

Demonstration Projectsincluding Replication of Successful M odels

Under thisschemeacore group has beenworking whichisproviding guidancefor the demonstration
of technol ogiesdeveloped at national [aboratories, State Councils, NGO’sand Universities. Someof the
major achievement of thethisyear areasfollows:

Water purification technology

Onedefluoridation plant of 4000 L PH capacity wasinstalled at Hindustan College of Science &
Technology (HCST) campus, Farah, Mathura.

Low Energy Membrane Desalination & Deflouridation plant installed at HCST Campus, Farah , Mathura

Iron Removal Plant : The 5000 L PD based on membranetechnology developed by Central Glass
and Ceramic Research Ingtitute, Kolkatainstalled at Sikkim Science Centre Gangtok
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Agribusinesspromotion: Agribusiness Promotion through technology demonostration in Renwai
region (District Uttarkashi) Uttarakhand isbeing taken up. A tissueculturefacility hasbeen set upandin-
vitro propagation of early and dwarf varietiesof walnut aswell as chrysanthemum isbeing undertaken.

Tissue culture facility at Renwai Region, Uttrakhand

Organicfarmingproject at Skkim

DST hasinitiated an Organic Agriculture Programme based on Scientific Inputsin Sikkim statein
collaboration with MR Murarka GDC Rural Research foundation, Jaipur to provide agro advisory and
minimizethe use of pesticides so that good nutrition valuein the vegetables/ cropsmay beachieved .

(Organic farm of Tomatoes established at Kokley Village of Sikkim)
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Someof the new projectswereinitiated on “ Demonstration and popul arization of value addition and
processing of Garlicin production catchments’, “ Technology Demonstration of biogas enrichment and
bottling system for rural energy security”, “Kedarnath-11 Mini Hydro power project (2* 100 KW) at
district Rudraprayag, Uttarakhand”.

L ocation Specific R& D and Technology Development

New projectswereinitiated on: “ Devel opment and commercialization of traditional KUM asherbal
hair dye’, “ Potential and prospects of Algae and aquatic plant pigments of |ake Chilka (Berhampur) for
industrial application”, “ Survey and identification of wasteland- farmers participatory approach for
prospective converting into productiveland”, “ Studies ontheemerging diseasesand traditiona medicina
practicesin IndiraGandhi Nahar Pariyojna(IGNP) of Western Rgjasthan”, * Estimation of pesticidesand
heavy meta sin peopleof Bihar and linkagewith Cancer” , “ Study project of Nagaland toinitiate Organic
Agriculture Programmebased on Scientific Inputs’, “Impact of water quality on hypoheric biodiversity in
the selected tributaries of Gangaand Yamunariversof Doon Valley, Uttrakhand, “ Implementation oriented
parcel-wise database creation on S& T needsfor devel opment of fishery and sericulture sector on most
backward digtricts, West Bengd”, “ Bioremediation of contaminated soilsin different agro-ecological zones
of Tmall Nadu’, “ Bio-prospecting of plant fibres’, “ Integration of botanical pesticidesand entomopathogenic
fungi for the control of mosquito vector at different agro climatic regionsof Tamil Nadu”.

Theprojectson* Extens on and technol ogy demonstration for in-vitro clona multiplication of Bamboo
and Shisham and their establishment inthe Uttar Pradesh”, “ Survey Collection and anadlysisof Oil, Protein
and Fatty acid profilefrom seedsof different speciesof Acacia(Babul) distributed in Rgasthanto beused
ashiofuel” were completed

Joint Study / Surveys/ Programmes

a) 32" Series” Student Project Programme cum Exhibition” for final year Engineering studentswas
organized in collaboration with Karnataka State Council of S& T, Bangalore.

b) 4" Uttarakhand State Science & Technology Congress (USSTC) wasorganized during 10-12
November 2009 in collaboration Uttarakhand State Science & Technology Council, Dehradun.

c) 5"J&K Science Congressorganized during 9-11 Feb 2010in collaboration with J& K State Council
of Science& Technology, Jammu.

d) 22vKeraaScienceCongressorganizedin collaboration of the K erala State Council for Science,
Technology & Environment, Thiruvananthapuram during 29-31 January 2010.

€) A National Seminar on“Role of womenin combating climate change” supported at KeralaState
Council for Science, Technology & Environment, Thiruvananthapuram.

f)  Awarenessprogrammeon ‘ PesticidesMonitoring in Seasona Vegetable and Soil of AgraDistrict’
wasorganized at Hindustan College of Science & Technology, Farah, Mathuraon 8 March 2010.

g Organization of State Level Science Exhibition for motivating basi ¢ scienceamong studentsand
public supported at Yadava College, Madurai.

h)  Brain Storming Session of Scientific Advisory Council to PM (SACto PM) with State Science &
Technologies Councilsisplanned at Indian National Science Academy (INSA), New Delhi on27
March 2010.
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MI1SSION ON NANO SCIENCE & TECHNOLOGY

TheMissonon Nano Scienceand Technology (Nano Mission)- an umbre laprogramme- waslaunched
inMay 2007 to promote R& D in thisemerging and highly competitiveareaof researchinacomprehensive
fashion. Themain objectivesof theNano Mission are bas ¢ research 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. In 2009-10, Nano Mission recorded significant
expansoninitsactivitiesand a so continued to break new groundsin promotion of R& D inthisfield of
research.

Cadlibration runswere carried out with the I ndia-Japan beamline at the Photon Factory, KEK,, Tsukuba,
Japan onway to itsestablishment and commissioning for wider use. Thisproject was sanctioned last year.
Thedatagathered during calibration runswasvery promising and reassuring. Thebeamlineisexpected to
befunctional by mid-2010.

For getting accessto al thebeamlinesat the PETRA-I11 Synchrotron Radiation Facility and FLASH
facility at DESY, Hamburg, Germany, a Detalled Project Report (DPR) was prepared during the year.
Thisfacility isalso expected to become availableto the I ndian scientistsnext year. PETRA-I11 beinga
high-energy X-ray sourcewith nanosized beams itsavailability will beof specid sgnificancefor nanoscience
research inthe country.

A comprehensve planto launch applied nanotechnol ogy oriented projectswith industry participation
wasworked out. The programmeisexpected to belaunched by mid-2010.

Thebiennia International Conference on Nano Science and Technology (ICONSAT- 2010) was
organized at |1 T-Bombay, Mumbai and it was attended by over 700 del egates from across the world.
Over 1100 abstractswerereceived for this Conference and only the best could be accommodated. That
showed theincreased scientific standing of thisactivity at theinternationa level. ThisConferencewasaso
attended by large number of research studentswho showcased their research through posters.

The 4" National Research Award in Nano Science and Technol ogy was awarded to Prof. Pushan
Ayyub of the Tatalngtitute for Fundamental Research, Mumbai during ICONSAT-2010.

The Institute of Nano Science and Technology at Mohali (INST-Mohali) got registered as an
autonomous society during theyear. Thisingtitute would focuson researchin the areas of agri- and bio-
nanotechnol ogies. Temporary accommodation hasbeen leased to start the activities of theinstitute.

M. Tech. in Nano Science and Technol ogy was supported in onemoreingtitute, viz. the Jawaharla
Nehru Technologica University (INTU), Hyderabad, during theyear, thereby raising thetotal number of
ingtitutionsrunning PG programmesto fifteen.

33 new R& D projectswere funded thisyear which aimed at investigating fundamental scientific
aspectsof nano-scale systems. Asexpected, these projects spanned awidevariety of subjectslikegrowth
and characterization of Gallium Nitride and related al oy heterostructures, synthesis& characterization of
hybrid polypropylene-montmorill onite-wood fibre nanocomposites, devel opment of nanodid ectric polymeric
materid for industria gpplications, controlled drug delivery using layer-by-layer self assembly on magnetic
PL GA nanoparticlesusing dua drug regimefor breast cancer therapy, etc.
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Large number of very good publications have comeout of theongoing R& D projectsand the Units
and Centressupported so far. Significant scientific resultsreported from these projectsare asfollows:

o Work isin progress on functional nanomaterials for solar cells and other opto-electronic
applications. Investigations have been done on metal oxide nanoparticle based dye sensitized
solar cdllsand visiblelight photo catalysts.

0  Studiesonnanocrystal formation from amorphousphasein Zn and Fe based aloys concluded
that the constituents of micro structure with magnetic nature of phasesand nature of interfaces
between crystalline and amorphous phases dictated the overall magnetic propertiesof these
novel nanocrydalinematerias.

0 Studies havealso been carried out to study the influence of doping on the structural and
photoel ectronic propertiesof Indium-doped ZnO (1ZO) thinfilmsdeposited by sol-gel technique.
IZOthinfilmisan attractivematerid for trangport e ectrodein Schottky barriers, photo-detectors
andthinfilmssolar cells.

0  Work onhydrotherma synthesisof TiO, nanoribbonsanditsagpplicationin photo-electrochemical
splitting of water for hydrogen production isunder progress.

0 Detaled Microwave absorption studies carried out on nanocomposite films made of silver
nanoparticlesembedded with poly-vinyl-a cohol hasshowed that thesefilmsexhibited appreciable
microwaveabsorptioninthe8-12 GHzrange.

Significant progress had a so been madein the ongoingjoint ingtitute-industry linked projects. Ina
project on nanocompositesfor tyre applications, nanoclay hasbeen used asfillers. The clay used was
modified montmorillonite clay. The nanocompositeswere anayzed by anumber of techniques. Amongthe
new observationswasexfoliation of therubber nanocomposteswhen the curing temperaturewasmaintained
at 191UC. Theexfoliated structures have shown high gas permesbility. In aproject on nano fibresand
textiles, significant progress has been made on encapsul ated phase change materid sfor thermo-regul ated
smart textiles, textile nanofinishes and production of nanofibre web by electrospinning for filtration
applications. Auto filters based on nanofibre-based filtration mediaare under industria trials. In another
project, an electrochemical nanofabrication facility hasbeen set up for preparing TiO, nanotubesand ZnO
nanorods of different aspect ratios. These materials areimportant because of their usein photovoltaic
devices. Dye Sensitized Solar Cells (DSSC) have a so been fabricated and characterized.

MEGAFACILITIESFOR BASIC RESEARCH

The Mega Facilitiesfor Basic Research programme was launched to either build large research
facilitiesin thecountry or to participatein building and using such facilitiesabroad to answer some of the
most fundamenta and significant scientific questionsin contemporary science. Thenatureand scaleof such
facilitiesmakethem manifestly multi-agency, multi-ingtitutiona and, quite often, international in character.
Theother distinguishing feature of thesefacilitiesisthat they areextremely long-term projects.

India sactive participationin experimental programmesat CERN, Genevacontinued during theyesar.
Projectswerefunded, jointly with the Department of Atomic Energy, for taking partinthe CM S (Compact
Muon Solenoid), ALICE (A Largelon Collider Experiment) experimentsat CERN and in the establishment
of theLHC (LargeHadron Collider) Computing Grid.
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Significant progresswas madein defining India sparticipationinthe FAIR (Facility for Antiproton
and lon Research) project at Darmstadt in Germany. The R& D and prototyping work advanced for the
magnet components and some componentsof the CBM (Compressed Baryonic Matter) detector. Items
for in-kind contribution to the PANDA (Antiproton Annihilationsat Darmstadt) and NUSTAR (Nuclear
Structure, Astrophysics and Reactions with Rare-1sotope-Beams) experiments were also identified.
Following the special effortsby DST and DAE, the Electronics Corporation of Indiaalso joined this
collaboration. They identified power convertersastheir in-kind contribution.

Projectsfor detector R& D and prototyping for the India-Based Neutrino Observatory (INO) were
formulated by severa university groupsand submitted for financia support. A project for setting up atwin
beam lineat the Elettra Synchrotron Fecility at Trieste, Italy for macromolecular crystallography and high
pressure physicswas submitted for financia support. A Detailed Project Report for India sparticipationin
aGiant Segmented Mirror Telescope project abroad was a so formul ated and submitted. Eva uation of the
sameisin progress.

NATIONAL GOOD LABORATORY PRACTICE PROGRAMME

Governmentsand industriesall over theworld are concerned about safety of humans, animasandthe
environment through use of chemicas(industria chemicals, pharmaceuticass, veterinary drugs, pesticides,
cosmetic products, food additives, feed additives, etc.). Regulatory authorities, the world-over, are
continuoudy engaged in determining theleve of risksacceptableto the society and €l aborate on scientific
inputs and technical datato ensurethat risks posed by these chemicals do not exceed the contemplated
leve of risks.

Good Laboratory Practice (GLP) isaqudity system, which hasbeen evolved by the member countries
of Organization for Economic Co-operation and Devel opment (OECD), concerned with the organi zationa
processand conditionsunder which non-clinical health and environmenta safety studiesontheabove-said
chemicalsare planned, performed, monitored, recorded, reported and archived. Thissystem helpsto
ensurethequdity andintegrity of safety data(on chemicals) produced by test facilities The OECD Principles
of GLPareinternationally accepted.

A Nationa Good L aboratory Practice (GL P) Compliance Monitoring Authority wasset upinApril
2002, under theadminigtrative control of DST, with the gpprova of the Cabinet to help Indianindustriesto
obtain GL P-compliancestatusfor their test facilities, sothat datagenerated by thesetest facilitiesisacceptable
inthe countriesof OECD. India, at present, enjoysthe status of aProvisional Member of the OECD for
the purpose of GL P, and thismembershipwill endinApril, 2012.

Some of themgjor achievementsof theIndian GLP programme areasfollows:
*  Twonew test facilitieswere granted the GL P-compliance status. Theseinclude:
a NIPER, Mohdi
b) HimaayaDrug Company, Bangdore
*  Onenew test facility wasre-certified:
a) ZydusResearch Centre, Ahmedabad

*  Annua Surveillanceinspection of following test facilitieswasdone and their GL P-compliance status
was continued for aperiod of another year :
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||BAT, Padappai

b) Ja Resarch Foundation, Vapi

c) Dr.Reddy’sLaboratoriesLimited, Hyderabad

d) GhardaChemicdsLimited, Dombivili

€)  Orchid Chemicasand PharmaceuticalsLimited, Chennai

f)  AdvinusTherapeuticsPrivateLimited, Bangalore
Ranbaxy Research Laboratories, Gurgaon

h)  Intox PrivateLimited, Pune

i)  Laboratory Anima Research Services, RelianceLife SciencesPrivate Limited, Navi Mumbai

])  ShriramIngtitutefor Industria Research, Delhi

»  Thefollowingtraining course/ workshop/ sympos um were organized and supported by NGCMA,

DST in2009-10:-

a) SendtizingWorkshop on GLPat INSA, New Delhi on 24 July 2009.

b) Brainstormingfor GLPInspectorsat INSA, New Delhi on 11 September 2009.

c) Aproject on Developing GLPstandardson Bio-Medica Devicesinitiated at Sree ChitraTiruna
Ingtitute of Medical Sciencesand Technology, Thiruvananthapuram.

d) One day Pre-Conference Workshop on “Pre-clinical toxicology and ethics in animal

experimentation and GLP” on 4 November 2009 at NIN, Hyderabad.

*  OECD carried out the evaluation of the Indian GL P Programmethrough their Mutua Joint Visit
(MJV) during 14-18 February 2010. The MJV team consi sted of expertsfrom the GL P authorities
of Australiaand UK.

e TwolIndian Inspectorsattended the 9" OECD GLPTraining Courseat Bassel, Switzerland.

*  Thewebsite of National GLP Programme “www.indiaglp.gov.in” hasbeen re-designed and is
continuoudly being updated.

CLIMATE CHANGE PROGRAMME

Under the aegis of the National Action Plan on Climate Change (NAPCC), the Department of
Science & Technology, Ministry of Science & Technology has been entrusted with the responsibility of
coordinating two National Missionson Climate Change. Theseare (a) Nationa Mission on Sustaining
Himalayan Ecosystem and (b) Nationa Mission on Strategic Knowledgefor Climate Change.

TheNational Mission on Sustaining Himalayan Ecosystem (NM SHE) proposesto work towards
initiating research & devel opment in therelevant areas, taking up appropriate policy measuresandtime
bound action programmesto address sustenance and ecological resilience of the Himalayan regionand
ensurethe continued provision of key ecosystem services.
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TheNational Mission on Strategic Knowledgefor Climate Change (NM SK CC) seeksto build a
vibrant and dynamic knowledge system that would inform and support national action for responding
effectively to the objective of ecologicaly sustainable devel opment.

Both the Mission documents have been accorded in-principle approval by the PM’s Council on
Climate Change. Asper Council’sdirectives, the Mission documentsare being further revised and updated.
Theactionsfor obtaining necessary administrative and financial approval sfor implementation of thetwo
missionshave beeninitiated.

Attemptsarebeing madeto bring the experts, ingtitutionsand research & scientificcommunitiesat a
common platform to share their experience and expertisein the key areas of Climate Change. Inthis
regard, anationa level Brainstorming meeting wasorganized on“Himaayan Climateand Glaciers’ a 1T
Dehi on 15-16February 2010. Over 70 scientists, expertsand studentsfrom about 25 institutionsacross
the country participated in themeeting. Severa short and long term recommendationsemerged for further
implementation under the NM SHE mission.

Effortsared so being madeto identify the knowledgeingtitutionsengaged in R& D development and
capacity building relating to abovemissions.

NATIONAL MISSION ON BAMBOO APPLICATIONS

Theobjectivesof the National Mission on BambooApplications(NMBA) are: (i) devel opment and
induction of technol ogiesand va ue adding processesin the bamboo sector for itssustainableindudtriaization
(i1) income and employment generation in rural/ backward areasin bamboo resourceregions(iii) support
for growth of bambooindustries.

Sustained support to bamboo housing and structures

(i) WithNMBA support 20 projects aggregating Rs.5.9 croreswere completed with ~ counter-part
contribution of Rs.4.7 croreswhichisnearly 80% of the project cost.

(i) Nationa Ingtitute of Fashion Technology campusinfrastructurewasimplemented at Kangra(HP)
(i) Bamboo classroomsé& utilitieswere erected in about ten colleges attached to Delhi University.

(iv) A new project has been approved for implementation in Arunachal Pradesh to manufacture new
jointing technology productsdevel oped in Germany.

(v) Two bamboo timber industrial projectshave been approved to facilitate indigenous production of
bamboo timber and strand boards, one eachin Mizoram and Maharashtra.

New initiativesand ideas
(i) 1600 bamboo poly houses have been successfully implemented in Sikkim.

(i)  Setting up of 1000 bamboo poly houseswith Indian patented technology in Himachal Pradesh has
been approved.

(i)  Setting up ten Centresfor Bamboo Training and Product Development in joint or PPPmode has
been approved. The Centreshave begun operationsin Gujarat and M aharashtra. Centreshave been
sanctioned in Chattisgarh and Orissa
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(iv) Aninternationa cooperation project withINBAR for design and standardi zation of bamboo connection
technol ogy for wholebamboo structures hasbeen gpproved. It involvesasustained training component.

(v) Import of German technology (for bamboojointing) to set up acommercial Export oriented Unitin
Arunacha Pradesh.

(vi) Theconcept of industria bamboo plantation for captive usein bamboo industry isbeingincorporated.

(vii) Research and development project sanctioned for use of bamboo plastic and bamboo compositesin
the proposed car-taxi project in Delhi (collaboration with Argentum Motors)

(viii) Bestdisplay award for bamboo pavilion during Indialnternational Trade Fair 2009.
(iX) Threebamboo storesin Delhi, Mumbai and Ahmedabad
(iX) Ninepromotiona filmsinbamboo released on NET and DVD.
(X) A website hasbeen devel oped for marketing of bamboo industrial roducts.
Resear ch projects
Atotal of 11 research projectswere sanctioned with atota outlay of Rs.2.5 croresincluding:
()  Useof bamboo asNano Whisker
(i) Useof bamboo plastic and bamboo compositesin car-taxi projects

(i) Doublestorey bamboo buildings: structural design and documentation study has been undertaken
with Jadavpur University, West Bengd .

(iv) Studieson economic vaueadditionin variousbamboo industry sectors have been undertaken.

(v) CDM (Clean Development Mechanism) study inbamboo structures, gasification and charcoa sectors
hasbeeninitiated to tap the potential of Bamboo in the present context of climate change.

(vi) Eco-friendly resin project study has been undertaken with 11T, Delhi for the bamboo board and
flooringindudtry.

Sanction of new bambooindustrial units

(i) Atotal of 34 projectswere approved at atotal investment of Rs.46 crores, out of which private
investment generationwill be Rs.25 crores.

(i) A bamboo energy project of 1.2 MW hasbeen sanctioned in Madhya Pradesh with aproject cost of
Rs.5.2 croreswhichisbased on bamboo gasification.

(i)  Two new, ambitious bamboo timber projects (total project cost Rs.29 crores for both; NMBA
contribution Rs. 10 crores) for manufacture of bamboo timber and strand boards have been approved.

INNOVATION CLUSTERS

Theschemeamsto create globally competitive research and technol ogy basefor cluster devel opment
at the community level and fostering technol ogy |eadership through cluster champions and knowledge-
based dtrategies. Theschemea so aimsto devel op cognitive science cluster for carrying out researchinthis
specidiseddomain.
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Learning from the past work, need wasfdt to focuson moreknowledgeintensive clusterswith higher
scopefor innovation. Accordingly, an ICT cluster inthe National Capital Region of Delhi andtwo Life
Sciencesclustersat Ahmedabad and Hyderabad were selected for targeted interventions. Drawing from
the promising outcomesof interventionsat Samalkha foundry cluster, it wasdecided to retain and expand
the scope of interventionsin the nearby two foundry clustersof Haryana. Achievementsintheseclusters
during 2009-10 areasfollows:

*  Mappingof all relevant stakeholdersinthelCT cluster of NCR region of Delhi isbeing done. A
suitable action planisbeing drawn to foster innovation and implement it to ensure that at least 5
innovationsare supported. Besides, at least 5 networkd ingtitutions or forumswoul d be supported or
created to enhancetheir focus of activitiestowardsinnovation

*  Mapping of stakeholdersamong Life Science clusters of Ahmedabad and Hyderabad too isbeing
done, action plan drawn and activities to strengthen the local eco-systems launched. At least 4
innovationsareto be supported among different product and service categories.

»  Potentid gainsonbundling of carbon creditswill havebeen ascertained dueto technol ogy up-gradations
in Samalkhaand adjoining foundry clusters. For thefirst time 40 enterprisesout of aprojected 200
enterpriseshave agreed tojoin handsfor collective bundling of 280,000 potential carbon creditsover
next 10 years. At least another 40 foundry enterprisesamong 3 foundry clusterswill adopt up-graded
technology and practicesleading to asaving of another 1500 M Ts of coke per annum and 3,750
MTsof carbon di-oxide reduction per annum.

e Mutualy beneficia linkageswith I TI Panipat are being established to devel op amodern mini Foundry
andto ensureavailability of skilled human resourcesfor the cluster.

*  Market assessment (Domestic and export) for chaff cutters is being undertaken and at least 2
prototypesof chaff cuttersand sugar cane crusherswill be devel oped.

Under Cognitive Science Research Initiative, Department provides support for basic science,
infrastructure devel opment and human resource devel opment. In additionto this, Department hasinitiated
anew programmeof ‘ Post Doctoral Fellowship’ in Cognitive Sciencefrom thisyear to encourageyoung
researchersto pursueresearch and make career inthisemerging field. Thisyear Department hasreceived
24 gpplicationsfor consderation.

Department isdevel oping two magjor interdisciplinary programmes under top-down approach, one
on ‘language and cognition’ with 27 Plsand the second on ‘ cognitive networks' with 12 PIs. Thefirst
project ‘ Languageand brain organization in normative multilinguaism’ addressestherelationship between
language and cognition ashuman capacity with aspecia emphasisonthelinguistic and cognitivediversity
of India. Theother coordinated project on * Generativity in cognitive networks' dealswith the study of
manner inwhich mental functionsemergefrom interconnected neural architecturesand focused onthe
integration of mental functionslikeemotion, thought and socia cognition aswell astheevolution of these
functionsacrossevolutionary time. Both projects have been sanctioned by the Department.
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GENDERINITIATIVES
Science & Technology for Women

The Science and Technology for Women scheme of the Science for Equity, Empowerment and
Development (SEED) Division aimsto promote research, devel opment and adaptati on of technology to
enhancethe overal socia statusof women and augment their contribution S& T devel opment, especialy
inrura areas. Priority areas, withwomen aspecific target groups, havebeenidentified for proper scientific/
technicd interventionsin theexisting methodol ogiesfor empowerment and sugtainablelivelihood. Coordinated
Programmes (AICP s) have been launched in select technol ogy areasto provide aplatform for spread of
successful technology packagesto remote partsof the country. Thefocusof these S& T interventionshas
been variousaspectsre ating to agriculture (including post harvesting techniquesused by women) horticulture,
sericulture, aguaculture, indigenous health practices, cultivation of medicinal plants, aromatic grasses,
occupationa hazards, etc. Thefollowing aresomeof the programmestaken up under the present component:

*  Under aproject sustainable livelihood options for rural women focus has been on utilization of
underexploited crop plantsin Thrissur district of Keralacovering seven Panchayaths. The project has
been conceived and planned with an integrated approach using inputs of agronomy, processing
technology and extension. Thefacilitiesat the Radio Tracer Laboratory under theKeralaAgricultura
University have been utilized for analyzing the nutrient contents of the plants. The selected |l eafy
plants, viz., Boerhaavia diffusa, Cassia tora, Centella asiatica, Curcuma amada and
Alter nanthera sessilishave been planted in both controlled conditionsand inthefarmers' field as
intercropsin coconut.

Intercropped situation for sustainable livelihood options. Growing L eafy Plantsasinter crops
with coconut.

*  Himacha Pradeshisan agrarian Stateand most of its population depends upon agricultureand alied
activitieslikehorticultureand cattlerearing. However, dueto over exploitation, agricultureand related
activitieshave becomelesslucrativein termsof economic returns. Rejuvenation of soil requires
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extensive usage of animal excretaand composting of biomass; these require promotion of cattle
rearing on alarger scale. To extend these activitieson wider scalein the State, aproject hasbeen
implemented covering 500 womenin 8 blocksof fivedigtricts. Theobjectivebeingto achievequality
milk production and availability of animal excretafor bioremediation of agriculturesoil. Theslage
making technology also demonstrated among the beneficiaries of 3 blocks depending upon the
availability of greenfodder after rainy season. Large scale demonstration of silage making using
waste from the maize crop and cabbage was demonstrated among the beneficiaries and silage
demonstration weretaken up using waste of the maize crop and cabbage.

»  Technology packagesfor total rural sanitationfor womenin coastal and semi-arid village/ household
cluster hasbeen devel oped and tested by Indian Ingtitute of Science, Bangalorein (i) Vizhinjamasa
near-coadtd villagedugter near Trivandrum, and (i) Ungraasasemi-arid village cluster near Bangaore.
Thedementsundertaken under thisproject are: Comprehensivecommunity study/ assessment including
needs assessment/ eval uation, I nteraction with officialsto identify work strategy and community
approach—Panchayat, local NGOs, hedth official sand doctors, Kudumbasree (family volunteers),
TSC/ICDS, NSSand Rdligiousbodies(Church & Jammat), Extensive documentation of community
hygiene practices and status of living, environment, evaluation and adoption of the * Sanitation
Approach’, Understanding systemic causal rel ationships between sanitation and hygiene practices,
instancesof diseases, livelihood, incomeand family welfare, Comparative analysisto identify state of
sanitation withinacommunity, I dentification of appropriate gender specificintervention/ approachin
the provision of improved sanitationfacilities.

Major Programmes| mplemented
Rural Women’sTechnology Park

To consolidate the effortsinitiated in earlier phases of the scheme, the concept of setting up of
Women Technology Parks (WTP) was actualized. These rural WTPs act as windows for providing
information, creating awareness, giving training for appropriatetechnol ogiesleading to skill up-gradation
and also establish theimportant forward and backward linkages for income generation through micro
enterprisesfor women. Since geographic and agro-climatic aspectsare one of the magjor distinguishing
features demanding | ocation specific orientation, these Technology Parksare set up for special terrains
such ascoastal, hill and arid zone. WTPshave been facilitated in Andhra Pradesh, Arunachal Pradesh,
Assam, Gujarat, Karnataka, Kerala, MadhyaPradesh, Maharahtra, Orissa, Pondicherry, Rgjasthan, Tamil
Nadu, Uttaranchal, and West Bengal . Technology areas, which are addressed in these WTPs, are post
harvest processing, soil fertility management, medicinal plant cultivation & semi processing, nursery
techniques, aquaculture and energy besidesfocusing on drudgery reduction devisesand women’shealth.

Developing community based approach for prevention and management of anaemia through
nutritional inputsand awar enessamong youngrural womenin India

Anaemiaremainsamajor health problemin rural Indiawith morethan haf of the pregnant women
in rurd Indiasufferingfromiron deficiency anemia. Iron supplementationisbeingimplementedinIndiafor
last two decades. However; complianceinrurd aressisfar from satisfactory. Creating nutritiond awareness
to promote consumption of ironrich foodslike Green L eafy Vegetables (GLV) hasbeenfelt tobeamore
meaningful and long lasting solution. A programmeinvolvinginterventionsof ironrichlocaly available
foodsthrough promotion of nutritional knowledgeand awarenessamong young rural motherswaslaunched
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in the form of a Coordinated Programme on Green L eafy Vegetables (AICP—GLV) involving State
Universitiesand Voluntary Organizations at 16 sitesin 10 States. The mainstay of thisprogrammeis
Sustai ned awareness generation and continuous monitoring for optimal impact.

L ar ge scale employment gener ation in coastal India through sustainable utilization of marine
bio-resour ces

L arge scaleemployment generationin Coastal Indiathrough sustainabl e utilization of Marine Bio-
resources is being implemented by Universities and VVoluntary Organizations through a coordinated
programmefor establishment of cultivation farmsby loca SHG'sof fisherwomen populationtodevelopa
demondtration farm, harvesting and drying technol ogies, training and dissemination of thetechnology for
their livelihood generation & economic sustainability aong variouscoastd statesof India. Thisprogramme
has been implemented in coastal regions of Gujarat, Maharashtra, Kerala, Tamil Nadu, Orissaand West
Benga. Over 1000 fisherwomen have benefited from the programme.

National Award for Women’sDevelopment through Application of Science & Technology

SEED Divisonisimplementing an award schemetitled “ Nationa Award for Women's Devel opment
through Application of Science& Technology” under theprogramme S& T for Women since 2000. This
award isbeing given every year and carriesacash prize of Rs. One lakhfor individuasand Rs. Tenlakhs
foringtitution alongwith acitation. Thisawardfor theyear 2008 wasgiven away by Shri Prithvirgg Chavan,
Honorable Minister of State (1C) Science and Technology on 26 February 2010. Therecipientsof this
year’ saward wereDr. V. Geethdakshmi, Professor, Agro Climate Research Centre, Tamil NaduAgricultura
University, Coimbatore; Dr. (Smt.) RamaK. Naik , Director of Instruction (HSc), Collegeof Rural Home
Science, University of Agricultural Sciences, Dharwad under the category of individualsand Himalayan
Environment Studies and Conservation Organization (HESCO), Village Shuklapur, PO Ambiwala,
Dehradun.for their outstanding contributionin thefield of economic and socia empowerment of womenin
rural areasthrough structured radio lessons on health foods nutrition, sanitation, reproductiverights, non
communicabl e diseases and reduction of drudgery for women, to the devel opment of aweather based
agro advisory servicefor thebenefit of thefarming community creatively us ng acommunication network
of eectronicand massmedia and towardswomen empowerment in the Himalayan region through gender
specificS& T interventions, respectively.

Fellowship Schemefor Women Scientists
WOSA

The*Women Scientist Scheme-A (WOS-A)’ of DST isaimed at providing opportunitiesto women
scientistsand technol ogistsfor pursuing researchin frontier areas of Scienceand Engineering. A specia
provision has been made under this schemeto encourage those women scientistswho have had break in
their careers. It providesalaunch pad for them to return to mainstream of Science and work as bench-
level scientigts.

Sinceitsinceptionin 2003, the Department has supported 853 projectsin different disciplinesThe
age-wisedistribution of women scientists supported under the Scheme shows that maximum number
(approx. 70%) of selected candidatesarein the age-group of 35-50 years, which seemstojustify itsaim.
Thisyear 174 projects have been sanctioned thisyear. During theyear, the Department hasa so monitored
162 ongoing projectsfunded under this Scheme.
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The Department started Sensitization Workshops on Women Scientist Scheme—A (WOS-A) in
2007 to popularizeit among scientistsand technol ogistsin various parts of the country and aso to mentor
them. Department has organized Sensiti zation Workshops at Hyderabad, Gorakhpur, Srinagar, Imphal,
Visakhapatnam, and Port Blair.

Analysisof overall performanceindicatesthat these women scientists have contributed morethan
450 research papersand 30% of the awardees have got employment in universitiesand national labs-a
sgnificant addition to the scientific workforce of the country.

Department hasinitiated aspecia programme*“ CURIE” (Consolidation of University Researchfor
Innovation and Excdlencein Women Universties) in 2009 specificaly for thewomen universitiesto enhance
their R& D infrastructure. During theyear Four (4) Women Universities have been supported for 3years
onthebasisof their overall performance. These are: Avinashilingam Women University, Coimbatore
Banagthdi Univeraty, SNDT Women University, Mumba Sri Padmavati MahilaVisvavidydayam, Tirupdi..
Thisnew initiativeisexpected to makeanimpact on the quality of research output from theseuniversities.

Fellowship Schemefor Women Scientistsfor Societal Programmes (WOS-B): The scheme
forwomenscientistsfor societd programmes(WOS-B) isdesigned tofulfill variousobjectivesinachdlenging
inter-disciplinary field for the devel opment of the society. Over 150 women scientists have benefited from
the schemesinceitsinceptionin 2003. During theyear 2009, anumber of projectson societal importance
were sanctioned to the women scientists, who, somehow, could not continue with mainstream science
work. Theprogrammeattracted thesewomento re-enter and takeup R& D with S& T ingtitutions. These
projectswereintheareasof agriculture, horticulture, hedth, environment, pharmaceutical, natural resources
regeneration, etc.

Inoneof the projectsbeingimplemented inAmdavillage of KotraTehs | of Udaipur Didtrict, reveded
that 100% of the households have been using fuel-wood collected from nearby forest. The average
cooking timefor tea, Rabari and other meal swas 23, 68 and 78 minutesrespectively through traditional
Chulla, whereaswithimproved Chullaanet saving of 3, 19 and 31 minutesfor the respectiveitemswas
achieved. Thermal efficiency wasa so evaluated with traditional cook stovesand double pot improved
cook stoves, whichwasfound to 9 and 27 percentage respectively. It wasa so found that 75% of female,
60% malewerein poor health conditions. Experimentshave been conducted which result in fuel-wood
saving, reduced cooking time, lesssmoke, lessdrudgery through better design and user friendly Chulla,
which canasobemaintained eadlly.

Fellowship Schemefor Creating Self-Employment Opportunitiesin IPR (WOS-C)

TheWOS-C schemeof DST isbeing coordinated and implemented by the Patent Facilitating Centre
(PFC) of TIFAC sinceitsinceptionintheyear 2002. Under thisschemethe selected women scientistsare
trained for oneyear intheareaof PR, mainly patents. Thetrainingisbeing carried out at four different
centresat New Delhi, Chennai, Kharagpur and Pune. 150 women scientists have been trained and 74
candidates have successfully cleared the Patent Agent Examination conducted by the Patent Office of
India. Asacash incentivefor clearing thisexam, thewomen scientistshaveindividually been provided
Rs.10,000/- each. Most of thesewomen scientistsare now well placed and are pursuing their career inthe
areaof IPR.

Thetrainingfor the 71 candidates of thefourth batch wascompletedinApril 2009 and training for the
fifth batch started on 11 May2009. 83 candidatesare attending thistraining. Thesixth batchisexpected
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to start thetraining in May 2010. A written examination of the shortlisted candidateswas held on 31
January 2010 and 1021 candidates appeared for the examination and 257 candidates have now been
caledfor theinterview.

Task Forcefor Women in Science

In December 2005, the Government of Indiaset up aTask Force on Women in Science. DST was
givenrespongbility to providethe necessary support. The Task Force had membersrepresenting different
disciplinesof science, indtitutionsand different regionsof the country. The mandate of the Task Forcewas
to recommend appropriate measuresto promote and encourage women to take up S& T professions; to
formulate atime bound plan of action for these measures; to suggest measuresto motivate girlsto take up
S& T for higher education and devel op ascientific temper and awareness; to interact with other scientific
departments’ organizationson implementation of gender enabling measures; and to consider and recommend
other proactive measuresto bring about agreater involvement of womenin S& T.

The Task Forceheld meetingsin different geographica partsof the country. All themeetingsincluded
interactionswith women scientists, so asto gather information, suggestions and feedback from them. It
facilitated the setting up of awebsite, www.indianwomenscientistsin Thiswebsite now hostsaDirectory
of IndianWomen Scientists, whichisauseful databasethat can be consulted when choosing speakersfor
conferences, membersof selection committees, etc. It d so providesaninteractiveforum for women scientists
to network and shareinformation.

A book of compilation of achievementsof prominent women scientistsis being brought out. Such
bookswould serveto inspireyoung girlsto take up science asacareer.

A portraya of gender in school sciencetextbookswas anissuewhich was addressed by examination
of school text books for adverse portrayals. Thiswas done by the Homi Bhabha Centre for Science
Education and Research, Mumbai. An adverse portrayal in such textbooks can reinforce prejudices, while
apositive portrayal could encourage moregirlsto study science.

Study and Practice of Science by Indian Women—The Current Status:

e  Thoughthepercentageof girlsstudying sciencein Indian universitieshasincreased Sncelndependence,
theideal fraction of 50% of femal e students has not been achieved; in fact thereisevidencethat the
percentage has plateaued at alower level.

e  Thepercentageof girlsstudying engineering isevenlower thaninbasic science. Thestuationinthe
[ Tsisparticularly dismd.

e  Somepartsof thecountry appear to belagging behind. Grossregional disparitiesareevident, greater
effortisneeded hereto increasethe percentage of girlsstudying science.

e Thereisadrasticdrop inthe percentage of women, from the doctoral level to the scientist/ faculty
position suggesting abottleneck at the employment stage, dueto recruitment proceduresand family
responsibilities. Focused efforts are needed to identify the sources of this precipitous drop, and
counteract them.

e  Another striking observationisthe paucity of women at the senior most administrative and policy
making positionsinthescientificingitutions.
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Thereport of the Task forcefor women in science eva uatesthe present Situation for women scientists
inIndia, attemptsto identify the societal and ingtitutiona reasonsasto why women scientistsappear to be
at adisadvantage, and suggests somemeasuresthat could betakentoimprovethe situation. The Report of
the Task Forcefor Women in Sciencewasrel eased by the Hon' ble Minister of State (IC) for Science &
Technology and Earth Sciencesat afunction held on 27 January 2010 at VVigyan Bhavan, New Delhi.

A Standing Committee hasbeen set up under the Chairmanship of theHon’ bleMinister of State (1C)
for Science & Technology and Earth Sciencesto formulate guidelines for creating agender enabling
environment in S& T ingtitutions and organi zations, recommend specia measuresto ensure growth of
women scientigsintheir professiona career keepinginview leadership rolethey may haveto play, consider
setting up specia cellsfor womenin scienceinthe State S& T Councilsand Departmentsand in S& T
institutionsand organi zations, recommend and approve programmes designed specificaly for fostering
utilizing and supporting womenin S& T, ensurethat organization/ institutions adhereto the principles of
gender justice, monitor periodically implementation of variousrecommendationsof the Government for
facilitating appoi ntment, working and promotion of women scientistsin S& T organizationsand also generd
recommendationsin respect of working women, ensurethat complaintsof women scientistsrelated totheir
workplace areattended to quickly by their respective organizations, keep the Government informed about
it sactivities. A Technical Advisory Committee hasal so been set up to advisethe Standing Committee.

FLY ASHUNIT

Thefocus of Fly Ash Utilization (FAU), DST during the year 2009-10 was primarily on the
following:-

»  Tosupport & facilitate exploration and devel opment of new technol ogies/ applicationsof fly ashas
well asincremental S& T devel opmentsintheexisting technologies.

» Tofadlitateadaptation/ |arge scal e gpplication of technol ogiesfor large scal e utili zati on/safe management
of fly ash, including scaleups & setting up of demonstration projects, aswel | asestablishing technology
trandfer/ facilitation mechanismsincluding compilation & dissemination of information & technologies.

*  Toprepare& update standards/specificationsetc. for sustainable utilization/ safe management of fly
ash.

* ToprovideS&T support & facilitation to other Government Ministries Departments/ agenciesand
towork along with them towards|arge scal e sustainabl e use/ safe management of fly ash.

The Ongoing projects approved during earlier yearstotaling to 30 nos. have been facilitated for
implementation including holding of progress review meetings.

7 workshops/seminarson fly ash utilizati on/safe management have beenfacilitated/ participated.
Impact Made

Thefly ash that was considered asan environment pollutant before start of “Fly AshMission” has
now been accepted asavauableraw materia for many industries. This isby virtue of devel opment of
appropriate technologies for useof fly ash, their demonstration and confidence building that isinitiated
andfacilitated by DST. Thefly ash hasnow become atradable commodity. Ministry of Environment &
Forestsnatification of 3/11/2009 has permitted marketing of fly ash that wasearlier required to begiven
freeof cost (asagtatutory requirement) tofacilitate of itspotential usersto useit and devel op understanding
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of it'sgainful effects. Current utilization of about 80 Million Tonne fly ash per year out of annua generation
of 160 Million Tonne results ineconomic wedth generation of about Rs.20,000 crore per year, employment
of morethan 40,000 person, conservation of minera resourcesand reductionin CO2 generation by 300
lakhtonne per year.

TheHon' bleRailway Minister hasal so identified fly ash hasanew traffic stream during her Railway
Budget (year 2009-10) speech. Thelndianrailwayshas increasing demand for fly ash wagons.

Siberian Fedral Digtrict, Russian Federation took anote of developmentsinfly ash areain Indiaand
especialy theimpact madeby the“Fly Ash Mission”. The Omsk region, delegation on fly ashlead by
Honorable Mr. Gorbunov Alexendr Vladimirovich, Minister of Industrial policy, transport and
Communicationsof Omsk region, Siberian Federa Didtrict, Russan Federation with other representatives
from Siberian Energy Association and JSC TGK #11 visited Indiaduring 7-16 September 2009. Siberian
Federal Region has expressed their need and desire for co-operation by Indian sideto put in placethe
mechanism like“Fly Ash MissiorH ndia’ to facilitate devel opment and application of technologiesfor
utilization and safemanagement of fly ashin Omsk Regionaswell asin other regionsof Siberiainassociation
with Siberian Energetic Association, including import of technologiesfrom India.

During theyear following 8 new projectswere commissioned:

»  “Sysnthesischaracterization and applicationsof severa catalytic materia sbased on coa generated
fly ash”, submitted by University of Kota

*  “Exploiting fly ashin minimizing herbicidetransport in agricultural soils’, submitted by IARI, New
Ddhi

*  “Invedtigation on Ashdisposal system of atherma power plant for transporting Bottom ash durry at
higher concentrations’, submitted by 1T, Roorkee

e “Assessment of reclaimed ash pondsand fly ash treated agricultura fieldswith specia emphasison
alteration of metal availability in soil, growth pattern of establishment plants, fate of toxic metals
therein and subsequent changesin microbial diversity” submitted by The Energy and Resources
Ingtitute, New Delhi

e “Useof flyashinraising forestry nursery and forest plantation” submitted by Ingtitute of Minerals&
Materia s Technology, Bhubaneswar

*  “Studiesontheinfluenceof fly ash seed peting on growth and yield parametersin sesame’ submitted
by Anmnamala Universty, Annamaanagar.

*  “Confidencebuilding andfacilitation of large scal e use of fly ash asan ameliorant and nutrient source
for enhancing rice productivity and soil health”, submitted by Central Rice Research Indtitute, Cuttack

*  “Technology Development for geopolymer pavement tilesfromfly ash”, submitted by National
Metdlurgica Laboratory, Jamshedpur.
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CHAPTER

S&T BASED SERVICES, SCIENTIFIC INSTITUTIONS AND
PROFESSIONAL ACADEMIES

SURVEY OFINDIA

The saga of mapping of thelndian landmass, inch by inch, over grainsof sand, to crystalsof iceis
unpardleedinIndian history —it continuesto the present day providing thevital inputsin nation building.
Advancementsin | CT technol ogieshave made possiblethe capture, processing, orageand transformation
of spatial data, swift and error free. In the areas of production of customized map products and their
dissemination, computers have made aworld of difference. Having avery strong human resourcebasein
thel T sector and with the SOI maintaining the National Topographic Databasein thedigital mode, India
standspoised to usher inaflourishing geospatia industry. The Survey of India(SOl), theNationa Surveying
and Mapping Agency, isasubordinate Department of DST standscommitted to nurturing thisnew industry
inal possibleways.

SCIENTIFIC RESEARCH
Antar ctica Expedition

Survey of Indiaiscontributing significantly towards establishing permanent stationsat Antarcticain
pursuit of collecting scientific information and observations needed for growth of theregion. Themain
objectivesof Survey of Indiain Antarcticaareasflows

*  Largescalemapping of the Schirmacher Oasison scale 1:5,000 with contour interval of 5 meters
*  Egablishment of relativegravity network of 1 km. mesh at Schirmacher Oasis, connecting al GPS

sations.
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*  Preparationof different gravity anomaly mapsof the Schirmacher Oasisregion on 1:5,000 scaewith
contour interva of Imgdl.

*  Tomonitor the plate movement of the continent with respect to Indian plate.

*  Studiesfor neo-tectonic activitiesof theAntarcticaregion.

*  Largescademapping of Larsemann Hillson scale 1:5,000 with contour interval of 5 meters
Achievements

During the 28" Indian Scientific Expedition to Antarctica2008-09 at Larsemann hills, Largescae
mapping on 1:5000 scalewith contour interval 5 metrewas carried out for anareaof 2.41 5. km. and at
Schirmacher Oasis, Large scae mapping on 1:5000 sca e with contour interval 5 metrewas carried out for
an areaof 1.44 sq. km. Draft copy of station site Map (Final) on 1:1,000 Scale of Larseman Hillsis
submittedto NCAOR, Goa. Preliminary report of the 28" | ndian Scientific Expedition hasbeen prepared,
computationsarein progressand the map for the Larseman Hillsareaisbeing digitised.

Human Resour cesfor Indian S& T Advancement

Indian Ingtitute of Surveying & Mapping, the capacity building arm of SOI conducted varioustraining
programmesduring theyear. Thetrainingimparted to departmenta officersof variouslevelsand officers
nominated by various Scientific/ professiond organi zations. 34 Bas ¢/Scheduled coursesincluding 5SAdvance
courseswere conducted during the year and 530 trainees underwent such courses. 398 officersnominated
by various Scientific/professional organizationsand 27 Engineering students participated in 20 specia
courses. 24 foreign national s sponsored by the Roya Government of Bhutan and 5 sponsored by Oman
were among those attended the schedul ed courses.

Technology Development Programmes
Dual Map Series

Survey of Indiageneratestwo seriesof maps— Defence SeriesMaps (DSM's) meant for Defence
and the Open SeriesMaps (OSMs) for public use.

Defence SeriesMaps (DSM s) - Topographical maps for the entire country on WGS-84 datum
and polyconic projection on 1:50,000 Scalewith heights, contoursand full content by departmental staff
only.

Open SeriesMaps(OSM s) - Topographical mapsfor the entire country on WGS-84 datum and
UTM projection on 1:50,000 scale from updated digital data base and patterning of digital datafor
publishing mapsby departmental staff and aswell asthrough out- sourcing.

Achievements
1. 1:50,000 scaletopographic data.

a) Completed updation of digital database pertaining to 4,267 sheetsfrom field verified data.
Field updation of map datahas been completed for 4507 sheets.

b) Transformation of 4200 sheets, Patterning of 2303 sheets and printing of 850 sheetsfrom
updated digital database on 1:50,000 scal e pertaining to OSM have been compl eted.
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c) Transformation of 3150 sheets, Patterning of 1632 sheets and printing of 250 sheetsfrom
updated digital database on 1:50,000 scale pertaining to DSM have been completed.

2. 1:25,000 scaletopographic data.

Digital Datagenerationisunder progressas mentioned below:

Total sheetson 1:25,000 scale =19,390

Sheets surveyed so far = 12,207

Sheetspublishedin hard copy form =7.874

Sheetsdigitised sofar (insoft copy form) = 5400
Tidal Data

Survey of Indiamaintainsaseriesof tidal observatories|ocated all ong Indian Coast and Ilands.
Tidal datagenerated through tide gaugesingtalled intidal observatoriesisquality controlled and then used
for upgradation of Harmonic constituents. Theseinturn areused for tidal predictionsand are brought out
intheformof Indian Tide Table.

Achievements

Tidd observationsarecarried out onregular basisfor tidd predictions. Survey of Indiahascontributed
inestablishing Tsunami Early Warning System. Under the project, “Modernisation of Indian Tide Gauge
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Network” 25tidal observatories|ocated along Indian Coast and islands have been upgraded by installing
digital tide gauges co-located with GPS receivers. Dataisreceived at National Tidal Data Centre/
National GPS Data Centrein Real timethrough dedicated V SAT network.

. INDIAN TIDAL OBSERVATORY NETWORK
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Redefinition of Indian Vertical Datum

A project of National importanceon Redefinition of Indian Vertical Datumisbengimplemented that
iscompletely based on scientific principlesat par with theinternationa standardsi.e. Geo-potential numbers
and caters to the needs of planners as well as development projects of the country. The project was
planned and carried out keeping in mind thefollowing main objectives: provide dense network of precise
Benchmarkswhichwill havether Geo-potentia number, Orthometric heightsand gravity values. Establishing
connection of these BMsto all the Tide Gauge Bench Mark so that sealevel variation studies can be
carried out. TheseBMswill beusedinfurther densification al over the country and to provide height tothe
Ground Control Points(GCPs).
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SCHEME OF THE PROJECT
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Achievements

Phase-1

High precisonleveling (Foreand Back direction) about 45775 lin. km. and gravity observationalong
H.P. leveling line on 3282 station has been compl eted. Preparation of dataset for High precision leveling
network adjustment has been completed. Network adjustment of thejunction point BMsof mainframe has
al so been completed. Scrutiny of description of BMsand adjustment of individual BM isunder progress.
Phase -1

HP Levelling work for densification isunder progress. HPleveling in Foredirection -2668 lin. km.
and 1751 lin. km. in Back direction has been completed sofar.
National Standar dised Control Framework

Survey of India has taken up the task of establishing anetwork of well spread standard ground
control pointsthroughout the country to enable state cadastral department besides other agenciesengaged
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ingenerating geo-spatial information to carry out their job inanational geodetic referencesystem. This
task will becarried out in three phases. Thefirst phase envisagesthe establishment of 300 high precision
Ground Control Points(GCPs) at aspacing of 250-300 km apart. Inthesecond phase, theresponsibility
will betodensify it with 2200 precision Ground Control Pointsat aspacing of 30to40kmapartandin
thelast phase, it will befurther densified to 65,000 GCPs.
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Achievement

300 Ground Control Points (GCPs) covering the entire country have already been completedin 1%
phase. Densification of first order network at aspacing of 30 to 40 km. apart isunder progress. Reece/
Siteselection of 1774 points, construction of 1533 pillarsand GPS observation at 418 stationshave been
completed sofar.

I nter national ScienceAnd Technology Cooper ation

Survey of Indiaisrunning the coursesfor Permanent Committeeon GIS & Infrastructurefor Asia
Pecific (PCGIAP) Regionin Gl Sfor establishment of Spatial Datalnfrastructure (SDI) at Indian Institute
of Surveying & Mapping. Survey teamsfrom Geodetic & Research Branch of Survey of Indiaaresentto
Bhutan for imparting Gravity & Geo Magnetic Survey onthejob training to Bhutanese survey officers
under Govt. of India, Ministry of External Affairsapproved Project “Technology Transfer and In-house
Capacity Buildingin Gravity and Magnetic Survey Work” for the Royal Govt. of Bhutan.

National Science and Technology M anagement I nfor mation Systems
Urban Mappingfor NUIS

The objective of the project isto develop attribute aswell asspatia databasefor variouslevelsof
urban planning and decision support to meet requirementsof urban planning and management. Survey of
Indiain collaboration with Ministry of Urban Devel opment hastaken up thework to generate and supply
the geo-gpatial datarequired for the project.

Databasesto be devel oped at two levelson 1:10,000 scal e Gl S database for Devel opment/ Master
Planfor 152 selected townsusing remote sensing satelliteimagery and on 1:2,000 scale Gl Sdatabasefor
detail ed town planning schemesusing high resol ution remotely sensed datasources (Aerial Photographs)
for the same 152 selected towns. On 1,000 scale Utility M apsderived from the 1:2,000 base maps, for 22
townsto be undertaken using Ground Profiling/Penetrating Radar (GPR) technol ogy.

Geo-referenced Satellite Imagery of Gwalior City for Thematic Mapping
MERGE PRODUCT (2.5 RESOLUTION) OF P5 (2.5 RESOLUTION) & P6 (5.8 RESOLUTION)

M5 2L
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Achievement

- Databaseson 1:10,000 scale- Satellite Imagery collected and Geo-referenced for all 152 towns,
Thematic Mapping completed for 55 towns and mapping under progressfor rest of thetowns.

- Databaseson 1:2,000 scale-Aeria Photography completed for 87 towns, Mapping completed for 9
townsand under progressfor rest of thetowns

- Databaseson 1:1,000 scale (GPR Survey) -Firm hasbeenidentified for assignment of thejob.

Projects of NIC

Information and accurate dataisan essentid pre-requisitefor framing the policy. Oneof theimportant
ingredientsof proper planningistheavailability of dataso that it may act asacatayst inthedecison making
process. In thisbackground, Planning Commission has conceptuali zed various projectsthrough National
Informatics Centre (NI C) and Survey of Indiahasto generate and supply the required datathrough NIC.

a) Geo-referencing & Feature Extractionfrom IRSPAN Imagery

b)  Supply of Georeferenced High Resolution Satellite Imagery of 580 Towns

c) Supply of VillageBoundary Data

d) GPS/ETSSurvey of Kavaratti for Cadastral mapping

e) Computer Aided Digital Mapping (3D-GIS) of Mumbai, Chennai and Ahmadabad
f)  Supply of 50K Data

Sample Digital Base Map (3D-GIYS)

Achievement

Georeferencing & Feature Extraction From Pan Imagery: The IRS PAN imagery as and when
received from NI C was geo-referenced along with limited feature extraction dataon 1:50,000 scaleand
suppliedtoNIC.
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Supply Of Georeferenced High Resolution Satellite Imagery Of 580 Towns: Geo-referenced high
resolution satellite Imagery datapertaining to 559 towns has been supplied to NI1C and confirmation for
freshimagery awaited from NIC in respect of 21 towns.

Supply of Village Boundary Data: Thevillage boundary of each villagewassurveyedinthefieddand
convertedindigital form. Attributesare attached to each village and compiled district wise. Datapertaining
toamost dl districtshasbeen suppliedto NIC.

GPSETS Survey of Kavaratti for Cadastral mapping: Job completed and datasuppliedtoNIC.

Computer Aided Digitd Mapping (3D-GIS) of Mumbal, Chennal and Ahmadabad: - Featureextraction
along with attribute data collection, 3D datavalidation and field attribute attachment to geo-coded data
has been compl eted and data supplied to NIC.

Supply of 50K Data: Supplied digital dataon 1:50,000 scale pertaining to 4670 sheetsto NIC.
Delhi Sate Spatial Data I nfrastructure (DSSDI ) Project

Survey of Indiahassigned an MOU with Govt. of National Capital Territory of Delhi to create Land
Information System and central databasefor all Govt. Department of GNCTD and 3D GI S solution
including generation of large scal e base map which hasthefollowing work scheduled:

- Extensionof framework control, Aeria Triangulation, DEM generation and preparation of Ortho-
photo.

- Systemdesign, datamodeing, system integration and operations.

- Primary datacapture and creation of comprehensiveLISand UIS.

- Generationof 3D Pictoria GISfor entireNCTD.

PROPERTY GISCONCEPT
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Achievement

Extension of framework control, Aeria Triangulation, DEM generation and preparation of Ortho
photo hasbeen completed. Ingtalation, Testing, I ntegration and operationdisation of 2 main control centres,

1 monitoring centreiscompleted and work isin progress for installation of equipmentsat remaining 9
centres. Delhi Geo Portal for DSSDI project iscompl eted.

3D Feature extraction, Ground validation over ground utility survey & creation of topographical
database has been compl eted. Property survey for property GIS, linking of property datawith the buildings

and Utility Mapping (Underground) islikely to be completed soon. 3D Topol ogy generation completed for
all 9districts (1424 sq.km.) accept restricted area.

GISBased Mapping of CitiessTowns

Registrar Generd of India(RGI) hastaken up aproject with Survey of Indiato prepare Gl Shased
digital map of each capital city aspreparatory to 2011 Census. Survey of Indiahasto supply printouts of
satdlliteimageriesin 1:4,000 scale or higher scalefor capital cities. RGI drawstheward boundariesonthe
satelliteimageriesand collect information from thefid d withthehel p of local municipditiesinthe prescribed
format. SOI prepared theward mapsin digital format containing the I D of the housein PAT file (askey

field) and after linking the attribute datahand over the soft copy and hard copy to ORGI for demarcating
CEBsfor usein 2010 Census.

SAMPLEWARD MAPOF GUWAHATI CITY
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Achievement

Survey of Indiahas supplied high resol ution satelliteimageriesof 22 capita citiesto RGI for drawing
ward boundariesand collection of requisiteinformation fromfield. Survey of Indiahasa so completed

digitisation of 650 wards sofar.

Scienceand Technology Programmesfor Socio—Economic Development

Topographical activities:
(@ Control Work:

e Traverse
* Levdling
(b) Surveys

*  Boundary demarcation (Indo-Pak)

*  Boundary demarcation (Indo-Bangladesh)

e Jointdemarcation/relocation of missng/
Damaged boundary pillars(India—Bhutan)

*  Veificationsurveysfor IAF

(o) FarMapping:

»  Topographica (post field updation)
* Digital Mapping (DCDB for OSM)

on 1:50,000 scale
*  Digital Mapping (DCDB for DSM)
on 1:50,000 scale
(d) Printing:

*  Printing of varioustypesof maps
Digitisation and creation of Digital Cartographic databases

*  Departmental mapsonvariousscaes
*  ExtraDepartmenta mapson variousscales

Geodetic and Geophysical surveys:

864 linear km
1,023 linear km

86 linear km
4820 linear km
109pillars

10Airports

250 sheets
1082 sheets

1632 sheets

1075 Maps

400 Mapson 1:25,000 scae
100 Project maps

a) Geodetic surveysfor monitoring of progressof various developmental projectsarein progress.

b) Duringtheyear, carried out thefollowing tasks:

*  GPSobservations
*  PrecisonLevdling

e EDM Traverse

*  Gravity observations

» Ingdlationof Tide Gauges

Science and Technology Based Services

450 stations
1751 linear km
50 linear km
3282 stations
25 stations

Thefollowing projects based on latest availabl e technol ogies have been taken up.
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Hydro- Electric Projects:

Largescaesurvey with provision of precise height and planimetric controlsfor planning of various
Hydro-Electric Projectsat different places have been taken up.

Uhl H. E. Project (Himachal Pradesh): Checking of Tunnel Alignment and Supply of Control data
(Coordinatesand BMsHts.). Work completed in all respect and data hasbeen supplied.

Renuka Dam Project (Himachal Pradesh): Supply of control data (Coordinates, BMs & Hts)) &
mapping on 1:500 and 1:2,500 scale. Work completed in all respect and data has been supplied.

SoneRiver Hood Management & Integrated Land Development Survey (Himacha Pradesh): Supply
of Control data(Coordinates, BMs & Hts,) & mapping on 1:10,00 scale. Work completedin al respect
and datahas been supplied.

Rampur HE Project (Himachal Pradesh): Checking of Tunnel Alignment and Supply of Control
data(Coordinatesand BMsHts.). Work completedin all respect and datahas been supplied.

Sainj HE Project (Himachal Pradesh): Supply of control data (Coordinates, BMs & Hts.). Work
completedinall respect and datahasbeen supplied.

Loharinag-PalaH.E. Project (Uttrakhand): Supply of control data(coordinatesand BMs& Hts.).
Work completed in all respect and datahas been supplied.

Tawang Basin Project (Arunacha Pradesh): Provision of Ground Control & Detail Survey on 1:5,000
scale with contour interval 5 metersin 16.5 sg. km. areafor NHPC Ltd. Field work and digitization
completedin all respect. Datasent to GSGSfor security clearance.

Punatsangchhu HE Project (Bhutan) : Work completedinall respect.
NirmalaNagaraProject & KarnatakaM unicipal Refor msPr oject

Digitisation and Integration of wards mapsof NirmalaNagaraProject: Wardsintegration matched
for 1243 wards and 1600 wards has been digitized.

Preparation & digitization of block mapsof KMR Project: Base map prepared for 1076 Sheetsand
993 Blockshasbeen digitized.

NATIONALATLAS& THEMATIC MAPPING ORGANISATION

National Atlasand Thematic Mapping Organization (NATMO) isasubordinate office under the
adminigrative control of DST. Theorganization hasatota strength of 400 whichincludesalarge number
of qudified professond geographersand Cartographers. Itisapremier organizationinthefield of preparation
of thematic maps.

The main objective of organization isto help the plannersto use maps as devel opment toolsfor
resource mobilization at grassrootslevel. StateAtlaseshelpinabigway for better planning when resource
databaseisavailableinAtlasform. Higtorica & cultura heritageatlasesarethe comprehensive cartographic
record of historical and culturd heritageof India. Atlasesfor evenvisualy impaired arebeing prepared to
assist the blind personsto appreciate physical, cultural and socio economic aspects. Electronic Atlas of
Indiawill facilitateitsusersin different aspectsof Indiaasdepicted in National Atlasin digital format.
Golden Map Service covering wholeof Indiaisbeing prepared to providevillagelevel informationfor any
sortsof planning and devel opmental works. Target and Achievement for theYear 2009-10 aregiveninthe
Tablebelow:

ANNUAL REPORT 2009-2010 [487)



TARGET ANDACHIEVEMENT FOR THE YEAR 2009 -10

PROGRAMME Target 2009-10  Achievements2009-10
By no. of maps By no. of maps

a. DPMS(Revison) 6 maps 6 maps

b. SateAtlasof Bihar 4 maps 4 maps

c. StateAtlasof M.P. 5maps 5maps

d. Specia map 4 maps 4 maps

e. School Atlasfor visualy impaired 6 maps 6 maps

(English) to be continued as per
TIFAC (DST) Programmed onregular basis.

f.  School Atlasfor visudly impairedin 5maps 5maps
Assamese (to be continued on regular basis

g. ElectronicAtlasof India 10 maps 10 maps

h. Goldenmap Service 10 Scenes 10 scenes

i. PunjabStateAtlas 5maps 5maps

j.  Re-printing of National AtlasMaps 6 maps 6 maps

Key Achievements

InJuly 2009, ateam from Geo-informati csand Space Technology Devel opment Agency (GISTDA),
Minigtry of Science and Technology, Government of Thailand visited NATM O to explorethe possibility of
training of their scientistsin atlas, thematic and web cartography.

NATMO has organized aconference of Indian National Cartographic Association (INCA) inthe
month of November 2009. The prominent geographers and cartographers from different parts of the
country have participated the conference and presented academic papers.

NATMO hasbeen giventherespons bility by NDMA to prepare DPR for 1:10,000 & 1:2,000 scale
mapping.
Resear ch, Development and Training

Regular activitieson research and devel opment isacontinuing job and NATM O hasdoneitsshare
for the period successfully. In housetraining in thematic cartography, photogramatary, remote sensing and
GI S has been taken up asand when necessary.

Other activities

Severa NATMO officiasactively participated in many national and international conferencesand
sminars.

NATMO Participatedinregiona, national and internationa exhibitions, book fairsto popularizethe
utility of the maps, atlasesand database of NATMO.

Database creation through GISisin progressasan ongoing job.
NATMO mapsin el ectronic mediaare an ongoing project and are also done during this period.
Scanning, plotting asapart of extradepartmental activity isalso donefor generating revenues.

Asenvisagedinthe TIFAC, DST activity mapsandAtlasesfor visudly Impairedin regiona languages
have beeninitiated during thisperiod in Bengdli.
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AGHARKARRESEARCH INSTITUTE

Agharkar Research Indtitute of the M aharashtraAssociation for the Cultivation of Scienceisengaged
inresearchin Life Sciencesfocusing on Microbia Sciences, Plant Sciences, and Animal Scienceswiththe
targets of developing microbial processes, nanobiomaterials, genetic crop improvement, prevention of
anemia, biodiversity studies, natural product chemistry, devel opmental biology and pal aeobiology and
pal acoenvironment. Theresearch achievementsof theingtitute are given here

Microbial processes

Production of biodegradable plastics by
Halomonas sp.

Moderately halophilic and akali-tolerant strain
of Halomonas sp. was used to produce
polyhydroxya kanoate (PHA). The polymer produced
wasfound to be abiodegradable copolymer of PHB-
co-PHV having molecular weight intherange of 106.
A film could be drawn from the polymer by solution
cadting technique. A joint I ndian patent, gpplication no.
1438/DEL/2008 is filed with Department of
Biotechnology.

Nanobioscience

Awar d winning nanobiotechnology

Biodegradability testing of PHA film formed by Halomonas
sp. by soil burial method in soil containing 25% moisture.
Intact PHA film (Left), PHA film degraded after 1 month
(Centre), PHA film degraded after 2 months (Right)

1 Spore - anew biomimetic technology for very long term preservation of DNA in nanoporous
microcapsules of sporopollenin (apolymer from pollen grains) was standardi zed and patented

Prabhakar Kulkarni, PhD st_udent won Indi.a Innovation Pioneers

iy
. —

Challenge 2009 for ‘uSpore DNA preservation technology’
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Crop improvement
New Wheat VarietiesMACS 6222 and MACS 6273

MACS6222: highest yielding, early maturing, high test weight, highly resistant to black and brown
rusts, ranked first and was significantly superior to best check NIAW 917 (5.4%) followed by Raj 4037
(8.0%)

MACS 6273 has shown superior and stableyiel ding ability under timely sownirrigated conditions
with 4% to 6.4% yield advantage over the best checks NIAW 917 and Raj 4037 respectively. Bestin
qudity attributesviz., highest grain hardnessindex (82), sedimentation volume (46 ml), grain protein content
(12.9%), wet gluten content (35%) and dry gluten content (11.8%) than all the checksand qualifying
entries. It possesseshigher levelsof toleranceagaing lesf rust asitsmaximum scoreunder artificial conditions
never exceeded 20Sin all thethreeyearsof testing.

Potential additional economic benefit to thefarmersdueto thesevarietiesisto thetune of Rs.500
croresper annum

MACS 6222 MACS 6273

Mapping QuantitativeTrait Loci (QTL) for yellow pigment content

Themajor QTL explaining upto 55.22% of thevariationinthetrait, QYp.macs-7AL, waslocated on
the distal part of the long arm of chromosome 7A. Two markerslinked to amajor QTL on 7AL were
identified and subsequently converted to SCAR markersnamely X scar807 and X scar3362. Thesemarkers
werealso validated in diverse genetic backgroundsfor their effective usein Marker Assisted Selection
(MAS).

Mapping QTLsfor gluten strength
Glu-Bl and Glu-B2 loci were a so associated with gluten strength in durum whesat

Locus QSv.macs-1B.1 flanked by marker interval Xgwm550 - Glu-B3 wasidentifiedat LOD €’
4.19indl thefiveenvironmentsand explained 9.18% t0 40.66% of phenotypic variancein SDSSvolume,
al so associated with many mixographic parameters
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Soybean ail quality improvements

Molecular characterization of mutantswith atered fatty acid composition: &) |solation of microsomal
omega-6 desaturase genesi.e. FAD2-1, FAD2-2, b) Gene expression studiesin mutantswith respect to
genesinfatty acid biosynthesis

Human Nutrition in Health & Disease
I nter vention studies- Prevention of anemia

A sustainableapproach for reducing anemiain rural mothersistoincreasenutritiona knowledgeand
awarenessabout iron rich foodsthrough socia actions

Micronutrientsand antioxidantsin health and disease

Oxidative stressis caused dueto increased production of freeradicalsin our body. Fruitslike bel-
fruit, purplegrapesand amlaand vegetableslike bitter gourd showed high antioxidant activity. Folic acid
inhibited liver zinc metabolism in a dose-dependent manner as seen through cell-culture and animal
experiments, indicating cautionin itssupplementation.

Biodiversity
Plant biodiver sity and bioprospecting

A network project for digitized inventory of medicinal plantsof Maharashtrawasinitiated involving
14 collaboratorscovering al districts. Germplasm of non-edible oil seeds collected from various States of
Indiawere maintained at ARI farm for cultivation studies. Quick authentication keysfor 206 plant parts
were completed for pharmaceutical purpose. Significant anti-fertility and topica anti-inflammeatory activity
of Lawsone was recorded in Swiss albino mice. Eco-floristic studies, germplasm studies and ex-situ
conservation of Safed musali complex (Chlorophytumspp.) was completed. Pharmacognostic evaluation
of potentia speciesof thiscomplex hasbeen completed. Work on seed and seedling studieson high valued
medicind plantswasinitiated.

Fungal biodiver sity
Lichen floraof Karnataka
151 speciesof lichensof Karnatakawereidentified
Monographic studiesof thelichen family Graphidaceae
Speciesdocumented 63
Speciesdescribed asnew 23
New combinations proposed 5

Generarecorded for thefirst timefrom India6
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Archaeal diversity of Andamanidands

No Source Eztaxonidentification (Typestrains) % Homology*
1 Baaang# Methanoculleus palmolei DSM 4273 82.72%
2  Baatang# Methanosaeta harundinacea 8Ac 81.53%
3  Baaang# Methanosarcina vacuolata Z-761 81.50%
4  Kattan# Methanosarcina lacustrisZS 82.14%
5 Kattan# Methanococcoides alaskense AK-5 82.33%
6 Kattan# Archaeoglobus fulgidus VC-16 80.30%
7  Kattan# Methanomethylovorans thermophila L2FAW 80.88%
8 Kattan# Methanohal obium evestigatum Z-7303 80.25%
9  Mangrove# Methanoculleus submarinus OCM 780 83.04%
10 Radhanagari Beach | Haloferaxalexandrinus(Extremely Halophilic- 97 %
Sand sample Optimum 25% NaCl)

# Mud volcano sample, *<97% homology with reference sequences in GenBank database indicates novel species Aerobic,
extremely halophilic archaeon Haloferax alexandrinus is found to grow at 25 % NaCl concentration and produce PHA, and
exopolysaccharide.

Natural product chemistry

Publication of Indian M edicinal plant M onographsby I ndian Council of M edical Resear ch
AcanthusilicifoliusLinn. - Leaves(Marandi)
Ailanthustriphysa (Dennst.) Alston - Stem bark (Guggul a-dhup)
Anisomelesmalabarica (Linn.) R. Br.ex Sims - Aerid parts(Chodhara)
Aphanamixis polystachya (Wall.) Parker - Stem bark (Rohido)
BixaorellanaLinn. - Seeds(Shendri)
Cardiospermum halicacabum Linn. - Whole plant (K aphuti)
Daturametel Linn. - Leaves, Seeds (KaaDhotra)
JasminumauriculatumVahl - Flowers, Leaves (Jui)
Rhizophora mucronata Lamk. - Stem bark (Kandal)

Plant products

Chemical congdtitution of essentid oil of Swertiadensifolialeaf wasidentified, and used ashoneybee
repellent. Thisisfirst report

Semiochemicals of honeybees

Repellent formulationsfor Indian honeybeeswere devel oped Honeybee attractant formulations
improved theefficiency of pollinationin sunflower | solation of 30 markersof medicind plantswerecompleted,
monograph was submitted to ICMR.
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Developmental biology
Developmental biology and stem cell biology

Noggin geneisrequired for theformation of nervous systemin vertebrateswe have cloned, for the
first time, noggin genefrom hydra. Since hydrashowsan organized nervous system for thefirst timein
animal evolution, thisfindingwill provideuswithimportant evol utionary ingghtsby expressing hydranoggin
infrog embryos, we have demonstrated thefunctional conservation of thisgeneinanimals. Thefindings

—— e ! &
el
show that molecular regul ation of nervous system formation that began in hydraisconserved in vertebrates
induding humans

4 ™ & m— 4 f P

Paleobiology and paleoenvironment

Study of fossil molluscafrom the Tertiary sedimentsof Kutch and Kathiawar resulted inidentifying
exigenceof aL. ower Miocene Pa aeozoogeographic Provinceand amigratory Routeduring Lower Miocene
times
ARYABHATTA RESEARCH INSTITUTE OF OBSERVATIONAL SCIENCES

Aryabhatta Research Institute Of Observationa Sciences (ARIES) continued to makeimportant
scientific contributionsin different front-line problemsof astronomy & astrophys csand aimaospheric sciences
withgreat zed and ebullience. Fundamenta studieswere conducted inthefield of Astronomy/Agtrophysics
and Atmospheric Sciences, whichinclude studies of aerosols, trace gases, solar activities, variable stars,
star clusters, gammarray burst and supernova, extragal actic astronomy, etc. Themajor developmentsand
academic activitiescarried out are summarized bel ow:

3.6-m Devasthal Optical Telescope (DOT) Project activitiesaregoing oninfull swing. Theactivities
include design and construction of a3.6 meter gperture optica telescope; back-end instruments, an enclosure
to house thetel escope, an aluminizing plant to coat the mirrors, and an auxiliary building to housethe
aluminizing plant, instrumentsand other tel escope rel ated accessories. Several scheduled activitiesviz
critical designreview of telescope design; acceptance of primary mirror zerodur blank at Schott Germany;
award of contract and final design review of telescope enclosure and auxiliary building were successfully
completed during the past one-year. The 5-year contract to design and build thetelescope will complete 3
yearsinApril 2010 and the progress during last oneyear has been as per the scheduled milestonesinthe
contract. Thecritical design review (CDR) of the DOT has been done. After detailed discussionsand
review by an expert committee the CDR-stage has now been completed. A Pune based firm has been
awarded acontract for design and consultancy services of thetelescope enclosureand auxiliary building.
A critical review of the telescope enclosure design proposed by PPS has been carried out by an expert
committee. Design requirementsand road map for the successful compl etion of thefaint object spectrograph,
cameraand polarimeter are being prepared.

Thebuilding for 1.3-m telescope (including thetel escope pier and roll-of f roof) hasbeen compl eted.
Power supply, road connectivity and network connectivity have a so been provided to thebuilding. The
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telescope houseisready for theingta lation of thetelescopewel | beforethearrival scheduleof thetelescope
projected by DFM.

Building construction of the high atitude Lidar hasbeen completed. Integration of different Lidar
componentsisinprogress. Mgor activity isoptical alignment, whichisbeing done.

Preliminary Design Reviews (PDR) of ST Radar iscompleted and design of ST radar has been
frozen. It will havearray of 588 Yagisof 3eementsinacircular gperture. Thesewill be setup on theroof-
top of building, whichwould bethefirst attempt intheworld. The construction of buildingisgoingto be
initiated soon. The T/R moduleswill beinstalled in-house. Itisvisualized that first batch of antennaand T/
R moduleswill beready soon. Thisproposed radar will provide continuous observations of windswith
very high vertical resolution and measurements can be madein al kindsof weather.

Anenvironmental observatory hasbeen set up at ARIES, Nainital recently. Thissitewill bepart of
three Indian background stations planned by 1SRO. Apart from observations of trace gases, acomplete
setup for carrying out zero and span of different gaseshasbeen arranged. Importantly, theseinstruments
are capabl e of measurement at very low levels (pptv).

The constructionwork of the Guest house* Ashwini’ and OpticsLaboratory iscomplete. Thestudent
hostel * Rohini’ ispartialy completed and some of therooms have been alotted to research students.

The Computer Centreisbeing upgraded further to providefacilitiesfor high performance computing.
To meet theever increasing demand of bandwidth, theinstitute has procured adedicated 10 Mbps|eased
line

Academic staff memberscontinued to pursuevigourdy their ressarchinther respectivefields. Mgor
partsof the scientific research of the Institute were published in scientific journal sof international repute
(e.g. Nature, Astrophysical Journad). Fifty four paperswere published/accepted inrefereed journals, and
another eight were published as circulars and conference proceedings. Three Ph.D. theses have been
awarded and another two have been submitted. Academic andtechnicd interactionswith variousingitutions
and universitieswere continued. Following arethemaor scientific results:

() Itisfoundthat the massesof themost massive stars associ ated with the cometary globules (CGs) are
correlated with the masses of the parent cloud but they are systematically larger than expected for
molecular cloudsof similar massesfromtherelationM__ . =0.33M °*.

(i) Thegloba distribution of young stellar objectsin HII regionsclearly showsthe evidencethat aseries
of radiation-drivenimplosion processes proceeded in the past from near the central O star(s) towards
the peripheriesof theHl| regions.

(i) Anextended X-ray emissioninthecluster region NGC 7419 indicatesthe presence of ~288 T Tauri
sarsinthecluster region.

(iv) TheBVRpolarimetric study of thecool activestar LO Pegas (L O Peg) ispresented for thefirst time.
L O Peg wasfound to be highly polarized among the cool active stars. Itissuggested that thelevel of
polarization observed in LO Peg could betheresult of scattering of an anisotropic stellar radiation
fiddby anopticdly thincircumstellar envelopeor by scattering of the stellar radiation by prominence-
likestructures.

(v) Thepresenceof supernovasignatureinlong-duration GRB afterglowshasfurther strengthened the
fact that the collapse of amassive star givesrisetolong-duration GRBs.

(vi) A possiblecorreated variability between X-ray and Jband (1.25 p) near infrared (NIR) wavelength
hasbeen obtained. Thisisthefirst caseof X-ray and NIR correlated variability in Mrk 421 or any
high energy peaked blazar. The correlated variability indicatesasimilar originfor the NIR and X-ray
emissons.
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(vii) Themultiple sausage oscillations have been observed for thefirst timein the cool post flareloop.

(viii) Influenceof thedust transport from Thar Desert to the Central Himalayan region was shown for the
firsttime. Thisregionisshown to be generally much less polluted and the photochemical ozone
productionisnot significant, except during eventsof long-rangetransport andfires.

Thelnstitute organized | ndia-South Africaworkshop on Astronomy to strengthen the scientific
collaboration between thetwo countries. A summer school onintroductory Astronomy, Astrophysicsand
Atmospheric scienceswasheld for M. Sc. (Physics) studentswhich aimed at introducing fundamental s of
the subjectsto motivatethemfor basic research.

Thelngtitute hasavibrant graduate studies programme with morethan twenty research sudents. The
institute continued to host avariety of programmesfor man-power development through (i) research and
engineer trainee programmes, (ii) projectsaspart of academic coursework, (iii) vistsof studentsand staff
from other ingtitutions, and (iv) summer project student programme.

Severa public outreach activitiestook place during theyear including National Science Day which
had severa exhibitions, talksand viewing of the night sky. ARIES executed aproject to set-up an eleven
inchdiameter optical telescopeat St. Josal ph's College, Nainita for educationa purpose. Thisproject was
funded under MPLAD schemeof Dr. K. Kasturirangan, Honorable Member of Parliament.

A number of scientistisand engineersof theInditute participatedinnationd andinternationd conferences
workshops/colloquiawithinvited and/or contributed presentations.

A number of young and meritorious scientists and engineershavejoined ARIES. ARIESfaculty
membersareactively collaborating with scientistsand engineersof other ingtitutesin Indiaand abroad. The
continued devel opmentsininfrastructureand academic activities at the Ingtituteindi cate bright future of the
Indtitute.

Spatial distribution of Class 0/l sources (green circles)
and Class |1 sources (pink circles) in the BRCs 13 and
14 region identified in the Spitzer/IRAC data.
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Assembly and testing of 50-cm B-N Schmidt telescope at M/s Pedvak, Hyderabad.

Foundation stone laying of 3.6-meter Devasthal Optical Telescope House by
Dr. T. Ramasami, Secretary, DST, Govt. of India on September 06, 2008.
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BIRBAL SAHNI INSTITUTE OF PALAEOBOTANY
Areasof Research Focusof Birbal Sahni Institute of Palaeobotany, L ucknow areasfollows:
Thelngtituteisworking with thefollowing aimsand objectives:

»  Todevelop Paaeobotany inal itsbotanical and geological aspects

*  Tocongantly updatedatafor interaction with lied disciplines

»  Toco-ordinatewith other palaeobotanical and geol ogical research centersin the areas of mutual
interest, such asdiverdfication of early life, exploration of foss| fuels, vegetationa dynamics, climatic
modeling, conservation of forests, and

»  To disseminate palaeobotanical knowledge in universities, educational institutions and other
organisations.

Instituteis carrying out significant work on fundamental and applied aspects of the Palaeobotany.
Thisistheonly centrein theworld where Pal aeobotanical researches are being conducted right from
Archaeanto Recent in ageranging from 3200 my to 400 A D which includesthe archaeobotany and tree
ring anaysisfor theeva uation of climate change.

Thelnstituteisdevoted to develop both fundamental aswell as applied aspects of Palaeobotany, for
itsfuturegrowth intheright direction, by adopting anintegrated and multidisciplinary approach, coordinating
with other national and international knowledge centersof mutual interest.

For further improvement of I ngtitute’ s Publication profileand al so for theestablishment of itsvalueas
ascienceuseful for society, severa steps have been taken through participation in meetings, seminars,
conferencesand having collaborative scientific programmes.

Scientific Collaborations
I nter national Collabor ations

*  |ndtitute of Botany, ChineseAcademy of Sciences, Beljing, China: Cenozoic vegetation and climate
changesin Chinaand Indiaand their responseto the Himalayan uplift.

*  Indtitute of Geosciences, University of Sao Paulo and Guarulhos, Brazil: Palaeobotanical studieson
Indian and Brazilian sedimentary basins.

» Initiation of collaboration with University of Texas, USA for the study of Antarctic Gondwanaplant
fossls

National Collaborations

*  Wadialngtituteof Himaayan Geol ogy, Dehradun: Precambrian palaeobiology (Early Life), Horigtics
& biostratigraphy of pal aeozoi c-Cenozoic successionsand Quaternary palaeoclimate of Himalayan
region.

»  Geologica Survey of India(Cod Wing), Kolkata: Pynology, floristicsand cod petrographyof selected
lower GondwanaCoal basins.

*  DdtaStudiesIngtitute, Vishakapatnam: Quaternary paynology and palaeoclimate of K-G Delta.
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* Nationd Ingtitute of Oceanography, Goa: Palaeoclimate of marineand coastal areas.

* Nationa Centrefor Antarctic and Ocean Research, Goa: Multidisciplinary integrated study on
Antarctica, Arctic and southern ocean palaeoclimate based on palynology, paynofacies,
phytoplankton, clay mineralogy & rock magnetism of |ake and marine sediments.

Assistanceto Industry

KeshavaDevaMalaviyaInstitute of Petroleum Exploration (Oil and Natural Gas Corporation,
Dehradun): Palaeobiologicd studiesfromthe GangaBasinandtheir biogtratigraphic correlationwith Tertiary
typesection of Garhwa Himdayareved ed somesgnificant resultsthat givelead to Hydrocarbon Exploration
Researchinthe GangaBasin. Technical Report isunder submissionto ONGC.

ConferencesOr ganized
Thelndtitute recently organized two themeatic conferences.

*  “Climate Changes during the Quaternary:. Special reference to Polar Regions and Southern
Ocean” during 22-23 October 2009 (jointly withNCAOR at Goa).

e Conclaveon* Evolution—Life's Continuum” on 15 November 2009 for celebrating Bicentennial
BirthAnniversary & Sesquentennial of Origin of Species.
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EVOLUTION: LIFES CONTINULM

Conclape on

Human Resour ce Development

BSIPistherecognized asaresearch centre of Lucknow University and the Senior Scientistsare
authorized to work as Supervisor for Ph. D. degree. Theyoung scholarsareworking under Birbal Sahni
Research Scholarship, Birbal Sahni Research Associ atesship and in number of sponsored projects. At
present 28 scholarsareworking for their Ph.D. degreeand the number of Research Studentsare significantly
increasing.
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Training Programmes

»  Specidized Training Programmewasorgani zed for newly recruited young reseerch scholars, associates
and scientists on basic knowledge of Geology and Field training programmein collaboration with
Pd aeontol ogical Society of India, Lucknow.

e Training programmeon“Conceptsin Quaternary Climate Studieswith emphasison Dendrochronology
and Palynology” hasbeen organized in collaboration with Colorado State University, USA.

*  Atraining programme on Sequence Stratigraphy hasbeen organized by the Ingtitutein October 2009
(with Department of Geological sciences, Jadavpur University, Kolkata).

Highlights of Resear ch Achievements

For achieving thetargetsof the X1 Five Year Plan, 14 research projectsfor theyear 2009-2010 have
been organized under theumbrellaof six identified Trust Arees:

*  Ealylife, amosphereand oceans: Evidencesfrom Indian Craton (Bio-Geosphereinteractionsinthe
Precambrian).

*  Fossil land plant communities: Morpho-structure, Evolution, Systematicswith applicationsto
Biogtratigraphy and Pal aeoecol ogy (Plant evol ution, Anatomy, Taxonomy and Stratigraphy).

* Integrative Micropalaeontology, Biopetrology and Organic facies: Relevanceto fossi| fuel
characterization and exploration (Integrated approach to realizing economic potential in prospective
basing).

e Multi-proxy parameter sfor Quater nary palaeoclimater econstr uctions: vegetation dynamics,

relativesealeve changesand anthropogeni cinfluence (Integrated gpproach to dlimate change, modeling
and sustai nable ecosystems).

* Polar and Major Planetary Events (Polar research and record of events such as Tsunami,
Earthquakesand Vol canism).
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*  Frontiersin Palaeobotanical Resear ch (Reconnai ssance Projectsto aid in development of future
research direction).

Some Significant Outcome of Scientific Research in BSIP

First record of Type | matured, Litinite Organic matter facies from the Gotan Limestone
(Neoproterozoic approximately 1000-542 Ma) in Rgjasthan throws open an entirely new basin for
hydrocarbon exploration from the Neoproterozoi c sedimentsin Ragjasthan and other similar prospective
basinsinIndia

25 um

Leosphaeridia jacutica Gloeocapsamorpha sp.

Sudieson diatoms, palynofacies and calcareous algae: Studies on plant fossils from some
Permian Gondwana sequences of M P and Cretaceous sequences of South RewaBasin and East
Coast (Krishna-Godavari Basin) have been carried out in order to decipher the pal aeoclimate.

»  Documentation of spores-pollen assemblagesfrom certain coal -bearing sequences of Peninsular
I ndiahave been continued to demarcatethe r Sgnificancein biogratigraphic and cod seam’scorrelation
and to deduce pal aeodepositional history.

*  Togenerate additional data on plant mega- (leaf, wood, fruit, etc.) and micro remains (pollen,
dinocysts, nanno, DOM, etc.) investigations have been carried out from the terrestrial and marine
Palaeogene horizons of MP, Maharashtra, Gujarat, Uttarakhand, WB and Assam in termsof their
pal aeogeographic, faciesand pal aeoenvironmenta significance, bes desmorphotaxonomy.

*  Studieson dinocyst and palynofacies assemblages from the M eghal aya have been continued to
understand pal aeoecol ogical and relative sealevel changesassoci ated with mgjor biotic and climatic
events.

* Inrdationtother paaeoecologica sgnificance during Cenozoic sedimentationin Andaman-Nicobar
basin haverevealed somesignificant resultsfor deciphering pal aeoenvironment and bathymetry.

*  Todecipher the chronology of pal aeoclimatic changes during Quaternary Period on the basis of
pal aeovegetation through palynol ogy of continental and marine sediments, tree-rings, and ancient
plant economy, supported by geochemistry and geomagnetic studieshave been carried out.
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*  Certain Permian cods(Godavari Basn) and Tertiary lignitesfrom Gujarat and Tamil Nadu have been
evauated for categorization of their economic suitability besidestheir depositiona history.

*  Paametersfor past globa changeshave been marked using significant multidisciplinary detagenerated
from Late Quaternary sediments of Mahanadi and Godavari Deltas, Karawar Coast, south-western
MP, Kumaun & Ladakh Himaayas, and Upper Assam.

*  Evidenceoneof the (12,960 +130yrs BP) mangrove environmentsin SE Asiafrom Mahanadi Delta
has been recorded.

e Significant multi-proxy datahave been generated on the Quaternary sedimentary samplescollected
during Antarctic and Arctic Expeditionsto envisage climate changes.

*  Studieshavebeencarried outinresolving ageof Neyveli lignitedeposits; in establishing Carboniferous
stratain Spiti Himalayas, and searching plant remainsin Kargil Mollasse; based on integrated
pal aeobotanical/ palynol ogica evidences.

Publications: 79 (includespublished, accepted and communicated papers).
I mpact Factor Aggregate: 52.493 (date, includes published, accepted and communi cated papers).

Number of Resear ch faculties (post-Doctoral): There are 58 scientists and 52 scientists are
having post-Doctoral research experience.

BOSEINSTITUTE
I mprovement of Plants: Biotechnological Genomic, and Proteomic Approaches

Plant DNA Fingerprinting and Diagnosticsof Medicinal Potentia inplants; Identification of defense
related genesfrom S. albaoninfection with A. brassicicola; Production of transgenic rice plantsover
expressing rice cDNAsfor SAM-decarboxylase, Rab16A, the transcription factor OSBZ8 (theABRE
cis-acting eement binding factor), OsM 1 BP (the Rab16A genemoaitif liacis-acting element binding protein),
and the sodium chloride and spermidine activated probable kinase OSPDKI has been continued;
Understanding themechanism of seed dormancy, viability and germinability of plantsof economicimportance;
Resistance gene and ogue profiles, generated by degenerate RGA primers, of aset of 30 ricelandraces of
West Bengal isbeing used for genetic diversity analysis; Analysisof cis-regulatory e ementsfor PclNO1
gene: Search for any putative “ salt regulated promoter elements’ of the gene which can be used to
upregulate certain other important salt-tolerance genesunder transgenic situation; Efficacy of theaphid
tolerance gene(s) being tested in the model plant and Brassi ca species through transgenic approach;
Geneticdiversity andysisof bamboo speciesisbeing conducted in and around West-Bengd using molecular
techniques; Aerobiological survey inbothindoor and outdoor environments; I solation of new insecticidal
proteinsand their characterization using biochemica and biophysica techniques; Designing of new lectin
mol eculesthrough site directed mutagenesis of the already established insecticidal lectinsto broadenthe
pathogen specificity; Development of effective micropropagati on protocol sto speed up propagationrate
of rare/ endangered/ commercialy important medicinal plantsspecies.

Protein Sructure, Function and Engineering

Structure of the ACII-DNA complex: Thefull-length CIl proteinisbeing cocrystallised with an
oligonucl eotide (~18 bp) containing the cognate Cl I recognition Site. Thestructurewill be solved by X-ray
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diffraction and molecular replacement based on the ClI structure; crystallography, NMR, proteolysisand
mass spectroscopy and 2D gel e ectrophoresisto beused for variousstudiesinvolving these; Thestructura
and mechanistic aspectsof antimitotic drugs binding to tubulin; Identification of functiona regionsof -
crystalin chaperone; Protase digestion studiesof lambdac! repressor; Structura and functional andysisof
atruncated amino acyl tRNA synthetase Glu-tRNA synthetase from E.Coli; Analyzing theinteraction
between HPO175, apeptidyl prolyl cistransisomerase of Helicobacter pylori and Toll-like receptor 4
(TLR4).

Bioinfor maticsand Computational Biology

Anevolutionary perspective of geneexpression level and protein secondary structure; Evolutionary
studies of isochore organization in warm-blooded vertebrates, Electrostatic Interactionsin Biological
Systems; Identification of protein surfacethat isused for protein-protein interaction; Threedimensional
models of type IV pilins in some enteropathogenic organisms like enterotozxigenic E.coli and
enteropathogenic E.coli ; Assignment of substrate specificity of phylogenetically diversearomatic ring-
hydroxylating dioxygenasesby computationd anayss.

Molecular Medicine

Regulation of ion transporting enzymes and protein kinases by endogenous modulator proteins;
Synthesi s of the peptides corresponding to these sequence of the modulators, check the activity of the
synthetic peptide(s), so that instead of isolated proteins, synthetic peptides can be used; Effect of thebio-
activemolecule[active principle(s)] onthe prooxidant/ anti-oxidant status, Mani pul ation of specific molecular
targetsto suppresssurvival program of cancer cells, Molecular engineering-based therapeutic strategy to
regain pro-gpoptotic program of cancer cells; Molecular mechanismsof cdll cycleregulationinnorma and
cancer cells; Molecular understanding of therole of oncogenic Rasin cancer progression; Evaluation of
thyroid hormone-aminergicinvolvement in maintenanceof the Centrd Homeostasisfor Thyroid Hormone’;
Lipidraftsand their implicationininfectiousdiseases. Devel oping diagnostictoolsfor tuberculosis Molecular
characterization and application of someimportant herbal medicinefromterrestrial and marine sourcesto
combat nearly non-curable diseasessuch asviral, cancer and other autoimmune diseases.

Microbial Genomicsand I nfection Biology

Roleof E. coli gaP3 promoter; CCRsand VL: their involvement on theinterplay of Thland Th2
cytokines, Useafunctional genomics approach of down regul ating sequence homol ogs of known cell
cycleregulatorsusing RNA interference; Study theeffect of down regulating CDKSs, cyclins, kinesnsand
forming homol ogy proteinsusing sShRNA ; Genomic and proteomi ¢ approachestowardsunderstanding the
biology of Mycobacterium tuberculos's, Stress-responsive genes proteinsand mycobacteria persstence;
Using fluorescent S aureusstrainsaready devel oped, senstive assay sysemsarebeing devel oped followed
by the screening of antibacterialsfrom plants; Biochemical characterization of development of microbia
procesy(s) for theefficient mineralization of various hedth hazard environmental pollutants, Understanding
replication mechanismsof amycobacterial plasmid; Functiona genomicsof S-phase DNA repair and
DNA replication checkpoint pathwaysin the budding yeest.

Development of Systems Biology

Activation of the stringent responseregulator Rel in mycobacteria by positive feedback and gene
expressonnoise.
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Basicand Applied Problemsin Physical and Environmental Sciences

Tounveil newer applicationsof environmentally benign solidsascatdysts, Conformetiona Equilibrium
inMesogenic Molecules; Understanding the physics of nucleation of superheated droplets:; Characterization
of passvedetection materid for heavy ion detection & searchfor strangeletsat high atitude; High energy
Nuclear Physics, Conductivity and dielectric relaxation in complex perovskite oxides, Duality in
Entanglement and Probing Quantum to Classical Transtion of Indistinguishability; Linking Foundation of
Quantum Mechanicswith Cosmol ogica Aspectsand Genera Relativity; Quantum Entanglementin Spin
and Other Condensed Matter Systems; Environmental chemistry, measurements of pollutantsand source
strength modeling. Radiometric measurements: study of rain drop size, rain height and other cloud
characteristics, cloud-aerosol —cosmic ray connection—modeling.

INTERNATIONAL ADVANCED RESEARCH CENTRE FOR POWDER METALLURGY &
NEW MATERIALS(ARCI)

Nanomaterials

The Centrefor Nanomateria soriginated from ARCI’s Powder Metdlurgy Division, whichwasin
exigencesinceinception of ARCI. The concept of establishing the Centrefor Nanomaterial stook shapein
theyear 2003. Considering thefact that ARCI had outstanding expertisein the areaof materials, it was
decided that ARCI would concentrate on the production of nanopowdersand also exploreonitsowntheir
utilizationfor at least some applicationswhich cater to either alarge Indian market or amarket uniqueto
India. Within past seven years, the Centre has made substantia progressintermsof not only establishinga
vast array of synthes's, processing and characterization facilities, but asoin moving significantly forward
towards application devel opment inthe severa promising areasincluding nanosilver for drinking water
disinfectionand highly stable nanosiiver suspensionsfor antimicrobia textileapplications.

NanosiIver-candlefilter technology hasbeen successfully transferred to acompany and the product
isinmarket with the brand name PURITECH. Prior to technology transfer, the product underwent field
triasfor ayear inabout 40 villagesfor drinking water disinfection and wastested in thelaboratory as per
|Sand EPA guiddines. The company isaready operating aproduction facility based on ARCI technology
with capacity of 1000 candlesper year.

Transfer of know-how pertaining to nanoslver for antimicrobid textile gpplicationsto acompany isin
final stage. NanosiIver technology for textileapplication hasbeen scaled up to pilot level successfully for a
technology receiver dedling inthefield of textiles.

Laser Processing of Materials

Centrefor Laser Processing of Materials (CLPM) at ARCI isaunique R& D facility in the country
based on high-power industrial lasers. The Centre’smain objectiveisto promote and provide laser-based
materia sprocessing technologiesfor industria application.

Major facilitiesavailable at CLPM include Fiber-Coupled Diode Laser, CO, Slab L aser and Pulsed
Nd:YAG Laser.

Few typical applicationsdeveloped at CLPM aregiven below:
Laser Welding Applications
*  Automotivebody parts made of tailor welded blanks (TWB)
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*  Door inner after forming thelaser welded TWB

Solenoidvave

*  Fastresponsethermometer

*  FexPlatewith Laser welded SAW Sensor Buttons

e Transversesection of laser welded Ni-based superalloy IN 718

*  Microstructure of fusion zoneof laser welded Ni-based superalloy IN 718
Laser Surface Modification Applications

L aser-Hardened edge of crankshaft

L aser hardened automotive crankshafts

*  Laser hardened automotive camshaft

e Laser surfacetreatment of railroad components

* Lasersurfaceclad Stellite-6 layer

e Laser surfacedloyed Colomnoy-88 Layer

e Laser-Clad coated 500-MW Burner Tip Nozzle Plate
e Laserglazing of plasmasprayed WC-Co layer

Laser Cutting Applications

e Lasercutting of combustionliner

e Lasercutting of maxillofacia and dental titanium implants
e Lasercutedgeof 1.6 mm CPtitanium

Centrefor Fuel Cell Technology (CFCT)

ARCI’sCentrefor Fuel Cell Technology (CFCT) established in Chennai specifically contributesto
nationa effortsin thisemergent field. Although mandated to devel op the Polymer Electrolyte Membrane
(PEM) fuel cell technology, CFCT has geared up to play akey rolein varies aspects of the hydrogen
economy. Sinceitsinceptionin 2004, CFCT has made cons derabl e progressand hasbeen at theforefront
of developing PEM fud cdll technology for stationary and trangportati on gpplicationsin the country. During
the previous years, CFCT had developed key technologies for various fuel cell components and
demonstrated stack building capabilities. Recently, CFCT hasdevel oped fuel cell electrodeswhich can
operate under low humidity conditions. Several fuel cell stackshave been built using these electrodes.
Significant progress hasa so been madein identifying and devel oping suitable Balance of Systems(BoS),
whichincluderadiators, fans, pumps, DC-DC convertersand invertors. The Centre has al so devel oped
Grid Independent Power Systems (GIPS) for various power rangesfrom 300W to 5SkW. CFCT hasalso
continued to makeimprovementsin the processfor making bipolar platesfrom exfoliated graphite. Fuel
cdll slackswerebuilt using these bipolar platesand it isobserved that theweight reduction was about 54%
compared to the graphite based stacks of similar dimensions. The centre has aso devel oped fuel cell
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stacksfor range extension of e ectric threewheeler vehicle. The dectric vehicle hasachieved thetargeted
range extenson of 17 kmsfor the hydrogen availableand theweight carried inthe vehicle. The Centreis
further planning tomakealight weight fuel cell stack with exfoliated graphite platesaiming a 50% reduction
inweight. Thisisexpected to result inrange extension of 25kms.

MicroArc Oxidation (MAQO) Technology:

MAO, dsoknown asPlasmaElectrolytic Oxidation, Spark Anodi zation or Micro Discharge Oxidation
isanove dectrochemical coating technology gradualy gaining increasing popul arity asauniquetechnique
capableof demonstrating ceramic coatingson metaslikeAl, Ti, Mgandtheir aloys. TheMAO process
differsradicaly from thetraditionally known anodizing/ hard-anodizing in several ways. It employsAC
power at high voltages (150-700V) and high current densities (0.1 —0.3A/cm2) and utilizesan akaline
electrolyte at around room temperature. In addition, the M AO processis capable of depositing denseand
ultrahard ceramic coatingsonal kindsof aluminum alloyswithout any restriction on the concentration of
thealoying elements. Yet another important difference between the af orementioned traditional processes
and MAQ isthelatter’seco-friendliness. By virtue of these distinctive features, the MA O process has
gained global attention and research groupsin countrieslike USA, UK, Russia, Franceand Chinaare
actively working on MAO technology. In India, ARCI hastaken the lead to devel op thistechnology
concurrently withtherest of theworld.

ARCI hasaready transferred the MA O technology to 3 companies|ocated in different parts of
India

PapersPublished

Severa paperswere published by the scientists of the Centrein variousjourna sof international and
nationd repute.

PatentsFiled

* H.Nehaand TataN. Rao, “Improved method of producing highly stable aqueous nano-titania
suspension” Indian patent application filed. Appl. No. 730/DEL/2009

e Thepatent entitled“ HuorideRemova from Ground water by Sol G gammaA luminaCoated Ceramic
Honeycombs™ isbeing filed jointly withNCCCM, (DAE), Hyderabad

*  “Nove Copper Fails having HighHardnessand Conductivity and aPulseReverseElectrodepostion
Method for their Preparation”, B. V. Sarada, Ch. L. P. Pavithra, M. Ramakrishna, T. N. Rao and G
Sundarargan. Patent Application No. 1028/DEL /2009, Date of filing: May 20, 2009

I nteractionswith Industry to ExploreTechnology Transfers

* Interactionsare ongoing with Hyderabad-based Electrical Company for aproject on Sip casting of
Zirconiabased nozzles.

*  Negotiaionsareonwith anIndian company for exploring the possibility of transferring thetechnology
for the synthesisof ultrafine zirconiapowdersfor pigment applications.

* Interactionsareongoing with Indian companiesfor technology transfer pertaining Nano-ZnO based
varistor powders.
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Sponsor ed Projectsbeinginitiated

»  Deveopmenta Project entitled “ Sol-gel derived abras on res stant hydrophobic coatingson carbon-
epoxy composites for aerospace applications’ has been sanctioned by National Aerospace
Laboratories

* A project on*nanogtructured Si and Sn based anode materia sfor Li-ion batteries’” hasbeeninitiated
in collaborationwith apremier automotive company from USA.

A project entitled, “ Laser Drilling of Holeson Front Combustion Liner of Adour MK 871 Engine”,
has been approved.

INDIANINSTITUTE OF GEOMAGNETISM

Thelndian Ingtitute of Geomagnetism (11G) hasthe mandateto carry out bas ¢ and applied research
in Geomagnetism and dlied areas of Atmospheric and Space PlasmaPhysics. Thelngtitute has established
variousfacilitiesto measure the geomagnetic field, atmospheric and i onospheric parameters, and other
related observationsat itsmagnetic observatorieslocated in different partsof India, itstwo regiona centres
at Equatorial Geophysical Research Laboratory (EGRL) at Tirunelveli, and the Dr. K. S. Krishnan
Geomagnetic Research Laboratory (KSKGRL) at Allahabad, and at the Indian Antarctic Station at Maitri.
Thedatafrom these observations are used to study not only Earth’supper atmosphere, ionosphere, the
global eectriccircuit and certain aspectsof the solar-terrestria relationship, but also main magneticfield
generated inthe deep interior of the Earth. Geomagnetic dataissupplied to scientistsfrom other ingtitutions
for useintheir research, aswell asto other organizationsfor usein geophysical exploration. A variety of
dataisal so collected during geophysical surveysindifferent partsof India. Rock and sediment samples
acquired from different regions are studied in the palacomagnetic laboratory at KSKGRL and the
environmental magnetismlaboratory at 11G’ sheadquartersin Panvel.

Observatoriesand Data Processing

Thelngtitute continued to operate, upgrade and maintai n ten magnetic observatoriesin the country to
ensure continuous recording of high quality geomagnetic data. Construction of Variometer room, office
building, and approach roadsat thenew | ocation of Silchar magnetic observatory, aswell asof theobservatory
functiond building a Port Blair isnearing compl etion. Near real-time transmission of geomagnetic dataat
oneminutetimeresolution, from three observatoriesat Pondicherry, Alibag, and Jaipur respectively, tothe
Ingtitute headquartersin Navi Mumbai, has been achieved in 2009. Near real-time connectivity with
Nagpur observatory has also been established recently.

Indian Magnetic Databulletinsfor the years 2006 and 2007 have been published, while geomagnetic
data, corrected for baseline errors up to September 2008, are avail able to usersin computer readable
form. Oneminute resol ution absol ute val uesfor 2008 obtained from the I nternational Real-timeMagnetic
Observatory Network (INTERMAGNET) facility at Alibag, have been deposited with the Geomagnetic
Information Node (GIN) at Parisfor inclusionintheAnnua CD-ROM publication.

Processed hourly data of H-component of the geomagnetic field from Alibag station are sent to
Kyoto GIN every month for the preparation of the Dst index, whichisused globally asameasure of the
strength of magnetic storms. Principle magnetic storm daysare classfied regul arly using magnetogramsof
| ndian stations and magnetic storm sudden commencement amplitudes and ranges are computed every
month and forwarded to World Data Centre (WDC), Colorado, for inclusonintheinternationa Geophysica
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DataBulletin. In addition, about 240 remote usersareregistered with thewebsite of WDC, Mumbai, for
accessto online databasesavailablewith thisWDC maintained by 11 G
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Fig. Association between the equatorial electrojet current pattern and the noticeable changes in
the latitudinal development of the focus of the solar quiet day (Sq) current system is shown here.
Significant day to day variability in the geomagnetic field influenced by the modification of the
tidal modes is clearly evident in the diurnal features for the two Counter Electrojet (CEJ) days

and a Normal Electrojet (NEJ) day.
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Of thevariousinvestigations carried out with geomagnetic data, animportant onerelatesto the day-
to-day variability inthegeomagneticfield caused by changesinionospheric currentsinresponseto variations
of theatmospheric tides. Thishasbeen investigated by analyzing the changing solar quiet (Sq) current
patternson aday-to-day basis. The changes, asreflected in the variationsof the horizontal component *H’
anddeclination*D’ of thegeomagneticfield at thechain of low latitudelocationsinIndia, arestudiedinthe
context of varying equatoria electrojet current pattern (Fig). Contamination of thequiet timefield variations
from distant magnetospheric currentsisa so examined.

EL F/VLF dectromagnetic wavesradiated by both natura (e.g., lightning discharges) and man-made
(e.g., VLFtransmitters) sources, arereflected fromionospheric D-regiontotravel very long distancesin
the Earth-ionosphere wave guide with very little attenuation. ThusVLF waves are used to study the
ionospheric D-region, whichisat aheight that can neither be accessed by ball oon probes, nor by satellites.
Reasonable measurements can not be made by radars al so because of low el ectron density. At present in
collaboration with Stanford University, three VL receivershave been set up by 11G at Allahabad, Varanas,
and Nainital. A specia campaign to monitor the changesin the D-region of theionosphereduring 22 duly,
2009 total solar eclipsewascarried out at thethree sites.

Antarctic Sudies

Thelngtitute participatesregularly in the I ndian Antarctic Expeditionswith the objective of studying
thegeospace environment of Antarcticausing multipletechniques. A semi-permanent observatory isoperated
at Indian Antarctic station, Maitri, located in sub-aurora region wherevariationsin geomagneticfield are
recorded by using fluxgate and proton precession magnetometers.. Geomagnetic field isalso monitored at
Larsemann Hills, the proposed new Indian Antarctic station in acampaign mode during austral summers.
M agnetic datais used to study magnetic storm-substorm rel ations and to investigate declining magnetic
field. Particle precipitationisgenerally ahigh latitude phenomenon andisseenin polar and aurora regions.
During geomagnetic disturbances, theaurord current system extendsover Maitri and particle precipitation
over thisregionisexpected toincreasedectron dendty inionospheric D-region resulting ingreater abosorption
of HF and VHF radiowaves. 11G hasingtalled a4 x 4 antennaarray imaging Riometer at Maitri duringthis
year to monitor theionospheric absorption of cosmic radio noiseat 38.2 MHz.. A part of the southern
hemisphere has suffered alarge decreasein thetotal magneticfield inthelast century.

Upper Atmospheric Sciences

Nonlinear electrostatic solitary waves have been studied for aplasmamodel consisting of cold and
counter streaming electronsand ionsusing multi-fluid theory. Parametersfor themodel are obtained from
the Cluster satellite observationsinthe Earth’smagnetoshesth. 1t isfound that the mode resultsareingood
agreement with observed el ectric field structures. Evolution of €l ectrostatic solitary wavesintheaurora
regionisstudied usngaonedimensional e ectrostatic particle smulation code, and thesimulation results
for velocities, scalesi zes, and e ectric fiel dsassociated with nonlinear eectricfield structuresarefound to
bein agreement with the observations.

Various nightglow emissions have been monitored using ground-based high resolution airglow
equipments (All-sky imager, al sky scanning photometer) at Kolhapur, Allahabad, and Tirundveli to study
the dynamicsof the mesosphere- lower thermosphere (MLT) region and ionospheric F-region on clear
moonlessnights.
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Themedium frequency (MF) partial reflection radarsoperated by 11G at Tirunelveli and K olhapur
continued to yield important datafor understanding the dynamics of the MLT region and atmospheric-
ionospheric coupling. Several new findingson the effects of sudden stratospheric warming eventsonthe
equatoria ionospherewere published.

Solid Earth Geomagnetism

Magnetotel luric datacollected inthe closevicinity of theeastern syntaxis (Arunacha Pradesh), under
an agreement with the National Hydroel ectric Power Corporation, wereinterpreted and thefina report on
themajor fault zoneswas submitted. These studiescover the Main boundary thrust (MBT) andthemain
fronta thrust (HFT) of the Himalayaand the Mishmi thrust (M T) inthe Indo Burman range (Figure) and
have delineated the signatures of these features at the deep crustal levels. These details are useful in
ng the seismogenic potentia of thesefeatureswhen correlated with the depth of foci of theseismic
eventsrecorded inthisregion.
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Thedkalinesyenitebodiesof Proterozoic age, intruding into the Nallamalai Fold Belt of Cuddapah
Supergroup a ong deep faultsand fault intersectionswhich are postul ated to have crysta lized from mantle
derived hydrousakainemagmaenrichedin LIL and LREE aresubjected tolow field anisotropic magnetic
susceptibility (AMS), rock magnetic and pa aeomagneti c measurementsto understand the magmaintrusion
mechanism and their palaeomagnetic age. Presence of syenite bodiesd ong the eastern margin of Cuddapah
Basinsuggeststhat itisazoneof plume-rift interaction.

Theenvironmental magnetism group has beeninvolved intwo palaeoclimate studies. Thefirst of
these attemptsthe reconstruction of last glacial to early Holocene monsoon variability fromrelict lake
sedimentsof theHigher Central Himaayain Uttarakhand. The second study deal swith thereconstruction
of thevariability of the southwest monsoon during the past 3 ka, using samplesfrom the continental margin
of the southeastern Arabian Sea.

GPSdatafrom north-east Indian region hasbeen analyzed to estimate present day crustal deformation
strain distribution of north-east Indiadueto the Indian plate kinematics. Post-sei smic deformation and
rheology of Kutch region following the 2001 Bhuj earthquake has been studied using GPS, gravity and
INSAR measurements. Visco-€l astic relaxation modeling of Andaman-Sumatraregion has been carried
out to delineate post-sel smi ¢ deformati on mechanism due to the 2004 Sumatra earthquake.

Regiona geomagnetic depth sounding (GDS) experiment wascarried out in Saurashtraregionintwo
phaseswhi ch suggeststhe presence of two prominent conductivity anomalies. Thefirst elongated anomaly
coincideswith the horst and graben offshore structures of Saurashtraand Kutch. The second anomaly is
over the Surat depression and correl atesvery well with thelow magnetization anomaly which extendsin
NE-SW direction towards Cambay basin.

The possible geothermal sourcesfor three hot springsin Ratnagiri district of western Maharashtra:
Aravali, Turd and Rgjawadi, were studied using vertical eectrical resstivity soundings(VES). Thespatid
distribution of theapparent restivity of al thefive V ES sounding pointsindicated alow apparent resstivity
at al depths, coincident with thelocation of Tural and Aravali hot springs.

I nstrumentation Division

Theinstrumentation divis on fabricated microcontroller based proton precess on magnetometer of 0.1 nT
sengitivity for installation at 3 magnetic observatoriesof the Institute. A declination-inclination (didD)
Vector Proton Magnetometer wasfabricated and set up at Alibag magnetic observatory to collect dataat
1 minutesampling rate.

Publications

The scientistsin the Institute published 35 papersin SCI and 15 in non-SCI journalswith atotal
impact factor of 61.554. One PhD was also awarded.

Specialized services offered

Indian Magnetic Datawas supplied to Internationd organizationsand ingtitutes& universtiesinindia
and abroad. Digital geomagnetic datafor 3 stationsfor selected periodsat one minutetimeresol ution was
sold to ONGC Dehradun, datafor 2 stationswas sold to Reliance Industries and to three multinational
companiesinvolved in marine magnetic surveys. Magnetic compasses of Indian Navy, Pawan Hans
Helicopter Ltd., Indian Coast Guard Air and Instrulab were cdibrated.
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Collaborativeresear ch and technology development Pr oj ects

Thelngtitute hassigned MoUswith Assam University, Silchar, for 11G’smagnetic observatory, with
Shivaji University, Kolhapur, for on-going collaboration in the area of space physics, with Saurashtra
University, Rajkot, for magnetic observatory and scintillation observations, with ARIES, Nainital for
collaboration intherecording of ELF-V LF electromagnetic waves, with .Department of Physics, Banaras
Hindu University, for collaborationin therecording of ELF-VLF el ectromagnetic wavesand NARL,
Gadanki, for setting up of spaced receiver scintillation experiment.

Institute a so has projectswith foreign partnerslike STAR Laboratory, Stanford University, USA,
GeoForschungsZentrum Potsdam, Germany, Space Environment Research Center, Kyushu University,
Japan, Boston Collegeand Air Force Research Laboratory, USA (IHY/UNBSSI Program) and Lancaster
University, UK.

RAMAN RESEARCH INSTITUTE

The Raman Research Ingtitute wasfounded by Prof. C.V. Raman. After hisdemisein 1970, it was
reorganised asanational ingtitutefor researchin basi ¢ science. Thelngtitute hasbeen receiving grantsfrom
the DST since 1972. The main fields of research continueto be, Astronomy & Astrophysics, Light &
Matter Physics, Soft Condensed Matter and Theoretical Physics.

TheLiquid Crystalsresearch hasexpanded and diversified and istoday the Soft Condensed Matter
research themethat includesinter-disciplinary soft condensed matter and biological physics, whichhasa
significant overlap and interaction with the Theoretical Physicsactivity. Inaddition, laboratoriesinthe
themeof Light and Matter Physicsare making experimenta studiesintheemerging fieldsof laser cooling
and trapping of atomsand molecules, light propagation in diversemedia, and ultra-fast atomic processes
using femtosecond (107 s) laser pulses.

TheIngtitute cons dersthetransmission of knowledge animportant activity; thisincludestheguidance
of studentsfor the conferment of PhD degreesas part of the PhD programmeof theInstitute, aswell asthe
active Vigiting Students Programme under which anumber of studentsfromall over the country visit the
Ingtitutefor staysranging from afew weeksto severa monthsand participateinthemany research activities
of the Institute. Communications of the ongoing research and al so a sharing of knowledge of current
research—in professona talksgiven by membersof thelngtitutein conferencesand in externa ingtitutions
aswell asJournal Review talksat the Institute—isanother aspect of our knowledgediffusion.

Vigting Sudent Programmeintroduced in theyear 2007 isaimed at offering research experienceto
highly motivated studentswho are pursuing their under-graduate or post graduate studies. During the
period of thevisit, the student works closely with at |east one staff member of the Institute on asuitable
project. During theyear 68 studentsfrom different parts of the country participated intheresearch of the
Ingtitute as part of this programme. The duration of the working visits was mostly between 3 and 6
months, somevisitswerefor ayear.

TheLibrary established acloseliaison with appropriate libraries of other institutesin the country
through FORSA and DST mullti-ingtitutional consortia. In addition, theLibrary hasaccessto |EEE/ IEE
electronic library through INDEST consortium and to 14 publishers through CSIR-DST E-journal
consortium.
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Astronomy & Astrophysics and related signal processing, imaging, and instrumentation
development

The Raman Research Ingtituteisnow afull partner inaninternationa collaboration—the Muchison
Wide-field Array —to build alargelow radio frequency telescope array in aremote Western Australian
radio-quiet location, whichisapathfinder to the International Square Kilometer Array project. MWA is
collaboration between US and Australian partners and the Raman Research Ingtitute. The participation
includes contributing to engineering in theform of digital systemsand software—which challengeand
stretch our in-house capabilitiesin appropriate directions—and invol vement in specific science goalsby
sharing the devel opment of innovative observing techniques, analysismethods, detection agorithmsand
parameter extractiontools. RRI membersworked aspart of internationa teamsin campaign modeingaling,
testing and commissioning tel escope systemsaat theremote sitein Western Australia. Thereare now 32
antennatileson theground at the site, with which prototypedigita receiversbuilt a RRI were successfully
tested in observationsof astronomical objects.

Fig: The MWA at the SKA site in Western Australia.

Fig.: Digital receivers for the MWA built in RRI electronics laboratory.
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A digital receiver for thisarray hasbeen devel oped at the I nstitute. It isdesigned to operate between
80 and 300 MHz, and will be capable of high dynamicrangeimaging. Thedigita recelver wasdesigned for
MWA in collaboration with Scientistsand Engineersat ANU and wasbuilt at RRI. Thedigital receiver
digitizesthe RF sgnalsusing aset of dua 8-bit ADCsoperating at 655.36 MHz. Thefirst Nyquist zoneis
subdivided to 256 channelsusing apolyphasefilter bank; the bandwidth of eachfilter is1.28 MHz. Data
from asdlected set of 24 filter bank outputs, which correspondsto atotal bandwidth of 30.72 MHz, issent
to the correlator through three optical fiber links. The hardwarework at RRI involved the design and
development of Virtex 5 FPGA based dataaggregation and formatting board (AGFO board), backplane,
duplication of ADC boards (ADFB) provided by CSIRO and building aclock and synchronization signa
distribution system. Firmwarewasdes gned and devel oped for interfacing theADC to FPGA, implementing
thefeatures needed for observing with thedigital receiver, transporting datafrom receiver to correlator
through optical fiber and recording datausing aV SIB based dataacquisition system (DAS).

After thedevel opment and testing of areceiver at RAL, four prototypereceiverswere made. These
receiverswere successfully used for test observationsat MWA site (Boolardy, WA) by recording data
with the VSIB based DAS and software correlation. Currently the digital receiver and the hardware
correlator arebeinginterfaced through optical fiber link. A set of firmwarewasa so devel oped for testing
and validating thereceiversduring their mass production.

Theyear saw thefructification of anovel project devel oping awide-band antennaand amulti-band
receiver for ssmultaneous observations of celestial phenomenaover arange of radio wavelengthswhen
mounted at thefocus of alarge dish antenna. The project was specifically designed to be mounted at the
focus of the US Green Bank telescope, which isthe largest steerable dish antennain theworld. RRI
members, including PhD students, have been granted competitive tel escopetimeto usetheinstrumentation
for specific investigations beforeit would be made avail ableto the international community asanew
fadlity.

-l ST
i et "o .
Fig: RRI receiver on the Green Bank telescope in Fig: View of the receiver systems built in the RRI
West Virginia, US. electronics laboratory

ThisGBT-RRI Multi Band Receiver system was designed, devel oped and successfully tested. Thisis
asdf-contained receiver system, consisting of adual-polarization feed covering awide-spaninitsspectra
response (100-1500 M Hz), to be used at the prime focus of the Green Bank telescope. The systemwas
motivated by the need for simultaneous high time and spectral resol ution studies of pulsar emission at
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sngle-pulselevel, opening possibility of tomography study of pulsar emission cone. Thesystem catersto
samultaneoussampling of dud polarizationvoltagesgndsinthe 10 bands, tunablein pre-sdected (relaively)
RFI-freewindows, withinitswide-gpectra range. Each of the 10 pipelinescontainsan RF/IF sectionand
adigital back-endfor recording directly theraw voltagetime-sequencein two polarization channels. The
sampled dataistransferred to 10 DA S computers, each catering to one band, connected through Gigabit
Ethernet to amaster computer which runsthemonitoring and control (M & C) software. TheM & C software
controlsthe RF & IF attenuators, L O frequency, and dataacquisition. The complete system wasfirst
tested at GMRT field stationin Oct 2008 and subsequently thoroughly tested in GBD field stationtill April
2009, beforeinstaling it at Green Bank, WV, USA, and used withthe GBT.

TheX-ray astronomy laboratory isnow actively building and testing critical componentsand evauating
novel design configurationsfor the polarimeter, and designing and testing e ectronicsand logic circuitsthat
areessential for the detectors. The development of a Thomson polarimeter using rectangular detector
configuration hasbeen completed. The devel opment includes proportional counter detectors, associated
front-end el ectronics, event processing logic, dataacquisition system, and test and calibration system. The
unit has been successfully tested in the energy band of 9-23 keV and amodul ation factor of ~35% has
been obtained. The mechanical fabrication of detectorsfor acylindrical polarimeter configuration has
been completed. An FPGA based pulse processing el ectronics based on charge division techniqueis
under development. Proposalshave been submitted to | SRO for mission approval.

The Ingtitute continued its devel opment of low-cost 12-15 metre class parabolic dish antennae.
Noteworthy devel opmental effort during the year wasthe evolutionin the preferred designto aBent-
SpokeDish.

Members of the Astronomy & Astrophysics group are currently engaged in research into the
understanding of eventsintheevolving universeand avariety of phenomenaassociated with cosmic bodies.
Research on reionization and structureformation examined and pointed out the potentia of observationsof
cosmological redshifted 21-cm lineradiation both asprobes of cosmologica parametersand primordia
magneticfidds. Studiesof activegd axiesexamined theoriginsfor ther radio structures, and the consequences
of thecessation of activity. Extragdactic researchincluded galaxy interactions, stellar dynamicsin nuclear
regionsof galaxies, theformation of cluster halosand galactic outflows. Thereportincludeswork doneat
RRI onfoundationa problemsinthe astrophysicsof accretion disksand dynamo theory. The X-ray flux
variationsin anumber of Galactic X-ray binaries have been used to expand our knowledge of these
enigmatic astrophysica objects.

Thetelescopesand receiversdevel oped and built inthe Radio Astronomy L aboratory providevital
observational cluesfor thisresearch. However, windows covered by the Ingtitute'sfacilitiescover only a
part of thed ectromagnetic spectrum. Additiondly, aholigticinvestigation of space phenomenacften requires
observing capabilities not available in India. Therefore the astronomers of the Institute propose and
successfully winthe use of val uable observing time on facilitiesthroughout theworl d.

Light and Matter Physics

Research work at the I nstitute continuesto include classical optics, which wasone of thekey areasof
researchinthedaysof the Founder. Recent work includesorigina contributionsto eigenva uetoggling of
optical activity, andingghtful useof thevan deHulst theorem for reflection of polarizedlight. Experimental
work includesinvestigationsof light transmission in mixturesof magnetite nano- and micro-sized spheres,
and light emission from carbon Nanotubes.
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Thelast severa yearsof committed effort hasbrought the experimenta capability tothe stagewhere
confidencehas been established in the setting up of laser systems, vacuum chambers, and laser cooling and
trapping of atomsin magneto-optictraps. Cold cloudsof Rubidium arenow routindy madein thevacuum
traps. Megnoto-optic tragpswith miniature coil shave a so been successfully constructed and operationalized,
enabling multipletrgoswithin the samechamber for controlled quantuminteractions. Preliminary experiments
on Electro-magneticaly induced trangparency within hyperfinetranstionsof cold aiomshavebeen successtul.

Researchin non-linear opticsincluded degenerate four-wave mixing to characterize samplesand
identify candidatesfor photonic device gpplications, z-scan experimentsusing whitelight super-continuum
source, and therecording and analysisof X-ray emission from laser-induced plasmain aplanar water jet.

Inexperimental quantum opticsexperimentsincludelaboratory measurement of thedeflection of light
owing to gravity and an experiment to observe quantum walks by ultra-cold atomsin adouble optical
|attice.

Soft Condensed M atter

Thelngtitute has made outstanding contributionsto the devel opment of thefield of liquid crystalsfor
over three and a half decades. Liquid crystals are a thermodynamic stable phase of matter that has
anisotropy of propertieswithout the 3-dimensiona order of crysta lattices. Nematicliquid crystal molecules
arerod-likeand tend to point in the same direction but without positional order; smecticliquid crystal
moleculesalign themselvesin layersthat can flow past each other; in discotic liquid crystalsdisc-like
moleculesare stacked in parallel columns. There are many more complex formsof molecular ordering
known with interesting and subtle properties; researchinthisfield at theIngtituteisuniqueinthat it enjoys
theinteractionsbetween chemists, € ectrochemists, condensed matter physicigts, theoretical physicistsand
memberswith Satistica physicsexpertise.

Liquid crystdline substances haveinteresting optical properties, and externa perturbationscan cause
sgnificant changesin their macroscopic properties, thetheoretica and experimentd research at thelndtitute
istowards understanding these unique effectsand synthesizing new liquid crystalline materials. Novel
mesogenswith bent-core mol ecul escontinueto besynthesised intheliquid crysta laboratory, and uncommon
and sometimes completely new phasetrangtionshave been observed. Thephasebehaviour of functiondized
carbon nanotubes, when dispersed in discotic monomers and polymers, were studied. Synthesisof rod-
discoligomers, ionicliquid crystalline polymers, e ectron-deficient discotic liquid crystals, discoticliquid
crystalline symmetric donor-acceptor-donor triads and experimental studies of their mesophase behavior
represent further examplesof current research. Other experimental researchinliquid crystallinematerids
included studies of non-equilibrium fluctuation theorems.

A nicheareaof research at the Raman I nstituteisin the devel opment of techniquesfor driving the
matrix displays: using sophisticated sgnal process ng agorithmsand methodsto reduce power consumption
inthedisplay drivers. Internationa patentshave beenfiled to protect intellectua property rightsinthisarea.

Research of the soft condensed matter group, whichwasearlier focussed onliquid crystals, hasnow
expanded into examining physical effects, including eectrica conductivity, arising from the dispersion of
nanoparticlesand enzymesinto thebulk of liquid crystalline phases, and propertiesof filmsand monolayers
formed by mesogensand complexes containing mesogens. The soft matter group hasresearchinterestin
instability patternformationinliquid crystalsaswell asininterfaces between Newtonian and aging non-
Newtonianfluids. Experimental studiesincluded micro-viscosity measurementsin aging clay suspensions,
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and examination of the structure, dynamics and mechanical propertiesof copolymer solutionsinwhich
ionic surfactants have been added. The phase behaviour of amphiphilic systemsat interfacesandinthe
form of membranes has been studied.

Consistent with the vision of the group to include aflavour or 'nano’ in the soft matter research,
severa worksreported hereininvolve physical effects, including magnetic susceptibility and optica limiting
properties, of nanocomposites synthesized in the I nstitute and nanoparti cle and nanospheredispersionsin
liquid crystals. Development of innovative methodsfor preparation of thiol stabilized gold nanoparticles,
mesoporousgold filmsand polye ectrolytes.

Experimentd biologica physicsisan areainto whichthe soft matter research at the Ingtitute hastaken
agep. Initid experimentd effortsin thisresearch areaare groundwork towards dynamical studiesof cell
shape and mechanica studiesof Axons.

Soft matter research hasin some casesused Specidized investigative techniques, for example, oscillatory
rheology studiesand magnetic susceptibility studies, for gppropriate problems. All of theinvestigationsinto
thefascinating behaviours, quantitative measurementsof the propertiesand theresponseto various control
parametersand the experimental €l ucidation of the molecular ordering in different circumstances, require
sophi sticated and modern equipment. Thegroup hasinstrumentslikean atomic forcemicroscope, scanning
tunnd ling micrascope, polarization and confoca microscopesand gpparatusfor X-ray diffraction. Upgrades
to existing equipment and measuring devices aswell asthe acquisition of new facilitiesthat open new
windowsto the studiesare an ongoing activity.

Theor etical Physics

Theoretical physicsresearchintheIngtituteisin theareasof condensed matter physics, statistical
physics, physicsinbiology and gravitation, which includesclassica and quantum gravity and gravitational
radiation. Theresearch outcomesinclude analyses of fundamenta questionsin optics, quantum mechanics
and generd physics.

Recent theoretica work congdered avariety of issues, including questionsranging fromthedynamics
of acharged particle moving on the surface of aspherein the presence of an externa uniform magnetic
field, understanding quantum measuretheory, to geometric and topol ogical contributionsassociated with
the phasein neutrino oscillation formul ae, which may be akinto the Pancharatnam topological phase. In
non-equilibrium gtati stical mechani cs, research continuesin theformalismsassociated with heat currentin
open systems, the probability distribution of heat flow and the heat conduction in disordered harmonic
crystals, and e ectron transport in mesoscopic systems. Studiesof the evol ution of flexible polymer chain
asit tumblesend to end in ashear flow was atopic of recent research.

Inbiologica physicsresearch, recent work continueson statistical mechanica study of stiff polymers
motivated by buckling phenomenain cellular cytoskel etons.

Ingenerd relativity, research hasbeen on precise cd culations of thegravitationa wave-formsexpected
fromin-spiraling binaries. Thisproblemisof contemporary significance because of the coming on-line of
gravitational wavedetectors, which need an accurate ‘template' with which thedatamay be crosscorrelated
inorder to detect cosmicsignas. Duringtheyear, research hasmovedinto examining signal detectionwith
future space based gravity-wave detectors, pointing out that LI SA observation of SMBH coal escence
eventscould potentially constrain thedark energy equation of state. Additionally, derivationsof analytic
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solutionsof orbitsin Kerr space-time and numerical computations of the gravitationa wavesinduced by
particleson eccentricinclined orbitsaround Kerr black holesarereported herein.

Quantum gravity research at the Ingtitute has continued in the Causal Set gpproach and L oop quantum
gravity. Further development of theana ogy pointed out by members between the cosmol ogical constant
of the Universe and the surface tension of fluid membranes constitute recent research that showsthe
generdity of theana ogy beyond the Causal Set approach.

SREE CHITRATIRUNAL INSTITUTE FOR MEDICAL SCIENCESAND TECHNOLOGY

The Government of Indiahad declared the Sree ChitraTiruna Institutefor Medical Sciencesand
Technology, Thiruvananthapuram asaningtitute of Nationa Importanceunder DST by anAct of Parliament
in 1980. Themandate of theingtituteisto devel op appropriate technol ogiesto meet the healthcare needs
of thecountry and initiatetraining and research programmesintegrating biomedical technology and hedlth
sciences, while demonstrating high standards of patient careinmedical speciaties. Thelngtitutetherefore
hasaBiomedica Technology (BMT) Wingfor theR& D activities, atertiary care Hospita for cardiovascular
thoracic and neurological diseasesand theAchuthaM enon Centrefor Hedlth Science Studiesfor research
andtrainingin public hedth.

Theobjectivesof thelnstitute are:

e  Promotionof biomedica engineering and technology

e  Demondtration of high standardsof patient careand

e  Devedopment of post-graduatetraining programsof thehighest qudity in advanced medica specidties
and biomedica engineering and technology

A summary of theimportant achievementsduring theyear areasfollows:
Biomedical Technology Development:

Technology Transfer agreement of porous Hydroxyapatiteand Bioactive HABG compositefor Dental
Applicationsto IFGL RefractoriesLimited, Kolkatawas signed on 13 January 2010. IFGL 'sBioceramic
divisonisengaged in production and marketing of bioceramic productslike hydroxyapetiteorbita implants,
auminabased hip joint femora head, bone regenerative granulesand blocks, etc. An agreement wasmade
with TataMemoria Centre, Mumbai with regard to the collaborativework of the nanoparticletechnology
for chromatin adsorption. Nationa Accreditation Board for Testing and Calibration |aboratories(NABL)
hasgranted A ccreditationto the Calibration Cell of the Ingtitutein themechanica and thermal calibration
sreams. Thisenablesthengtituteto provide accredited calibration certificatesfor meeting therequirements
of itsinternal quality management system aswell asitsexternal customers. The scope of accreditation
includes temperature measurement instruments, hot air chambers, incubators, water baths, volume
measurement instruments and electronic balances. The accreditationisvalid for aperiod of threeyears.
COFRAC surveillance assessment was conducted on 13 July 2009. Therewereno Non-Conformitiesin
the surveillance assessment conducted by COFRA C assessor.

PatentsApplicationsfiled during theyear

(i) ‘A processfor the development of visiblelight cure dentd restorativeresin composite containing a
new photoinitiator with improved properties

(i) A processfor the s multaneous conjugation of heparin and polyethyleneglycol onto the surface of
intraocular lenstoimprove biocompatibility'.
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() 'Visblelightinduced insitu gelling biopolymer compositeasawound dressing'

(iv) A processfor the modification of magnetic nanoparticlesusing curcumin conjugatesasmulti drug
carrying vehiclesfor targeted drug ddlivery applications.

(v) 'A methodfor preparing curcuminoidswith enhanced water solubility for pharmaceutical and other
medical applications.

(vi) "Methodfor in-vivo binding of chromatin fragments’

New Projects

'‘Development of adurasubstitute by el ectrospinning of ?-caprol actone-co-lactide polymers was
sanctioned by KeralaState Council for Science, Technology and Environment, Trivandrum

'Devel opment of neuronsfrom circulating progenitors’ by DST

"Derma wound healing” sanctioned by CSIR

"Pulsed laser Ablation of Bioactive Ceramic Compositeon Titanium Bonelmplants'

'‘Development of magnetic nano particles for MRI contrast applications-

" Dispensable and biodegradabl e polymeric bone cement for minimally invasive treatment of bone
diseases- product validation™ project sanctioned by DST

'Production of drug-loaded nanoporous bioceramic spheresfor orthopaedic applications

e "Deveopment of bioactive bone cement based on organically modified ceramicresin®

Hospital Services

The hospital continued to providetertiary careto anincreasing number of patients. Asaresult of
reorgani sation, up-gradation and commissioning of state-of-the-art equipments, thequality, efficiency and
throughput of the hospital increase significantly. Severa new diagnostic and thergpeutic programmeswere
started. Initseffortsto extend affordabl e care to the socio-economically disadvantaged sections of the
public, theingtitute provides servicesin areduced user charges. Thisisdespitethefinancia congtraintsdue
to steady declinein non-plan grants. The Telehealth and Medica Education Project did morethan 140
tele-consultationsand 3 Continuing M edical Education programmes.

Someof theimportant hospital Satisticsare:

(& Sanctioned Bed strength: 239,

(b) BedOccupancy rate: 86.03%,

() AveragelLengthof stay: 7 Days,

(d) BedTurnover Rate: 37 patients,

(& New Regidration: 13888,

(f) Repeat cases. 94827,

(9 Admissions 8463,

(h) Percentageof mortality: 2.06,
(i) Cardiacsurgeries. 1685,
(i) Neurosurgeries: 1216,
(i) Investigations. 822822.

Epilepsy

The Epilepsy program of the Institute catersto medically refractory epilepsy patientsfromall over
Indiaandisuniqueinthat it isthe best of itskind in the country and catersto awiderange of difficult-to-
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treat casesin par with Western standards. Thisispossiblewith all its modern advanced technol ogical
investigativetoolslikehighresolution MRI with specid sequences, functiond MRI (whichidentifiesel oquent
areasand itsfunctionslike motor function and language), etc. During theyear, 83 surgerieswere done.

Movement Disorder

Inthe M ovement Disorder Section, 7 Degp Brain Stimulation Surgery: 6 Neurostimul ator replacement:
2 Pdllidotomy: 134 Botulinum Toxin I njection: 1364 Movement disorder specidty clinic attendance: and
70 Pre & Post operativefollow-up weredoneintheyear.

Academic Programmes

Theindtitute currently offers 25 academic (diploma, postgraduate, doctora and post doctoral) courses
inmedical sciences, biomedica engineering and technology, basi ¢ sciencesand public health. All academic
programmes continueto attract sudentsin significant numbersfromal over Indiaandfor theMPH course,
from other countriesaswell.

During theyear, 126 Projectswere undertaken, 10 Patentsgranted, 9 Patentsfiled and 146 papers
publishedin Journals.

ACHUTHAMENON CENTRE FORHEALTH SCIENCE STUDIES

AchuthaMenon Centrefor Health Science Studies (AMCHSS) has proved to be both amilestone
and atrendsetter in public health training and research in the country. The centrein addition to offering
DPH, MPH and PhD programmes, conducted number of short-term coursesin maternal health, ethical
and gender dimensionsin hedthcarefor nationa andinternationa students. It aso providesconsultationto
NGOs, governmentsand international bodieson awiderangeof public health, gender and ethical issues.

Conferences/ Wor kshops Or ganised

\

I ndo-Dutch Workshop

Asafollow up of the MoU signed between the Governmentsof Netherlandsand IndiainMarch
2008 and the signing of a programme of cooperation in March 2009, DST entrusted the Institute to
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organizetwin Indo-Dutch Workshopson 1) Medica Devicesfor Affordable Health and 2) Life Sciences
& Hedth during 21-23 January 2010 at Trivandrum. Theworkshopswere supported by The Netherlands
Organization for Scientific Research (NWO), The Netherlands Organization for Health Research and
Management (ZonMw) and the Senter Novem, Dutch Ministry of Economic Affairs of Netherlands.
Seventeeninvited technical expertsand 7 organizersfrom the Dutch sSideand 33 expertsand 4 organi zers
fromthelndian sde participated in thetwo workshopsheld paralely. Theworkshops contained amixture
of clinicians, engineers, scientistsand technol ogistswho interacted with each other onacommon platform.

Indo-USAdvanced Clinical Engineering Workshop - India (ACEW-India, 2009)

The Clinical Engineering Workshop was conducted at Trivandrum from 5-10 October 2009.The
main objective of theworkshop wasto inform stakehol ders of the health care system about modern clinica
engineering professiona practicesand hed thcaretechnol ogy management strategies. It wasenvisaged that
thisworkshop would al so make asignificant contribution tojoint effortsof SCTIMST, I T Madrasand
CMC Vdloreinstarting M. Tech. programmein Clinical Engineering, thefirst of itskind in India. The
workshop covered awiderange of technol ogy management and equi pment maintenanceissuesin hedthcare
domain such as strategic planning, equipment acquisition, maintenance planning, user training, risk
management, financia planning and management, replacement planning aswell asdeviceregulation,
telemedicine, humanfactors, e ectromagneticinterferenceand telemetry.

TECHNOLOGY, INFORMATION, FORECASTINGANDASSESSM ENT COUNCIL

TheTechnology, Information, Forecasting and Assessment Council (TIFAC), an autonomous society
set up under the Department of Science and Technology in 1988, ismandated to assessthe state-of -the-
arttechnology and set directionsfor futuretechnol ogical devel opmentsin Indiainimportant socio-economic
sectors. Significant achievements during the year included continuation of the effortsto strengthen and
expand TIFAC activitieswith regard to technol ogy assessment and foresight, prioritizeand design technology
interventions, andlearnfrom projects and interventionsundertaken. Achievementsin someof thesignificant
activitiesarehighlighted asfollows:

Foresight and assessment activities

TIFAC embarked on preparing aDetailed Project Report (DPR) for the Nationa Innovation Project,
aninitiativeto address some of the system constraints and leverageinnovationsfor rapid and inclusive
growth. The DPR covering threedifferent components of strengthening Nation Innovation Management,
Strengthening the technol ogy commercialization and supporting innovation by SMES, wascompleted and
submitted to World Bank through DST.

A seriesof sector-specific studies have been taken up to bring out the dynamics, the constraintsand
theenablers, and theimpact of Foreign Direct Investment (FDI) inthe Indian R& D sector.

I nnovation support

Theexperience of working with individua innovators had prompted TIFACto designandlaunchthe
Technology Refinement and Marketing Programme. This programmeisexpected to reducethe distance of
innovation chain. To start with, six agencies have been selected as Technology Commercialization and
Facilitation Agencies(TCFAS) initially for aperiod of one-year.
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Agriculture

Project designsaddressing crop diversification, organic cultivation, primary processing and systems
and effectivetraining programmeto empower farmers haveimpacted the overall increasein productivity
andincreaseinfarmersincomelevelsintheagricultura sector.

CAR

The Collaborative Automotive R& D programme continued supporting pre-competitive projects,
directed basic research and prototype devel opment projectsthrough itsrestructured arrangement with
four specific panelsinthefield on automotive el ectronics, materialsand manufacturing, |C engineand
drive-train and e ectric and hybrid-electric propulsion.

Mission REACH

Six new TIFAC Centresof Relevance and Excellence (CORES) were 5-—;:
set up during the period, increasing the number of TIFAC COREsto 37.

Bioproductsand Biopr ocesses

The program has selectively
supported projectsaimed at developing
high value pharmaceuticalsingredients,
neutraceuti calsand phyto-chemicals. Centrefor Biofuelswas set up at
the National Institute for Interdisciplinary Science and Technology

W (NIIST), Tiruvananthapuram. Thiscentrewould undertake cutting-edge
= resparch activitiesin bio-refi nery related technologies.

VIGYAN PRASAR

Vigyan Prasar was set up by the DST as an autonomous organization for taking up large-scale
science populari zation tasksin the country. Mg or scientific achievementsand highlightsduring theyear are
asfollows.

S& T Communication through Television

V Ptelecast serid son every Sunday morning on DD National Channdl.A 26-part video seriad onthe
theme of Astronomy, titled "Taron Ki Sair' began in September 2009. Dubbing of 13-episode TV serid
"Dekh Khel Ke", 14-episodes of " Jeete Raho" and 12-episodes of "Our Celestial Neighbours' in 11
I ndianlanguages has been completed and tel ecast through theregiona Kendrasof Doordarshan. Production
of a3 part serial on"Eclipses’ was produced on the occasion of Total Solar Eclipse- 2009.

S& T Communication through Radio

VPinassociationwith All IndiaRadio produced a52-part radio serid onAstronomy titled " Sitaro Se
Aage’, aspart of the International Year of Astronomy- 2009. The broadcast of the seria beganinApril
2009 in 19 languages from 117 radio station of AIR. Several voluntary agencies were associated in
preparation of thelanguage versions. VP's programmeswere broadcast twice aweek from several Gyan
Vani Sations
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S& T communication through Edusat

VPinassociation with DECU, I SRO has established anetwork of 50 satelliteinteractiveterminals
using the Edusat at different placesinthecountry. Itisbeing used for S& T communication/ popul arization
which could a so serve asan emergency communication network during and after natural disasters. 18
popular science lectures were organized on Edusat Network from December 2009 to March 2010. A
quiz on Life Sciencewasheld on the occasion of 100 birth anniversary of Sir J.C Bose. A workshop on
" Science Writing through Distance Education” was organi zed in February 2010 for the SIT participants. 3
training programmes on Wesather kit were conducted while 4 group discussionson 'Women'sHealth and
Nutrition wereorganized. A seminar on"Education & Healthfor Rura & Tribal Women" washeldon8
March 2010. Sciencefilmsproduced by Vigyan Prasar were al so multicast during the period. Around
5000 people weretrained through these programmes.

A specid seriesof multicast sessonson Solar Eclipsein Marathi, Bengdi, English, Tamil and Hindi
were organized to meet the demand from the users.

Vigyan Prasar NETwork of Science Clubs(VIPNET)

VP organized aseriesof ten sengtization-cum-orientation programmesin different placesinthe country
during the period for establishment of science clubsandinitiated science popul arization activitiesin different
partsof the country.

"VIPNET News', monthly newdetter for VIPNET Science Clubswasregularly brought and total
number of VIPNET Clubsis 10,198 now. Asapart of Total Solar Eclipse Campaign and International
Year of Astronomy-2009, VPhasdevel oped akit comprising of solar filter for dissemination. Thekit and
solar filter were sent to more than 8000 VIPNET Clubs.

Publication Programme

Under the publication programme, Vigyan Prasar brought out 12 titlesunder different seriesbothin
English, Hindi and other Indian languages. Six reprintswere brought out in 2009-2010. Tentitleswere
brought out jointly by VP and Sasta SahityaMandal, Delhi.

Vigyan Prasar hasbeen bringing out amonthly bilingua (English & Hindi) newd etter-cum-popular
ScienceMagazine"Dream 2047". Thenewd etter reachesscientists, teachers, students, schools, ingtitutions
and genera public. The present circulation of the newd etter isover 52,000.

Vigyan PRasar Information System (VIPRIS)
VPWebsite: (www.vigyanprasar.gov.in) hasbeen updated with additional features.

Digital Library: Digital Library created by Vigyan Prasar waslisted in 'Scholarly Literatureand
Digitd Library Initiatives brought out by UNESCO. Sofar over onelakh seventy thousand peoplevisited
thesiteand there are over seven thousand registered users. Streaming Audio and Video: every fortnight
three science videoswere uploaded for streaming video.

Discussion Forum of VP websiteis platform where anyone can ask scientific questionsor answer
fellow participants queries. Experimentsand activitiesrel ated to physi csdevel oped in collaboration with
1T Kanpur areavailablein VPwebste. Hindi websiteisbeing updated regularly. VPalso conducted two
livechat sessononVPswebsite
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VP brought out aCD on "Computer for Housewives'. The CD wasreleased during the National
ScienceDay. Thenewsclipping service"VIPRISClipset" isbeing continued.

Scientific Experimentsusinga PC

VPisengaged inthe development of new training modul e methodol ogies/ equipment/ devicesfor
S& T communication. V P has conducted a number of demonstrations and workshopsto explain how
experimentson measuring and controlling parametersliketemperature, intensty of light and sound, humidity
etc. could betaken uptoillustrate useof computer inavariety of processes. Thekitisavailablecommercidly.

I nnovative Experimentsin Physics

Vigyan Prasar and Department of Physics, Indian Ingtitute of Technology (11T), Kanpur, havejointly
undertaken aproject entitled " Devel opment of Innovative Physics Experimentsand Training of Teachers
for Experiment Based Teaching”. A number of workshopswere conducted to trainteachersininnovative
physicsactivities/experiments. About 2500 teachersaretrained in using theseinnovative activitiesinthe
classroom.

Ham Radio

VPorganized fivelecture and demonstration programmesin Uttarakhand, Haryana, Jaipur, New
Delhi, and Uttar Pradesh during theyear. A session on "Roleof Ham Radio in Disaster Management" was
conducted at Nationd Ingtitute of Disaster Management (NI1DM, Indian Ingtitute of Public Administration)
in December 2009 on the occasion of aTraining Programme on Basicsof Disaster Management for Civil
DefenseOfficers. 14 Civil Defense Officersfrom different partsof the country participatedintheprogramme.

VP participated inaDST sponsored programme Scientist . -
and Administrators Interface Programmeat Centrefor Disaster : w
Management, Lal Bahadur Shastri National Academy of
Administration, Mussoorie, in December 2009. During the panel
discussion and 'Experience Sharing Session', alectureon Role of
HamRadio

Automatic Packet Reporting System in Disaster
Management' wasdeliberated a ong with practical demondrations.

15 . = Ha e

A reconnai ssance was conducted by goingto Dhanaultito A 9limpse of Ham radio demonsiration
select asuitable sitefor the proposed Vigyan Prasar VHF ham repeater station in Uttarakhand.

Astronomy Popularization Activities

Following programmes have conducted by the Vigyan Prasar in popul arizing astronomy and space
sciencesinthe country.

Campaign in NCR for Total Solar Eclipse: 22 July 2009

Vigyan Prasar organised anational campaign on Tota Solar eclipse (TSE)-2009in Nationa Capital
Region. There were about 150 government and private school s participated in the campaign. In total
around nearly 200 teachers and more than 500 studentsweretrained in five campaign programmes.
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Master Resour ce Persons Training Programme

Onoccasonof Internationd Year of Astronomy 2009, VVPin collaborationwith NCST C had conducted
4 Master Resource Persons Training programmesin four zonesat Shillong, Chennal, Amritsar and Mumbai
respectively. The programmeswereinthe month of May and June 2009.

Vigyan Prasar and Indian Air Force: A joint Programme
of observing Total Solar Eclipse: 22 July 2009 : Vigyan
Prasar and Indian Air Forcejointly coordinated and executed a
scientific campaign during thetota solar eclipseon 22 July 2009
to record the eclipse. One transport aircraft AN-32 and two
fighter aircraft Mirage 2000 participated intwo different missons.
Thelndian Ingtitute of Astrophysics, Bangaloreand Udaipur 5% .
Solar Observatory, Udaipur were joined for the scientific X =
expedition while Doordarshan was collaborator to capturethe
event of totality.

A view insidetheaircraft during the TSE-200

National Campaign in thebelt of totality for Total Solar Eclipse

Vigyan Prasar in collaboration with State level agenciesundertook acountry-wide campaigninthe
belt of totality of Total Solar Eclipseon 22 July 2009 to create awareness about the event among VIPNET
clubs, students, teachers and general public. Thetwo day programme was organized at four different
locationsviz Indore, Bhopal, Patnaand Dibrugarh.

Activity Kits

Three demonstration programmes on activity kits developed by Vigyan Prasar were organized at
Sonipat, Bhopal, Gwalior, Jodhpur during 2009- 2010. Workshopson 'Fun with Electronic’, 'Electronics
and 'Westher kit' wereorganized for different SITson Edusat Network during theyear. VPbrought out a
modified version of Astronomy kit and more activitieswereincorporated rel ated to Total Solar Eclipse
2009 and Annular Solar Eclipse 2010. Workshop on Astronomy conducted for the Madhya Pradesh
teachersduring 19 - 22 July 2009 at Bhopd in collaboration with M.P Science Centre (Gwalior). A quiz
programme on sciencewas organized during Perfect Health Mela- 2009.

Training and Dissemination

A workshop was conducted on " Understanding Planet Earth™ in Bangaloreduring April 2009. The
programmewas hosted by Nationa College, Jayanagar and arranged by KarnatakaRajyaVijnana Parishat
with the support of VP.

Asapart of thelnternational Year of Astronomy & Total Solar Eclipse Campaign, Vigyan Prasar
organizedjointly withNCSTC, 4 Regional Level Training Programmeto train master resource persons
through out the country. About 200 participants, representing State Councilsand different Scientific
| nstitutions/ Agencies, participated.

A national camp on observation of Annular Solar Eclipse was organized during 14-16 January 2010
at Kanyakumari. Around 600 children along with 200 coordinators/teachersfrom 26 Statesand UTs had

participated.

1941 ANNUAL REPORT 2009-2010



Book Fairs/ Science Fairs/ Science Meets/ Seminars

VPparticipated in Delhi Book Fair heldin Delhi and World Book at Delhi and National Book Week
organized by Nationa Book Trust, during the period in different partsof the country. VPparticipatedina
Perfect Health Melain Delhi. Vigyan Prasar participated inthe Gwalior Mela. VP participatedin 2nd
Vigyan Sammelan at Indore during 27 November to 3 December, 2009 organized by Madhya Pradesh
Council of Scienceand Technology, Bhopal. VPparticipated inan international conferenceon Handson
Activitiesat Science City, Ahmedabad during 27- 31 October 2009. Inthisconference

I nter national Year of theAstronomy -2009

Aspart of thelnternationa Year of Astronomy (I'YA 2009) VP chalked out various programmesfor
different target groupsincluding aradio serid, atelevision Serid, publications, activity kit, demongtrations,
training, workshops, national campaign on Tota Solar eclipse (TSE) and wareness cum popular lecture
programme.

WADIAINSTITUTE OFHIMALAYAN GEOLOGY

Weadialndtituteof Himaayan Geol ogy, Dehradun, hasbeen continuoudy striving to unrave thegeol ogical
truth rel ated to building of majestic Himalayathroughits present scientific activities centered around five
Mission Mode projects.

Structurd and AM Sstudiesin the Garhwa synform of Lesser Himalayashowed that normal faulting
acted asreactivated thrusts between different grades of metamorphism that brought them up as pop-up
klippen structures. Inthelight of geochemical evidence, thegranitoid rock of eastern Kumaun suggest for
their derivation from aPal eoproterozoic mafic/intermediate |lower-crust reservoir involving arc magma
underplating. Fromthefield and geochemicd studiesof eastern Shyok Tectonic Zone, Ladakhitisenvisaged
that the orthogneiss, and in-situ remelting of earlier rocksduring Miocenetimes, seemsto have played a
fundamental roleinthe crustal growth and evol ution of theregion. Two phases of evolution have been
traced in Manipur Ophiolitic Complex, Indo-Myanmar Orogenic Belt, oneinvolving low degreepartial
melting of Mid Oceanic Ridge Basdtsand the second phase of sub-aqueousnatureof volcanism. Chromium
spinesof Ophiolitic complex dso show enriched concentrationsof platinumgroup of mineras(Ir, Os, Ru),
that are comparablewith the ophialitic chromitesworldwide. Theevolution history of the Ultra-high pressure
rock is corroborated further through the studies of various phases of fluids present in coesite bearing
rocks. Minamiite, aCa-bearing hydrous sulphate mineral, isreported for thefirst timein Indiafromthe
Deccan Vol canic Province at Matanumadh (Kachchh, Gujarat). Its presence can serveasapotentia Earth
analoguefor the Marsand the Martian conditions. Geochemical investigations of stream sedimentsin
Pinjaur Dun, NW Himalayaindicated enhancement of metal concentration dueto leaching of metalsfrom
garbageandindustria sewage.

Continuousradon monitoring a ong with meteorol ogical/gechydrol ogica observationsinaborehole
at the Garhwal Hima ayashowed two unique anomaliesduring Juneand July 2007, whichwere considered
precursory tothe M 4.9 Kharsali earthquake of 23 July 2007. The studies emphasi ze that anomalies of
radon can be used astool for precursor studiesof earthquakes. Scientists of the I nstitute have devel oped
atechnique based on the polari zation eclipse parameter to distingui sh earthquake precursor'ssignalsfrom
natural ion solar ionosphericinteraction. Lichen studiesformed onloops of moraines of Chorabari and
Dokrani-Bamak glaciers, have shown theretreat of glaciersstarted about 258 and 314 yearsrespectively.
A 4mthick unit of high-sgilicarhyolitictuff brecciacropsout between the Sirban Limestone and the base of
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the Subathu Formation in Kalakot areaof Rgjauri district of J& K. Therock can provideastratigraphic
evidence of the earliest collision between the Indian and the Asian plates and form animportant time-
synchronous stratigraphic marker horizonintheforeland stratigraphy. The additional palaeontological
datafrom the lower Paleogene successionsin the Zanskar Tethyan Zone (L adakh) has aso helped to
establish arevised and more precise zona schemebased mainly onlarger foraminifera

Under the on-going research programs pursued during the year, the I ngtitute has published morethan
65 paperstill date with 48 papersin SCI journals. It produced four Ph.D. theses, and two theseswere
submitted for award from the scholars pursuing research. Asacontinuing driveto up-grade analytical
laboratories, anew X RF machineis added to existing facilities. As an academic pursuit, the Institute
organized a Seminar on " Seismogenesis to PREDi ction of earthquakes. Himalayaand Indian Sheild
Perspective - (SPRED-2009)" on 22-24 October 2009. The Ingtitutejointly with NGRI and ONGC has
hosted the 'Forty Sixth Annual Convention of Indian Geophysical Union' and ameeting on " Evolution of
Himalayan Foreland Basin and Emerging Exploration” on 5-7 October 2009. The I ngtitute hasa so hosted
an gpplicationtraining of Electron ProbeMicroAndyser (EPMA) organized by M/sGannonand Dunkerly,
Mumbai from 9-13 November 2009. Mr. Michel Outrequin, the application specialist from CAMECA,
Franceimparted thetraining to EPMA users. On 18 September 2009 aHindi workshop was organized as
part of Hindi Pakhwaracel ebrations of the Institute.

The Centrefor Glaciology wasinaugurated inthe Ingtitute by Shri Prithvirgi Chavan, Hon'ble Union
Minister of S& T on4 July 2009. The Multi Parametric Geophysical Observatory (MPGO) established by
theInstitute for earthquake precursory research at Ghuttu wasformally inaugurated on 28 May 2009. The
Institute also had the privilege of avisit by Shri Montek Singh Ahluwalia, Deputy Chairman, Planning
Commission and Shri Jairam Ramesh, Hon'ble Minister for Environment & Forest, Government of India

New XRF machine added to existing facilities of the Institute
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SN. BOSE NATIONAL CENTRE FOR BASIC SCIENCES
Mandate and Objectives

The S. N. Bose National Centre for Basic Sciences, K olkata was established in June 1986 as a
registered society functioning under the umbrellaof DST. Itsobjectivesare:

= tofoster, encourage and promote the growth of advanced studiesin selected branches of basic
sciences,

=  toconduct original research intheoretical and mathematical sciencesand other basic sciencesin
frontier areas, including challenging theoretical studiesfor future applications;

= toprovideaforumfor persona contactsandintellectud interaction among scientistswithin the country
and al so between them and scientists abroad;

= totrainyoung scientistsfor researchin basic sciences.

Major themefor the Eleventh FiveYear Plan

*  Focuson areasof research wherewe can makeanimpact internationally and alsothereisanationa
need.

*  Facility development (both technical and physical) that iscommesnurate with the research objectives.

*  Egablishthecentreasamajor hub of advanced schoolsand colloquiaasper itsoriginal objectives.

»  Effectiveadvanced manpower training inthe areas of basic sciences.

*  Performanceenhancement through positiveintervention.

Inthe 11™ plan period the major research areasare asfollows:

*  Physicsof nanomateria sincluding application-specific materia sdevel opment.

*  Advanced computationa materialsscienceincluding soft condensed matter.

*  Interfaceof biology and condensed matter physicsincluding fluctuation and stability of biomolecules,
DNA-proteininteractionsand biomolecular recognitionin physiologica conditions, biology of extreme
conditions, gpplication of ultrafast gpectroscopy in biomoleculesand quantum effectsinfast molecular
and non-adiabatic process.

*  Theoretica work onblack holesand itscosmol ogical consequences. And Astrochemistry

Significant Scientific & Technical Achievements
Resear ch

a) Femtosecond Laser system for time-resolved magneto-optical Kerr microscopy of Nano structure
materids.
b) Twocluster computer based high performance computing facility isfunctional.

Major New Physical Infrastructure

Thenumber of sudentsinthe Centre hasincreased manifolds. Work on construction of new Integrated
Hostel Block has started in December 2009. Civil work for Clean Roomisnearly completed.

Teaching

a) No. of Post B.ScIntegrated Ph.D studentsintake : 09
b) No. of Post M.Sc Ph.D Programme studentsintake: 24
¢) No. of Ph.Dssubmitted/ awarded : 14
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Department of Theor etical Sciences

The Department had activitiesin several areasresulting in 43 publications. Studieson gravity and
black hole thermodynamicsincluding their connection with non-commutative geometry were done.
Renormalisation group ideaswereinvoked to study differential equationsand non linear phenomena.
Connectionsof SU (2) group to monopolesand flux stringshilethat of SU(3) to Schwinger bosonswere
revealed. Weighted trade network, stochastic external model, topol ogical excitationsand theKohnanomaly
were some other topics. In mathematical physics, nonholonomic deformation, Sundman transformation
and variousaspectsof lagrangianformalisonwereinvestigated.

Department of Material Sciences

The department isworking on varioustheoretica and experimental aspectsof condensed matter. In
the theoretical side various aspects of spin orbit interactionsin some materials; effects of disorder in
superconductivity, ab-initio recurs on method of studying e ectronic sructureof dloys, fied theoretic goproach
for quantum spin model's; nano clustersof trangtion metalsand noblemeta's; and metal insulator transtions
invarioustrangtion meta oxides. Intheexperimentd sde, therearevarious measurementson nanomagnets
inchainsand clustersand vortex arrays, binary and ternary magnetic alloys; magnetic oxide nanoparticles
and nanowires, magnetocal oric effectsand multiferroics; and thin filmsand bulk smart materiaslike
ferromagnetic shape memory aloysand optically active oxidesare studied.

Department of Chemical, Biological and M acr omolecular Sciences

The Department isactiveintheareaof research of chemical and biological and condensed molecular
and mesocopic systems. Inbiophysicsarea, variousdrug-DNA, and proteinsin solventsare studied with
thelarge scaleuse of UltraFast

Spectroscopy and through thetheoretical modelling. Various solvent response propertiesarestudied
using statistical mechanica and ssmulation procedures a ong with the experimentsof spectroscopy. Various
molecular and mesoscopic systemsin condensed phases are studied quantum mechanically and with the
quantum statistical mechanical methods.

Ultra Fast Spectroscopy Laboratory — SNBNCBS

1881 ANNUAL REPORT 2009-2010



Department of Astrophysics & Cosmology
Significant research progress has been madein thefollowing four aress:
(i) Accretiondisksof black holes,
(i) Cosmologica dark matter and dark energy,
(i)  Quantuminformationtheory,
(iv) lonosphericstudies.

The phenomenon of high energy radiation from propagating shock wavesin accretion disksof black
holes, known as quasi-periodic oscillations, hasbeen studied in detail. Hydrodynamic smulations of sub-
K eplerian accretion flows have been performed. QPO frequencies have been used to estimate the spin
parameter. Monte-Carlo simulations of the thermal Comptonization process hasbeen performed.

A mechanismthat could berespons blefor the present accel eration of the universehasbeeninvestigated
using kinetic energy driven scalar field model s (k-essence). Unified model s of dark matter, dark energy
and early inflation have been congtructed. Their parametersare constrained through theanalysisof CMBR
and Supernovae observationd data. Astrophysica constraints have been obtained onsurviving primordia
black holesin Brans-Dicketheories.

Demonstration of quantum information processing with single particle path-spin hybrid entangled
states have been carried out. Protocolsfor entanglement swapping and information transfer have been
developed using such states.

Very low frequency studies of theionosphere hasbeenlaunched by obtaining VLF signalsfromall
over the country. A theoretical model being devel oped to understand the behavior of thesignalshasled to
someinteresting preliminary resultson ionospheric anomaliesdueto seismic activities.

Publications

43 Papers by scientist working in the Department of Theoretical Sciences, 29 papersby thosein
Department of Materid Sciences, 23 under theaegisof Department of Chemicd, Biologica, Macromolecular
Sciencesand 24 by scientists of Department of Astrophysics& Cosmology were publishedinvarious
internationd & nationd journas.

An edited volume was published by AIP, NY. ” Astrophysics and Cosmology after Gamow”:
Proceedings of the4th Gamow International Conference onAstrophysicsand Cosmology After Gamow
and the 9th Gamow Summer Schoal “ Astronomy and Beyond: Agtrophysics, Cosmology, RadioAstronomy,
High Energy Physics and Astrobiology” Chakrabarti, Sandip K.;Zhuk, Alexander |.;Bisnovatyi-
Kogan, Gennady S.2010AIPC.1206.....C

ConferencesHeld
S| Title of the Conference Date
01. Physicsof New Materias 16-18 Jan. 2010

02. Magnetism, Superconductivity and Phase Transitions 11-14 Nov. 2009
InNove and Complex Materids: MSMO9 Meeting
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03. Workshop onApplicationsof Dual Beam Scanning 08-09 Oct. 2009
Electron Microscope and Environmental Scanning
Electron Microscope

04. Introductionto Paralledl Computing 06-08 Oct. 2009
05. Very Low Frequency Radio Waves Frequency and 14-18 Mar.2010
Observation

THE NATIONAL ACADEMY OF SCIENCES

During the 79th Annual Session of the National Academy of Sciences, India, aSymposium entitled
" Science and Technology and the'Young (Career, Creativity, Excitement)” wasorganized toinspirethe
young for taking science astheir career. Thelnaugural Session was held on 14 December 14 2009 at
Kolkataand Special Addresswas delivered by Dr. (Mrs.) Manju Sharmawhile Prof. M.GK. Menon
whiledelivering the Inaugural Address. NA SI-Reliance Industries Platinum JubileeAwardsfor the year
2009 werea so presented and 2 bookson Darvin and one specid issue of the proceedingsof theNASI on
Parasitology released. About 200 research paperswere presented in the scientific sessionsheld during
79th Annua Session.

Science Communication Activities& National Science Day Celebration

Likepreviousyears, theAcademy organi zed science communication activitiesto stimul ate the students
for cultivation of scientific temperament and to opt scienceasacareer. Theactivitiesorganized during the
year included workshop for theteachers, talent search, science extension lectures, science quiz, debate,
oration, exhibition, scientific writing/painting contest, winter scahool and summer school.

Jal Chaupal

Saket Girl'sInter & Degree College, Pratapgarh taking anote of rising cases of water borne diseases,
especialy fluorosisand other related ailmentsin the area, requested NA SI to organise aJal Chaupal/
Workshop onWater Conservation, Purification and Training to makethe people aware about theimportance
of safewater intheir lifeand a so to train them to test the water sasmplesaswell as purify by adopting
smpler methods.

Science Extension Lectures

The Academy organized a teacher's workshop on Mathematics on 19-20 September 2009. 80
teachersfromtheintermediate collegesof UP, MPand Bihar participated intheworkshop. TheAcademy,
after recaiving theextensonfor the DNA Club project fromthe DBT organized Vacation Training Programme
and Summer School inJune 2009. A four dayswinter schoolin February 2010 at Allahabad wasaso held.
Severa Science CommunicationActivitieswerea so conducted at NAS| to celebrate National Science
Day 2010. A Symposium on "Self-reliance through Innovations in Science & Technology” - in
commemoration of the 150th Birth Anniversary of Sir J. C. Bosewasheld on 2 May 2009 at National
Institute of Plant Genome Research (NIPGR), New Delhi. Further, atwo day Brain Storming Sessionon
SafeWater for Rural and Urban Indiaheld at Allahabad on 9-10 July with World Health Organization
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(WHO) supportin collaboration with Sulabh International Academy of Environmental Sanitation (SIAES)
followed by Allahabad Declaration

Publicationsof theAcademy

TheAcademy published severd scientific periodica sand other publicationsincluding Proceedings of
the Nationa Academy of Sciences, SectionA, Physica Sciences- (Quarterly); Proceedingsof the National
Academy of Sciences, India, Section B, Biologica Sciences- (Quarterly); Spl. Issue of the Proceedings
of theNationa Academy of Sciences, India, Section B (Biologica Sciences), 2009 on 'Parasitic Infections
of Pharmaceutical and Nationa Health Importance”; Nationa Academy Science Letters- (Bi-monthly);
Year Book 2010; Abstracts of Papers of Biological Sciences Section and Physical Sciences Section of
79th Annua Session.

Memorial Lectures, Awards& Fellowships

Academy organized Prof. R.N. Tandon Memorial Award
Lecturein the National Institute of Plant Genome Research on 1
May 1 2009 besides Prof. Ranjan Memorial Award L ecture. Prof.
B.K. Bachhawat Memoria Young Scientist Award L ecture (2008)
wasconferred on Dr. Saman Habib, Scientist, Molecular & Structura
Biology, CDRI, Lucknow. Prof. R. N. Tandon Memoria Award
Lecture (2008) was delivered by Prof. Pramod Tandon, Vice
Chancdllor, North-Eastern Hill University, Shillong on 17 July 2009.
In addition, NASI- Senior Scientist Platinum Jubilee Fellowships
(2010) have been awarded in Physical Sciences and Biological
Sciences.

Dr. Saman Habib delivering the
award lecture

Fellowship and M ember ship

TheAcademy hasatotal of 1511 Fellowsincluding 29 Honorary Fellowsand 82 Foreign Fellows.
Theseinclude scientistsfromal disciplines of Science and Technology from Indiaand abroad.

INDIAN NATIONAL SCIENCEACADEMY

Hon'ble PrimeMinister of IndiaDr. Manmohan Singh inaugurated the Platinum Jubileeyear of the
Academy on 10 January 2009 at afunction held at the Indian Institute of Technology, Delhi. During the
Platinum JubileeYear, two new initiatives- Setting up of aScience Policy Study Cell and INSA Archive
were enunciated by the Council.

Under the Inter Academy Programme on Science Education, INSA dongwith 1ASc., Bangaloreand
NASI, Allahabad together initiated programmesunder (i) Summer Research Fellowships; (ii) Refresher
Courses, (iii) Lectureworkshopsand (iv) Post-School Science Teaching Programmes.

Apartfromreleaseof routineNSA journals, the Academy brought out severa specia publications
during the yearswhichwerereleased by Dr. APJAbdul Kalam.

Capacity Building
With theaim of recognizing young scientistsof extraordinary promiseand crestivity, theAcademy
instituted INSA Medal for Young Scientists since 1974. During the period, the Academy selected 28
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young scientistsfor INSA medal for young scientists. The Academy has so far instituted 62 awards
including 3awardsfor Young scientists, to honour eminent scientistsindifferent fields. Thisyear 16 awards
including 4 Genera Medd/ Lectureshavebeengiven.

Academy, under itsscience promotion activities, offered 13 superannuated Fellows Senior Scientists
position. TheAcademy hasraised the honorarium and contingency attached with the senior scientist to
Rs.20000/- and contingency to Rs.50000/- per annum from 1st January 2008.

Centrefor Co-operationin Science & Technology among Devel oping Societies(CCSTDS), Chennai
isprimarily engaged in devel oping major capacity building programmesfor developing societies. The
Centrefunctionsunder theauspicesof INSA with grant primarily obtained from the DST with additional
support from other S& T agencies. The CCSTDS hasbeen active during thisperiod continuing itsactivities
regarding support to Indian scientistsfor participation in international conferences abroad, Fellowship
givento scientists/ technol ogistsfrom Devel oping Countries, science awareness programmefor school
children besidestraining of women scientistson patents.

For global scientific cooperation, INSA istheadhering organizationin Indiato International Council
for Science (ICSU) and its Unionsto organize thefollowing events: International Mathematical Union
(IMU) General Assembly in Hyderabad in 2010; Committee on Space Research (COSPAR) General
Assembly in Mysore in 2012; TWAS General Assembly, Hyderabad, October 2010; International
Geographica Union (1GU) Regiona conferencein New Delhi in2014.

Eight Indian Scientist are holding senior positionsin |SCU bodies. Besides, around hundred are
engaged in variouscommittees/ commissions/ task forcesof ICSU Unions.

Meeting of Science Academies of G8+5 Countries

ThelndianNationd ScienceAcademy participatedintheJoint Academy Panel of thescienceacademies
of the G8 countriesand five others(Brazil, China, India, Mexico, South Africa) organi zed by theAcademia
Nazionaledei Lincel held on 26-27 March 2009 in Rome. Fossil fuel sbeing main sources of energy, the
meeting discussed the sciencerel ated i ssues required to addressthe concerns pertaining to greenhouse gas
emissions. Joint Statement on Climate change and the Transformation of Energy Technologiesfor Low
Carbon Future presented by the G8+5 A cademiesis accompanied by adocument by the Network of
African ScienceAcademies (NASAC) entitled Brain Drainin Africaand released on 11 June 20009.

During the period, regular publication activities continued and Indian Journal of Pureand Applied
Mathematics (IJPAM); Proceedingsof Indian National Science Academy and Indian Journal of History
of Science were brought out. The Academy has, since 1 January 2010 started co-publishing Indian
Journal of Pure& Applied Mathematicswith M/s.Springer IndiaPvt. Ltd.

Duringtheperiod, 31 Indian scientistsvisited abroad under varioushbil atera exchange programmeof
INSA withthedifferent Academiesof theWorld. Fifteenforeign scientistsvisited different researchingtitutes
inIndiaunder the programme. The academy also provided 92 partial financia support to participatein
various|nternational conferencesheld under ICSY banner abroad.

Election of Fellows/ Foreign Fellows

Thirty eminent Indian scientist and 5 overseas scientistswere el ected to the Fellowship and Foreign
Fellowship of theAcademy respectively during theyear 2009 (effectivefrom 1 January 2010).
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Symposium on " Nutrition Security for Inda-1 ssuesand Way Forward"

A symposium on Nutrition Security for India -1ssuesand Way Forward organized by INSA on 3-
4 August 2009. Therecommendationswere rel eased during concluding events of the Platinum Jubilee
celebrations.

Planitum Jubilee Concluding function

e  Thecondudingfunction of thePlatinum Jubilee Year of theAcademy wasinaugurated by Her Excdllency
President of India, Smt. PratibhaPatil on 7 December 2009 at Sahalnstitute of Nuclear Physics,
Kolkata

e  Asamark of Platinum Jubilee Ceremony three symposiaand three specia lecturerswereheld during
7-9 December 2009.

e  Duringtheconcluding function of the Platinum JubileetheAcademy released following seven Specid
Patinum JubileePublications.

m  Compendium of Fellowsof Indian National ScienceAcademy (Volumel and Volumell)

m  Bright Sparks- Inspiring Indian scientistsfrom the past by Dr. Arvind Gupta, [UCAA, Pune)
was released by Shri Prithvirg Chavan, Hon'ble Minister of State (1C) for S& T and Earth
Sciences

m  Platinum Jubileeof thelndian Nationa ScienceAcademy, Proceedingsof thelnauguration
m  Specid Issueof Indian Journal of Pure& Applied Mathematics
m  FutureDirectorsof NMR edited by Professor CL Khetrapal & Professor Anil Kumar.
m  Astronomy edited by Professor T. Padmanabhan.
JAWAHARLAL NEHRU CENTRE FORADVANCED SCIENTIFIC RESEARCH

Jawaharla Nehru Centrefor Advanced Scientific Research, Bangal orewas established intheyear
1989, to commemorate the birth centenary year of Pandit Jawaharlal Nehru with the prime objectives of
carrying out frontlineresearchin sdlected thrust areas of stienceand engineering andto promotecollaborative
researchwith scientistsat ingtitutionsin the country and aboroad. The Centrecarriesout researchin Chemistry
and Physicsof MateridsUnit (CPMU), Engineering MechanicsUnit (EMU), Evolutionary and Organismd
Biology Unit (EOBU), GeodynamicsUnit (GDU), Molecular Biology and GeneticsUnit (MBGU), New
Chemistry Unit (NCU), Theoretical SciencesUnit (TSU) and International Centrefor Materials Science
(ICMS).

Duringtheyear, INCA SR hasmaderapid progress inal spheresof academic activities. AnMS-
PhDin Chemistry and Biology hasbeen started tofacilitate the undergraduate studentsintheir pursuit
of research degrees. With 56 new students admitted, thetotal strength of the studentsstood at 183.
The Centreawarded 27 degreesfor PhD, MS (Engg.) and MSby research. Seven candidatesfrom R
& D ingtitutions collegeshave been offered Visiting Fellowshipsfor 2009-10. The Summer Research
Fellowship Programme (SRFP), the Project Oriented Chemical Education (POCE) and the Project
Oriented Biologica Education (POBE) programmesare progressingwell. 7 candidatesareworkingin
premier ingtitutionsunder the DST Postdoctora Fellowship in Nano Scienceand Technology. The Faculty
members published about 290 research papersin reputed internationa and national journals.
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The Faculty of the Centrereceived many awardsand distinctions. Prof. CN RRao received the
Queens Roya Medd of Roya Society of London and August-Wilhelm-von-Hofmann Medal awarded
by the German Chemical Society. Prof. M R S Rao has been honoured with the Padmashri Award by
Government of India. Many Faculty members received recognitionslikethe Shanti Swarup Bhatnagar
Award, National BioscienceAward, B M BirlaPrizeand Fellowshipsof the Science Academies.

Atthe CPMU, anew composite polymer (the new grapheme), the hardest and stronger than the
strongest meta which hassevera commercia gpplicationsfor building super capacitorshasbeen unveiled.
Thefaculty of MBGU, in collaborationwithNIMHANS, discovered thegene responsiblefor causing hot
water epilepsy at chromosome 10g21.3-g22.3, which isthefirst identification of alocusfor thisunusua
neuro-behavioural disease. Thefaculty alsofound alink between acetylation of the histone chaperone
NPM 1 and manifestation of oral cancer to serve asadiagnostic marker for oral cancer progression and
abnormal acetylation for apotential therapeutic target. EOBU researchersdemonstrated for the first
timeintheworld negative genetic correlations between developmental rate and larval feeding rate,
evolution of clock propertiesunder different day:night cycles showing the adaptive evolution of
circadian clocks,; endogenous natureof theegglaying rhythminfruitflies and theroleof moderate
migration in promoting among-patch asynchrony, leading to stabilization of metapopul ations.

The Centrefor Computational Material s Science developed anew interatomic potential model for
atomistic smulationsof aroom temperatureionicliquid, [omim][PF6] based on resultsfromabinitioMD
smulationsaswell asphysical property datafrom experiments.

|CM Sestablished major scientific facilitieslike UltraHigh Resol ution Electron Microscope, Pulse
Laser Deposition, Molecular Beam Epitaxy System, X-ray Diffractometer , FE-SEM, Technai, Plasma
cleaners, lon Millersand others.  Thel CM Ssigned MoUswith many leading Universitiesabroad and
conducted two international winter schoolsand many seminars/ workshops.  Two new research projects
under ICM S have been started in collaboration with Purdue and North Western Universitieswith the
support of IUSSTF, New Delhi.

Besidesdeveloping CD ROMson Learning Science and Nanoworld, the Education Technology
Unit andthe CN R Hall of Science conducted various programmesto motivate school teachersand
children towards science. These programmesincludeteacherstraining, lecture demonstrations, panel
discussions, visit to various|aboratories, interactionswith scientists, etc.

Prof. CN R Rao delivered lecturesto about 10000 students and teachersall over the country on
Learning Science, Nanoworld and Celebration of Chemistry .

The Centrefiled many international and nationa patents. Some of theinventionshave been licensed
and negotiationsarein progressfor licensing of other inventions. .

The Centre continuedto expand itsformal tieswith other research organizations. A Coordination
Agreement hasbeen signed for acollaborative project under the Seventh Framework programme of the
European Community for the project "Modeling of Nano- scaled Advanced Materias Intelligently
(NONAMI). A Memorandum of Understanding (MoU) between BhabhaAtomic Research Centre (BARC)
and INCA SR hasbeen signed for the project for Development of Test Facility for different studies.

During the year, 28 Discussion Meetings Workshopswere supported, about 80 seminars, 20
Fluid Dynamics Colloquia, 2 INC Coalloquia, 4 International Conferences/ Workshops/ Schools and 5
Endowment L ecturesby eminent scientistswere held.
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INDIAN SCIENCE CONGRESSASSOCIATION

Thelndian Science CongressAssociation (ISCA), Kolkataisapremier scientific organization of the
country established in 1914. 1SCA hasbeen promoting scienceand incul cating the spirit of sciencethrough
itsmultifariousactivities. 1SCA meetsinthefirst week of January inan Annual Congressof scientists,
scienceadminigrators, policy makersand thegenera publicto giveastronger impulseand amoresystematic
directiontothe scientificinquiry, to promotetheinteraction of societiesandindividuasinterested in science
indifferent parts of the country and to obtain amore general attention to the objects of pureand applied
sciences. 1SCA bringstogether scientistsboth from Indiaand abroad for mutual interaction inthe cause of
national devel opment. Annua Congressof the A ssociation hasbeen held every year ever since 1914 with
avery distinguished scientist asits General President.

TheA ssociation was formed with the objectivesto advance and promote the cause of Sciencein
India; to hold anAnnua Congressat asuitableplacein India; to publish proceedings, journdss, transactions,
etc. and to popularise Science. Sinceitsfoundation, the A ssociation has steadfastly worked to upholdits
|ofty objectives.

Activitiesof ISCA Chapters

TheAssociation started organizing popul ar sciencelecturesin different centersin Indiafrom 1962-
63. Intheyear 2009-2010 activitieshave been carried out in 22 | SCA Chapterswhich areat Allahabad,
Amravati, Banasthdi, Bangd ore, Baroda, Bhopa , Bhubaneswar, Bodh-Gaya, Chennai, Coimbatore, Delhi,
Guwahati, Hyderabad, Jaipur, Jammu, Kanpur, Karnal, Kolkata, Mumbai, Nagpur, Shillong and
Visakhapatnam. The Chapters celebrated National Science Day, Engineers Day, Doctors Day, World
Environment Day, Technology Day, etc and al so organized different national seminarsand awareness
programmethroughout theyesar.

Representation in Foreign Scientific M eeting

Generd Secretary (Outstation) | SCA represented | SCA inthe 65th Session of American Association
for the Advancement of Science (AAS) at San Diego, Californiaduring 18- 22 February 2010 while
member Executive Committee represented | SCA inthe 65th  Session of Sri LankaAssociation for the
Advancement of Science (SLAAS) at Colombo during 7 - 11 December 2009.

Publications

Proceedingsof the 95th Annua Session of thelndian Science CongressAssociation, Recommendations
of 96th Indian Science CongressA ssociation and Synopses of the Presentationsof | SCA Young Scientist
Awardeesfor 2008, and Abstracts of Young Scientists Award Programme of the 96th Indian Science
Congresswere published. Four issuesof the bi-monthly journa 'Everyman's Science were also brought
OUt.

97th Indian Science Congress

The 97th Indian Science Congresswasheld at Thiruvananthapuram under the auspicesof theKerda
University during 3-7 January 2010. The Focal Theme of the Congress was " Science & Technology
Challenges of 21st Century - National Perspective’. The session of addressed several thrust areas
through plenary, symposia, panel and round table deliberationsto maketheworld, in general and India, in
particular aknowledge empowered soci ety.

ANNUAL REPORT 2009-2010 2050



Focal Theme Sessions

Plenary lectureswere on thethemes: Science & Technology Challenges of 21st Century- National
Pergpective, Space Summit; Food and Nutritional Security; Current | ssueson Biomedica Research Studies,
Weather, Climate & Environment; Nanotechnol ogy, and Education; Biotechnology; Biodiversity &
Sustainable Devel opment; Energy; Information Technol ogy.

Besidesthe above, therewas 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
(indludingArchaeology and Psychology & Educationd Sciencesand Military Sciences) ; Chemica Sciences,
Earth System Sciences; Engineering Sciences; Environmenta Sciences; Information and Communication
Science& Technology (including Computer Sciences); Materids Science; Mathematical Sciences(including
Satistics); Medica Sciences(including Physiology); New Biology (including Biochemistry, Biophysics&
Molecular Biology and Biotechnology); Physical Sciences; and Plant Sciences. A seriesof specia lectures
and publiclectureswas organised.

Awar dees

Thefollowing avardeeswere selected for 2009-2010. Theawardswere conferred to therespective
recipientsby Hon'ble PrimeMinister of India, Dr. Monmohan Singh:

Asutosh Mookerjee Memorial Award - Dr.T. Ramasami, New Ddlhi
Dr.Rginder Jeet Hans-Gill, Chandigarh

Dr.Montek SnghAhluwaia, Delhi
Dr.SudhaNair, Chennai

Sinivasa Ramanujan Birth Centenary Award
Jawaharlal Nehru Birth Centenary Awards

M.N. Saha Birth Centenary Award - Prof.S.M.Chitre, Mumbai

P.C.Mahalanobis Birth Centenary Award - Prof.ManindraAgrawa, Kanpur

P.C.Ray Memorial Award - Dr.Ganesh Pandey, Pune

H.J.Bhabha Memorial Award - Dr.Anil Kumar, Pune

J.C.Bose Memorial Award - Prof.N.K.Gupta, Delhi

Vikram Sarabhai Memorial Award - Dr.K.Radhakrishnan, Trivanrum

B.P.Pal Memorial Award - Dr.Ldji Singh, Hyderabad

Raj Kristo Dutt Memorial Award - Dr.V.S.Chauhan, New Delhi

Prof.R.C.Mehrotra Memorial Life Time - Prof R.Ramamurthy, Tirupati

Achievement Award

M.K.Sngal Memorial Award - Prof.SatyaDeo, Jabal pur

Millennium Plaques of Honour - Dr.R.Gadagkar, Bangdore
Dr.D.Datta, Mumbai

Excellence in Science and Technology Award

Dr.Srikumar Banerjee, Mumbai
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Thefollowing awardswereal so present during 97th Science Congress:

B.C.Guha Memorial Lecture - Dr.MaavikaVinodh kumar
Prof.Sushil Kumar Mukherjee - Dr.A.K.Singh, New Delhi
Commemoration Lecture

Prof. SSKatiyar Endowment Lecture - Dr.Sudhir Sopory, New Delhi

Pran Vohra Award - Dr.Anirban Ray, Kolkata
Prof.K.P.Rode Memorial Lecture - Dr.SatyanandaA charya, Bhubaneswar
Prof.Hiralal Chakravarty Award - Dr.Gitanjai Yadav, New Delhi

Public Lecturesweregiven by Dr APJAbdul Kalam, Prof CNR Rao, Prof M G K Menon, Dr John
C Mather, NL, Prof Roger Tsein, NL, Prof U R Rao and Prof Atul Gurtu.

The Science Congresswas attended by about 7000 del egatesfrom Indiaand abroad including two
Nobel laureates Dr John C Mather and Prof Roger Tsein from United States of America. About 2000
scientific and Technical paperswere presented including those presented during 40 plenary sessions. In
addition, Children's Science Congress was organised at the 97th Indian Science Congress which was
attended by 3500 school childrenfrom al over India. A specia session on Science Communicators Meet
wasalso arranged. The Scienceand Technology Exhibition " Pride of India" organised ontheoccasion
attracted about 2,50,000 visitorswho were mainly studentsof different age groups.

INSTITUTE OFADVANCED STUDY IN SCIENCE & TECHNOLOGY
Material Sciences Division
Observation of rar efactiveion acoustic wavein multi component dusty plasma

It hasfound that, inthe present dusty plasmacondition, applied rarefactive (negative) voltage pulse
cannot break into rarefactive solitonsuntil asufficient concentration of negativeionsareintroducedintothe
dust 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
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
characterigtics.

Observation of near e ectron free plasmacontaining only negativeionsand positiveionsand study of
sheath propertiesinavery low temperature plasma:

Production of very low temperature (~ 0.1 €V) and low density plasmaand study of dust charging
processin such plasmawith the effect of external magnetic field have beeninvestigated. Nearly electron
freeplasmacontaining only negativeionsand positiveionshasbeen produced and study of shegth properties
insuch plasmaunder well-controlled laboratory condition performed.
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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 surfacemodification
of bell metal

Researchwork hasbeen carried out for development of RF
plasma polymerization techniquefor surface modification of bell
metal whichiscommonly usedin preparingidols, utensilsand
other decorativeitems. Thework resultsin successful deposition
of highly adherent, hard and scratch resistant polymer films
(polystyreneand hexamethyldisiloxane) onbell metal substrates.
Moreover theseopticaly transparent polymer filmsexhibit stable chemica and thermal behaviors, thereby
indicating that RF plasma pol ymerization can beaconvenient and effective techniquefor surface protection
of bell metad.

Syntheﬁisof Organic-Inorganic Nanocompositethin filmsby plasmabased technique:

Theapplicability of PACV D processfor synthesis of nanocomposite
filmsof metal oxide/ conducting polymer hasbeeninvestigated. Films
have been deposited in aplasmaCV D system and plasmaparameters
have been optimized for achieving theright condition for formation of
nanocomposites. TiO,/Polyanilinenanocompositefilmsof thickness 300
nm to 500 nm have been deposited under optimized condition with
TiO, particlesizeof 3nmto 5 nmas confirmed from TEM and XRD
anadyses. The composition of the deposited filmshasbeen studied using
FT-IR. Theoptical propertiesof the deposited filmsare characterized
=L with UV-Visspectroscopy and Ellipsometry measurements. Electrical
TEM image of Polyanili ne/Tio, resistivity measured by four probetechnique showsthat nanocrystalline
n?nooompc;j:s ;rr:lzr; tf::)r:: 2?%0?233 Ti OZIdPolyl/mi li nﬁfi Irr|1 hasares sti\é:jty olf ~1O|2 ohgm, whichis7 Zlnd
plasma poly . 10 orderslower than plasmaprepared Polyanilineand TiO, respectively.
tron sputtering combined pr ocess. This shows strong potential of application of Ti 02/2 Polyaniline
nanocompositefilmfor different typesof devicefabrication e.g Solar Cell and Sensor.

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.
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M athematical Sciences Division

Different classes of sequencessingleaswell asdouble of crisp and fuzzy setshave beenintroduced
andther different metric and dgebraic propertieshave beeninvestigated in detail . Also rel ati onshipsbetween
theintroduced classes of sequenceshave been established. It includestheideal convergence of sequences.

Queueing theory 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 types of modelshave potential
gpplicationsin modern telecommunication systemsand digital communication systems. Moreover, optimal
management for thetype of queuing system with two phases of servicefor unreliable server under has
been designed.

Images pertaining to different modalities of breast and cervix cancer are being collected. The history
regarding each patient isalso being collected. Theimagesare pathological, cytol ogical and radiological
images. At first, featuresregarding some pathological images have been discussed with the doctorsand
identified. Based on thissome preliminary image processi ng (edge detection and shape analysis) hasbeen
done and shown to the doctors. The process of pattern recognition (which include fuzzification) isin
progress.

Asof now we have collected 450 units of data. And the blood sampl es, which had been refrigerated
at 4°C sothat it remainsintact, are now being processed inthe AAS. Also the database has been created
in SPSSand 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 faunahasbeen completed. Plantationin polluted oil field has been compl eted.
Thisisthefirst ever fidld trial of Phytoremediation techniqueintheoil fieldsof Upper Assam.The
technology 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-F D reved ed the significant degradation
of saturates, aromaticsand asphaltinsby these plants. Significant changeswere observed inthetotal
petroleum hydrocarbon (TPH) content, soil nutrient status and the number of aerobic bacteria. In
vitro bioremediation showed promising resultsin TPH degradation by native agrobic 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.
Ingeneral, soil responded most positively to pH increasefromoriginal pH to pH 7.5. It isobserved
that the degradation continued to improve with increasein concentration of NPK fertilizer. Soil
responded most positively to 90% NPK fertilizer.
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Life Science Division

Thelngtituteisconcentrating on thetraditional/ folk medicine used againgt theliver aillments, Digbetes
melitus, hyperglycemia, inflammeatory problemsand Skinalmentsusinginvitroandinvivomodes. Presently,
aherbal formulation has been developed and itspre-clinical toxicity has been assessed against various
animal modelsduring this period. Antioxidant activities of certain indigenousfruitsof theN. E. region
studied and found very encouraging results. The four color morphs and wild counter part of muga
slkworm (Antheraeaassamens s) have been documented among the semi domesti cated color morph and
wild counterpart.

Thescientistsof thelndtitute published 33 papersin referred journa sand many of them werehonoured
at various Conferencesand by several agencies. They also delivered scores of lectures/ talks at severa
Conferencesand Seminars. TheIngtitute has 31 research scholarsand during the year PhD wasawarded
to 3scholars.

Ongoing Projects
i.  "Investigation of collective processesin laboratory dusty plasma’, sponsored by ISRO, Gol.
ii. "Badcexperimentsin multicomponent plasmawith negativeions', sponsored by DST.

iii. "Development of RFPlasmapolymerization processfor deposition of hard transparent and corrosion
resi stant coating on Bell metal and surfacemodification of mugasilk fibres' sponsored by DAE, Gol.

iv. "Studiesonthedischargecharacteristicsof pulsed plasmasystem for synthesisof conducting polymer
films" sponsored by DST, Gol.

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, under SERC, Fast Track Scheme.

vi. "Study of the Coherent Structure of Dust-ion-acoustic NebulonsintheInterstellar Space Plasmaas
well ason the Surface of Moon and Rotating Stars’, sponsored by | SRO-RESPONS.

vii.  "Studieson Some Pattern Recognition and Machine M odelswith Applicationto Redl Life Problems
Related to Cancer Dataand Devel opment of Algorithms based on Pearsonian Systemsof Curves',
sponsored by DST.

viii. "Nutritional Status of the pregnant women in thelow socio economic areasin Kamrup District”
sponsored by CSO, MoSPI, Gol.

ix. "Asgudy onlchthyofaund Divergty infivelotic ecosysemsof Kamrup didtrict, Assamand ecobiologica
study of two speciesof conservationa importance” sponsored by NBFGR, L ucknow.

X. " Study of Aquatic biodiversity in selected watersheds of Arunachal Pradesh, India’ sponsored
by DST.

xi. "Fedapplication of phyto and bioremediation techniquefor reducing oil contamination  developed
at IASST, Guwahdti in collaboration with Oil Indialimited”, sponsored by Qil IndiaLimited, Duligjan.

xii. Development of Broad Spectrum remedy from Natural Sources for Healthcare with Special
Referencesto SkinAilmentsDRDO, Ministry of Defence, Gol.
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xiii. Plant-Diversity & Environment Education through Studentsof Assam, DST, Gol. "Eval uation of
antioxidant property of somesdectedfruitsof North East India- abiochemica approach”, sponsored
by DST.

xiv. "Evaluation of antioxidant property of some selected fruitsof North East India- abiochemical
approach”, sponsored by DST, Gol.

xv. Study of the effect of leaf extracts of Clerodendron colebrookianum Walp (Nefafu) on lipid
peroxidation, lipid profile and antioxidant statusin cholesterol fed rat”, sponsored by ICMR, Gol.

xvi. "Development of apackagefor seed production of mugasilkworm", sponsored by, NABARD.

xvii. "Assessment of Impact of intakeof aratificia coloursthroughfoodstaffsavailableintheNorth Eastern
Regionincluding Sikkim", sponsored by North Eastern Council.

. "A systematic study on phisico-chemical propertiesof mugasilk (Antheraea assama) fiber produced
inlndia"*, DST.

xix. "Development of Grainage of mugasilkwormusing indoor rearing technique”, sponsored by ASTEC,
Govt. of Assam.

xX. "Rehabilitation of degraded soil of Upper Assam dueto excessive mining of Coa", sponsored by
Ministry of Environment and Forest, Govt. of India.

xxi. "Assessment of Impact of AnthropogenicActivitieson Soil/ Water and Certain Medicinal Plantsin
and around Bharalu River", sponsored by Ministry of Environment & Forest, Govt. of India.

CENTRE FOR LIQUID CRYSTAL RESEARCH

Targeted research niches of Centre for Liquid Crystal Research (CLCR), Bangalore and its
national significance/intended end-usersisasfollows:

Fast responding robust nematic liquid crystalline gels formed by a monodisper se dipeptide;
electro-optic and rheological studies

CLCR hasused anove liquid crystalline mono-disperse homomeric dipeptide (GSC98) for creating
thegel matrix with thenematicliquid crystal E7. Thedectro-optic and rheol ogical measurementsof liquid
crysta gelsformed by mixturesof thesetwo showed that the gel ation improvesthe dynamic characteristics
of the electro-optic switching of the device employing these gel's, by asmuch astwo orders of magnitude.
Theproperty resultsin arobust fast responding liquid crystal display device.

Soft glassrheology in liquid crystal gels

Extensiverheol ogical and thermal investigation hasbeen carried out onvaried concentration of the
gelator (GSC98) in nematic liquid crystal E7, the concentration range being 0.2 wt% to 10 wt %.
Among the several compositionsof the gelsstudied, for certain concentrations, the cal orimetric scans
display atwo-peak profile acrossthe chiral nematic-isotropic (N*-1) transition, afeature reminiscent of
therandom-dilutionto random-field crossover observed inliquid crystal gelsformed with aerosol particles.
All gelsshowed shear thinning behavior without aNewtonian plateau region at lower shear rates. Small
deformation oscillatory dataat |ower frequencies exhibited afrequency dependence of thestorage (G')
andloss(G") moduli that can be described by aweak power-law, characteristic of soft glassy rheologica
(SGR) systems. At higher frequencies, whilelower concentration composites have astrong frequency
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dependencewith atrend for possible crossover from viscoe astic solid to viscoel astic-liquid behavior, the
higher concentration gel's, show frequency-independent rheogramsof entirely dlastic natureG'>G” .

Photor esponse propertiesof ZnO(101) based devices

Thelight detection property of theZnO(101) filmwasstudied by making heterojunctionsof ZnO(101)/
S withandativeoxide, SO, buffer layer. ZnO/S (111) diode showed strong rectifying behaviour characterized
by the current-voltage (1-V) measurement under dark condition. It showed photoel ectric effect under an
illumination of incandescent light. High photocurrent was obtained for the crystal of (101) oriented ZnO.

Kineticsof trans-cisisomerization in azobenzenedimers

We have studied thekinetics of transto cisisomerization under ultraviolet light, in themonolayer of
dimer, bis-[5-(4'-n-dodecyl oxybenzoyloxy)-2-(4"-methyl phenylazo)phenyl] adipate, at an air-water
interface. Thetransto cisisomerization reaction of the moleculesinthemonolayer showsdeviationfrom
thefirst-order kineticsunlike those reported in azobenzene molecules. We attribute the deviation from
first-order kineticsto the s multaneous photoi somerization of transisomersto form cisisomersand the
reversethermal isomerization of cisisomerstoformtransisomers.

Patterned electro-convective statesin a bent-corenematicliquid crystal

These invedtigationsfocuson theanisotropic € ectro-hydrodynamic datesarisnginahighly conducting,
planarly aigned, bent-core nematicliquid crystal driven by acfieldsof frequency fintherange 10Hz-1
MHz. Thelow f regime, wherein the primary bifurcation isto astate of periodic longitudina stripes(LS),
extendsto an unprecedentedly largef, in therange 150 kHz-550 kHz, depending onthetemperature T.
Thisisfollowed by the high f regimewherein periodic normal stripes(NS) condtitutethe primary instability.
Both theinstabilitiesinvolve predominant inplane director modul ations and streamlines normal to the
wavevector. The current models of anisotropic convection based on static electrical parametersfail to
account for the observed instabilities. (Figure).

Permittivity, conductivity, elasticity and viscosity measur ementsin the nematic phase of a bent-
coreliquid crystal

Thestudy concernsmeasurementsof eectrica conductivity 6, dielectric permittivity § elastic moduli
k. and rotational viscosity ainabent corenematicliquid crystal. The parameter é’hshowstvvo relaxations
falling in the frequency bands 20-200 kHz and 0.9-2 MHz; & also shows arelaxation between 0.9-5
MHz. The conductivity anisotropy éa:é”—éD IS negative at low frequencies; it changes sign twice at
frequenciesf, andf, that increase with temperature, intherange 6.5-10kHz and 95-600 kHz, respectively.
Surprisingly, thesplay modulusk , isconsiderably greater than thebend modulusk,, intheentirenematic
range; viscousrel axationismore complex thanin caamitic systemsinvolving at least atwo-step process.

Unusual dielectricand electrical switching behaviour studiesin thede Vriessmectic A phase of
two organosilaxonederivatives

Two organosiloxanederivativesexhibiting asmecticA (SmA) to smectic C* (SmC*) trangition, with
the SmA being of the de Vriestype have been studied. Inthe SmC* phasetheelectrical switching and
dielectric congtant dependence onthe DC biasfield behavior arenormal, showing asingle peak. However,
inthe SmA phasethefeaturesare surprisingly different from that for atypical smecticA phaseexhibiting
electroclinic response. Immediately abovethetrangtion from the Sm-C* phase, the dataexhibit adouble
peak profile, characteristic of an antiferroel ectric switching.
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Electric-field dictated phase diagram and acceler ated dynamics of areentrant nematic liquid
crystal under photo-stimulation conditions

Experimentswere carried out which combinetwo recent findings, namely, an applied eectricfield
can acceleratethereturnto the nematicliquid crystalline phasefrom aphoto-drivenisotropic phase, andin
areentrant mesogenic system the photo-induced phase can be more ordered. Uniquetemperature-electric
field phase diagramsmapped out for aliquid crystd exhibiting i sotropic-nemati c-smectic A-reentrant nemétic
sequencereved that thedectricfiddinfluencesal thetrangtions, butitseffect ismaximum ontheequilibrium
re-entrant nemati c to the photo-induced smectic A transformation.

Under standing the obser vation of largeelectrical conductivity in liquid crystal-carbon nanotube
(CNT) composites

Employing el ectrical and magneticfieldsasreorienting fields, it has been demonstrated that large
magnitude of enhancement in the electrical conductivity reported in voltage-driven reorientation
measurementsisnot dueto theinherent property of CNTSs, and that diel ectric breakdown and local heating
effectsplay animportant role. The cal culated magnitude of thelocd hesating effect isin agreement withthe
experimental observations.

Duringtheyear, 35 paperswere publishedin nationd & internationa publicationshaving Cumulative
Impact factor of 101.38 and Average Impact factor of 2.896. TheInstitutealso produced 2 PhD inthe
year.

Specialized services offered

High Resol ution Mass Spectrometer for molecul ar weight upto 6000 Dalton, Differentia scanning
calorimeter system with sub-ambient cooling assembly, Elementa Analyser for CHN analysis.

Total number of on-going collabor ative resear ch and technology development projectswithin
Indiaand with foreign partners

Threeprojectswithin India] SERC and CSIR project]

Three projectswith foreign partners[Indo-Hungary, Indo-Bul garian and | ndo-Japan Projects]

Adjunct/ Visting Faculty / Research Staff affiliated to Ingtitution or Research Program : One Scientist
from Hungary and one Scientist from Japan visited the Centre.
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INDIANINSTITUTE OFASTROPHYSICS

Thelndian Ingtitute of Astrophysicswasset upinApril 1971. Itisdevotedto conduct trainingand

researchinthespeciaized areaof Astronomy, Astrophysics, Physicsand dlied topics, develop astronomica
ingrumentation and di sseminatetheknowledgethusacquired. Themainlaboratoriesviz photonics, eectricd,
€l ectronics, mechanica workshops, theory groups, classrooms, administrative officesand Library are
functioninginthe headquarter campusat Bangd ore. Itsobservational and experimenta facilitiesarelocated
at Kodaikanal (near Madurai), Kavalur (Vainu Bappu Observatory, near Jolarpet), Gauribidanur and
Hosakote (near Bangalore) and Hanle (near Leh, Ladakh).

Duringthecurrent year, severd important scientific, teaching and other instrument devel opment activities

havetaken place. Some of them areasfollows:

>

Variouspartsof thetechnologicaly complex project of fabrication of theUltraViolet Imaging Telescope
(UVIT) weredevel oped and considerabl e progress has been achieved. Thisinstrument will bea
major payload on thefirst Indian astronomy spacemission‘ ASTROSAT;

Elaborate preparations were made for design and devel opment of precision instrumentsfor the
observationsof thetotal solar eclipseof 22 July 2009. Thelnstitute set up three campus. twoinIndia
and onein China. The preliminary results have been communicated to I nternational Astronomical
Journa for publication; more detailed analysisof theresultsare under preparation,;

Sitecharacterization studieswere being made at threelocationsin the Himal ayastowards setting up
aNational Large Solar Telescope. Simultaneously, a detailed concept design report has been
formulated by the consultants of the project, MT Mechatronics, Germany. ThelInstituteisnow
preparing adetailed project report for submissionto the Government with aview to establish the
world'slargest solar telescopein India;

Preparatory arrangementsare being made for the devel opment of space coronagraphjointly with
other national laboratories such asPhysica Research Laboratory, Aryabhatta Research Ingtitutefor
Observational Sciencesand Indian Space Research Organization;

Thelnstitute launched amajor concerted effortintraining of youngand ~ motivated studentsto
carry out research inthe astronomical sciences. Thiseffort hasborneresultsininitiating two major
Integrated Ph.D. and Ph.D. Programmes: onein Astrophysical Sciencesasa joint venture with
IGNOU, New Ddhi and theother inAgtronomica Instrumentation, jointly withthe CacuttaUniversity,
Kolkata. Inaddition, Memorandum of Understanding hasbeen signed with Pondicherry University
and JamiaMiilialdamiafor further development of human resources. Theseeffortswill generatea
bank of quality human resourcesnot merely to meet therequirementsof 1A asaso of other inditutions/
university departmentsinthecountry;

A state-of-the-art 1.3-m optical tel escopeisunder fabrication at the DFM Inc, USA for installation
at Vainu Bappu Observatory, Kavalur. A Differentia Imaging Motion Monitor (DIMM), a40 cm
telescope supplied by DFM, wasinstalled at Kavalur;

Thetwo national facilitiesat Kavalur and Hanle havebeenfully utilized for observations. The 7x7
HAGAR tedescope system wasfully commissioned;

Effortshave been madeto substantially increasethe sengtivity of the Gauribidanur Radio Heliograph;
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»  Digitization of the 100 yearsof sun spot datahascommenced at the K odaikanal Observatory;

»  Thelnstitute conducted several Public outreach programmesasapart of the Year of Astronomy-
20009;

»  Thelngtitute conducted and supported summer and winter schoolsin Astronomy and Astrophysics
and relevant topics,

» Members of the Institute have published over 120 scientific papersin the leading national and
internationd journds,

»  Severad members of the Institute have received recognitions and awards for their distinguished
contributionsto Astronomy and Astrophysics,

»  Thelngtitute continued to extend variouswelfare measuresto staff membersin accordancewiththe
directivesof the Government inreservation and in the implementation of the Official Language. A
Gender Committeeisasofunctiond inthelngtitute.

INDIAN NATIONAL ACADEMY OF ENGINEERING

Indian Nationa Academy of Engineering (INAE) istheapex body of distinguished engineersfromal
disciplinesthat a so representsthe country in theinternational Council of Academiesof Engineering and
Technologica Sciences(CAETS).

INAE isa"Peer” body of the most distinguished engineers, engineer-scientistsand technologists
from the entire spectrum of engineering disciplinesand itsactivitiesrelate to programmes on i ssues of
technica policy for overal development and benefit of the society, research projects, pilot studies, technical
education, fellowships, scholarships, awardsand other benefactions. TheAcademy hascurrently onits
rolls638 Fellowsand 50 Foreign Fellows.

Activities, Schemesand Awards
Seminar /Conferences/Wor kshops
I nter national Conferenceon “ Resear ch Policy for Sustainable Ener gy”

AnInternationa Conferenceon*Research Policy for Sustainable Energy” wasorganized by INAE
during 12-13 Oct a New Delhi. Dr. R Chidambaram, Principal Scientific Advisor tothe Govt. of India,
whileinaugurating the subject Conference emphasized that sustainableenergy iscrucid for surviva of the
planet dueto emission and climate change concerns. Suitable energy technol ogies need to be devel oped
specidly geared to Indian conditions.

-

Indian National Academy of Engineering
Intwrnmibanal Cmderence un
Regearch Pglicy for Sustainablg Energy
— ] W ST M T BT

|
12-11, 200%, MNew Dl '1

Dr. R Chidambaram, Principal Scientific Advisor to the Govt. of India delivering the inaugural address
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Mr. Anil Razdan, Former Secretary (Power), Chairman of WEC-IMC, Mr. SuryaP Sethi, Principal
Advisor (Energy), Planning Commission, AG Neubiberg, Germany; Dr. Ajay Mathur, DG BEE; and Mr.
Shyam Saran, Special Envoy to Prime Minister on Climate Change were among the key speakers. Mr.
Martin Thomasfrom Australian Academy of Technological Sciencesand Engineering and Prof. Jatin
Nathwani, Waterloo Indtitutefor Sustainable Energy, University of Waterl oo, Canadagavebrief presentations
onEnergy R&D.

Wor kshop on “ M aking I ndia Power housefor Semiconductor Design”

Academy organized aWorkshop on “Making IndiaPowerhouse for Semiconductor Design” from
31 Octto 1 Nov 2009 at New Delhi in collaboration with India Semiconductor Association (ISA) and
supported by Ministry of Communication and I nformation Technology (M CIT) and Officeof thePrincipa
ScientificAdvisor to Government of India

Thekey recommendations emanating from the deliberations of the Workshop included promoting
entrepreneuria spiritstowardsgrowing “Indian Companies’; easy accessto fab for prototyping design
ideasfrom university and R& D; establishing nationd-level semiconductor test and failureanalysisfacility;
forming close-proximity dustersof universitiesand affiliated semiconductor industries, and executing specific
programmessuch aslow-power design leading to next-generation products. Establishment of anappropriate
coordinating organisation for these activitieswas al so recommended.

Symposium on National Frontiersof Engineering (NatFOE)

TheFourth Nationa Frontiersof Engineering (NatFOE4) wasjointly organized by INAE and Indira
Gandhi Centrefor Atomic Research (IGCAR), Kd pakkam during 16-17 September 2009 at K al pakkam.
Thethemes selected for the NatFOE4 symposium were, Energy, Materials & Manufacturing, Structural
I ntegrity, and Communication & Networking.

US-India Symposium on “ Food Processing Technologiesfor Food Safety and I nnovation

The Symposiumwas organized by CIl, INAE and USNAE on 25-26 Feb. 2010 at Mumbai. The
obj ectives of the symposium wereto consider therole of food processing technol ogiesto enhancefood
safety and driveinnovation; to discuss approachesto establish the equivaency of new technologiesand
their safe commercialization; to provide aforum to address and discuss global and regional food safety
issuesand new gpproachesto food safety management and to deliberate on theimportance of collaborative
researchinthisfield and the best model sfor supporting thisapproach.

Research Studies

TheAcademy undertakes studiesonimportant/ topical national issueseach year. Theobjective of
such study isto prepare acomprehens ve/exhaustive document covering review of existing internationa
and national technological and commercial aspects, analysis of options, future trends and specific
implementabl e policy/ recommendationsand methodol ogy of execution.

Engineering Education in I ndia-Satus, Concer nsand Recommendations

A Study Group comprising of eminent expertsin Engineering Education (Prof. KL Chopra, Prof. CS
Jha, Prof. DV Singh and Prof. Gautam Biswas) had been constituted by the Academy. After detailed
deliberations, acomprehens vereport was prepared covering Historical Background; Characterization of
Engineering Educationwith Internationa Perspective; ChalengesFaced by the ndian Engineering Education;
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Ethicsof Engineering Practices, Faculty Related | ssues; Curricula; Improving Teaching/L earning Processes,
Governanceand Management | ssues, Promotion of Research and Indudtrid Interaction; Technology Asssted
learning; Innovation, | PR and Entrepreneurship; Nationa Initiatives; Implicationsof Legal Judgments and
Consolidated Recommendations.

Thisreport hasbeen published asabook entitled “ Profile of Engineering Education in India-Status,
Concernsand Recommendations’ which wasrel eased by Shri Kapil Sibal, Hon' ble Minister of Human
Resource Devel opment on 222 January 2010 at New Delhi.

Technologiesfor Healthcare Sector in India

A Study Group has been constituted to investigate both existing and emerging technol ogiesfor the
healthcare sector in India. Thereport will address state of healthcarein India; role of engineeringin
hedlthcare sector; identification of priority areas/ problems; technol ogiesfor hed thcare sector; cost-effective
technologiesfor the Indian market; equipment availablein Indiaincluding thelimitations of the existing
equipment; challenges that lie ahead and how the healthcare sector can be improved; and core
recommendations.

I mpact of Research on Chemical Industry —Current Statusand Future Strategies

The aim of the Study is to enhance the relevance of basic and applied research to promote and
srengthenindustria growth, innovation and competitive performance. Thisstudy will assesstheimpact of
R& D onIndian Chemical Industry with specific referencetoits profitability and global competitiveness,
product diversfication; fostering new entrepreneursand start up ventures, quaity and quantity of intellectua
property generation; enhancing human resource capabilitiesand improving career pathsof specialists;
linkagewith universitiesand R& D ingtitutions, Government’sR& D and innovation policiesincluding
promotion of incubation conceptsand strengthening speciaty chemical exportsand Indo-overseasjoint
ventures.

Impact of R& D on Indian Mining Industry Performance — I dentifying the new priorities and
strategicinitiatives

Theaim of the Study isto assesstheimpact of R& D inthemineral sector; identify the performance
shortfalsintermsof competitiveness, safety and environmental issuesand addressthe challengesof the
sector with aggressive R& D funding. For the purpose of thisstudy, the Indian minerals sector will be
segmented into coa and non-coa sectorsand the past and current R& D initiativeswill beassessed vis-a
vistheir impact onindustry performance and anew agendaof research prioritiesarticul ated.

Resear ch Schemes/Programmes

With the objective to encourage invention, investigation, research and promote high caliber of
engineering-scientists, INAE hasingtituted thefollowing schemes:

INAE Chair Professorship

INAE Chair Professorship has been instituted in order to encourage engineers/ technologistswith
outstanding research contributions, promotelong-term partici pationin academic research and enhancethe
research standardsin academicingtitutions. INAE Fellows between the ages of 35 and 55 years, working
inwell-recognized teaching/researchindtitutionsin Indiaareeligiblefor consderation.
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INAE Distinguished Professor s/Technologists

Theobjectiveof thisSchemeisto utilizetheexpertiseof INAE Fellowsafter superannuation primarily
for research/ teaching iningtitutions’ universities Research & Devel opment establishments, and industry in
India. Superannuated Fellowsbelow 70 yearsof agearedigiblefor consideration.

Mentoring of Engineering Teachersby Fellowsof INAE

Theobjectiveof thisschemeisthe mentoring of Engineering Teachersby INAE Fellows. Theperiod
of mentoring isfor any two months during the academic year. M otivated Engineering Teachersfrom
recognized Engineering ingtitutionsareeligible under thisscheme. Fifteen nominationshavebeen sdlected
duringtheyear.

Mentoring of Engineering Sudentsby Fellowsof INAE

Theobjectiveof thisschemeisthe mentoring of bright B.E./B.Tech studentsby INAE Fellows. The
period of mentoring isfor any two months during the academic year. Meritorious 3rd /4th year B.E./B.
Tech sudentsfrom recognized Engineeringingtitutionsaredigible. Thirty six nominationshavebeen sdlected
duringtheyear

Academia-Industry I nteraction
AICTE-INAE Distinguished Visiting Professor ship Scheme

The Scheme envisages promotion of industry-ingtituteinteraction by facilitating the dissemination of
knowledge through the expertise of experienced and knowledgeabl e personsfromindustry to integrate
their richindustria experiencewith technica education. A total of 111 industry expertshave been selected
under the subject schemewhichincludesexpertsfromindustry aswell assDRDO/DAE/DOSL abs. Eighteen
nomineeswere selected for the current year.

I nter national Affairs
18" CAET SConvocation

The18"CAETS (International Council of Academies of Engineering and Technological Sciences)
event of thecurrent year washeld on 13-17 July at Calgary and hosted by Canadian Academy of Engineering.
AnINAE Ddegation attended thisevent. The Council Meeting of CAET Swasalso held on 17 July 2009.
Thehighlight of theINAE Delegation’svisit wasthe signing of MoUsbetween INAE and academiesUK,
Austraila, Canadaand Chinaon thesidelinesof the CAET Sevent.

Annual Convention

TheAnnua Convention of thelndian National Academy of Engineeringwasheld on 17-18 December
2009 at Kd pakkam. Themajor scientific and engineering highlights of the Convention werethetechnical
presentations made by eighteen newly elected Fellows and ten Young Engineer Awardees. Dr. R
Chidambaram, Principal Scientific Adviser tothe Govt. of India& DAE Homi Bhabha Chair Professor,
New Delhi and Mr. NR NarayanaM urthy, Chairman of the Board and Chief Mentor, Infosys Technologies
Ltd., Bangd orewereconferred with Life Time Contribution Awardsin Engineering 2009 and they ddlivered
theaward lectures. Besidesthis, Dr. VK Saraswat was conferred with Prof. Jai KrishnaMemoria Award
2009 and Mr. Ashok Sootaconferred with Prof. SN MitraMemoria Award 2009. Eleven Young Engineers
below the age of 35 yearswere presented INAE Young Engineer Award 2009 for excellenceindesignand
technology transfer, innovative devel opment and engineering research work.
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CHAPTER n

ADMINISTRATION AND FINANCE

RECRUITMENT CELL

Recruitment Cell in vested with theresponsbility of making recruitment to Group ‘A’ and Group ‘B’
(Gazetted) Scientific and Technical postsasrecruitment to these postsis exempted from the purview of
UPSC. Therecruitment to these postsismade by themethod of direct recruitment or deputation (including
short-term contract) or absorption as prescribed in the Recruitment Rulesfor therelevant posts.

Recruitment Cell isalso vested with theresponsibility of in-situ promotion of departmental Scientists
under the Hexible Complementing Schemes (FCS) as contained inthe Department of Science& Technology
Group* A’ Gazetted posts (non-ministerid, scientific and technical) Rules, 2004. Insitu promotionsunder
FCSareconsidered twice before 1% January and 1% July every year.

Besides, Recruitment cell also deals with the proposals regarding recognition of Institutions/
Organizationsunder variousMinigtries’Departmentsas Scientific and Technica for thepurposeof introduction
of FCS.

During theyear, recruitment has been madeto three posts of Project Scientist ‘D’ and two posts of
Project Scientist ‘B’ by Direct Recruitment purely on contract basisinthe Nano Mission, SERC and one
post each of Scientist ‘B’, Scientist‘C’ and Scientist ‘D’ on direct recruitment basisin the Innovative
Cluster Schemein Nationa Scienceand Technol ogy Entrepreneurship Board on contract and co-terminus
basis.

The assessment of eligible departmental Scientistsfor in-situ promotion under FCSreview ason
01.07.2008 was a so done.

STAFFPOSITION

DST hasatota number of 215 Group ‘A’ and Group ‘ B’ (Gazetted) Officers. A detailed breskupisgiven
below:

Group General | SC ST OBC PH Total
Group ‘A’

Sdentific 97 10 02 01 03 1n
Non-Scientific 27 — 01 — — 328
Group ‘B’

Sdentific 09 02 02 — — 13
Non-Scientific 47 09 05 — — 61
Grand Total 215
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Training Cdll

Department of Science & Technol ogy, in consultation with DoPT, other Scientific Departmentsand
various organizations, embarked on an ambitious project of Human Resource Devel opment namely
“National Programme for Training of Scientists and Technologists working in the Government
sector” for scientific and technica personnel duringthe X Planto meet thechalengesof nationa devel opment
and international competitivenessin S& T area. Considering the efficacy of the Scheme, the Department
decidedto continueitin XI Plan.

During theyear 2009- 10, 41 training programmeswere held whichincludetwo training programme
that got postponed in 2008-09 to 2009-10. Thesetraining programmes have been successfully conducted.
Varioustopics covered under these programmesare asfollows:

Adminidrative Scientific Project Formulation, Implementation and Eval uation (2 weeks),
Staff Collegeof Advance Techno-management for Middle Level Scientists (5 weeks)
India, Hyderabad Negotiating Strategies (2 weeks), ScienceAudit (1 week), Generd

Management Programmefor Senior Scientists (2 weeks), Decision Support
Toolsand Techniquesfor Senior Scientists (1 week), Technology
Commerciaisation (2 weeks), Science& Law (1 week), Innovation
Management (1 week), E-procurement for S& T establishment (1 week)

Nationd Institute of Senior Scientists Multidisciplinary Perspectiveson Science & Technology
Advanced Studies, (2weeks), Impact of Globlisation (1 week), Energy Security &
Bangadore Management

La Bahadur Shastri Sciencefor Rura SocietiesProgrammefor Jr. & Middlelevel Scientists
National Academy of | (2Weeks), Scientisssand Administratorsinterfacetraining programme

Adminigretion, (1 week), Leadership Development Programmefor Jr. & Middlelevel
Mussoorie Scientists (1 Week), Incident and Emergency Management (1 week)
Indian Indgtitute of Enabling Administrative personnel of S& T Departments (3 weeks),
PublicAdminigration, | Cyberlaws, Information Security and Computersfor Administrative
New Delhi Personnel of S& T Deptt. (1 week), Foundation Training Programmefor

scientists (12 weeks), Advanced — Cyber laws, Information security and
Computersfor Scientists& Technologists (1 week), Natural Resource
Management and Environment for Scientists& Technologists (1 week)

Indian Statistical Knowledge Discovery in DataBases (1 week), Soft Computing (1 week)
Ingtitute, Kolkata

Consumer Unity & IPR and related WT O i ssues, Technology Diplomacy
Trust Society, Jaipur

Centrefor Cdlular & | Bioinformatics—Current Trendsand Perspectives
Molecular Biology,
Hyderabad

Indian School of Mines| Science& Economicsof Rocks (A Primer on Mineral Economics) (1 week)
University, Dhanbad

CBI Academy, Adminigrative Vigilance (1 week)
Ghaziabad
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Under the Foreign Training Component, 30 senior scientistswere deputed for one-week training in
|srael during the current year.

Women Component Plan

Under women component plan‘ 15’ training programmesexclusively for women scientisiswereplanned
within the budget provision of Rs. 150.00 lakh. Thetraining programmeswere held on varioustopicsas
follows.

Xavier Indtitute of Communication and Presentation Skills (1 week), Financia Management
Management, andAudit Sengtization in Scientific Organizations
Bhubneswar

Nationd Indtitute of Dimensionsof nano technology (1 week), Gender issuesin S& T(1 week)
Advanced Studies,

Bangdore,

Indian Ingtitute of Ethnicissuesand community resource management (1 week)

Forest Management,

Bhopd

Adminigrative Staff Gender, Ethicsand Law for Women Scientists (1week), General

Collegeof India, Management Programme (2 weeks), High Performing Team and Leadership
Hyderabad | ssues (1 week)

Indian Ingtitute of Information Security and Advanced Computing for Support Staff of
PublicAdminigration, | Scientific Organizations (1 week)

New Delhi

Academy of Human The Scienceof Living (1 week)
Excellence, Baroda

All IndianIngituteof | Research Methodology (1 week)
Medica Sciences,
New Ddhi

Wildlifelngtitute of Biodiversity: Wildlife Conservation - Issuesand Challenges (1 week)
India, Dehrudun

M. S. Swaminathan I ssuesof Sustainable Devel opment for Women Scientists (1 week)
Foundation, Chennal

HINDI SECTION

The Department of Scienceand Technology continued to make concerted effortsto promote the use
of Hindi inofficia work and to ensure compliance with the provisionsof the Official LanguageAct, 1963
asamendedin 1967 and Rules 1976 framed thereunder asa so thevariousorders 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 consisting of aJoint Director (O.L.) assisted by an Assistant
Director (O.L.) and other supporting staff which catersto the need of the Department and dsoits Subordinate
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offices/ Autonomous I ntitutions. Besidesmonitoring theimplementation of the Official Language Policy
andtheAnnua Programme, Hindi Sectionarrangesfor  in-servicetraining of thestaff inHindi Language,
Hindi Typewriting and Hindi Stenography. It also undertakestrand ation of the material received from
various Sections/ Desks of the Department from Englishinto Hindi and viceversa.

For promotion of theuse of Hindi inthis Department and to create conducive environment for the
officialstowork morein Hindi, various programmes are being undertaken:

e All documents coming under Section 3(3) of the official languageAct, 1963 like general 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.

*  Depatmentd in-housemagazine* Tarang” ispublished regularly with adequate priority to scientific
andtechnicd articles.

*  Withaviewtoencourageorigina scientificwritinginHindi, DST introduced “ Dr. Meghnad Saha
Award Scheme”. Under the scheme, bookswritten in the year 2006 wereinvited. 13 bookshave

been received and 5 of them found suitablefor final eval uation. Another advertisement isbeingissue
for inviting the entriesfor thisprestigiousAwardsfor theyear 2007 and 2008.

*  Theofficersof Hindi Section conductedingpectionsof 12 Subordinate offices/ Autonomous| ngtitutions
and 6 sections of the Department regarding progressive use of Hindi.

*  Duringtheyear, the second sub Committee of Parliament on Officia Language carried out officia
languageinspectionsof Indian ScienceAcademy, Bangdoreand Vigyan Prasar, Noida(U.P).

*  Duringtheyear, quarterly meetingsof Departmenta Official Language | mplementation Committee
wereorganized regularly. Likewise, four Hindi workshopswere organized to encouragethe officers/
staff of the Department to do their maximumwork inHindi.

e TheHindi Salahkar Samiti of Ministry of S& T isbeing reconstituted.
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.

Celébration of Hindi Pakhwara

Hindi Pakhwara was organized from 14 to 24 September 2009 in the Ministry of Science and
Technology. Various Hindi competitionswere organi zed and the successful participantsweregiven cash
awardsand certificates.

VIGILANCEUNIT

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 Vigilancerelated cases of the Department, itstwo sub-ordinate officesand 23
adedingtitutions, it ded swith complaints, received from Centra Vigilance Commission, Centra Bureau of
Investigation, Department of Personnel & Trainingandindividua. Vigilance Unit aso plansannually the
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vigilanceinspectionsof theingtitutes. During the current year, as per the gpproved plan, inspectionsof the
following subordinate office and aided institutions have been carried out:

i)  Agharkar Research Indtitute, Pune

ii)  AryabhattaResearch Institute of Observationa Sciences, Nainital

i) IndianIngtitute of Astrophysics, Bangdore

iv)  Geo-Spatia DataCentre, Survey of India, Bangaore

V) Science& Society Divison, DST

vi) Nationa Science& Technology Entrepreneurship Development Board (NSTEDB), DST
vii)  Technology Development Board, New Delhi

viii)  Indian Association for the Cultivation of Sciences, Kolkata

VigilanceAwareness Week was observed in the Department from 03 to 07" Nov.,2009, whereinin
addition to administering pledgeto Officersand staff of DST & DSIR, atalkson * Preventive Vigilance
wasddivered by theDirector, Centra Vigilance Commission, New Delhi. Aninter-active session between
theofficers/Scientistsof various Divisions of the Department and representatives of varioususer agencies
wasorganized to sengtizethem about the problemsfaced by themwhilededing with each other. (Photographs
areenclosed)

An orientation workshop for Vigilance Officers of sub-ordinate officesand aided institutionsunder
the Deptt. of Science & Technology wasorganized at CBI Academy, Ghaziabad from 30.11.2009 to
04.12.2009 under the Scheme* National Training Programmefor Scientists/Technol ogistsworking as
Vigilance Officers’. Course Contentsso framed to facilitate the part-time Vigilance Officers, who are
basically from scientific background, to discharge their duties connected with Vigilancework smoothly.

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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A summary of Audit Observationspertai ning to the Department of Scienceand Technology isenclosed,
which hasbeen made available by the office of C& AG with therequest to haveit included intheAnnual
Report of DST for theyear 2010-2011, to be presented in the forthcoming Budget Session of Parliament.

Sa/-

(Sanjay Pandey)
Controller of Accounts

Format
Sl.No. Y ear No. of Paras/PA | Detailsof the Paras/PA reports on which ATNs are
Reports on which pending
ATNs have been | No. of ATNs not [ No. of ATNs|[No. of ATNs
submitted to PAC | sent the Ministry | sent but | which have been
after vetting Dby | even for the first | returned with | finally vetted by
Audit time observations | audit but have
and Audit is | not been
awaiting their | submitted by the
resubmission | Ministry to PAC
by the
Ministry
1. 1 of 2006 — 1 (31t03.9)
Union Govt
2. 13 of 2007
(Scientific 1 (5.3.1t05.3.8)
Departments),
DST
3. CA 3 of 2008
(SD), DST 1 (51)
4. CA 3 of 2008
(SD), DST 1 (5.2
5. CA 16 of 2009
(SD), DST 1 (5.1)
6. CA 16 of 2009
(SD), DST 1 (5.2
7. CA 16 of 2009
(SD), DST 1 (53
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