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>s] bl okf"kZd fjiksVZ ds ek/;e ls] o"kZ 2015&16 esa] fOkKku vkSj bathfu;jh vuqla/kku cksMZ ¼,lbZvkjch½ 
dh xfrfof/k;ksa dks izLrqr djrs gq, vikj g"kZ gks jgk gSA ,lbZvkjch dk fe'ku ,d ,slk okrkoj.k rS;kj 
djuk gS] tks vius mPpre Lrj dk ewyHkwr vuqla/kku djus ds fy, izsjd gksA bl laca/k esa] o"kZ 
2015&16 ,d miyfC/k;ksa Hkjk Ok"kZ jgk] tc ,lbZvkjch us] izR;sd Lrj ij dh xbZ 'kq:vkrksa }kjk vius 
mís';ksa dh lQyrk n'kkZbZ gSA

o"kkZsa ls] ,lbZvkjch us viuh fu/kh;u fØ;kfof/k }kjk uhfrxr gLr{ksiksa ls Hkkjrh; vuqla/kku dks vkxs c<+kus esa 
egRoiw.kZ Hkwfedk fuHkkbZ gSA gekjh vxz.kh Ldhe vkSj dk;ZØe vuqla/kkudrkZvksa dks yxkrkj volj iznku djrs 
jgs gSa vkSj xr o"kZ dh rqyuk esa vk/kkfjd vuqla/kku fu/kh;u ds fy, ,lbZvkjch dh [;kfr esa ,d dsUnz fcanq 
ds :i esa] vkSj vf/kd lao/kZu gqvk gSA bl fjiksVZ esa] geus dqN fof'k"V ifj;kstukvksa ls fudys fu"d"kZ 'kkfey 
fd, gSa ftUgsa bl vof/k ds nkSjku /kujkf'k eqgS;k djkbZ xbZ Fkh] vkSj tks mPp izHkko okys ewyHkwr vuqla/kku dks 
lgk;rk nsus ds gekjs iz;klkas dks n'kkZrs gSaA

ge vUos'kh [kkst vkSj vko';drk vk/kkfjr vuqla/kku] nksuksa dks leFkZu vkSj lgk;rk nsus ds fy, tksj nsrs gSa] 
ftlds fy, nksLdheksa&Þvf/kd tksf[ke vf/kd iqjLdkjÞ rFkk m|ksx laxr vuqla/kku vkSj fodkl dks ykxw djds 
vkSj lqn`<+ fd;k x;k gSA cnyrh vko';drkvksa dks /;ku esa j[krs gq,] ;qok oSKkfud Ldhe dks vkjafHkd dSfj;j 
vuqla/kku iqjLdkj vkSj jk"Vªh; MkWDVjksÙkj v/;srkof̀Ùk Ldheksa esa iqu% lajfpr fd;k x;kA foKku esa mRd"̀Vrk ds 
fy, l'kfädj.k vkSj lkE;rk volj esa izkIr gqbZ egRoiw.kZ of̀) ds lkFk lekt ds detksj oxkZsa dh izfrHkkfxrk 
esa òf) lqfuf'pr djus esa gekjh lksp ldkjkRed cuh jghA

,lbZvkjch us] Þfgrksa ds fooknÞ vkSj Þvkpkj lafgrkÞ ls lacaf/kr ,d uhfr dks viukrs gq, fu.kZ; ysus dh izfØ;k 
dh U;k;fu"Bk dks lqjf{kr j[kus ds fy, egRoiw.kZ mik; 'kq: fd, gSaA ,lbZvkjch us] U;wVu&HkkHkk] ,l,u cksl 
Nk= vkSj leqnzikj MkWDVksjy vkSj MkWDVjksÙkj v/;srkòfÙk dk;ZØeksa }kjk varjkZ"Vªh; lg;ksxksa dh O;kidrk dks 
foLrkj fn;k gSA ;s lg;ksxh dk;ZØe] fo'o Hkj esa OkSKkfudksa dks vius Hkkxhnkjksa ds lkFk dk;Z djus ds fy, 
fof'k"V volj eqgS;k djkrs gSa RkFkk lkFk gh lkFk ns'k dh cM+h ls cM+h oSKkfud pqukSfr;kasa dk lkeuk djus ds 
fy, ekxZ iz'kLr djrs gSaA ,lbZvkjch us ÞoSf'od vuqla/kku ifj"knÞ dh izfrf"Br okf"kZd cSBd dk vkfrFks; djuk 
Hkh fuf'pr fd;k gS] ftlls Hkkjr oSf'od oSKkfud 'kfä ds :Ik esa mHkjsxkA

eSa] o"kZ ds nkSjku dk;ZØe lykgdkjh lfefr;ksa vkSj fo'ks"kK lfefr;kasa dks muds }kjk fd, x, iz;klksa ds fy, 
/kU;okn nsrk gw¡] D;kasfd esjk ekuuk gS fd ;g ,d vR;ar lQy o"kZ FkkA ,lbZvkjch dh vksj ls] eSa mUk 
vf/kdkfj;ksa vkSj dkfeZdksa dks muds lrr ifjJe ls fd, x, dk;Z vkSj lefiZr iz;klksa ds fy, /kU;okn djuk pkgw¡xkA

lHkh izdkj ls vuqla/kku esa mRd"̀Vrk dks leFkZu nsus ds izfr ,lbZvkjch dh opuc)rk izkIr gqbZ miyfC/k;ksa ls 
Li"V gksrh gSA eSa vkidks bl fjiksVZ dks i<+us ds fy, vkxzg djrk gw¡ vkSj xr o"kZ dh izxfr ds fy, ljkguk 
djrk gw¡A esjk fopkj gS fd o"kZ 2016&17 miyfC/k;ksa dk vkSj vf/kd lQy o"kZ jgsxkA

lfpo] ,lbZvkjch



t gives me great pleasure to present the activities of the Science and Engineering Research Board 
(SERB) in the year 2015-16 through this annual report. SERB’s mission is to develop an environment
that is conducive for undertaking fundamental research in its highest standard. In this aspect, 2015-
16 was a year of accomplishments, where SERB’s initiatives have demonstrated success in every 
level of its objectives.

SERB’s policy intervention over the years through its funding mechanisms have played vital roles in the 
tinue to provide sustained 

opportunities for researchers, and SERB’s reputation as a focal point for basic research funding has 
enriched over the past year. In this report, we have also included the outcomes of some outstanding 
projects that were funded during this period which showcase our efforts in supporting high impact
fundamental research. 

Our emphasis to foster and support both exploratory innovation and need-based research were 
strengthened by the introduction of two new schemes - High Risk High Reward and Industry Relevant 
R&D. Keeping up with changing needs, the Young Scientist scheme was restructured into Early Career 
Research Award and National Post-Doctoral Fellowship schemes. Our proactive approach in ensuring 
enhanced participation of weaker sections of the society continued, wit t outreach achieved 
in Empowerment and Equity Opportunities for Excellence in Science scheme.

SERB has undert t measures to protect the integrity of the decision-making processes 
by adopting a policy pertaining t ts of Interest and Code of Conduct. SERB has expanded 
its breadth of international collaborations through Newton-Bhabha, S.N. Bose Scholar and Overseas 
Doctoral and Post-doctoral fellowship programmes. These collaborative programmes offer unique 
opportunity for scientists to work with partners around the world, and at the same time offers avenues 
to address some of the biggest scient the country. SERB is also scheduled to host the 
prestigious annual meeting of the Global Research Council, that will accentuate India’s raise as a global 
scient

I thank the Programme Advisory Committees and the Expert Committees for their efforts during what
I believe was a very productive year. On behalf of SERB, I would like to thank t taff for 
their continued hard work and dedicated effort.

The accomplishments accrued herein make clear the SERB’s commitment to support research 
excellence in all forms. I encourage you to read this report and appreciate the progress that was made 
in the past year. I envisage 2016-17 to be an even more productive year of achievements.

Dr. R. Brakaspathy
Secretary, SERB
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foKku vkSj bathfu;jh vuqla/kku cksMZ ¼,lbZvkjch½] laln ds vf/kfu;e ,lbZvkjch 2008 }kjk LFkkfir ,d 
lkafof/kd fudk; gSA cksMZ dk izeq[k vkSj fof’k"V vf/kns’k] foKku vkSj bathfu;jh ds mHkjrs {ks=ksa esa 
vk/kkjHkwr vuqla/kku dks lgk;rk nsuk gSA ,lbZvkjch dh volajpuk esa cksMZ vkSj bldh fujh{k.k lfefr 
lfEefyr gSa] cksMZ] laxBu ds vf/kns'k dks] xfrd] ifjorZu'khy vuqla/kku ifjn`'; esa] iwjk djus ds fy, 
izsfjr ,oa funsZf'kr djrk gS] tcfd fujh{k.k lfefr cksMZ dks vius iz;klksa ds fy, ijke'kZ ,oa lgk;rk 
iznku djrh gSA cksMZ dh o"kZ esa de ls de pkj cSBdsa vk;ksftr dh tkrh gaS] tcfd fujh{k.k&lfefr 
dh cSBdsa o"kZ esa nks ckj vk;ksftr dh tkrh gSaA

vf/kns’k
foKku vkSj bathfu;jh ds mHkjrs {ks=ksa esa vk/kkjHkwr vuqla/kku dks lgk;rk nsukA

y{;
mHkjrs {ks=ksa esa vUrjkZ"Vªh; :i ls izfrLi/kkZRed 
vuqla/kku dh ;kstuk rS;kj djus] lao/kZu vkSj fu/kh;u 
djus ds fy, ,d izeq[k ,tsalh ds :i esa dk;Z djukA

izeq[k vUrj&fo"k;h vuqla/kku {ks=ksa vkSj O;fä;ksa] lewgksa 
vFkok LkaLFkkuksa dh igpku djuk rFkk mUgsa vuqla/kku 
djus ds fy, fuf/k iznku djukA

oSKkfud [kkst ds fy, volajpuk vkSj okrkoj.k rS;kj 
djus esa lgk;rk nsukA

foKku vkSj bathfu;jh esa ewy vuqla/kku dks c<kok nsus 
ds fy, ’kS{kf.kd laLFkkvkas] vuqla/kku vkSj fodkl dh 
iz;ksx’kkykvksa rFkk m|ksxksa ds chp lkeatL; LFkkfir 
djus ds fy, leFkZ cukukA

vuqla/kku ds fy, rqjUr fuf/k iznku djus gsrq ,d 
izcU/ku iz.kkyh fodflr djuk] ftlesa vk/kqfud izca/ku 
i)fr;ksa dks viukrs gq, vuqoh{k.k vkSj ewY;kadu djuk 
Hkh ’kkfey gSA
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laxBukRed pkVZ

iqjLdkj ,oa  
v/;srkof̀Ÿk;kaHkkxhnkjh dk;ZØe

foŸkiz'kklu

mPp tksf[ke
mPp iqjLdkj
¼,pvkj,pvkj½

okà; vuql/kku 
fu/kh;u

bfEizV

ts- lh- cksl 
v/;srkof̀Ùk

m|ksx laxr 
vuqla/kku ,oa 
fodkl ¼vkbZ-
vkjvkjMh½

mPp izkFkfedrk 
ds {ks=ksa esa  

vuqla/kku dk 
rhozhdj.k

foKku esa mRd̀"Vrk  
ds fy, l'kfDrdj.k 

vkSj lkE;rk  
ds volj

vUrjkZ"Vªh; 
;k=k lgk;rk 
¼vkbZVh,l½

lsfeukj@
laxks"Bh

*;qok  
oSKkfud 
Ldhe  

¼okbZ,l,l½

Ldhe ,oa dk;ZØe

lsy Vkojksa ls  
fofdj.k tksf[ke

[kk|  
izlaLdj.k

iz/kkuea=h MkWDVksjy  
vuqla/kku v/;srkòfÙk varjjk"Vªh; laca/k

jkekuqtu 
v/;srkof̀Ùk

jk"Vªh; iksLV 
MkWDVksjy 
v/;srkof̀Ùk 

¼,u&ihMh,Q½

vkjafHkd  
dSfj;j vuqla/kku 
iqjLdkj ¼bZlhvkj½

leqæikj 
MkWDVksjy 
v/;srkof̀Ùk

leqæikj iksLV 
MkWDVksjy  
v/;srkof̀Ùk

,lbZvkjch  
efgyk 

mRd`"Vrk 
iqjLdkj

,lbZvkjch 
fof'k"V  
mRd`"Vrk

Hkkjr ;w,l 
egk pqukSrh

,lbZvkjch 
U;wVu & HkkHkk 
varjkZ"Vªh;  

v/;srkof̀Ùk;ka

varjkZ"Vªh;  
vuqla/kku vkSj f'k{k.k 

dh Hkkxhnkjh  
¼ihvkbZvkjbZ½

,l-,u- cksl  
oSKkfud dk;ZØe

*,u&ihMh,Q vkSj blhvkj, ds :i esa iquZlf̀tr 
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foKku vkSj bathfu;jh vuqla/kku cksMZ
foKku vkSj bathfu;jh vuqla/kku cksMZ vf/kfu;e 2008 }kjk iznÙk vf/kdkjksa dk iz;ksx djrs gq, Hkkjr 
ljdkj us foKku vkSj bathfu;jh vuqla/kku cksMZ ¼,lbZvkjch½ dk xBu fd;k gSA cksMZ dk xBu uhps 
fn;k x;k gS %&

lfpo
foKku vkSj izkS|ksfxdh foHkkx

lhbZvks
uhfr vk;ksx

lfpo
tSo izkS|ksfxdh foHkkx

lfpo
Mh,lvkbZvkj

lfpo
iF̀oh foKku ea=ky;

lfpo] O;; foHkkx
foÙkea=ky;

lfpo
LokLF; vuqla/kku foHkkx

funs’kd
vkbZvkbZ,llh] cSaxykSj

funs’kd 
vkbZvkbZVh] xka/kh uxj

lkmFk ,f’k;u fo’ofo|ky;
ubZ fnYyh

funs’kd
 jk"Vªh; izfrj{kk foKku laLFkku

ubZ fnYyh

izksQslj ,oa izeq[k
tBjka= foKku foHkkx] ,El

,l-,u- cksl jk"Vªh; vk/kkjHkwr 
foKku dsUnz

jk"Vªh; v/;{k ,oa izeq[k&Mh-Mh-
vkj-lh-

Vªkalys’kuy LokLF; foKku ,oa 
izkS|ksfxdh laLFkku] Qjhnkckn

/kkfRodh ,oa lkexzh bathfu;jh 
foHkkx

vkbZvkbZVh] enzkl

,lksfl,V izksQslj  
fnYyh fo’ofo|ky;

,oa voSrfud funs’kd Hkkjrh; 
uhfr izfr"Bku] fnYyh

HkwriwoZ ofj"B mik/;{k
;quhyhoj vuqla/kku
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fujh{k.k lfefr
,lbZvkjch vf/kfu;e eas] ,lbZvkjch dh lykgdkjh ifj"kn ds :i esa dk;Z djus ds fy, ,d fujh{k.k 
lfefr dk izko/kku fd;k x;k gS cksMZ us fuEufyf[kr fujh{k.k lfefr dk xBu fd;k gS %&

v/;{k] fujh{k.k lfefr
HkwriwoZ lfpo] Mh,lVh

lfpo
foKku vkSj izkS|ksfxdh foHkkx

v/;{k 
Hkkjrh; foKku vdkneh

Bksl voLFkk ,oa lajpukRed  
jlk;u foKku ;wfuV
vkbZvkbZ,llh] cSaxyksj

HkwriwoZ v/;{k
ijek.kq ÅtkZ vk;ksx

eqEcbZ

lfpo
foKku vkSj bathfu;jh vuqla/kku cksMZ

v/;{k
Hkkjrh; jk"Vªh; bathfu;jh vdkneh

v/;{k
Hkkjrh; jk"Vªh; foKku vdkneh

HkwriwoZ lfpo
tSo izkS|ksfxdh foHkkx





flagkoyksdu
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foKku vkSj bathfu;jh vuqla/kku cksMZ] foKku vkSj izkS|ksfxdh esa vk/kkjHkwr vuqla/kku vkSj fodkl 
ds igyqvksa dh O;kid J̀a[kyk ij /;ku nsus dk iz;kl dj jgk gSA bl iz;kl dk míss’; izkd̀frd 
foKkuksa esa fØ;kfof/k;ksa vkSj izfØ;kvksa dh gekjh le> dks mUur djus ds lkFk&lkFk jk"Vª dh 
vuqla/kku {kerkvksa dks ewrZ:i nsus ds fy, ,d fn’kk nsuk gSA cksMZ dh] o"kZ ds nkSjku rhu cSBdsa 
vk;ksftr dh xbZa vkSj bueas vusd fu.kZ; fy, x,A ;s fu.kZ; ubZ ubZ Ldheksa esa ijofrZr fd, x, 
vkSj dk;kZUo;u dh izfØ;k esa lq/kkj gqvkA

fu/kkZfjr dh xbZ dqN fo’ks"krk,a gSa %

 nk s  i ze q[ k Ldhek s a  & e wy ckº; 
vuqla/kku fu/kh;u vkSj Rofjr ;qok oSKkfud Ldhe 
¼bZ,evkj rFkk okbZ,l,l½ ds fy, o"kZ esa nks ckj 
ÞizLrkoksa ds fy, vkea=.kÞ ds ek/;e ls vkj,aMMh 
izLrko vkeaf=r fd, tkrs gSa] ftlesa izLrko izLrqr 
djus] leh{kk djus] fu.kZ; ysus vkSj fuf/k forj.k 
ds fy, Li"V le;lhek ?kksf"kr gksrh gSA 

 vxys fu/kh;u pØ esa fuf/k dks vkxs 
ykus dh dksbZ fu/kh;u opuc)rk ugha gksxhA y{;ksa 
dks izkIr djuk vkSj dk;kZsa dks iwjk djuk] dM+kbZ ls 
lqfuf’pr fd;k tkrk gSA

 dbZ vusd 
dk;ZØe lykgdkjh lfefr;ksa ¼ih,lh½ dk iquxZBu 
fd;k x;k gS] vkSj mudh la[;k dks izpkyu 
izfØ;k esa lq/kkj djus ds fy, 20 ls ?kVkdj 12 
dj fn;k x;k gSA

vkjafHkd vuqnku dk;ZØe nks Hkkxksa esa 
foHkkftr fd;k x;k gS %

1- ,sls fu;fer ladk; dks ,d eq’r vuqnku fn;k 
tkrk gS] tks vuqla/kku esa dSfj;j vkjEHk dj 
jgs gSaA ¼vkjafHkd dSfj;j vuqla/kku iqjLdkj & 
bZlhvkj,½

2- dqN vkdfLed vuqnku lfgr v/;srko`fÙk 
jkf’k mUgsa] ftUgksaus fiNys o"kkZ s a esa MkWDVjsV 
dh fMxzh iwjh dj yh gS vkSj os fu;fer :i 
ls in/kkjh ugh gSa dks nh tkrh gSA ¼jk"Vªh; 
iksLVMkWDVksjy v/;srkòfÙk&,uihMh,Q½

 vu qn ku vko s nudrk Zv k s a ]
lg;k sxdrk Zv k s a  lfgr½ ] leh{ kdk s a ]  lfe fr 
lnL;k s a vk Sj ck sM Z d s fofHkUu dk; ZØek s a l s 
lacaf/kr dk;Z dks ns[k jgs vf/kdkfj;ksa ds fy, 
,d Þvkpkj lafgrkÞ vk Sj Þfgrk s a dk fooknÞ 
ykxw dh xbZ gSA lHkh i.k/kkfj;ksa dks Þfgrksa dk 
fooknÞ ij uhfr dk dM+kbZ ls ikyu djus ds fy, 
,d *opuc)rk* ij gLrk{kj djus visf{kr gksrs 

gSaA bl uhfr dk mís’; fu/kh;u dh fØ;kfof/k esa 
vf/kd ikjnf’kZrk ykuk] tokcnsgh dks c<+kuk vkSj 
tu lk/kkj.k dks ;g vk’oklu nsuk gS fd viukbZ 
tk jgh izfØ;k,a lgh vkSj i{kikrjfgr gSaA

cksMZ us u, dk;ZØeksa dks ’kq: djus ij fo’ks"k /;ku fn;k 
gS] ftldk vkj,aMMh {ks= esa nwjxkeh ifj.kke gksxkA cksMZ 
}kjk vuqeksfnr ,slh nks Ldhesa uhps nh xbZ gSa %&

i)  bl Ldhe dk mís’; ,sls izLrkokas dk leFkZu djuk 
gS ftldh ladYiuk ubZ vkSj tksf[ke Hkjh gS] ijUrq 
;fn lQy jgrh gS rks foKku vkSj izkS|ksfxdh 
ij bldk vkewy izHkko iM+sxkA ;g IkzHkko ubZ 
ifjdYiuk vFkok ubZ [kkstksa dk irk yxkus ds :i 
esa gks ldrk gS] tks foKku vkSj izkS|ksfxdh ds u, 
izknqHkkZo dh fn’kk esa lgk;d gksxkA

ii)  ;g 
Ldhe ’kSf{kd laLFkkvksa ¼vFkok jk"Vªh; iz;ksx'kkykvksa½ 
vkSj m|ksx ds chp lg;ksxh vuqla/kku ds volj 
iznku djrh gSA ;g Ldhe lek/kku izsfjr vuqla/kku 
ij yf{kr gS rkfd m|ksxfof’k"V leL;kvksa dks gy 
fd;k tk ldsA m|ksx dh vko’;drkvksa dks vk/kkfjd 
vUkqLka/kku ds ifj.kkeksa dk :ikarj.k djuk bl Ldhe 
dk mís’; gSA 

cksMZ us 01 vxLr] 2015 ls ,lbZvkjch ds fofHkUu dk;ZØeksa 
esa dk;Zjr lsok fuòÙk oSKkfudksa dk ekuns; 40]000@& 
izfrekg rd c<+kus dk vuqeksnu dj fn;k gSA

cksMZ us vius vkj,aMMh iz;klks a es a varjkZ"Vªh; dk;kZs a 
dks mPp izkFkfedrk nh gSA cksMZ us vkjlh;wds ds 
lkFk feydj ubZ fnYyh es a 2016 ds xzh"edky 
es a ] Þ2016 o S f’od vuql a/ k ku ifj"knÞ dk vkfrFk s; 
dju s  dk vu qe k s nu fd;k vk S j  U; w Vu & H k k H k k 
fuf/ k d s O;kolk f;d fodkl vk S j b ath fu;jh d s 
varxZr ty vkSj ÅtkZ ds {ks= es a Hkkjr&;wds mUur 
izf’k{k.k LdwYk ¼vkbZ;w,Vh,l½ dk;ZØe dk Hkh vk;kstu 
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fd;kA ck sM Z us ,l-,u- ck sl o SKkfud dk;ZØe Hkh 
pyk;k] tks loZJs"B vkSj izfrHkk’kkyh Hkkjrh; Nk=ks a 
d s K kuo/ k Zu d s  fy, vk S j ; w,l e s a  fo ’oLrjh; 
vuqla/kku lqfo/kkvksa rd igq¡pus dk volj iznku djrk gSA 
cksMZ us 2015&18 dh vof/k ds fy, baMks&;w,l ,l,aMVh 
eap ¼vkbZ;w,l,lVh,Q½ ds ek/;e ls izfro"kZ 50 Hkkjrh;
Nk=ksa vkSj 30 ;w,l Nk=ksa ds fy, ,l,u cksl oSKkfud 
dk;ZØe tkjh j[ksA

fo’o dh Js"Bre laLFkkvksa vkSj mu laLFkkvksa esa] tgka 
vUrjkZ"Vªh; [;kfrizkIr OkSKkfud dk;Zjr gaS] esa MkWDsVksjy 
vuqla/kku djus ds fy, Nk=ksa dks izfrfu;qfä ij Hkstus 
ds fy, fo|eku oSf'od uhfr dk vuqlj.k djrs 
gq,] cksMZ us] dSfEczt fo’ofo|ky;] ;wds] ;wfuoflZVh 
vkWQ fczfV’k dksyafc;k ¼;wchlh½] dukMk vkSj ;w,l 
;wfuoflZVht] LVSuQksMZ ;wfuoflZVh] ;wfuoflZVh vkWQ 
lnuZ dSfyQksfuZ;k] dkuZsxh eSyu ;wfuoflZVh] ;wfuoflZVh 
vkWQ dSfyQksfuZ;k bfoZu] jkbl ;wfuoflZVh vkSj LVsV 
;wfuoflZVh vkWQ U;w;kdZ] ;wfuoflZVh vkWQ cQSyks ds 
lkFk le>kSrk Kkiu ij gLRkk{kj fd, gSaA bl le>kSrk 
Kkiu ds varxZr MkWDVksjy vuqla/kku djus ds fy,] 4 
o"kkZsa ds fy,] izfr fo’ofo|ky; ¼LVsuQksMZ ds 10 Nk=½ 
vf/kdre 5 Hkkjrh; Nk=ksa dks lgk;rk nh tk,xhA 
tcfd cksMZ v/;srkòfÙk nsrk gS] fo’ofo|ky; dEiksth’ku 
Qhl@V~;w’ku Qhl dk Hkqxrku djrk gSA

dk;ZØe lykgdkjh lfefr;ka] oSKkfudks a dks ewy 
vuqla/kku lgk;rk ¼bZ,evkj½ iznku djus esa fu.kkZ;d 
Hkwfedk fuHkkrh jghaA bu esa 258-46 djksM+ dh ykxr 
dh 133 ubZ ifj;kstukvksa ds fy, lgk;rk nh xbZA 
fo"k;okj forj.k ;gka ¼fp= 1½ esa fn;k x;k gSA
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fofHkUu fo"k;ksa esa Lohd̀r bZ,evkj 
ifj;kstuk,a

 1

vf/kfu.khZr ifj;kstukvksa dh dqy la[;k & 633] dqy 

Lohdr̀ jkf’k ¾ 258-46 djksM+

Rofjr ;qok OkSKkfud Ldhe ¼okbZ,l,l½] ,lbZvkjch 
dh ,d izpfyr Ldhe gSA 227-06 djksM+ dh ykxr 
dh o"kZ ds nkSjku 283-52 djksM+ dh ykxr okyh dqy 
1057 ifj;kstukvksa@v/;srkof̀Ùk;ksa dks lgk;rk nh xbZ 
¼fp= 2½A
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fofHkUu fo"k;kas esa Lohd̀r ;qok oSKkfud 
ifj;kstuk,a

 2

vf/kfu.khZr ifj;kstukvksa dh dqy la[;k & 1057] dqy 
Lohdr̀ jkf’k 283-52 djksM+

okbZ,l,l Ldhe esa nks ubZ Ldheksa uker% jk"Vªh; iksLV 
MkWDVksjy v/;srko`fÙk ¼,u&ihMh,Q½ vkSj vkjafHkd 
dSfj;j vuqla/kku iqjLdkj ¼bZlhvkj,½ dh iqu% lajpuk 
dh xbZA dqy 5-13 djksM+ dh jkf’k ,u&ihMh,Q] 
ds :i esa lrkbZl ;qok vuqla/kkudrkZvksa dks nh xbZ] 
vkj,aMMh ifj;kstukvksa ds :i esa 13-24 djksM+ dh ykxr 
okyh vM+rhl bZlhvkj, ifj;kstuk,a fofHkUu laLFkkvksa esa 
fu;fer {kerk esa dk;Zjr oSKkfudksa dks nh xbZA

nks izeq[k vkSj vR;f/kd [;kfrizkIr v/;srkòfÙk dk;ZØeksa 
dk fo’ks"k mYys[k fd;k tkuk vko’;d gS & Þjkekuqtu 
v/;srko`fÙkÞ vkSj Þtslh cksl v/;srko`fÙkA jkekuqtu 
v/;srko`fÙk laiw.kZ fo’o vkSj Hkkjr ds mu izfrHkk’kkyh 
oSKkfudksa vkSj bathfu;jks a ds fy, gS] tks oSKkfud 
vuqla/kku ds inksa ij gaS vkSj tks 55 o"kkZsa xls de vk;q 
ds gSa] ds fy, vksiu gSA o"kZ ds nkSjku pkSalB oSKkfudksa 
us jkekuqtu v/;srko`fÙk izkIr dhA tslh cksl jk"Vªh; 
v/;srkof̀Ùk dk;Zjr oSKkfudksa dks muds mRd̀"V ;ksxnku 
dks ekU;rk nsus ds fy, gksrh gSA dqy ckou oSKkfudksa 
dks tslh cksl v/;srkòfÙk izkIRk gqbZA

nwj lapkj foHkkx] nwj lapkj vkSj lwpuk izkS|ksfxdh 
ea=ky; ds lkFk feydj thou ¼ekuo] thfor vo;oksa] 
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ouLifr vkSj tho tarq rFkk i;kZoj.k½ ij lSy Vkojksa 
vkSj gSaMlSVksa ls bYkSDVªkseSXusfVd fofdj.k vuk’k;rk ds 
laHkkfor izHkko ij ,d v/;;u vkjEHk fd;k x;k gSA 
dqy 5-2 djksM+ dh ykxr dh nks ifj;kstukvksa dks 
Lohdf̀r nh xbZA 

[kk| izlaLdj.k m|ksx ea=ky; ¼,evks,QihvkbZ½] 
,lbZvkjch ds lkFk Hkkxhnkjh esa] [kk| izlaLdj.k lSDVj 
esa vko’;drk vk/kkfjr vkj,aMMh dk;Z djus ds fy, 
oSKkfudksa dks O;fäxr :i ls lgk;rk vuqnku ds :i 
esa foÙkh; lgk;rk igq¡pkrk gSA 9-93 djksM+ dh ykxr 
okyh 22 vkj,aMMh ifj;kstukvksa dks Lohdf̀r nh xbZA

ÞfoKku esa mRd̀"Vrk ds fy, l’kfädj.k vkSj lkE;rk 
ds voljÞ Ldhe ds varxZr 25-51 djksM+ dh jkf’k dh 
lgk;rk ifj;kstukvksa ds ek/;e ls dqy 199 oSKkfudksa 
dks nh xbZA ;g Ldhe ,llh@,lVh leqnk; ds 
oSKkfudksa dks vuqla/kku lgk;rk eqgS;k djkrh gSA

ÞvarjkZ"Vªh; ;k=k lgk;rk ¼vkbZVh,l½Þ Ldhe ds varXkZr 
bl o"kZ ds nkSjku dqy 1373 oSKkfudksa dks lgk;rk 

nh xbZA ;g Ldhe fons’k esa fdlh varjkZ"Vªh; oSKkfud 
lekjksg ¼lEesyu@lsfeukj@laxks"Bh@dk;Z’kkyk½ es a 
l= dh v/;{krk djus vFkok izeq[k lacks/ku Hkk"k.k 
nsus vFkok vuqla/kku isij izLrqr djus ds fy, foÙkh; 
lgk;rk iznku djrh gSA

;g Ldhe O;kolkf;d fudk;ksa vkSj lsfeukj@laxks"Bh 
dks] Hkkjr esa jk"Vªh; vkSj varjkZ"Vªh; Lrj ij lsfeukj@
laxk s"Bh@izf’k{k.k dk;ZØe@dk;Z’kkyk,a@lEesyu 
vk;ksftr djus ds fy,] p;fur vk/kkj ij vkaf’kd 
lgk;rk iznku djrh gSA

ih,lh ¼bZ,evkj½ vkSj ;qok oSKkfud Ldheksa ds varxZr 
vkj,aMMh izLrko Hkstus ds fy, vkWuykbu www.
serbonline.in iksVZy pyk;k x;k gSA vkbZVh,l Ldhe 
Hkh vc bYkSDVªkfud :i ls O;ofLFkr dh tk jgh gSA

o"kZ ds nkSjku] cksMZ us 651-81 djksM+ dk O;; fd;kA 
fofHkUu Ldheksa@dk;ZØeksa ij fd;k x;k dqy O;; fp= 
3 esa fn;k x;k gSA dqN mYys[kuh; izeq[k dk;ZØe] 
v/;srkof̀Ùk;ka vkSj vU; Ldhesa fp= 3 esa n’kkZbZ xbZ gSA

 Core Extra Mural Research (EMR) Grants - 34 %
 Start-up Grant for Young Scientists(YSS) - 36 %
 Awards & Fellowships - 9 %
Intensification of Research in High Priority Area 
(IRHPA)- 10 %
Empowerment and Equity Opportunities for 
Excellence in Science (EMEQ)-  4 %

 Seminar symposia - 1%
 International Travel Support (ITS)- 2 %
 International Collaborations -1 % 
 National Partnerships  - < 1% 
 Other Schemes - < 1% 
 Administrative and Establishment Expenses - 2 %
 Salaries  < 1% 

fofHkUu Ldheksa@dk;ZØeksa ij dqy O;; 3



ckº; vuqla/kku fu/kh;u
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ckº; vuqla/kku fu/kh;u ¼bZ,evkj½ Ldhe vfregRoiw.kZ vuqla/kku djus ds fy, oSKkfudksa dks O;fäxr 
ewy vuqla/kku vuqnku iznku djrk gSA ;g cksMZ dh vxz.kh Ldhe gS] cksMZ dk ,d frgkbZ fu/kh;u bl 
Ldhe ds fy, bLrseky gksrk gSA vuqeksnu dh vkSlr nj yxHkx 30 izfr'kr gSA

3.1 jlk;u foKku
3.1.1

o"kZ 2015&2016 esa] dqy 231 izLrko izkIRk gq,A 77 
vuqla/kku izLrkoksa dks fu/kh;u ds fy, laLrqr fd;k x;kA 
bu ifj;kstukvksa ls izkIr dqN izeq[k [kkstksa dk uhps 
fo'ks"k mYys[k fd;k x;k gS %&

vkWxZsukslYQj ?kVd izd`fr esa izpqj ek=k esa gS 
vkSj ;s thou iz.kkyh ds ldq'ky dk;Z djus esa 
egRoiw.kZ Hkwfedk fuHkkrs gSaA vr% izfrfØ;k djus okys 
u, ckaM dh [kkst vkSj fodkl dkckZfud jlk;uksa 
ds fy, izkFkfed egRo ds gksrs gSaA &MkbdhVksu dk 
lYQsukbys'ku pqukSrh Hkjk gS D;kasfd izfrfØ;k ek/;e esa 
lYQsukbys'ku ds Ik’pkr~ &MkbdhVksu dk {kj.k gksrk 
gSA Hkkjrh; foKku laLFkku] caxykSj ds vuqla/kkudrkZvksa 
us ØkWl fMgkbMªksftusfVo ;qXeu ¼lhMhlh½ j.kuhfr ds 
}kjk ifjos'k rki ij /kkrq ;qä voLFkkvksa ds varxZr 
fM,dkbys'ku ds fcuk &MkbdhVksu dk lYQsukbys'ku 
fd;k ¼fp= 4½ pwafd ,d vleferh; prqikZn dkcZu 
dsUnz dk lt̀u djus ds fy, izfrfd;k n'kkZbZ xbZ gS] 
izfrfcEc p;fur i)fr;k¡ fodflr djus dh xqatkb'k gSA 
ifj.kkeh mRiknksa dks voizfrLFkkfir &MkbdhVksu 
vkSj ikbjktksYl cukus ds fy, iz;ksx fd;k tk ldrk 
gSA

Hkkjrh; ,dhdr̀ fpfdRlk laLFkku ¼vkbZvkbZvkbZ,e½ tEew 
esa 'kykyk ,V ,y }kjk lhekar vYdkbUl ds izR;{k 
;qXeu }kjk] C-C MCky ckaM fuekZ.k dks 'kkfey djrs gq, 
2&fFk;ks&1]4&,fuMkb;ksUl dk LVhfj;ks fof'k"V la'ys"k.k 
ds fy, ,d n{k /kkfRod eqä Lor% oxhZdj.k VSaMe 
izksVksdksy fodflr fd;k x;k gSA ;g i)fr bFkkby 
XykbvkWDlhysV ds lkFk ØWkl ;qXeu izfrfØ;k }kjk 

-fFk;ks-y-dhVk vlarÌr bZLVlZ ds izFke la'ys"k.k 
rd Hkh c<+kbZ xbZ Fkh ¼fp= 5½A izfrfØ;k] Øe’k% E vFkok
Z vkblksej ds la’ys"k.k ds fy, p;u 'khyrk dks fLop 
djus ds fy, viuh fdLe ds izFke czkaLVsM vkSj Y;qbl 
vEy ds mi;ksx ij fuHkZj djrh gSA

1>6

vkbZvkbZ,lbZvkj] iq.ks esa] lkbDyks & vksfyxks & 
¼1>6½& &Mh&XyqdkslSekbu gkbMªksfQfyd dSfoVht 
lfgr gkbMªksQksfcd VsYl] ds lkFk fØ;kfUor gSa] dks 
lkbDyksMSDlfVªu ds ,d fodYi ds :Ik esa 'kq: fd, 
x,] tks gkbMªksQksfcd dSfoVht ds lkFk lqizkekWfydqyj 
iz.kkfy;k¡ gSaA eSØkslkbdYl dh vksfyxkseSfjflVh rFkk 
lac) VsYl dh yEckbZ vkSj la[;k dks cnydj bu 
XykbdksdatxsV~l dh ifjogu fØ;k dks ifjpkfyr fd;k 

C–H dk;Zdj.k j.kuhfr dk iz;ksx djrs gq, &MkbdhVksu dk lYQsukbys’ku
 vkWxZ- ySV- 2015] 17] 2044 & 2947

 4
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x;k FkkA rhu fofHkUu vkdkjksa dh gkbMªksQksfcd VsYl dk 
la'ys’k.k fd;k x;k vkSj izR;sd XywdkslSekbu LdkQksYM 
ds LkkFk ;qfXer fd;k x;k rkfd 18 O;qRifÙk;ka izkIr 
dh tk ldsaA vk;u&ifjogu fØ;k esa di&ls VSVªkeSfjd 
XyqdkslSekbu eSØkslkbdYl rd dh òf) gqbZ ijUrq bls 
ckn esa ?kVk;k x;k tc yphys iSUVkeSfjd XyqdkslSekbu 
“kq: fd, x, ¼fp= 6½A vk;u ifjogu fØ;k esa laca) 
fyadlZ dh c<+rh gqbZ yEckbZ ds lkFk òf) dh xbZA 
fyadlZ dh fuf'pr yEckbZ ds fy,] ifjogu fØ;k dks 
?kVk;k x;k tc ,slh VsYl dh la[;k dks de fd;k x;kA 
lHkh XykbdksdatqxsV~l ,d le:Ik vukbu&p;u’khyrk 
vuqØe%  dks iznf’kZr djrs gSaA lS)kafrd 
v/;;u ls] eSØkslkbdy cSdcksu vkSj ty ekWfyD;qYl 
}kjk lsrqcaf/kr vukbu ds chp gkbMªkstu ckafMax ns[kh xbZA

vkbZvkbZ,lbZvkj] iq.ks esa vuqla/kkudrkZvksa us y?kq 
gSDlkiSIVkbM ekWMy ¼,lihokbZthvkjlh½ ij vk/kkfjr 
iSIVhMksfefeDl ds ,d u, oxZ dk la'ys’k.k fd;k tks 
bZokbZthvkj VSVªkiSIVkbM ij Qsukby cksjksfud vEy ¼eSVk 
vFkok ikjk&vksfj,aVs'ku½ vof'k"Vksa dks “kkfey djrs gq, 
Xykbdksdks&tqxsV~l okys ckbaM lkbl dks lwfpr fd;k 
x;k gSA ekWfyD;qyj ekWMfyax v/;;uksa ls irk pyrk 

gS fd cksjksfud vEy vkSj ,xhZukbu lewg vkl&ikl 
gksrs gSaA ;s ifjdYiuk dh xbZ gS fd ,slh fudVrk ls 
lhek ds C8 vkSj C9 ij dhV Mkbvksy fØ;k ds lkFk 
fQukbycksjksfud vEy vkSj lhek ds ldkjkRed pktZ 
,xkZbukbu vkSj dkckZsDlkbfyd vEy vo'ks’kksa ds chp 
bySDVªks LFkSfrd fØ;kvksa dh p;fur ckbafMax vuqes; gksrh 
gSA blds vfrfjä] Vkbjkslkbu vehuks vEy vo'ks’kksa 
}kjk lhek ds ikbjkukslkbM fjax dks fLFkj djus ds fy, 
H&ckafMax vkSj CH&TT ijLij fØ;k iznku djus dh 
vk'kk FkhA fofHkUu eksukslSPpjkbM~l ds lkFk ckabfMax 
laca/k] ekbØks,sjs }kjk izkIr fd;k x;kA dSalj lSy ykbu 
& HeLa ¼lfoZDl½ vkSj MDA&MB&231 ¼LRku½ vkSj 
lkekU; lSy ykbu&,uvkbZ,p&3Vhch ¼QkbczksCykLV½ 
ls irk pyrk gS iSIVhMksfefeDl vkSj lSEcdl ckbafMax 
uhxzkySfDVu ¼,l,u,½] tks ,d okf.kfT;d lh;kfyd 
vEy ckabfMax ySfDVu gS dk irk pyrk gS ¼fp= 7½A

izksykbu esa Cis–trans levo;ohdj.k] ,d vR;ar 
egRoiw.kZ tSoHkkSfrd rF; le>k tkrk gS D;kasfd ;g 
izksVhu QksfYMax vkSj@vFkok fel QksfYMax ds fy, 
ftEesnkj gSA Cis–Trans levo;ohdj.k vkSj 
vkSj blds iSIVkbMksa esa dkcksZusV lqjf{kr :i dh le:id 

lkbDyks & vksfyxks & ¼1>6½ & & Mh & XyqdkslSekbu & vk/kkfjr d̀f=e vk;u&ifjogu iz.kkfy;ksa ij 
vk;u&ifjogu fØ;k dk f=ekWMy fu;a=.k

dSe-b;wj- J. 2015, 21, 17445–17452
 6

¼E½ vFkok ¼Z½ 2&feFkkbyfFk;ks&1] 4 ,fuMkbvksUl ds fLVfj;ks fof’k"V la’ys"k.k ds izfr lhekUr vYdkbUl dk   
dk;Zdj.k        dSe- dE;wu- 2015]51]5013
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fof'k"Vrk dks le>us ds fy,] vkbZ,lh,l] dksydkrk 
esa yhfu;j vkSj lkbfDyd iSIVkbMksa dh ,d Ja[̀kyk dk 
la’ys’k.k fd;k x;kA mä vUos’k.k ds midj.k ds :i esa 
dkbeksfVªIlhu ,sjs ¼Fisher }kjk fodflr ds lkFk ;qfXer 

1&Mh vkSj 2&Mh ,u,evkj dk mi;ksx fd;k x;k ¼fp= 
8½A ftlesa ,u,evkj LiSDVªe foKku }kjk 
yhuh;j vkSj pØh; iSIVkbM nksuksa “kkfey gSa] ds izR;sd 
ekeys esa &gkbMªkstu dh jlk;u f'k¶V oSY;w] fu/kkZfjr 
dh xbZA le:id fof'k"V izfrcaf/kr fMdSVksikbijktkbUl 
dh rqyuk ls bl rF; dk irk pyrk gS fd ,d 
viQhYM jlk;u f'k¶V oSY;w cis&le:id ds vuq:i 
gS vkSj MkmuQhYM oSY;w Vªkal le:id ds vuq:i gSA 

cis&le:id vkSj Vªkal &le:i.k rd 
n'kkZrk gSA tc bldk dks  ds lkFk lqjf{kr 
fd;k x;k gksA vf/kd yEc iSIVkbM] ftlesa lkbfDyd 
iSIVkbM “kkfey gSa] ds ekeys esa] foijhr ifj.kke izkIr gq, 
gSaA lkbfDyd iSIVkbM ds fØLVy lajpuk Hkh ifj.kke 
ds vuqlkj gksrs gSaA jkspd gS fd fo'ks"k :i ls bu lHkh 
iSIVkbMksa esa Cis vFkok trans dk ,d le:id fLFkjhd`r 
gSA ,sls trans vkblksesjkbts'ku] rkieku vkSj foyk;dksa 
nksuksa  ij Lora= gSa( 
dsoy ukbVªkstu laj{k.k lewg gh vkblksesjkbts'ku esa 
izeq[k Hkwfedk fuHkkrk gSA vius lajf{kr vFkok 
vulajf{kr :iksa esa ls ,d esa vuq:id fof'k"V gS] tks 
bl izksykbu dk fof'k"V y{k.k gSA vU; lgla;kstd 
:i ls :ikarfjr izfrLFkkfir izksykbu ds foijhr] bl 
,tkizksykbu dks vkblksesjkbts'ku ,d laj{k.k lewg 

}kjk vklkuh ls V~;wu fd;k tk ldrk gSA fMizksVsªD'ku 
vkSj fjizksVsD'ku ds nkSjku ds trans 

vkblksesjkbts'ku dh fØ;kfof/k] lS)kafrd lax.kukvksa 
}kjk lefFkZr gSA

3.1.2

vdkcZfud vkSj HkkSfrd jlk;u ds vxz.kh {ks=ksa esa dqy 
211 izLrkoksa ij fopkj fd;k x;k vkSj 138 izLrkoks a 
dks fu/kh;u ds fy, flQkfj'k dh xbZA bu fu/kh;r 
ifj;kstukvksa ds dqN egRoiw.kZ ifj.kke uhps fn, x, gSa %

vkxZsuksejD;qfj;Yl] ftlesa feFkkby edZjh “kkfey gS] 
loZO;kih i;kZof.kZd iznw'kd gksrs gSa vkSj ;s ekuo tkfr ds 
fy, vR;ar fo’kSys gksrs gSaA bl eqís ij fopkj djus ds fy,] 
f'ko ukn~j fo'ofo|ky; esa ,d vuqla/kku lewg us n'kkZ;k 
gS fd  izfrLFkkuh &feFkkbyhfeMktksy& 
vk/kkfjr FkkbvksUl@lSyksUl fofHkUu vkxZsuksejD;qfj;yksa 
dks fMVkWDlhQkbZ djus esa mYys[kuh; izHkko n'kkZ;k gS 
rkfd de fo’kSys HgE (E = S, Se) uSuksd.k iSnk fd, tk 
ldsaA izfrLFkkuh foghu la?kVd HgE uSuksd.k 
vkWxZsuksejD;qfj;Yl ds lkFk mipkj fd, tkus ij mRiUu 
djus esa vlQy jgsA lq>ko fn;k tkrk gS fd 
eksbVh] fMlY¶;qjkbts'ku vkSj fMLSfyukbts'ku izfØ;kvksa 
ds ljyhdj.k }kjk fMVkWDlhfQds'ku esa ,d Økafrd 
Hkwfedk fuHkkrk gSA ;gka] muds lewg is voxr djk;k gS 
fd feFkkbyhfeMktksy&vk/kkfjr fFk;ksu ¼1½ vkSj blds 
lsfyfu;e ,ukykWx ¼2½ 2&gkbMªksDlkbFkkby izfrLFkkuh] 
fofHkUu vkxsZuksejD;qfj;y tSls RHgOH (R = Me, Ar; Ar = 

vkSj RHgCl (R = Me, Et) dk 35°C ¼fp= 9½ 
ij vfUre mRikn ds :i esa v?kqyu'khy HgS vkSj HgSe

uSuksd.kksa dk mRiknu djds fMVkWDlhfQds'ku esa fof'k"V 
izHkko n'kkZrsa gSaA 3&8 la?kVd] tks foghu 
lewg gS] leku izfrfØ;k voLFkkvksa ds varxZr HgE 

dSalj tSofpUgdksa dk irk yxkus ds fy, 
dSaVhyhoj ,sjs laosndksa ij lkb,fyd vEy 
fof’k"V iSIVhMksfefeDl 

 dSe-dE;wu 2015, 51(38): 8112-5.
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leuq:i uSuksd.kksa dk mRiknu djus esa vlQy jgsA 
vkxsZuksejD;qfV;Yl ds fMVkWDLkhQkbZ djus dk ;g uwru 
rjhds ls feFkkby&edZjh ds fo’k ls ihfM+r jksfx;ksa dk 
mipkj djus ds fy, ,d u, foHko ekWfyD;qy dh [kkst 
dh tk ldsxhA

ikWQhZlhu vFkok blds vkblkselZ tks eSØkslkbfDyd ewy 
ds ,d rjQ nks lEidZ /kkfRod vk;uksa ds lkFk lfEeJ.k 
djrs gSa] ij f}/kkfRod ds egRo ds ckotwn] vHkh fopkj 
fd;k tkuk visf{kr gSA gSnjkckn fo'ofo|ky; esa 
vuqla/kku *lewg us MkbuS¶FkksikWQhZyhu ¼Mh,uih½ ds vHkwriwoZ 
cis&f}/kkfRod lfEeJ uker% [Pd

2
(

2
] dk 

fun'kZUk fd;k gS] tgk¡ nks pd vk;u eSØkslkbdy dh ,d 
vksj lefUor gSa vkSj nks fczftax ,flVsV yhxsaM }kjk 
Pd: 2.67 Å) etcwrh ls tqMs+ gq, gSa] tks egRoiw.kZ /kkfRod&
/kkfRod ckafMax laidZ ¼ckaM Øe 0-18½ dks n'kkZrs gSa ftldk 
ewY;kadu uspqjy ckaM vkchZVy ,ukfyfll }kjk fd;k 
x;kA jkspd ckr ;g gS fd ,flVsV dks ,flVkbysflVksusVks 
(acac) ls cnyus ls vlkekU; eksuks&ikykfM;e lfEeJ dks 
fLFkj dj ldrk gS] tgk¡ acac yhxsaM ds nks vkWDLkhtuksa 
ds lkFk lefUor djus ds vykok] eSØkslkbfDyd Iysu ls 
Åij nks fjax ukbVªkstuksa dks pd lefUor djrk gSA jkspd 
gS] nquZE;  dksj laof/kZr lfEeJ izsfjr ,sjksesfVflVh 
¼U;wfDy;l&Lora= jlk;u f'k¶V ¼,uvkbZlh,l½ ds 

vuqlkj rFkk ,sjsesfVflVh CHOMA fo'ys"k.k ds gkWjeksfud 
vkslhysVj ekWMy dks n'kkZrs gSa ckotwn blds /kkfRod 
vk;u ds lkFk lfEeJ.k ds nkSjku dBksj dksj fo:i.k 
fd;k tkrk gSS ¼fp= 10½A eSØkslkbfDyd fo:i.k vius 
?kVk, x,  ÅtkZ varjky esa Li’V :i 
ls ns[ks x, gSa vkSj blfy,] cMs+ yky&f'k¶V fd, x, 
lekos'ku gq,A tcfd ikWfQZlhu leUo; jlk;u vHkh 
rd dqN mnkgj.kksa rd lfefr jgk gS tks ikWfQZfjUl ds 
fy, ns[ks x, gS] ;s mnkgj.k ikWfQZfju jlk;u esa dksbZ 
iwokZsnkgj.k ds fcuk lfEeJ cukus ds fy, ikWfQZlhuksa ds 
foHko esa varZnf̀’V iznku djrs gSaA

vkbZ,lh,l] dksydkrk esa ,ehykW;M QkbfczYl dh [kkst 
vkSj vuqoh{k.k ds fy, ,d izfrnhfIr ÞfLop vkWuÞ [kkst 
dh xbZA bl [kkst esa ,ehykW;M volajpuk lfgr ckbafMax 
ds fy, iSIVkbM ?kVd vkSj ,d jatd ?kVd] lek;kstu 
lfgr izsfjr gfjr mRltZu y{k.k 'kkfey gSA izLrkfor 
ubZ [kkst] ,ehykW;M izksVhu@iSIVkbM dh O;kid fdLe 
}kjk mRikfnr ,ehykW;M QkbykW;M QkbfczYl dh 
[kkst@vuqoh{k.k ds fy, mi;ksx fd;k tk ldrk gS vkSj 
bu&foVªks uSnkfud vuqiz;ksxksa ds fy, Hkh bldk foLrkj 
fd;k tk ldrk gSA blds vfrfjä] mUgksus uSuksd.k 

¼d½ bfeMktksy vk/kkfjr fFk;ksUl vkSj lhyksUl dh jklk;fud lajpukA ¼[k vkSj x½ fofHkUu vkxZsuksejD;qfjvYl ftlesa 
35°C ij MeHgOH ds lkFk 1 vkSj 2] 'kkfey gSa dh izfrfØ;kvksa esa HgS vkSj HgSe uSuksd.k dk fuekZ.k

 ,aX;q-jlk-baV-,aM-bafXy'k- 2015]54]9323&9327 ¼fo'ks"k mfYyf[kr vkoj.k i`"B½
 9
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lrg ij fgLVhMkbu&vk/kkfjr ikWfy;j foysiu fodflr 
fd;k gSA ¼fp= 11½

uSuksd.k mi;qä lrg jlk;u lfgr] dk fodkl fd;k 
x;k rkfd fyfiM jk¶V&e/;LFkrk ,aMkslkbVksfll }kjk 
lSy esa izos’k dj ldsA ykblkstkse rd muds VªsfQfdax 
dks NksM+dj fof'k"V fyfiM jk¶V&e/;LFkrk dh izfof'V 
iSfjU;qfDy;j {ks= esa ogu djrs gSaA ;g lrg jlk;u fl)
kar lSy ds vanj iksfyXyqVkekbu lEeqPp; ds uSuksd.k vk/
kkfjr fu;a=.k ds fy, mi;ksx fd;k tkrk gS ¼fp= 12½

MkbuS¶FkksikWfQZflu ds eksuks vkSj f}/kkfRod ikykfM;e lfEeJksa dk ekWfyD;qyj volajpuk
 ,aX;q-dSe-( baV-,M-baXy-2015]54]14835]14839

 10

 ,ehykW;M Qkbczhys’ku dh [kkst ds fy, izfrnhfIr ÞfLop vkWuÞ [kkst dk dk;Zdkjh fl)kar  ,ehykW;M Qkb-
czhys’ku dk vojks/ku uSuksd.k fgLVhtkbu vk/kkfjr ikWfyej ls foysfir( 

ACS Appl. Mater. variZ"̀B 2015, 7 0
 11

amyloid  fibril no fibril formation
1 µm

a) b)

 lrg jlk;u ij vk/kkfjr uSuksd.k dh lSy mBku fØ;kfof/k ;g n’kkZrs gq, fd fV~oVjheksfud fyiksQkbfyd uSuksd.k 
fyfiM&jk¶V ,UMkslkbVksfll ds }kjk izos’k djrs gSaA  vfHkdfYir uSuksd.k ds ifj.kke tks HD150Q lSyksa esa GFP VSx 
ds E;qVsaV ikWfyXuqVkekbu ds vR;f/kd vfHkO;atuk dks jksdrs gSaA ¼yky rhj ds leku fn[kkbZ ns jgs gjs fcanq lEeqPp;hdr̀ 
iksfyXyqVkekbu gSa½ lanHkZ % J. Phys. Chem. Lett. 2015, 6

 12

20 µm 20 µm

control nanoparticle
a)

b)



25

3.2 iF̀oh vkSj ok;qe.Myh; foKku
3.2.1

bl mi&fo"k; ds varxZr ok;qe.yh; iznw"kd vkSj 
,vjkslksy vUos"k.k ds izeq[k {ks= FksA Qly vo'ks"kksa 
dks tykus ls fofHkUu fo"kSyh xSlksa xzhu gkml xSlkas 
dk mRltZu gksrk gS tks HkkSfrd rRoksa dks ok;qeaMy esa 
fofoä djrh gSA iatkc] gfj;k.kk vkSj mÙkj izns'k ds 
jkT;ksa esa [ksrksa esa tyk, x, Qly ds vo'ks"k vuqekur% 
52 ehVjh Vu izfr o"kZ FksA pkoy dh Hkwlh tykus ls 
,vjkslksy dk ;ksxnku vf/kdre gksrk gSA ¼51 izfr'kr½ 
vkSj mlds ckn xsagw dk ;ksxnku ¼30-4 izfr'kr½ rFkk 
xUuk dk ¼15-3 izfr'kr½ ;ksxnku gSA lHkh xSlh; iznw"kdksa 
ds (CO

2
, CH

4 2 3
, SO

2
vkSj TVOC) lkanz.k 

dk dkj.k pkoy vkSj xsagw ds vo'ks"kksa dks [ksrksa ij 
tyk;k tkuk gS ftlesa ifjos'kh lkanz.kksa dh rqyuk esa 
pj.k okj tykus ds nkSjku dbZ izdkj ls of̀) gqbZ gSA 
vkSlru 77-8 izfr’kr dkcZu CO

2 
ds 7-4 izfr'kr :i esa 

yqIr gks tkrk gS CO( ukbVªkstu dk 21 izfr’kr ds 
:i esa] S dk 17 izfr’kr] ds :i esa Qly ds vo’ks"k 
ds tykus ij gkfu gks tkrh gSA /kku 
dh rqjh dks tykus ls yxHkx 0-16 
ehVjh Vu ukbVªkstu dh gkfu gksrh 
gS] 0-006 ehVjh Vu iksVkf’k;e dh 
gkfu gksrh gS rFkk 0-13 ehVjh Vu 
QkWLQksjl dh {kfr gksrh gSA pkoy 
ds vo’ks"k dks tykus ds ctk; mlds 
oSdfYid iz;ksxksa ls lq>ko feyrk gS 
xsagw ds lkFk pkoy vo’ks"k dks 'kkfey 
djds 'kwU; tqrkbZ dh i)fr ls pkoy 
xsagw Qly iz.kkyh esa 11-8 izfr’kr 
}kjk xsagw dh e`nk dk Xykscy okfeZax 
de gks tkrk gSA

Lye {ks=ksa ds vkoklh; & ?kjksa esa] 
iafäc) ?kjksa vkSj Å¡ps&Å¡ps Hkouksa esa 
PM

2.5 
dh izkid ekWMfyax jk;iqj esa dh 

xbZ rkfd fofoä inkFkZ ¼ifVZdqysV 
eSVj½ ¼PM½ Hkkj vkSj lacaf/kr iztkfr;ksa 
ds lzksr dh fu;qfä dks de fd;k tk 
ldsA ifj.kke n’kkZrs gSa fd LFkkuh; lzksr eq[;r% Hkwry dks 
izHkkfor djrs gSa] tcfd vkS|ksfxd mRltZu 8osa ry ds 
vanj vf/kd xgjkbZ ls ?kqlrk gSA jklk;fud Hkkj larqyu 
izkid ekWMy n’kkZrk (PMF5.0) gS fd thok’e bZa/ku ngu 
fØ;kvksa dk vkoklh; ?kjksa ds vanj 53 ls 79 izfr’kr 
;ksxnku n’kkZ;k x;k gS] tcfd LFkkuh; tSoHkkj ngu dk 

;ksxnku 20 ls 37 izfr’kr rd gksrk gS] blds vfrfjä] 
vU; izeq[k lzksr dh Jsf.k;ksa ds ;ksxnku esa fofuekZ.k 
laxr /kwy ds dkj.k gksrh gSA ¼9 ls 23 izfr’kr rd½A bl 
v/;;u dh [kkstkssa ls ,vjkslksy ds foLr`r lw{eHkkSfrd 
y{k.ko.kZu vkSj rnqijkar fofdj.k varj.k ekWMyksa esa 
'kkfey djus dh vko’;drk ij cy fn;k x;k gSA

3.2.2

CAMECA SX Qkbo ¼Ýkal½ bl esxk izkstsDV ds ,d 
Hkkx ds :i esa bYkSDVªkWu [kkst ekbØks fo’ys"kd (EPMA) 
izkIr fd;k x;k gS vkSj bldh LFkkiuk] O;kl ekiu vkSj 
ijh{k.k dk dk;Z izxfr ij gSA ;g ,d jk"Vªh; lqfo/kk 
ds :i esa dk;Z djsxk vkSj ns’k esa izkoj.k&’kSy tSfodh ls 
lacaf/kr egRoiw.kZ vuqla/kku dh fn’kk esa ;ksxnku nsxkA 
,d midj.k ds :i esa Dyhu ySc dh LFkkiuk dh xbZ 
gS vkSj lgk;d midj.k TkSls ekbØksLdksi] dkcZu dksVj 

vkfn Hkh [kjhn fy, x, gS ¼fp= 13½A

vk/kqfud ouLifr vkSj QkbVksfyFk esa vo:) dkcZu ds 
igyh ckj dkcZu vkblksVksi la?kVu 13C) e/; 
80.3°E) vkSj fuEu rFkk
xaxk ds eSnkuksa esa Hkkjr dk vfHky{k.k fd;k x;kA fo’o 

xaxk?kkVh esa iqjk tyok;q laca/kh [kkst 13
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ds mPp vkSj e/; va{kk’k ds {ks=ksa dh rqyuk esa C3 ikni 
 ds vkSlr dk 13C) ewY; de gS] 

tcfd C4 ikni  dk 13C ewY; 
izdkf'kr fjdkMZ ds vuqlkj gSA C3 ikni dk 13C ewY; esa 
,d o"kkZ dh ek=k esa òf) ds lkFk gzkl dh izòfr n'kkZbZ 
xbZ gS] tcfd C4 ikniksa dh foijhr rjhds ls izfrfØ;k 
n'kkZnZ xbZ gSA C3 ikniksa esa 13C ewY; ja/kzh pkydRo 
}kjk fu;af=r gksrs gSa vkSj C4 ikniksa ds fy, caMy 'khFk 
lSy ls dkCkZu dh yhdsusl egRoiw.kZ fuHkkrs gSaA vk/kqfud 
MsVklSV ds lkFk Hkkjrh; f'kkokfyd esa xr ouLifr ds 
iqu% x.kuk esa 11 Ma ij C4 ikniksa dh 'kh?kz mifLFkfr 
n'kkZbZ xbZ gSA

vksfM’kk vkSj if’pe caxky ds 153 fHkUu&fHkUu LFkkuksa ls 
,df=r fd, x, fHkUu fHkUu e`nk uewuksa ds fy, fodflr 
LiSDVªy ,YxksfjFke dh ;Fkk rF; oS/krk ls lq>ko feyrk 
gS fd e`nk ds rarqtud la?kVd tSls jsr] xkkn vkSj feV~Vh 
ds d.kksa vkSj SOC dh ek=k dk] MIR izfrfcEc vkadM+k 
dk iz;ksx Js"Br% vuqeku yxk;k tk ldrk gS tcfd 

 vkadM+k] ekbØks U;wfVª,aV~l ds fy, loZJs"B vuqdwy 
gSA bl v/;;u dk ,d jkspd ifj.kke ;g gS fd e`nk 
ds ewyHkwr la?kVu dks]  vkSj MIR izfrfcac vkadM+k 
ds la;kstu dk bLrseky djds Js"Bre vuqeku yxk;k 
tk ldrk gSA vuqekfur ewyHkwr ?kVdksa dh lQyrk ls 
e`nk fo’ys"k.k ds ,d Rofjr vkSj xSj&vkØked i)fr ds 
:i esa eagxh ,Dl&js izfrnhfIRk izkS|ksfxdh] gkbijLiSVªy 
igq¡p lfgr] dks cnyus ds volj [kqysaxsA

izfØ;k vk/kkfjr LysVh iRFkj ;wfuVksa ds iqjk&
i;kZof.kZd fo’ys"k.k ls irk pyrk gS fd leqnzh 'kSYQ esa 
budk teko] ftuesa vUn:Ukh 'kSYQ vkSj fMLVy 'kSYQ 
xgjkbZ ekiu ds chp varj gS] tks vDlj rwQkuh ygjksa ds 
vk/kkj ls ckgj gksrk gSA foa/;ku 'kSYQ] le; fujis{k 
rwQku ls ihfM+r Fkk vkSj rwQku ls mRiUu okilh izokg 
vkSj Hkw&Nanksc) djaV funsZf’kr dksjksfyl cy funsZf’kr 
nksuksa ds izpkyu dk foa/;ku 'kSYQ teko ls izys[ku fd;k 
x;k gSA 'ksy ;wfuVksa ds mn~xe ¼CIA ewY;½] gkbMªksykWftdy 
lkWfVZax vkSj [kfuth; la?kVu esa ekSle dh Hkwfedk dks 
ekU;rk nsrs gq, foa/;ku ryNVksa ds fy, ,d fof’k"V 
QSfYld lzksr dk v/;;u fd;k x;k gS tks ekSle ds 
bfrgkl ds fy, ¼CIA ewY; ~80½ ls xgu ¼CIA ewY; 

½ Js"B gSA dsoy vij foa/;ku ds fljcw le; esa] 
izeq[k] Vsªl vkSj REE Hkw&jlk;u ls fof/kd lzksr ls vkiwfrZ 
ds feJ.k dk iwokZuqeku yxk;k tk ldrk gSA bl larqf"V 

ds fy, iqf"Vdj.k rF; fo’ys"k.k ¼izeq[k rRo vkadM+ksa dk½ 
rFkk 'kSy uewuksa ds fo'ys"k.kksa ls fy;k x;k gSA foa/;ku 
vuqØe.k esa tksjnkj mÙkj&if'peh iSfy;ks djaV dks /;ku 
esa j[krs gq,] fdlh Hkh j.kuhfrxzkfQd Lrj ls fujis{k] ;g 
iwokZuqeku yxk;k x;k fd ?kkVh dk mn~xe nf{k.k&nf{k.k 
iwoZ esa Fkk] tcfd NksVk ukxiqj thfufld dkEIySDl 
(CGC) vkSj egkdkS'ky lEHkkfor lzksr eSnku gSaA 

(CGC)

;w ,l HkkSxksfyd loZs{k.k ls ladfyr Hkwdai ds vkadM+ksa dks 
nks Hkkxksa esa Js.khc) fd;k x;k] 26 fnlEcj 2004] Mw 

vkWQ lqek=k esxk&bZosaV ls igys ds vkSj bl ?kVuk ds 
ckn ds rFkk LFkyeaMy ds HkwdEi iwoZ vkSj HkwdEi&i'p 
fo:i.k ds varxZr vkrs gSaA HkwdEi ls igys ds {ks= esa 
n'kkZ;k x;k gS fd lqek=k ds fudVorhZ {ks= esa vf/kdre 
HkwdEiuh;rk ntZ dh tkrh gS] tks vf/kdka'kr% mÙkjh 
vaMeku ds {ks= esa iM+rk gS vkSj mÙkj dh fn'kk esa ;g 
c<+ tkrk gSA e/; {ks= esa vf/kdre mFkyk] xgjkbZ vkSj 
lc&MfDVax LFkyeaMy dh U;wure <ky fjdkMZ dh xbZ 
gSA tgka òrka'k dk vory vkdkj esa :ikarj.k gks x;k 
gSA HkwdEi ds nkSjku] fueqZä okf"kZd ?kw.kZu ÅtkZ mÙkjh 
vaMeku ls nks ls vf/kd ek=k ds gSaA HkwdEi&i'p fo:i.k 
pj.k ds varxZr ?kVukvksa dh yxkrkj vf/kdrj xgjkbZ 
iw.kZ vuqekfur gksrh gS tks] baMks&E;kaekj vkSj vaMeku 
fudksckj vf/kry òrka'k nksuks aes vf/kd <kyw cSfuvkWQ 
tksuksa ls laca/k gSaA ;s vo{ksi.k Li"Vr;k e/; Hkkx ds 
vklikl vory vkdkj ds òÙkka'k ds fudV lhekar ds 
foorZuh; mieaMy ds fy, gSaA Tokykeq[kh foKku ds u 
gksus ij] fiNys òrka'k esa frjNh Hkaz'kksa ds gksus ij e/; 
Hkkx ds fudV Hkwdaiuh;rk esa rsth ls deh dh O;k[;k dh 
xbZ gS tks ,f'k;kbZ IysV ds izfr ck;saV uCcs&iwohZfjt+ dks 
:ikarfjr djrs gq, &okMZ ds izeq[k foorZfud izHkko 
ds dkj.k gksrk gSA lokZf/kd xgjh <ky] y?kq yphyh 
eksVkbZ] detksj :ikarj.k Hkkjrh; LFkyeaMy vkSj [kafMr 
mÙkjh uCcs&iwoZ fjt+ ds iwohZ lkbM ds ijs ,u&,fFkyksu 
dh Ja[kykvksa ds lk{; ls bl {ks= esa Hkkjh Hkwdai iSnk 
djus esa v{ke gks ldrs gaSA

fo'o ds vf/kdka'k m".kdfVca/kh; rVca/kksa ds lkFk dPN 
ouLifr {ks= ,d izeq[k vkSj mRiknudkjh bdksflLVe gSA 
bl pyk, tk jgs dk;Z ds ,d Hkkx ds :i esa lao/kZuh; 
vkSj xSj&lao/kZuh; eSFkkuksVªkW¶l ds 
dPN ouLifr Hkw Hkkxksa esa xgjkbZ okj ekSleh izHkko bl Øe 
esa ik;k x;k % ekWulwu > ekWulwu&i'p > ekWulwu & iwoZA 
xSj&lao/kZuh; eSFkkuksVªkW¶l ekWulwu&i'p ds nkSjku mPpre 
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gS vkSj ekWulwu&iwoZ ds nkSjku U;wure gSA xgjkbZ ds lkFk] 
eSFkkuksVªkWfid vkcknh vkSj bldh fØ;k mi&lrg ryNVksa 
esa vf/kdre FkhA i;kZof.kZd ekunaMksa] tks bl v/;;u {ks= 
esa fuoy feFksu mRiknu vkSj feFksu vkWDlhMs'ku njksa dks 
'kkflr djrs gSa] ij izHkko IkM+k ¼fp= 14½

3.2.2.1.

1400m ds bySDVªkWM Lisflax ds lkFk 26 Å/okZdkj 
bySDVªhdy /ofu;ksa (VES) us Åijh eǹkvksa okys pkj ls 
Ng ijrksa] dkyk&ty tksu] feV~Vh dh ijr] igyk LoPN 
ty tksu] ,d vU; feV~Vh dh ijr vkSj lcls uhps ¼Ng 
ijr½ ds nwljk LoPN ty dks js[kkafdr fd;k gS tks bu 
vf/kdka'k {ks=ksa ds vk'kktud tksu gSaA ljdus&njdus 
dh fLFkfr eas] 43m dh eksVkbZ ds lkFk 128m dh xgjkbZ 
ij igyk LoPN ty tksu fLFkr gS ftlesa dqN VES
LFkyksa ds fy, 32ohm.m ls 37ohm.m dh izfrjks/kkRed jsat 

gSA vf/kd xgjs f}rh; vk'kktud 
LoPN ty dh izfrjks/kkRedrk okys 
tksu esa 47ohm.m ls 51ohm.m rd 
dh fofo/krk gSA ljdus&njdus 
okys {ks= cksjgksy fyFkksykWx ds 
lkFk lqLi"V ifj.kke egRoiw.kZ :i 
ls leuq:ih gSA blh izdkj ds 
VES ifj.kke ne&ne {ks= ls Hkh 
izkIRk gq, gS( tks vk'kktud foHko 
tyh; tksu n'kkZrs gSa ¼fp= 15½A 
,d fyFkks izfrjks/kkRedrk laca/k Hkh 
vUos"k.k ds {ks= ds fy, fu/kkZfjr 
fd, x, gSA

3.2.3

fgeun foKkuh izfØ;kvksa ds 
fofHkUu igyqvksa dh ekWuhVfjax] 
cSapekdZ fgeunksa] uker% NksVk 
'khxjh] Qqds] gkerk] ukjkMq 
Mksdfj;kuh] pkSjkckjh] iSVfl;ks] 
lrksiaFk] HkkxhjFk rFkk iwohZ 
jkFkksax] ij dh tkrh jgh ftlesa 

ljduk&njduk ds cksj gksy fyFkksykWx rFkk ne&ne {ks=kas ds ljduk&n-
jduk rFkk lqLi”V VES ifj.kke 15
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3.45 (2.2 to 4.6)

25.28 (13.3 to 41.3)

117.75 (112.6 to 124.9)

30.10 (30.0 to 30.2)

31.50 (31.4 to 31.6)

.................................

008.96 (2.6 to 18.8)

005.53 (3.0 to 8.3)

029.45 (16.6 to 43.3)

018.10 (17.7 to 18.5)

007.15 (6.9 to 7.4)

354.20 (337.8 to 370.6)

034.30 (19.8 to 48.8)

26.45 (21.4 to 31.0)

07.88 (5.5 to 13.2)

03.15 (2.8 to 3.8)

35.08 (31.9 to 37.0)

03.30 (3.3 to 3.3

48.95 (45.0 to 50.9)

011.14 (1.0 to 44.2)

013.50 (12.6 to 14.5)

002.8 (1.9 to 3.5)

001.3 (0.9 to 1.7)

014.35 (40.8 to 41.9)

076.98 (69.5 to 88.9)

437.0 (288.5 to 585.5)

dPN ouLifr ryNVksa esa lao/kZuh; rFkk xSj&lao/kZuh; feFkkuksVªkQ dk xgjkbZ&okj forj.k (MOB) 14

ANME-2ANME-1MOB
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fgeky;h fgeunksa ds fofHkUu igyq 'kkfey gSaA bu ubZ 
ifj;kstukvksa ds varxZr 'kkfey ize[k oSKkfud igyq 
gSa % riksou larksiar rky vkSj Fkaxq ?kkVh dh iqjk&tyok;q 
vkSj Xysf'k;kbZ vuqØe( Xysf'k;j xfrdh dk v/;;u 
djus ds fy, mUur fjeksV lasflax izkS|ksfxfd;ka( fgety 
dk lerqY; vilj.k] dkjkdksje vkSj iwohZ fgeky; esa 
Xysf'k;j HkaMkfjr ty( ukjkMq Xysf'k;j dk Hkkj larqyu] 
xaxks=h Xysf'k;j ds lay{k.kh ekufp=.k] lrksiar Xysf'k;j 
esa cQZ dks eksVkbZ vkSj lrgh osx dk vuqekuu vkSj 
fgeky; esa NksVk f'kxjh Xysf'k;j ds Hkkj larqyu vkSj 
xfrdh dk vuqekuuA pykbZ tk jgh ifj;kstukvksa ds 
dqN jkspd ifj.kke uhps fn, x, gSa %&

iSfLV;kas Xysf'k;j ij foxr 40 o"kZ dh vof/k esa fjeksV 
lasflax i;Zos{k.kksa ds fo'ys"k.k }kjk Xysf'k;kdr̀ {ks= 
esa gzkl dh izòfÙk vkSj lkE; js[kk raqxrk esa Å/oZdkjh 
ifjorZu dh lwpuk izkIRk gksrh gSA tc ckjykpkyk vkSj 
iaNh&ukyk Xysf'k;jksa ds vklikl ls rqyuk dh tkrh gS 
ikfLV;ks Xysf'k;j 22.5 ma dh nj ls rhozrj vilj.kh 
Xysf'k;j ik, x, tcfd vU; us /kheh xfr n'kkZbZ 
ls 10.0 ma dh nj)A ikfLV;ks Xysf'k;j ds vilj.k dh 
mPp nj dk Js; cM+h <yku dh fHkUurkvksa dks tkrk gS 
ftlesa de eyck 'kkfey gSA xSj&tyok;q dkjd tSls 
Xysf'k;j dk vkdkj] <yku vkSj 'kkfey eyck esa fHkUurk 
lEHko pkyd gks ldrs gSaA

o"kZ 2010 ls] flfDde {ks= Xysf'k;jksa dks le>us ds fy, 
fofHkUu xfrfof/k;ka dh xbZ( tSls fge vkoj.k] fjeksV 
lasflax dk iz;ksx dk iz;ksx djds Xysf'k;j lEifr lwph 
rFkk izksFk dk {ks= vuqoh{k.k] Xysf'k;j lapyu] jkFkkasx pw 
¼unh½ ij ekiu djuk vkfn dk;Z fd, x,A iwohZ jkFkkasx 
Xysf'k;j ds fy,] foLr`r {ks=h; loZs{k.k ij vk/kkfjr] 1 
ehVj ds ifjjs[kk varjky ij Hkw&vkd̀fr foKku ekufp= 
rS;kj fd;kA ifj.kke crkrs gSa fd flrEcj 2013 vkSj 
flrEcj 2014 ds chp 4-85 ehVj ij izksFk dk vilj.k 
gqvkA vkSlru] yxHkx 1-97 ehVj dk lrgh fojyu ns[kk 
x;kA o"kZ 2013 ds vilj.k ekSle esa] vf/kdre lrg 
xfr 8.57 my Fkh vkSj o"kZ 2014 ds ekSle ds nkSjku ;g 
5.82 my FkhA bl Xysf'k;j fuLlzko dk vkSlr ekfld 
va'knku twu ls flrEcj] 2013 vkSj 2014 rd ds nkSjku 
Øe'k% /kkjk izokg FkkA rFkkfi] vR;ar fueTtu lap; tksu 
vkSj mPp fge njkj ?kkVh Hkkj larqyu dh izR;{k Xysf'k;j 
foKkuh i)fr iwohZ jkFkkasx Xysf'k;j esa vlEHko ikbZ xbZA

ifj.kke n'kkZrs gSa fd {ks= esa gksus okyh vuqoZjrk ds dkj.k 

'khrdky esa vR;f/kd o"kkZ vuqikr vkSj xzh"edky esa 
vR;f/kd rkieku vuqikr] ftlls fjt esa 'khry i;kZoj.k 
gks tkrk gS] ftlls ;s Xysf'k;j cus jgrs gSa] Xysf'k;kbZ 
Hkkj larqyu esa egRoiw.kZ ;ksxnku nsrs gSaA o"kkZsa rd twu 
ekg rd cQZ dk fxjuk vuqHko fd;k x;k ftlls de 
Xysf'k;j fi?kys vkSj ftlls vf/kd ldkjkRed Hkkj 
larqyu gqvkA blds lkFk lkFk] Xysf'k;j Hkkj larqyu esa 
fofo/krk] ebZ vkSj twu dh vof/k ds nkSjku de rkieku 
vkSj o"kkZ }kjk vfuok;Zr% izsfjr ik;k x;k gSA udkjkRed 
Hkkj larqyu o"kZ] ldkjkRed Hkkj larqyu ds o"kkZsa dh 
la[;k dks de djus esa l{ke gSA lkFk gh] [kkjMax 
Xysf'k;j esa Qqds Xysf'k;j dh rqyuk esa rhu xquk vf/
kd Hkkj vif’k"V gksrk gSA bl izdkj] bu nksuksa Xysf'k;jkas 
dh Hkkj larqyu izfrfØ;k Li"V :i ls n’kkZrh gS fd 
yn~nk[k ioZr Ja[̀kyk ds Xysf'k;j Hkkj gkfu O;oLFkk ds 
varxZr gSa vkSj dkjkdksje Xysf'k;jkas dk Hkkj ykHk izof̀Ùk 
yn~nk[k jsat rd ugha gksrhA v/;;u dh vof/k ds nkSjku 
xkWt ekiu vk/kkj ij ;g vuqeku gS fd ty xzg.k {ks= 
dk viokg 4-2 ls 7-3 izfr’kr rd de gSA leLFkkfud 
v/;;u n’kkZrs gSa fd 2010 ds nkSjku vf/kdre o"kkZ dk 
;ksxnku vuqHko fd;k x;k vkSj 'ks"k 71 izfr’kr 
vfuok;Zr% cQZ fi?kyus ls gksrk gSA rnqijkar i;Zos{k.kksa esa 
lq>ko fn;k x;k gS fd ty xzg.k {ks= ds okf"kZd viokg 
dk dsoy 7&9 izfr’kr gh o"kkZ ty dk ;ksxnku gksrk gSA

NksVk f’kxjh Xysf'k;j eas nh?kZdkfyd okf"kZd Hkkj larqyu 
ls varj & okf"kZd fofo/krkvksa dk] u fd laof/kZr ls irk 
pyk gS Xykscy ldqZys’ku ekWMyksa }kjk n’kkZ, x, vuqlkj 
¼fp= 19½A ;s v/;;u 'khrdkyhu Hkkj larqyu rd c<+k 
fn, x, gSaA bl Xysf'k;j ds fiBys gq, ty es ryNV 
lkanz.k gksus dh vk’kadk gSA bl v/;;u ls irk pyrk 
gS fd ;g lkanz.k tqykbZ esa vf/kdre gksrk gS vkSj ok;q 
rkieku Xysf'k;j ds foltZu ds ifj.kke dks fofu;fer 
djrk gS ¼fp= 16½A

o"kZ 1991 ls 2011 rd ds nkSjku 5 mixzgksa ls la'ysf"kr 
ja?kz jkMkj ds izfrfcEcksa dk bLrseky xaxks=h Xysf'k;j ds 
osx esa vLFkkbZ vkSj vkdk'kh; ifjorZuksa dh [kkst djus 
ds fy, fd;k x;kA ifj.kkeksa ls irk pyrk gS fd lrgh 
osx esa varjk vkSj varj & okf"kZd mrkj&p<+ko n'kkZrs 
gSa % 'khrdky dh rqyuk esa xzh"edky esa Hkkjh of̀) gqbZA 
bl Xysf'k;j dk xzh"edkyhu eghuksa esa lapyu izeq[kr;k 
vk/kkj ljdus ls gksrk gS vkSj xaxks=h Xysf'k;j ds vanj 
dk;Z ij xfrdh; izfØ;kvksa ij varnZ̀f"V iznku djrk gSA
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3.3 bathfu;jh foKku
3.3.1

pykbZ tk jgh ifj;kstukvksa ls fudys fu"d"kkZsa dh dqN 
fo’ks"krk,a uhps izLrqr dh xbZ gSa %

iz;ksxksa vkSj Mh,QVh vodyuksa dk iz;ksx djrs gq, rhoz 
lg&ikbjksykbfll ds nkSjku tSo Hkkj vkSj ikWfyejksa ds 
chp var% fØ;kvksa }kjk nksgjss vk;keh GC/MS vkSj FT/

ds ek/;e ls ikbjksyh LVsV la?kVu vkSj dk;Z lewgksa 
dk y{k.k o.kZu djus dh ,d fo'kq) i)fr dk fodkl 
fd;k ¼fp= 17½ 

ikWfyej ds lkFk tSoHkkj dk rhoz dks ikbjksfy-
fll esa le; fodkl v/;;u

 17

Agilent Cary 660 FT-IR
MCT detector
10 spectra/s @ 2 cm-1

Pyroprobe

Agilent Cary 660 FT-IR
with MCT detector
10 spectra/s @ 2 cm-1

Pyroprobe

Brill cell

N2 inlet

Gases 
outlet

Ag
rhu fHkUu fHkUu i)fr;ksa uker%  gzkl] veksfu;k dh 
ekStwnxh esa  gzkl vkSj rkih; gzkl dk iz;ksx djrs 
gq, Ag&uSuksd.kksa dk la’ys"k.k fd;k x;k rkfd loZJs"B 
rjhds ds :i esa izFke :V dh d.k ds vkdkj dk forj.k 

ds :i esa] ty esa E. coli ds lkFk csgrj laidZ ds fy, 
AC nkuksa dh mUur vknzZrk ds lkFk] 'kq) vkWDlhtu 
okrkoj.k ds rgr IykTek mipkj djus ds fy, igpku 
dh tk ldsA 'kq) vkWDLkhtu okrkoj.k ds varxZRk] AC
nkuksa ds IykTek mipkj ds dkj.k] /kzqoh; dk;Zdkjh lewg 
tSls dkjckWDlhy] dhVksu AC dh ckgjh lrg ij dhVksu 
dk c<+uk] ftlls ckgjh lrg ij AC ifjiw.kZ gq,] ctk; 
AC ds vkarfjd dsA

vknzZrk ls ifjiw.kZrk ds nkSjku pj.k fp= 18 vkSj 19

o"kZ 2002&2014 ds nkSjku BksVk f’kxjh Xyf’k;j] fgekpy izns’k esa okf"kZd Hkkj larqyu ¼gkfu¼yky½ vkSj ykHk 
¼gjk½½ vkSj lap;h Hkkj larqyu ¼uhyk½ ij v/;;uA 16
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 18

 dh of̀) dh :ijs[kk 
n’kkZrs gq, vkS"k/k ¼ukWjQykWDlkflu½ foysfir 
vk;ju vkWDlkbM uSuksd.kksa dh mifLFkfr esa 
cSDVhfj;k dk iw.kZ ÝkWFk fu"ks/k ukj¶ykWDlkflu 
jfgr vFkok vkS"k.k jfgr ¼fu;a=.k½
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vkS"k/k dk laof/kZr varokZg vkSj gzkflr cfgokZg 
ds dkj.k cSDVhfj;k lSy of̀) ds iw.kZ fu"ks/k esa 
vkS"k/k ukj¶yksDlkflu½ foysfir ykSg vkDlkbM 
uSuksd.kkas dh ;kaf=d fØ;kA

19

ty 'kks/ku ds fy, izfrthok.kq f>fYy;k¡ rS;kj djus ds 
fy, rkih; izsfjr pj.k foyxu vkSj bySDVªks fLifuax 
rduhd dk iz;ksx djds ,d fof’k"V i)fr dk 
fodkl fd;k x;kA ifj.kke lwfpr djrs gSa fd jtr 
uSuksd.kksa lfgr ekbØksxzwOM PS rarqvksa ds lkFk fNfnzy 
f>fYy jtr d.kksa ds lkFk rarqvksa 
¼vUrfuZfgr izfrthok.kq lfgr½ dh rqyuk esa csgrj 
izfrthok.kq fo’ks"krk,a n’kkZrs gSa] ftlls rarq rS;kj djus 
ds fy, iz;qä iksfyej vkSj uSuksd.k eas varj djrs gq, 
fMtkbu esa yphysiu ds dkj.k vo:) jks/kh jhfr nsus ij 
lrgh y{k.kksa dks izHkkfor fd;k gS ¼fp= 20½A

TEM izfrfcac] 313 K ij 0.02 gm/mL ds 
ikWfy,ØkykW;y gkbMªktkbM (PAH) vkSj 

3  ds 0.5 mmol/Lof dk iz;ksx djrs gq, 
uSuksd.kksa dk la’ys"k.k n’kkZrs gq,A

 20

C. 
C.

vuqizLFk vkSj vuqyEc] tks nksuksa] jlk;u vuqpyu dh 
uhfr ds :i esa jaSMe vfHkur okWd dks yxkus ds fy, 
usekVksM ds vklikl jlk;u vkd"kZd vuqikr ds ckjs esa 
iw.kZizfØ;r lwpuk n’kkZrs gSaA ;g jlk;u vuqpyuh ij 
vk/kkfjr rhoz jasMe funZs’kkRed ifjorZuksa ds ckj&ckj gksus 
okyk la’kks/ku gS ftlesa C.,fyxsUl] vksesxk vkdkjksa vkSj 
fo"k; izfr:iksa dk iz;ksx djrs gq, vkSj mlds ckn u, 
funZs’kkRed iwokZfHkeq[khdj.k dk iz;ksx djrs gq, f?kjuh] 
dSaph eksM n’kkZrk gS] rkfd cM+s funsZ’kkRed vfHkeq[khdj.k 
fd, tk ldsa ¼fp= 21½A

C.,fyxsUl dh xfr dk jlk;u lapyu 21

uSuksdj.k folj.k fØ;kfof/k dk iz;ksx djrs gq, lqij 
gkbMªksfid dh fLFkjrk ds lao/kZu vkSj uwru lkexzh dk 
fodkl fd;k x;k ftlls iz.kkfy;ksa esa fo|eku ljQSDVsaV 
ds Lo:i ij vk/kkfjr rsy&ty iz.kkfy;ksa dk varjì"Bh; 
ruko izHkkfor gksrk gS] ftlesa ,fu;ksfud vkSj dSf’k;ksfud 
lQZsDVsaV ds rsy&ty iz.kkyh ds vUrjì"Bh; ruko ij 
foijhr izHkko iM+rk gSA

3.3.2

dqy feykdj 170 u, vuqla/kku izLrkoksa ij fopkj fd;k 
x;k] ftlesa ls 18 izLrkoksa dk lgk;rk ds fy, vuqeksnu 
fd;k x;kA Þlej Ldwy vkWu fVªcksykWthÞ Hkh vk;ksftr 
fd;k x;kA

fiNys o"kkZsa ds nkSjku fd, x, vuqla/kku iz;klksa ls fudys 
ifj.kkeksa dh dqN fo’ks"krk,a uhps izLrqr dh xbZ gSa %&

EDM
ekbØks fuLlkj.k y{k.kksa] eYVh Ldsy EDM e’khfuax esa 
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Ldsfyax izHkko ¼T;kfefr vkSj vkdkj½] bySDVªksM fo;j] 
vk;keh fo’kq)rk] [kaMu :i.k vkSj lg~ ekWMfyax esa 
T;kfefr vkSj vkdkj izHkkoksa dks izHkkfor djus dks le>us 
ds fy, vuqla/kku dk;Z fd;k x;k rkfd mRiknu vfHkeq[kh 
vkSj miHkksäk vuqdwy izkS|ksfxdh ds :Ik esa ekbdks EDM
dk mi;ksx fd;k tk ldsA

rkih; ;qfXer rhu pj.k iYl V~;wc Øk;ksdwyj dk fodkl 
fd;k x;k tks  ds Hkkj jfgr rkieku ij igq¡prk 
gSA vkblksFkeZy ekWMy vkSj SAGE ekWMyksa dk fofHkUu 
la:i.kksa vkSj iYl V~;wc Øk;ksdwyj ds cgq&pj.k ds fy, 
Hkh fodkl fd;k x;k FkkA blls fdlh Øk;ksdwyj ds 
okLro esa fuekZ.k ls iwoZ fMTkkbu vkSj izpkyu iSjkehVjksa 
ds b"Vrehdj.k esa lgk;rk feyhA

gkWV ,aM ,Dlpsatj ds fy, ,d ,dhdr̀ dwfyax O;oLFkk 
rFkk rhu pj.kksa ds vk¶Vj dwyj dk fodkl fd;k x;k 
Fkk tks n{k dwfyax vkSj iYl Vw;wc Øk;ksdwyj ds csgrj 
fu"iknu ds fy, gSA

ck/kk lfgr vkSj ck/kk jfgr vkaf’kd :i ls Hkjs gq, VaSd 
esa rjy dhPkM+ ds O;ogkj dk v/;;u djus ds fy, 'ksd 
Vscy ij iz;ksxksa dh Jà[kyk vk;ksftr dh xbZA izk;ksfxd 
v/;;uksa ls] lrgh Hksnu ck/kk dks vU; la:i.kksa ls 
vf/kd vknzZrk eqgS;k djus esa vf/kd n{k ik;k x;k gSA 
vr% ,slh fLFkfr esa] tgka dhpM+] vusd bathfu;jh fo"k;ksa 
ij fd, x, dk;Z ds vuqlkj cM+h fpark dk fo"k; gS] dh 
lrg Hksnu ck/kk dk iz;ksx djus dh flQkfj’k dh xbZ 
gSA orZeku vuqla/kku dk;Z dh uwrurk mUur d.k i)fr 
ds fodkl esa fufgr gS vkSj <kapkxr iz.kkyh ls fd, tk 
jgs TLD lEc) rhoz dhpM+ ds v/;;u esa blds iz;ksx 
fofHkUu fÝDosalh oLrqvksa ds lkFk Hkwdaih; mÙkstukvksa ds 
LkkFk v/;;u fd;k x;kA

,d bySDVªkseSXusfVd midj.k ds fo’ys"k.k ds fy, ,d 
tsusfVd fQfuV ,fyesaV dksM dk fodkl fd;k x;k 
gSA ;g fQfuV ,sfyesaV dksM fo’ks"k dqaMyu Ldhe dh 
ekWMfyax] tSls xsagqvk iRFkj ds :i esa LFkkfir LFkSfrd 
daMyu ds fy, l{ke ,d fQfuV ,fyesaV dksM gSA 
bySfDVªdy xfrdh vkSj ;kaf=d xfrdh lfgr ;qfXer 
xfrdh dk v/;;u djus ds fy, ,d ;qfXer jksVksj 
xfrd dksM fodkl fd;k x;k gSA

mPp xfr ds ijek.kq cy ekbØksLdksih ¼,,Q,e½ vkSj 
blls lEc) izsj.k iz.kkyh dh [kkst ds fy, Hkkjrh; 
foKku laLFkku] caxykSj esa ,d uwru fMtkbu dk fodkl 
fd;k x;k gSA

canjxkg lqj{kk vkSj rVh; volajpuk dh fMtkbfuax djus 
vkSj rhoz ygjksa ls gksus okyh {kfr;ksa ls bu volajpukvksa 
ds izR;ku;u ds fy, rV ds fudV vFkok ca/ks gq, izsfjr 
unh ty xfrdh dk v/;;u djus ds fy, Hkh izk;ksfxd 
v/;;u ds ek/;e ls la;kstu esa rjax djsaV ds ewY;kadu 
ij iz;ksx’kkyk voukfydk esa ,d foLr`r v/;;u fd;k 
x;kA bl ifj;kstuk dk izeq[k mís’; LFkkfud vkSlru 
}kjk fn, x, dBksj lS)kafrd ÝseodZ ds vanj jQ+&cSM 
vksiu pSuy dh ewyHkwr tkudkjh dk mUu;u djuk 
gSA vf/kd Li"V fd;k tk, rks ;g v/;;u vkSlr 
osx] fo{kksHk xgurk] jsuksYM ncko] vkdkj izsfjr ncko 
vkSj izeq[k foLQksVd ?kVukvksa tSls nksgjs vkSlr fo{kksHk 
iSjkehVjksa ij dMs+iu dh Lisflax ds izHkko dk v/;;u 
djrk gSA

3.3.3

dqy 209 u, vuqla/kku izLrkokas ij fopkj fd;k x;k] 
ftlesa ls dsoy 19 izLrkoksa dks foÙkh; lgk;rk ds fy, 
laLrqfr nh xbZA iwjh dj yh xbZ ifj;kstukvksa ds dqN 
jkspd ifj.kke uhps fn, x, gSa %&

v/;;u ,d ekWMy ds fodkl dk mYys[k djrk gS 
tks vk/kkfjr HEMT ;a=ksa esa xsV yhdst djaV dk 
mYys[k djrk gSA ;g T lrgksa vkSj 
O

2 
ifjos’k esa Al ds izfrfØ;kRed vk;u LiVfjax (RIS)  

}kjk RTO ij xsV yhdst djaV esa dVkSrh dks n’kkZrk gSA 
¼fp= 22½
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HEMT vkSj MISHEMT ds fy, xsV ds varxZr 
bySDVªkWu forj.kA fp= esa % izfrfØ;k'khy 
fpVdu Al2O3 lfgr  ds fy, 
Vth esa ,d ldkjkRed f'k¶V n'kkZrs gq, CV 
fo'ks"krk,

 22

;g ns[kk x;k gS fd tcfd PF mRltZu fuEu eksy 
ÝSD’ku lfgr volajpuk ds fy, izeq[k yhdst fØ;kfof/k 
gksrk gS] mPp eksy ÝsD’ku dh volajpuk ds fy, 
Vufyax ?kVd dk va’knku Hkh egRoiw.kZ gSA Økafrd 
rkieku ftlls uhps  Vufyax fn[kkbZ nsrk gS dk 
orZeku v/;;u esa fodkl fd;k x;kA

xsV yhdst ij  cSfj;j ijr dh eksVkbZ ds izHkko 
ls irk pyrk gS fd vf/kdre foijhr yhdst djaV 
nksuksa ;a=ksa ds fy, vf/kd gS vkSj cSfj;j dh eksVkbZ Hkh 
vf/kd gSA

 vkSj  esa xsV yhdst fØ;kfof/k;ksa 
vkSj blds lrg <kapk ij fuHkZjrk] fujis{k rkieku] Al 

eksy ÝsD’ku vkSj cSfj;j lrg dh eksVkbZ dk v/;;u 
fd;k x;k vkSj ekWMy rS;kj fd;k x;k ¼fp= 23 
vkSj 24½A

 23
gekjs ekWMy dh izk;ksfxd MkVk lfgr vkSj 
djaV ds fofHkUu ?kVdksa dks n’kkZrs gq, 

Tds xsV djaV oksYVst fo’ks"krk,a

igyh ckj izfrfØ;k’khy fpVdu Al
2
O

3
Ts

loa/kZu fdLe ds ;a= dks igpkuus dh lEHkkouk dks 
[kqyk j[kus dh lwpuk Vth esa ,d ldkjkRed f’k¶V ls 
feyrh gSA vkjVhvks }kjk ekU;rk izkIr MISHEMTs] xsV 
MkbbySfVªd lfgr cSfj;j lrg dk fuekZ.k fd;k x;kA 
tcfd VªkaldaMDVsal dk dksbZ vou;u ugha gS MISHEMTs

ds fy, Ivku@IvkWQ vuqikr esa Hkkjh òf)  gqbZ gSA

60 s ds fy, 600 °C ij RTO ds lkFk 
rS;kj fd;k x;k HEMT vkSj MIS – 
HEMTs dh xsV fo’ks"krk,aA xsV djaV ekiu 
ds nkSjku y?kqdr̀ fd;s x;s cgko vkSj lzksr 
VfeZuy

 24
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(c)

dkWye ds izfrfcEc ¼d½ Åijh n`’; vkSj volaof/kZr dkWyej {ks= ¼fp= esa½ ¼[k½ ØkWl &lSD’kuy n’̀; 
¼x½ dkWyej O;oLFkk dk LiSDVªe % 2 olZsl ÅtkZ oØ vkSj izdk’k iznhfIr LiSDVªe ¼fp= esa½ 25

¼d½ xgjh vkSj gYdh iznhfIr esa In/ In O TF/Si vkSj O  /Si ds y{k.k ¼[k½ TF vkSj O  fQYe 
vk/kkfjr laLkwpdksa dh izdk’k laonsu’khyrk

 26
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UV 

ITO foysfir dkap] type Si vkSj type Si rRo tSls fofHkUu 
rRoksa ij e&che ok"id ds pSEcj ds Hkhrj GLAD rduhd 
dk iz;ksx djds In O vkSj SiO O  ghVjksLVªDpj 
uSuksdkWye ,sjs dk fuekZ.k fd;k x;kA tek dh xbZ fQYeksa 
dk  lalwpd ds :i esa iz;ksx fd;k x;kA fp= 25 ¼d½ 
vkSj ¼[k½ ITO foysfir dkap rRo ij In O  uSuksdkWye 
ds Åijh vkSj ØkWl&lSD’kuy izfrfcEcksa dks 
n’kkZrs gSaA In

2
O

3
dkWyej volajpuk ls ijkcSxuh {ks= esa 

~3.75 eV ij mPp cSaM varjky ¼fp= 25(c) ½ vkSj fudV 
cSaM varjky mRltZu ¼fp= 25(c) fp= esa½ ns[kk x;kA 
In O  uSuksdkWye O;kl esa ds chp of̀) gqbZ 
tcfd bldk 0.5 Ao/S ds teko nj esa deh 1.5 Ao/S
gqbZA fp= 26¼d½ vkSj ¼[k½ xgjs vkSj gYds iznhiu vkSj 
izdk’k lqxzkárk ds v/khu TF vkSj O fQYe 
vk/kkfjr lalwpd dk Øe’k% In/In

2
O

3
TF/Si vkSj 

In O /Si ds y{k.k n’kkZrs gSaA Si/ In O TF lalwpd 
dh rqyuk esa O ls vkSlru 1-5 QksYM 
laof/kZr izdk’k vuqfØ;k ¼ck;l oksYVst ½ ns[kk 
x;kA SiO O fo"ke volajpuk uSukdkWyej O;oLFkk 
vk/kkfjr lalwpd] tks de 'kksj vkSj laonsu’khy izdk’k 
lalwpd dks de djus ds fy, vR;ar vko’;d gksrs gSa] ds 
fy, ij 8.4×10  A dk vR;ar fuEu yhdst djaV 
fjdkMZ fd;k x;kA laof/kZr In O uSuksdkWye type
fdLe ds gksrs gSa] tks type Si rRo ds lkFk la;kstd 
cukrs gSaA baUMh;e (In) /kkrq In O lrg ds lkFk fufeZr 
Ohmic lEIkdZ cukrs gSa tgka jtr (Ag) vkSj Lo.kZ (Au) 
LdkWV dh cuk, tkrs FksA vf/kdre ~352 xquk laof/kZr 
QksVks n{krk] Ag LdkWfVdh lEidZ ds ek/;e ls fu{ksfir 

;a= dh rqyuk esa rkikuq’khfrr 
;a= ds fy, ikbZ xbZA Au/In O uSuksdkWyej vk/

kkfjr LdkWVdh lalwpd ij rkieku dk 
dksbZ Hkkjh izHkko ns[kk x;kA SiO O ;a= ds fy, 
15 A/W vf/kdre izdk’k izfrfØ;k’khyrk 380nm ij] 
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35

In O vkSj 375 nm ij ns[kh xbZA 
tek  uSuksdkWye dh rqyuk esa rkikuq’khfrr 

ds fy, nksxquk laof/kZr izdk’k lekos’ku 
ns[kk x;k [¼fp= 27 ¼d½]A  uSuks volajpukvksa ds 
fy,  ds fy, 3.8 eV ij eq[; cSaM varjky ikj.k 
vkSj 2.7 eV ij mi cSaM varjky ikj.k ik;k x;k ¼fp= 
28¼[k½½A fp= 27 ¼d½ LdheSfVd ;a= ds lkFk 

fo"ke lajpuk uSuksdkWyej ;a=ksa ¼rkikuq’khfrr 
vkSj ;Fkk lapf;r½ ds fo’ks"krkvksa dks n’kkZrk gS] ¼[k½ 
LnJ olZl oksYVst (v) oØ dks rFkk ¼x½
fo"ke lajpuk uSuksdkWyej vk/kkfjr ;a=ksa dh izdk’k 
laosnu’khyrk dks n’kkZrk gSA rkikuq’khfrr ;a= ds fy, 

ij 8.4×10  A dk vR;ar fuEu yhdst djaV 
fjdkMZ fd;k x;k] lapf;r ;a= dh rqyuk 
esa rkikuq’khfrr ;a= ds fy, ~352 xquk 
laof/kZr izdk’k n{krk ns[kh xbZA

,d uwru gkVZ ekWuhVfjax ;a= ds fy, Si vFkok SiGe 
QkmaMjh dk bLrseky djrs gq, ,d iw.kZ ,dhdr̀ VªkalehVj 
IC dk fMtkbu RkS;kj fd;k x;kA VªkalehVj ikVZ dh 
fctyh dh [kir 10 mW ikoj ls Hkh de gSA blls laiw.
kZ ekWuhVfjax ;a= dh ikoj dVkSrh ij Hkkjh izHkko iMsxkA 
mís’; dh laxrrk esa] ,d u;k VCO vkSj E oxZ ikoj 
,EIyhQk;j vk/kfjr VªkalehVj fufeZr fd;k x;k vkSj ECG
flXuyksa ds fy, bldk ijh{k.k fd;k x;kA bl fufeZr 
VªkalehVj dh :ijs[kk fp= 29 ¼d½ esa n’kkZbZ xbZ gS vkSj 
VªkalehVj fpi ds ijh{k.k ds fy, LFkkfir ,d laaiw.
kZ ijh{k.k lSVvi fp= 29 ¼[k½ esa n’kkZ;k x;k gSA fufeZr 
VªkalehVj dk ifj.kkeh LiSDVªe fp= 30 esa n’kkZ;k x;k gSA 
ekiu esa crk;k x;k gS fd fufeZr VªkalehVj 1 dBm dk 
vkmViqV nsrk gS vkSj 12 mW dh fctyh dh [kir n’kkZrk 
gSA bl ifj;kstuk esa ,d fuEu fodf̀r dk uewuk vkSj 
gksYM lfdZV] vf/kd Qk;ns dk uwru lqijLVªsV ,aVhuk vkSj 

,Vhuk ftldk mPp iSVuZ fLFkjrk gks] dk Hkh fuekZ.k 
fd;k x;kA

VªkalehVj dk vkmViqV LiSDVªe 30

3.3.4

rheocast 

fiNys o"kksa ds nkSjku vkjEHk fd, x, vuqla/kku iz;klksa 
ls izkIr fu"d"kksZ a dh dqN fo'ks"krk,a uhps nh xbZ gSa% 
rheocast izfØ;k iSjkehVjksa uker% ¼izkFkfed Bksl d.kksa 
dh izfrcy nj vkSj le; ?kUkRo va’k] vfr rki ij xyu 
vkSj eksYM rkieku fHkUurkvksa½ dk b"Vrehdj.k vkjEHk 
fd;k x;kA vkSj  ¼Misch  
/kkrq½ lfEeJksa dks rheocast :V }kjk izfØ;r fd;k x;kA 
Misch /kkrq ,d lfEeJ /kkrq gS ftlesa  ¼lsfj;e½]  
la ¼ySaFkkue½] 15%  ¼fu;ksMkbfu;e½ vkSj ykSg lfgr vU; 
nqyZHk ìFoh rRo 'kkfey gSaA ykSg ds lkFk Misch /kkrq lfEeJ 
flxjsV ykbVjksa vkSj blh izdkj ds ;a=ksa esa pded ¼fpxkajh 
fudkyus okyk vfHkdeZd½ gSA rheocast ds uewuksa esa :f<+xr 
x<+kbZ uewus esa xksykdkj  Mg ifjiDo nzqfedk esa ekStwn gSaA 
rheocast uewuksa dh dBksjrk mlh lfEeJ ds :f<+xr uewus 
ls vf/kd Js"B gSaA rheocast uewuksa ds fy, th.kZu gkfu tSlh 
fVªcksykWthdy] fo’ks"krkvksa esa deh gqbZ gSA pqEcdh; vk/kkfjr 
lfEeJksa ds] muds gYds Hkkj ds vf/kd fof’k"V 'kfä] csgrj 
vknZzrk {kerk] vkfn ds dkj.k vf/kd fu"iknu volajpuk 
vuqiz;ksxksa ds fy, Hkkjh foHko gSaA bu csgrj fo’ks"krkvksa ds vk/
kkj ij vkSj gYds Hkkj ds <kapksa dk bLrseky djds i;kZof.
kZd Hkkj dks de djus ds fy, ,d la;kstd vko’;drk ds 
vk/kkj ij vkS|ksfxd vuqiz;ksx ds fy, pqEcdh; lfEeJksa ds 
vuqla/kku vkSj fodkl esa of̀) gqbZ gSA vr%  Jà[kyk dkLV 

 lfEeJksa dks xgjkbZ ls v/;;u fd;k x;k ftldk iz;ksx 
vkWVkseksckbyksa] ok;q;ku vkSj dEI;wVjksa ds dqN <kapkxr ?kVdksa 
ds fy, fd;k tkuk gSA bl ifj;kstuk esa fodflr vk/
kkfjr rheocast lfEeJ :f<+xr  J̀a[kyk Mg lfEeJ gS] tks 
?kfV;k mPp rkieku fo’ks"krk,a n’kkZrs gSaA
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ch-,l- vCnqj jgeku fØlsaV bathfu;jh dkyst] pSUubZ 
esa fyfFk;e cSVjh ds dk;Z fu"iknu dks c<+kus ds fy,] 
foukbyhMsu ¶yksjkbM&gSDlk¶yqjksizksihyhu ] 
tks ,d izR;k’kh dsUMhMsV gS] dk mi;ksx djds tSy 
ikWfyej bySDVªksykbVksa dh dqN Jsf.k;ka rS;kj dh xbZaA 
jklk;fud :ikarj.k dh rhu i)fr;ka tSls] lYQksus’ku] 
,fØysV :ikarj.k vksj V’kZjh cqVkby ,ØhySekbM (tBA) 
dh xzkf¶Vax] ijek.kq varj.k fofdj.kh ikWfyejkbts’ku 
(ATRP) dk bLrseky djds  ij ykxw dh xbZaA 

 lw{ekfNfnzy bySDVªksybV fyfFk;e ikWfyej 
cSVjh vuqiz;ksx ds fy, mUur dk;Zfu"iknu n’kkZrsa gSaA 

 vkSj  esa vk;ksfud lqpkydrk vkSj 
cf<+;k rkih; fLFkjrk esa] fo’kq) lkexzh dh rqyuk esa 
lq/kkj gqvk gS vkSj la’kksf/kr  rFkk 
CySaM iz.kkyh ls mRikfnr ;g u;k fodflr lw{e fNfnzy 
js’kk fyfFk;e ikWfy;j cSVjh ds fy, ,d csgrj dafMMsV 
gksxkA

vkbZvkbZh eqEcbZ esa jatd vf/k’kks"k.k ij VkbVsfu;e 
&QksVks,uksM izHkko le>us ds fy, lrgh mipkj fd;k 
x;k] ftlds ifj.kkeLo:i lkSj dksf’kdk fu"iknu jatd 
dks laonsu 'khy cuk;k x;kA Lo.kZ uSuksd.kksa ds lkFk 
VkbVfu;k&QksVks,uksM dh laonsu’khyrk jatd laosnh lkSj 
dksf’kdkvksa (DSSCs) dh 'kkVZ lfDZV djaV l?kurk esa òf) 
n’kkZrh gSA uSuksd.k Hkkfjr bySVªksykbV vFkok DoS’kh Bksl 
bySDVªksykbV] rjy bySDVªksykbV~l ds yxHkx fu"iknu 
n’kkZ, x,A bl izdkj U;wure bySDVªksykbV yhdst ds 
lkFk mPp n{krk ds lSy cukus esa mi;ksxh gksus dk nkok 
fn[kkrs gSa ftlds ifj.kkeLOk:i nh?kZdkfyd fu"iknu 
LFkkbZ gksxkA

vkbZvkbZ,llh] caxykSj esa [kuu vof’k"Vksa ls ty fudk;ksa 
rd Hkkjh /kkfRod ?kqyu vkSj ifjogu ds fy, mÙkjnk;h 
izkd̀frd lw{ethoh; izfØ;kvksa dh LFkkiuk dk fodkl 
fd;k x;kA bl vuqla/kku dk;Z ds ifj.kke ds Hkkjr esa 
xSj&vykSg /kkrq ds [kuu vkSj dks;yk [kuu esa Hkkjh 

O;kogkfjd vuqiz;ksx gSaA fp=nqxZ rkack [kkuksa ¼gV~Vh Lo.kZ 
[kku½] eykat [kaM ¼fgUnqLrku dkWij fyfeVsM½ vkSj tkoj 
ekbUl ¼fgUnqLrku fyfeVsM½ ds LFkyksa ij Vsfyax] dPpk 
vkSj [kku ty ls n{k dheksfyFkks vkWVªksVªkfQd thok.kq ds 
foyxu vkSj p;u dk dk;Z fd;k x;kA

ekbØksehVj vk;keh vkdkj ds /kkfRod uewuksa dh ;kaf=dh 
fo'ks"krkvksa ij vkdkj izHkkoksa dh mRifÙk dk fo'ys"k.k 
djus vkSj le>us ds fy, ,d ògr izk;ksfxd vkSj 
fo'ys"k.k djus ds fy, v/;;u fd;k x;kA vkdkj izHkkoksa 
dk fufeZr ijhf{kr vkSj O;klekfir ekbØks&dEizS’ku@
ekbØks&baMsUVs’ku ;a=] tks foHksn izo.krk lquE;rk 
¼,QbZ,lbZ,e½ lfgr fQfuV ,sfyesaV dksM ds vanj ,d 
ijh{k.k djus esa l{ke gS] ij Hkh fo'ys"k.k fd;k x;kA 
;g Hkkjrh; izkS|ksfxdh laLFkku] dkuiqj esa lQyrkiwoZd 
pyk;k tk jgk gSA /kkfRod fofufnZ"V;ksa ds uSuks&baMsUVs’ku 
esa bl dksM vkdkj ds izHkkoksa dk bLRkseky djds] NksVs 
uewuksa esa /kkfRod lcLVsªV vkSj ÝSDpj ds ekbØks&eksfYMax 
esa vkdkj izHkko] tgka lSEiy vk;ke] lkexzh yEckbZ eki 
dh leL;kvksa ds lkFk rqyuh; gSa] dk lek/kku fd;k x;k 
gSA la:i.k dh ,d foLr`r jsat] /kkfRod vkSj ikWfyefjd 
nksuksa dk bl ;a= ij ijh{k.k fd;k x;k gSA

T] gSnjkckn esa fo’kq) uhvksfc;e iSaVkvkDlkbM 
ls fuvksfc;e pw.kZ ds mRiknu ds fy, ,d cgq&pj.k 
pqEcdh; ok"i dVkSrh izfØ;k dk fodkl fd;k x;kA ;g 
izfØ;k Losn’kh :i ls vfHkdfYir vkSj fufeZr dh xbZ 
gSA bl ifj;kstuk ds v/khu] pqEcdh; ok"i dVkSrh }kjk 
rS;kj la?kkfj= xzsM ds fuvksfc;e pw.kZ vkSj fMvkWDlhMs’ku 
2800 ppm rd de vkWDlhtu gksrh gS] la?kkfj= ewY; 

vkSj D.C. yhdst  yhdst dh 
D.C. yhdst izkIr dhA cMs+ iSekus ds mRiknu fuvksfc;e 
/kkfjod pw.kZ vkSj blh izdkj dk rki lg /kkfRod pw.kZ 
blh izfØ;k ls rS;kj fd;k tk ldrk gSA 
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3.4 thou foKku
3.4.1

i’kq foKku ds fofHkUu mi {ks=ksa esa dbZ ifj;kstukvksa] 
tSls LRku/kkjh v/;;u] oU; thou dk v/;;u] ljhlì 
foKku] i{kh tho foKku] dhV tho foKku] dky tSfodh] 
iztuu tho foKku] var% lzko foKku] tyh; tho foKku] 
raf=dk tho foKku] vkfn dks lgk;rk nh xbZA fd, tk 
jgs vuqla/kku ds dqN fnypLi ifj.kke uhps fn, x, gSa %

x:M+ ?kksalyk {ks= esa foMkyoaf’k;ksa ds fuokl LFkku ds 
mi;ksx ij v/;;u vkSj ifjdYiuk dh N¡VkbZ djrs gq, 
ikfjfLFkfrd iztkfr;ksa ds fy, vkd`fr foKku ds laca/k 
dh tkap ij v/;;u djus ds fy, dqy 365 scats 
uoEcj] 2014 ls ekpZ] 2015 ,d= fd, x, vkSj 64 
scats ls fudkys x, Mh,u, dk bl v/;;u ds fy, 
iz;ksx fd;k x;kA bu esa ls 60 izfr’kr foMkyoa’kksa dk 
ldkjkRed ijh{k.k fd;k gSA 2 uewuk fMtkbu esa 3150 
dSejk VSªi jkrksa dks ’kkfey fd;k x;kA vU; vusd 
iztkfr;ksa ds vykok] dSejk VªSi MsVk] fgeky;h dkyk 
Hkkyw] fgeky; usoyk] HkkSadus okys fgj.k] vkfn tSlh fd 
rsanqvk fcYyh] Lo.kZ fcYyh laxejejh fcYyh vkSj efyu 
rasnqvk dh mifLFkfr n’kkZrs gSaA ;g igyh gqvk gS fd 
fcfYy;ksa ds fy, bl rjg ds Mh,u, o.kZØe xksYMu 
fcYyh laxejejh fcYyh vkSj efyu rsanqvk vkfn ds fy, 
lf̀tr fd, x,A bl v/;;u ls bl {ks= esa fcfYy;ksa ds 
lkFk lkFk muds Hkfo"; dh fuxjkuh ds fy, laj{k.k dh 
;kstuk cukus esa enn feysxhA

 cht çlkj ij v/;;u vkSj 
çlkj dh çHkkodkfjrk nwjh vkSj vadqj LFkkiuk dk 
v/;;u fd;k x;kA y?kq iqPN okuj dh ,d VqdM+h 
dk gj eghus 10 fnuksa ds fy, mudh okWfdax lkbVksa ls 
muhans isM+ksa rd ihNk fd;k x;k vkSj LdSu uewuksa dk 
mi;ksx djds vkgkj xfrfof/k ntZ dh xbZA bl v/;;u 
esa ladsr fn;k x;k gS fd y?kq iqPN okuj dk cM+s Qy 
¼dkyk] yky] ihys vkSj gjs jax½ ilan gS vkSj os lQsn 
jax dk Qy ij ugha [kkrsA  mPp 
Qy dh vf/kd miyC/krk ds nkSjku] Qy dh [kir esa os 
vf/kd p;ukRed gks tkrs gSaA os Qy foysiu ds lkFk ,d 
cht dh çtkfr ilan djrs gSa tks vklkuh ls ,d u[k ls 
QkM+k tk ldrk gSA bl v/;;u ls fof’k"V y{k.k vkSj 
blds lkFk  vkSj Qyksa ds chp 
dh fØ;k dks fujarj dks le>us esa fo’ks"k :i ls lgk;rk 

feysxh vkSj Qy VªsV ij iwoZ 
}kjk fd, x, p;fur ncko ¼;fn gks rks½ dh fMxzh dk 
fu/kkZj.k djus esa enn feysxhA

mYyw laxzgksa ij virVh; }hi ds foyxu vkSj vkdkj 
ds çHkko ij v/;;u; vkSj izokl lg fHkUurk tks mÙkjh 
vaMeku ¼eq[; }hi½ esa mYyw dh mifLFkfr dks çHkkfor 
djrk gS ls irk pyk gS fd vksfj,aVy LdksIl mYyw] 
vaMeku LdksIl mYyw] vaMeku g‚d mYyw vkSj áwe g‚d 
mYyw dks lkekU; ls vlkekU; gksuk  ekuk x;kA rFkkfi] 
vaMeku ckWuZ mYyw dks vlkekU; :i esa ntZ fd;k x;k 
FkkA mYyw dh pkj çtkfr;ksa dh eqBHksM+ nj —f"k] ou] —f"k 
vkSj ou&fefJr fuoklksa esa vf/kd FkhA ckuZ mYyw NjksaZ 
ds çkjafHkd v/;;u ls irk pyk gS fd ew"kd dh ctk; 
Hkkstu LisDVªe pexknM+ vkSj if{k;ksa esa izeq[k gSA

QsQM+s ls lacaf/kr çfrj{kk ç.kkyh ¼LAIS½ dk vusd 
lapkjh Y;wdkslkbV~l vkSj heterophils dk iz;ksx djds 
,d xSj&vkØked #[k esa la[;k dk mi;ksx dj ds 
LokLF; dh fuxjkuh ds }kjk çn’kZu fd;k x;k vkSj 
lq>ko fn;k x;k gS fd if{k;ksa dh j{kk ds fy, lfnZ;ksa 
ds eghus ds nkSjku lfnZ;ksa ds ruko ls lcls vf/kd 
la[;k FkhA ,p@,y vuqikr] xzh"edkyhu eghuksa ds 
nkSjku fnypLi ckr ;g gS fd tc i{kh dh ,d çof̀Ùk 
A oSdfYid ds chtk.kqvksa ls laØfer gksuk gSA ç;ksxkRed 
ruko dk çHkko Li"V :i ls ladsr nsrk gS fd esykVksfuu 
vkSj ruko gkeksZu XyqdksdksVhZdksbM ds chp ,d dk;Z 
can laca/k QsQM+ksa ls tqM+s çfrj{kk vkSj muds izkidksa ds 
ek/;e ls çtuu dks fofu;fer djus ds fy, ekStwn 
gksrs gSaA ,sls fj’rs] nks cM+h ?kVukvksa] vFkkZr çtuu vkSj 
çfrj{kk ds chp ÅtkZ larqyu ds fy, ,d taxyh i{kh 
mPp vuqdwyd ewY; dk gSA vkxs ifj.kke ;g Hkh crkrs 
gSa fd esykVksfuu vkSj ruko gkeksZu XyqdksdksVhZdksbM ds 
chp ,d dk;Z can laca/kh QsQM+ksa ls tqM+s çfrj{kk vkSj 
muds izkIkdksa ds ek/;e ls çtuu dks fofu;fer djus 
ds fy, ekStwn gSaA

vyxko vkSj eNyh dh vkar esa ekStwn fofHkUu fd.odksa ds 
foyxu vkSj y{k.ku rFkk laHkkfor LokLF; ykHk ds fy, 
tSolfØ; isIVkbM~l dh igpku djus ds fy, vuqdwfyr 
’krksaZ ds rgr fofHkUu okf.kfT;d ,atkbeksa dk mi;ksx djds 
leqnzQsuh çksVhu gkbMªksyhLVsV vkSj isIVkbM~l dk v/;;u 
fd;k x;kA okf.kfT;d vuqiz;ksx ds fy,] Lçs ’kq"d leqnzQsuh 
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isIVkbM ikmMj fLFkjhdkjdksa ds :i esa mannintol, Trehalose 
vkSj ekYVksMsDlfVªu dk mi;ksx djds rS;kj fd, x,A

vpkbZ tsukVk ¼vjaMh lsehyksij½ ds  ,d dhV lao/kZu 
dks nh?kZdkfyd ihf<+;ksa dk dq’ky fo"kkDrrk fo’ys"k.k ds 
fy, bLrseky fd;k x;k FkkA Dyksfuax vkSj ØkbZVkWfDlu 
dk izksVhu@vehuksa isfIVMst+ ,u ¼ ½ vkSj {kkjh; 
QkWLQsV ¼ALP½ tSls izkidksa ds lkFk fØ;k djds ATP
ckbafMax dSlsV okgd lewg C2 ¼ABCC2½ izksVhu vuqØe.k 
fd;k x;kA fo"k fo?kVu ds nkSjku]  vkSj BCC2 dh 
vfHkO;atuk Lrj ds fy, vkSj fo’ys"k.k fd;k x;k gSA 
ifj.kke crkrs gSa fd fo"k iks"k.k  dh vfHkO;atuk 
ds fofu;eu dks n’kkZrk gS tks lkekU; vkgkj Hkwfedk 
vkSj ,d Økb VkWfDlu fo"k fjlsIVj ds :i esa dk;Z esa 
,fidy cz’k lhek esa ekStwn gSA v/;;u esa vkxs dgk x;k 
gS fd 24 ?kaVksa ds fo"k fo?kVu vkar midyk esa Hkkjh {kfr 
gksus dk dkj.k gksrk gSA dksf’kdkvksa ls irk pyrk gS fd 
ukfHkd l?ku vkSj fuEu lkbVksIykTe ds lkFk v/k% iru 
dk ladsr fn[kkbZ nsrk gSA dhMs+] ftUgsa lkekU; ifÙk;ksa esa 
chVh izn’kZu ds ckn varfjr dj fn;k x;k] lfØ; :i 
ls foHkkftr djus okyh dksf’kdkvksa dh cM+h la[;k esa vkar 
midyk dh fjdojh ds vPNs ladsr fn[kkbZ fn,A bl 
fu"d"kZ ls ;g lq>ko feyrk gS fd cqfu;knh iqu;kZsfxd 
LVse vkar midyk esa ekStwn LVse dksf’kdkvksa ls midyk 
dksf’kdkvksa ds laHkkfor iqulZ̀tu dk irk pyrk gSA ;g 
v/;;u] chVh vk/kkfjr fu:i.kksa ds vuqiz;ksx ds fy, 
mi;qä j.kuhfr;ksa dk fMtkbu rS;kj djus esa lgk;d 
gksxkA

fljdkfM;u DykWd vkSj gksfe;ksLVSfVd ra= ds chp fØ;k 
MªkslksfQyk esykukxkLVj esa uhan vkSj dkeksRrstuk dks 
fofu;fer djrs gSa vkSj fljdkfM;u islesdj U;wjkWUl 
vkSj uhan dks c<+kus ds U;wjkWUl ds ,d Økafrd mi&lSV 
ds chp ,d vc rd vKkr fujks/kkRed iFk dks bafxr 
djrk gSA blds vykok] uhan u vkus] tSlkfd uhan dh 
;Fkk vuqekfur le; ls de uhan le; ds :i esa fuHkZj 
izHkko vxys fnu ij ns[kk x;kA ifj.kke fljdkfM;u 
DykWd vkSj lksus ds le; vkSj xq.koÙkk dks ’kkflr djus 
okyh uhan gksfe;ksLVsV ds chp xq<+ laca/k dk lcwr iznku 
djrs gSaA

oocytes vkSj Hkwz.k esa lajpukREkd vkSj dk;kZRed ifjorZu 
tks vkofrZr lqij vaMksRlxZ ds v/;/khu ew"kdksa ls 
fy, x, gS ls ;g ladsr feyrk gS fd lqij vaMksRlxZ 
}kjk vaMksRlftZr oocytes dh la[;k dks izHkkfor ugha djrk 

gSA rFkkfi] oocytes dh cytoplasmic la?kVu esa ekewyh 
varj gksrk gSA tc ew"kd vkofrZr lqij vaMksRltZu ds 
v/;/khu gksrs gaSA v/;;u esa ;g Hkh ladsr fn;k x;k 
gS fd nSfgd ¼vfLFk eTtk½ dksf’kdkvksa esa mPp Mh,u, 
dh {kfr gksrh gS ftlesa lqij vaMksRlxZ pØksa dh la[;k 
esa òf) gks tkrh gSaA ;s ifj.kke] O;fä ij vkofrZr vfr 
vaMksRltZu çksVksd‚y dh lqj{kk ij cgqr egRoiw.kZ tkudkjh 
ns ldrs gaS] oocytes dh xq.koÙkk] Hkzw.kksa ds fodkl dh 
{kerk vkSj vaMk’k; tSls gkeksZu laosnu’khy vaxksa esa Hkh 
ifjorZu laHko gS tks dSalj ds iwoZ ladsr ns ldrs gSaA

,LVªkstu yf{kr dksf’kdkvksa esa thu vfHkO;atuk ds i’p 
VªkafLØI’kuy fu;a=.k esa U;wdyh; ,LVªkstu fjlsIVj&II

¼nER&II½ dh dk;kZRed Hkwfedk ij v/;;u] ;g LFkkfir 
djus ds fy, gS fd D;k U;wdyh; vkj,u, iksyhfejls 
mi&;wfuVksa ds nkSjku nER&II}kjk nER&II phosphorylated

fu;ked fØ;kfof/k ds nkSjku ladsr fn;k gS fd 4 
vkj,u, iksyhelZ ’kh"kZ xfrfof/k ,LVªkfM;ksy ck/;dkjh 
xfrfof/k ds 4 ’kh"kkZsa ds lkFk ckjhdh ls tqM+s FksA ;g ns[kk 
x;k gS fd ’kh"kZ iksyhejst II ’kh"kZ] nER&II vkSj Sn RNP

çksVhu dh ekStwnxh n’kkZrs gaS] tks nER&II ls lgc) gSA 
ifj.kke ;g Hkh ladsr nsrs gSa fd vkj,u, iksyheslZ lfeJ 
tks nER&II cka/krksa gSa] esa çksVhu gksrs gSaA nER&II] Lru 
dSalj dh rjg] ,LVªkstu dkjZokbZ dks fu;af=r djus ds 
fy, ,d foHko gSA

TBE ds y{k.k o.kZu dk v/;;u MªkslksfQyk esykuksxkLVj 
dks ,d e‚My ç.kkyh ds :i esa bLrseky djrs ,d u, 
Vîwej ’keu thu (3) gSaA lgh ç—fr] dcp2 esa E;wVs’ku 
ds O;ogkj vkSj (3) TBE esa muds dk;kZRed egRo ds 
lkFk&lkFk] (3)TBE vkSj Dcp2 ds chp  E;wVsaV 
vkSj vk.kfod lk{; dk mi;ksx djds l(3) TBE vkSj dcp2 
allelism iq"V djus ds fy, l(3) TBE LVkWd esa 
mRifjorZu l(3) TBE LVkWd 100 izfr’kr ykokZ@,sls lHkh 
thuksVkbi esa nsjh ls fodkl ds lkFk lHkh xSj larqyd@
xSj&xksyeVksy larfr;ksa dh fyFkSfyVh ekjd gqbZA tc 
l(3) TBE esa mRifjorZu] thu dcp2 dh ?kkrd alleles 
dh otg ls mRifjorZu ds ogu esa yk;s x;s Fks] blh 
rjg ds ifj.kke çkIr fd, x,A piggyback çfof"V ds 
lkFk] PBac{GT1}DCP2e00034] Vªkal het tes iw.kZ 
iksVk laca/kh ekjd n’kkZrs gSa tcfd iksVk laca/kh ekjdrk 
çfr’krrk dks de djus ds fy, 81-6 izfr’kr Fkh] tc l(3) 
esa mRifjorZu l(3) TBE P çfof"V] P[GT1}Dcp2BG01766
djus ds fy, Vªkal esa fn[kk;kA tc nksuksa thuksa Dcp2] 
P[GT1}Dcp2BG01766 vkSj PBac{GT1}DCP2e00034] iw.kZ 
dh xbZ izfof"V alleles, gS ifj.kkeLo:i 100 izfr’kr iksVk 
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laca/kh ekjd n’kkZ, x,A efLr"d vkSj foax imaginal fMLd 
esa tumorous phenotype Hkh Vªkal fo"ke;qXeh fLFkfr esa ns[kk 
x;k Fkk] tc fd thu Dcp2] P[GT1}Dcp2BG01766 vkSj 
PBac{GT1}DCP2e00034 ?kkrd ih çfof"V ,yhy] l(3) 
TBE esa mRifjorZu ds Vªkal esa yk;s x;sA Vªkal fo"ke ds 
:i esa l(3) TBE tks MªkslksfQyk esa Vîwej ’keu 
thu dh E;wVsaV esa ewyHkwr lqfo/kk fodklkRed foyEc dks 
n’kkZrh gSA thu&thu fØ;kvksa esa fodkj ls vk.kfod gsrq 
foKku dks csgrj le>us esa enn feysxhA

3.4.2

ikni foKku esa cqfu;knh vkSj vuqç;qä vuqla/kku la;a= 
dks c<+kok fn;k x;kA bl o"kZ dqy 123 çLrko çkIr 
gq, Fks] vkSj 21 ifj;kstukvksa dks eatwjh nh xbZ tks 
O;ofLFkr ouLifr foKku] iqjk ouLifr foKku] dk;kZRed 
thuksfeDl vkSj ruko tho foKku vkfn ds {ks= esa dk;Zjr 
FkhaA ifj.kkeksa ds eq[; uhps fn, x, gSa %

vkstksu (O
3
) ds ifjos’k vkSj mPp Lrj ds çfr viuh 

lfg".kqrk vkSj laosnu’khyrk dk irk yxkus ds fy, 
vyx&vyx HkkSxksfyd {ks=ksa ls ,d= xsgwa dh 18 d`f"k 
tksitkfr dh ,d çkjafHkd tkap dh xbZA lrr vkstksu 
fuxjkuh Lor% O

3
fo’ys"kd 

fyfeVsM D;ksVks] tkiku] ¼fp= 31½ dh enn ls nks o"kksZa 
ds ç;ksx ds fy, dh xbZA xsgwa ds iqumZRiknd pj.k ds 
nkSjku O

3 
ds mPp Lrj dks ç;ksxkRed LFky ij çfrfnu 

vkSj ekSleh cnyko n’kkZ;k x;kA ftlls iSnkokj cgqr 
izHkkfor gqbZ ¼fp= 32½A ;g :ikRed ekinaMksa] fofHkUu 
fodkl lwpdkad ¼ vkSj AGR½ vkSj 
xSj fd.od ,aVhv‚DlhMsaV ¼,Ld‚fcZd vEy vkSj thiol

lkexzh½ xfrfof/k dks mUur O
3 
ds v/khu izHkkfor djrk 

fnlacj 2015&ekpZ 2016 ds nkSjku vkSj vf/kd xsgwa ¼8h nSfud ek/;e½ ds fodkl dh vof/k ds nkSjku çk;ksfxd LFky 
ij O3 ds e/;e lkanz.kksa esa fofo/krkA
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fd.odksa dk ewy&PAGE ¼,½ lqijv‚DlkbM fMlE;wVsl] ¼ch½ ] ¼lh½ Catalase] ¼Mh½ ,LdkscsZV 
 ¼bZ½ A ewy&PAGE tSy esa fofHkUu ysuksa esa  ifjos’k O3] dk izfrfuf/kRo djrk gS 
mUur O3 dk çfrfuf/kRo djrk gS PA PBW502 ifjos’k O3 dk çfrfuf/kRo] PE dk çfrfuf/kRo PBW502 mUur 

O3  esa KA dk KHARCHIYA65 ifjos’k O3 çfrfuf/kRo vkSj KE dk KE KHARCHIYA65 mUur O3  dk çfrfuf/kRo djrk gSaA

 33

gSA fofHkUu d̀f"ktksitkfr;ksa ftuesa varj laosnu’khyrk 
vkSj O

3
 ds çfr lfg".kqrk dks homeostasis j[kj[kko 

ds vk/kkj dks le>us ds fy, ,aVhvkWDlhMsfVo izfrj{kk 
fØ;kfof/k dk Hkh vUos"k.k fd;k x;k ¼fp= 33½A rhu fdLeksa 
¼lfg".kq] vareZ/;LFk laosnu’khy vkSj laosnu’khyrk½

izfrj{kk iz.kkyh ds e‚Mqyu dh izfrfØ;k esa 

fHkUurk gS tks ’kk;n O
3 
ds izfr mit esa ifjorZuh; gkfu;ksa ds 

fy, izsjd laosnu’khyrk esa varj dk vk/kkj FkkA translocation

iSVuZ ds fodkl lwpdkadksa ds ek/;e ls] fd, x, v/;;u ls 
irk pyk gS fd laosnu’khy d̀f"ktksitkfr  esa çtuu 
vaxksa ds çfr photosynthates dk de varj.k Fkk tcfd rd 
lfg".kq Qly dh translocation iSVuZ KHARCHIYA65 ij 

 ,u benthamiana esa RaLCB ds çksVhu  }kjk çsfjr vej gfjæksxA Åijh iSuy ikni 
phenotype ftuesa ckn esa Vhdk dj.k ds ladsr feyrs gSaA 28 MhihvkbZ ij çR;sd fp= ds Åij fn, ladsr 
ds vuqlkj lacaf/kr la;kstu ds lkFkA yksvj iSuy dk ladsr mlh ikS/ks ds gh Åijh iÙks ds izrhdkRed 
Dykst&vi n`’;A



41

Hkkjh çHkko ugha IkM+k Fkk] blfy, mit esa vkSj vf/kd dVkSrh 
 esa ikbZ xbZ Fkh vkSj de ls de deh KHARCHIYA65

esa ikbZ xbZA ewy PAGE eas blh rjg dh ço`fÙk ikbZ xbZ tks 
spectrophotometric fo’ys"k.k esa ns[kh xbZA

C1
Betasatellite ewyh dh yhQ dyZ jksx ¼RaLCB½ tks VekVj 
dh iÙkh ds dyZ] ubZ fnYyh ok;jl ds çeq[k 
casul ,tsaVksa esa ls ,d gSA ;g e‚My ikni thamiana, 
 izsfjr iRrh dfyaZx esa ,d ¼TLC&ubZ fnYyh ½ ds 

lkFk lg&Vhdk dr̀ gS tc NksVh ulksa ij 14 dpi ul  
lek’kks/ku fd;k x;k vkSj ckn esa xaHkhj veinal e/; ulksa 
vkSj iÙkh iVy dks çHkkfor djus ds fy, cnyk x;kA 
gfjæksx ¼fp= % 34 , vkSj ch½A

phenomenological iÙkh mRlkfgr izfrØkl & lSD’ku 
(ET0/CS

m
) ds ikbiykbu e‚My bysDVª‚u ifjogu esa 

çfrfØ;k lsaVj lfEeJ dh fuf"Ø;rk dh otg ls deh 
vkbZ FkhA ftls laØfer ifÙk;ksa esa ns[kk x;k] tcfd 
lfØ; dk ?kuRo ¼Qa dks de rd de djus ds 
fy,½ çfrfØ;k dsUæksa esa fuf"Ø;rk de gks tkrh gS vkSj 
çokg mRlkfgr ØkWl&lSD’ku ¼çfr ÅtkZ viO;; ds fy,½ 
¼DI

0
/ lh,l,e½esa ¼67 izfr’kr½ dh of̀) gqbZ FkhA 

bl fØ;kfof/k esa nks chlorophyllase fd.odksa ¼DyksjksfQy 
VwVu ekxZ vkSj  1 pheophorbide½ VwV x,A 
vkSj bu fd.odksa A vkSj laØfer ikS/kksa esa laØe.k 
ds chp egRoiw.kZ varj ugha gSA bu ifj.kkeksa lss lq>ko 
feyrk gS fd C1 Betasatellite ok;jl DyksjksfQy la’ys"k.k 
ra= dks jksdrk gS blfy, ul lek’kks/ku ns[kk x;kA

phytate

pk; feêh esa phytate&ih tyk’k; dk mi;ksx djds 
miyC/krk dh tkap dh FkhA vBkjg PpSM foHksnksa dk 
foyxu fd;k x;k vkSj fu;af=r ’krZ ds rgr vdkcZfud 
Q‚LQsV vk;uksa dks fueqäZ djus dk ’kksjck ek/;e esa 
phytate ?kVd dks vour djus dh lEHkkouk ds vk/kkj 
ij rqyuk dh xbZA tSfod pk; ckxkuksa vkSj ikjaifjd 
ckxkuksa ls foyfxr PPSM foHksnksa dk ’kksjck ek/;e esa 
phytate ued dks djus ds fy, mudh {kerk ds 
vk/kkj ij mu ds chp varj ugha FksA 18 foHksnksa esa ls] 10 
foHksn mPp phytate ?kqyu’khy {kerk gksus vkSj ¼ç;ksx’kkyk 
fLFkfr ds rgr½ feêh esa m"ekf;r jgs FksA blds lkFk gh] 
pkj çHkkoh foHksnksa] vFkkZr~ PpSM #4, PpSM #5, PpSM #25 
vkSj PpS M #45 dks pk; ckxku dh feV~Vh esa iz;ksx fd;k 
x;k rkfd feV~Vh esa pk; ’kwV mRikndrk vkSj vdkcZfud 
Q‚LQsV vk;u lkanz.k ij muds çHkko dh rqyuk dh tk 
lds ¼fp= 35½A 

HSP100

pkoy esa vkSj Arabidopsis esa HSP 100 izeksVj ds 
fofu;eu ds vkuqokaf’kd fo’ys"k.k esa lewps OsHsf lewg 
ds OsHsfA6a] ds ckjs esa tkudkjh n’kkZrk gS tks HS izsfjr 
vfHkO;fDr vkSj  dks fofu;fer djrk gS ls irk 
pyk vkSj vU; ,atkbe OsHsfB4b dk :i  dks 
mi&vk.fodh LFkkuhdj.k ds :i esa  ds d.k 

{ks= esa dkcZfud vksj vdkZfud i)fr;ksa esa QkWLQsV vk;u lkanz.k 35
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ceckjh ls fo’ys"k.k vkSj I;kt ds fNyds dh dksf’kdkvksa eas 
GFP ¶;wt+u fuekZ.k fd;k x;kA bl iz;ksx ls irk pyk gS 
fd ]  LFkkuhdj.k dks n’kkZrk 
gS tks ,d izkIRk gqbZ egRoiw.kZ [kkst gSA

B flusfj;k iztkfr;ka ,d usØksVª‚fQd jksxtud gS tks 

dbZ egRoiw.kZ Qlyksa dks laØfer djrk gSA ,d uwru 
fo"kSys dkjd dh igpku djus ls dod jksttud ds 
mUur le> gksxh vkSj cksVªk;Vhl xzs eksYM jksx ds 
izac/ku ds fy, ,d oSdfYid fu;a=.k nf̀"Vdks.k ds fodkl 
esa enn gksxhA (ATMT) LBA 4404 ifjorZu dk mi;ksx dj 
dqy 200 eksuksdk;ksZfVd VªkUlQksesZUV~l dk ,xzkscSDVhfj;e 
ds ek/;e ls l̀tu fd;k x;k] rsjg VªkUlQksesZUV~l us 
cgqr de ok;jysal fn[kk;k vkSj vkxs ds fo’ys"k.k ds 
fy, mudk p;u fd;k x;kA rhu us T  dk dksbZ 
,dhdj.k ugha n’kkZ;k x;k ftlls ;g irk pyk gS] fd 
;s rhu VªkUlQksesZUV~l udyh FksA T  varosZ"k dh ,d 
izfr 20] 27] 29] 31] 36] 36] 50] 55 vkSj BCM 
 59 VªkUlQksesZUV~l esa ns[kk x;k ] tcfd  us 
thukse esa T  lfEeyu dh nks izfr;ka fn[kkbZaA ;g 
bafxr djrk gS fd ATMT  flusfj;k inkFkZ esa fcuk 
lksps le>s vkSj T;knkrj ,dy izfrfyfi dk ,dhdj.k 
fd;k x;kA T  pkj uwru thu vFkkZr~  188, 

 VªkalQsjsTk+ dk iz;ksx djrs gq, vkSj ,d 
iwokZuqekfur izksVhu fof’k"V ls ch flusfj;k inkFkZ ds fy, 
dksfMax djrs gq, vn~forh; igpku dh xbZ gS ¼fp= 
37½A ;s thu ch flusfj;k inkFkZ dh] jksxtudrk esa ,d 
laHkkfor Hkwfedk gks ldrh gSA

jklk;fud LisDVªe vkSj bu foVªks lSy ykbuksa esa fodflr 
djus ds fy, Xykbfljhftu Xykcjk dh iztkfr;ksa dh 
[kkst dh xbZ ¼fp= 38½A Ård lao/kZu lSy ifjiDork esa] 
:ikRed HksnHkko vkSj lap;u dks ldkjkRed 
ls lglac) fd;k x;kA ifjiDo LVksyuksa ¼4eghusa½ dks 

dk mi lsyyqj LFkkuhdj.k I;kt 
ds Nhyds dh dksf’kdkvksa dks 
lay;u fuekZ.k esa :ikarj.kA mi iSuy ¼d½ 

GFP izfrnhfIr] ¼[k½ dksf’kdk foHksnksa ds ukfHkd foHksn dh DAPI 

ds lkFk igpku djuk] ¼x½ mTToy {ks= vkSj ¼?k½ A, B vkSj C dh 
foyf;r Nfo Ldsy ckj 50 µm dks n’kkZrk gSA

 36

foyfxr VekVj ds iRrksa ij bu foVªks jksxtudrk dh tkap A ty fu;a=.k ds lkFk cwanksa dk lapkj.k( taxyh fdLEk (WT) ds 
chtk.kq fuyacu(  izfof"V mRifjorhZ vuqiwjd Dyksu (bcklp7) thu  dh foyksiu mRifjorhZ bcklp7)

 37
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Cell suspension from Leaf 

mUur vkdf̀rewYkd js[kkvksa esa bu&foVªks iqulZt̀u vkSj jklk;fud izksQkbfyax lSy foHksnu vkSj xkS.k p;kip;h 
LisDVªe ds chp laca/k dks le>us ds fy, varnZf̀"V

 38

bu foVªks ikniksa esa  ¼8-60 ,yth@feyhxzke½ 
dh vf/kdre lap; dh fo’ks"krk dk o.kZu fd;k x;kA 
lkbVksVksfDld v/;;u esa] m)j.kksa dk izHkko ekuo 
dSalj dksf’kdk ykbuksa ¼bufoVªks½ ds ,d iSuy ds fy, 
fd, x, ewY;kadu ls ladsr feys gSa fd vXuk’k; lSy 
ykbu ds lHkh pkSng m)j.k tkap ds izfr 
laosnu’khy FksA blds lkFk gh ikFk&os thu dks okLRkfod 
le; vkSj v/kZ&ek=kRed v/;;u ls irk pyk gs fd 
varj vfHkO;fDr  tSola’ys"k.k vkSj 
glabra la;a= esa fofu;eu ds vk.kfod vk/kkj dks le>us 
esa mi;ksxh gksxkA

3.4.3

lkoZtfud LokLF; ds egRo ds jksxksa ds var fo"kZ;h {ks=ksa 
ij /;ku nsus ds lkFk&lkFk LokLF; foKku esa vuqla/kku 
,ao fodkl xfrfof/k;kas dks c<k+ok nsus ds iz;kl tkjh j[ks 

x,A flQkfj’k dh xbZ dqN ifj;kstukvksa dk lkjka'k uhps 
fn;k x;k gS %&

eq¡g vkSj Hkkstu ufydk dk dSalj lokZf/kd ik;k tkus 
okyk dSalj gS] vkSj mudh lcls T;knk ?kVuk,a Hkkjr 
ds mÙkj&iwohZ jkT;ksa esa lwfpr dh xbZ gaSA tula[;k 
vk/kkfjr ,d v/;;u bl jksx ds jksxtudksa dks le>us 
ds fy, vfLFkjrk vkSj jksx izxfr lanHkZ esa ’kq: fd;k 
x;kA ,d vU; ifj;kstuk esa u, dSalj jks/kh la?kVdksa dk 
fofHkUu pj.kksa vkSj cgq lsyqyj LFkyksa ij dSalj ij yf{kr 
;kSfxdksa ds la’ys"k.k djus dh flQkfj’k dh xbZ gSA ubZ 
,fUt;kstsfud fu;kedksa dh [kkst ls dSalj ds mipkj esa 
cgqr xaqtkb’k gSA  angiogenesis esa IQGAP2 uked u, 
ekWfyD;qy dh Hkwfedk dks le>us ds fy, ,d ifj;kstuk 
dks lgk;rk nh xbZA 
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ikfdZlal jksx nwljk lcls vke vkerkSj ij ik;k tkus 
okyk U;wjks vi{k;h fodkj dk v/;;u] LVsV flXufyax 
ekxZ ds ek/;e ls vkSj vk;q lacaf/kr chekfj;ksa ds fy, 
,d csgrj pharmacotherapy ds fy, ikfdalal jksx esa 
ladsr ikjexu ds vk.kfod ra= dks le>us ds fy, 
’kq: fd;k x;k gSA ,d vU; ifj;kstuk] fofo/k raf=dk 
mi iz.kkfy;ksa ikxyiu ls ihfM+r jksfx;kas ds fy, uwru 
mipkj ij yf{kr blds lg&laca/k ds chp laca/kksa dks 
le>us ds fy, ’kq; dh xbZ gSA

cSDVhfj;y  fo’ks"k :i ls tqMs+ fMokbl] rsth ls 
yxkrkj laØe.k vkSj fouk’kdkjh Toyu’khy izfØ;kvksa 
ds ,d izeq[k dkj.k ds :i esa igpkus tk jgs gSaA 
;g ifj;kstuk  U;qVªksfQy lgfØ;k vkSj ckn esa 

eSØksQst }kjk apoptosis vkSj phagocytosis dh izfØ;k dks 
le>us dh fn’kk esa ’kq: dh xbZ gSA ,d vU; v/;;u esa 
nksuksa xzke ldkjkRed vkSj udkjkRed xzke  esa 
cSDVhfj;y ladsru vkSj biolilm fu:i.k ij yf{kr djus ds 
laØe.kjks/kh ds :i esa lipopeptides fodflr djus dh 
fn’kk esa ’kq: fd;k x;k gSA

fpduxqfu;k vkSj Msaxw tSls laØked jksx Hkkjrh; 
miegk}hi esa e`R;q ds izeq[k dkj.k gSaA ;g ifj;kstuk] 
Invitro vk/kkfjr tkap ds ek/;e ls vkSj lkFk gh lkFk 
fØLVsyksxzkQh }kjk lajpukRed O;k[;k ds ek/;e 
ls fpduxqfu;k laØe.k ds fy, vkS"k/kh; ikS/kksa dk 
mi;ksx djrs gq, vxz.kh la?kVdksa dh igpku djus 
ds fy, ’kq: dh xbZ gSA ,d vU; ifj;kstuk] dSls 
chtk.kqt dh laØked izdf̀r yacs le; rd lqj{kk 

eysfj;k vector esa VªkalfØIV ,UdksfMax izksVhu anopleles stephensi 39

 Biological Adhesion
 Biological Regulation
 Cellular component organization or biogenesis
 Cellular process
 Development process
 Growth
 Immune system process
 Localization
 Locomotion
 Metabolic process
 Multi-organism process
 Multicellular organismal process
 Reproduction
 Response to stimulus
 Signaling
 Single-organism process

 Behavior
 Biological Adhesion
 Biological Regulation
 Cellular component organization or biogenesis
 Cellular process
 Development process
 Growth
 Immune system process
 Localization
 Locomotion
 Single-organism process
 Signaling
 Response to stimulus
 Reproductive process
 Reproduction
 Multicellular organismal process
 Multi-organism process
 Metabolic process



45

iznku djrs gq, plasmodia ;d`r Lrj fof’k"V ,aVhtu dh 
izfrfØ;k izfrj{kk lsy dks ekWMqysV djus dks le>us ds 
fy, ’kq: dh xbZ gSA

gekjs ns’k esa dqy vkcknh dk 10 izfr’kr ls vf/kd 
yksx] ,uksQs+yht+ stephensi dh otg ls eysfj;k jksx ls 
izHkkfor Fks] tks fo’ks"k :i ls ’kgjh {ks=ksa esa ik, x,A 
dhVksa esa ekStwn hemocytes ePNjksa ds dbZ ’kkjhfjd vkSj 
izfrj{kk ifj.kkeks dks fu;af=r djrs gSaA ,d v/;;u] 
ePNj hemocytes fof’k"V izfrj{kk vkuqoaf’kdh fdLe dk 
ekWfyD;qyj midj.k dk mi;ksx djds ePNjksa eas bu 
dksf’kdkvksa ds dk;ksZa ij izdk’k Mkyus ds fy, ?kVdksa dh 
vk.kfod izd`fr dks le>us ds fy, fd;k x;k gSA vxyh 
ih<+h ds vuqØe.k ¼rki ekufp=½ dk mi;ksx djrs gq,] 
;g vuwBh igy gS ftldh izksVhu lkadsfrd ’kCnksa esa 
igpku dh xbZ gS ¼d̀i;k ikbZ pkVZ ns[ksa½A tks ¼fp= 39½ 
eysfj;k oSDVj esa plasmodial jks/kh izfrfØ;kvksa dks le>us 
esa vkSj vf/kd vuqla/kku ds jkLrs [kksysxkA ¼fp= 39½

eysfj;k osDVj ds laØe.k dh izfrfØ;k esa dh vfHkO;fä 
dh :ijs[kk esa egRoiw.kZ ifjorZu ns[kk x;k gSA ijthoh 
laØe.k estcku  vfHkO;fä dks ijthoh fudklh vkSj 
laØe.k nksuksa esa ifjofrZr dj ldrs gSaA ;g ns[kk x;k gS fd 
ekbØks vkj,u, fofu;fer thu bl izdkj ds ijthoh jksxksa ds 
fpfdRlh; fu;a=.k ds fy, ,d laHkkfor y{; gSA

XykbdksizksVhu ukeRk% proteophosphoglycans (PPGs) 
promastigotes vkSj amastigotes dh lrg ij] dbZ izdkj 
ds mucin iSnk djrk gSA bl foÙk iksf"kr ifj;kstuk esa 
;g ns[kk x;k gS fd PPGs lksfM;e stibogluconate esa 
fofHkUu izdkj ls laosnu’khy vkSj L.donovani tks lapj.k] 
vkØe.k vkSj ijthoh ds ckn baVªk lsyqju vfLrRo ds 
fy, egRoiw.kZ gSa] dh Hkkjrh; uSnkfud foyxu izfrjks/kh 
O;Dr fd;k x;kA

balqfyu izfrjks/k ij dkcw ikus ds fy, laHkkfor y{;ksa dh 
igpku djus ds fy, ,d xgu v/;;u fd;k x;k gSA 
GPR 119 ds fy, pharmacoe ekWMfyax dk iz;ksx djrs 
gq, tks eq[; :i ls vXuk’k; chVk dksf’kdkvksa vkSj vkarksa 
L dksf’kdkvksa esa O;Dr fd;k tkrk gS vkSj MD fleqys’ku 
laHkkfor ,xksfuLV dk mi;ksx djuk] igpku vkSj vkxs 

vkS"k/kh; ewY;kadu ds fy, la’ysf"kr djuk gSA ,d vkSj 
Lohdr̀ ifj;kstuk esa ân; jksx ds izfr gekjs vkS"k/kh; 
ikS/kksa dh {kerk ds mi;ksx dk v/;;u fd;k x;k gSA 
T TA) ds rus dh Nky ij ,d 
v/;;u ls irk pyk gS ân; okfgdk ds jksx ds cks> ij 
dkcw ikus esa vkS"k/kh; ikS/ksa vf/kd izHkkoh gSa ¼fp= 40½A
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ân; okfgdk jksx dh mipkjkRed dkjZokbZ 40

uSukslajfpr fyfiM  vkSj Curcumin lfgr ij 
,d vU; v/;;u esa vYtkbej jksx ds izfr izHkkoh 
izca/ku fn[kk;k x;kA Duchenne dystrophy (DMD) vkSj 
cSdj dh ekalis’kh dystrophy (BMD) ds lVhd mRifjorZu 
iSVuZ dk v/;;u djus ds fy, ,Dl fyaDM fjlsflo 
bugsfjVsM fodkj dk v/;;u djus ds fy,] ,d ifj;kstuk 
’kq: dh xbZ ftldk mís’; vxyh ih<+h ds vuqØe.k ds 
vk/kkj ij ,dy tkap fodflr djuk gS tks u dsoy 
foiFku cfYd mRifjorZu dk irk yxkus ls tqM+s vk/
kkj Lrj dks vkSj thuksVkbi QsuksVkbi lglaca/k lq/kkjus 
ds fy, Hkkjrh; ejhtksa dh vkuqoaf’kd izksQkby nLrkost 
dk Hkh mRifjorZu djuk gSA ,d ifj;kstuk esa thu 
,lksfl,’ku dh igpku dks le>us ds fy, ,fV;ksyksft 
vkSj Hkkjrh; vkcknh esa dkB dks fMLd volt̀u ds 
jksxuSnkfudh dk v/;;u fd;k x;k gSA v/;;u ds 
p;fur thuksa ds lewgksa ij fd;kA vkxs jsfM;ksykWftdy 
vkSj uSnkfud ifjorZuksa ds lkFk lglac)rk Hkh dhA

Øksgu jksx vkSj vYljsfVo dksykbfVl tSls iznkgd vka= 
jksx ds jksfx;ksa esa thiopurine p;kip; ds le>us dh 
fn’kk esa ,d vU; v/;;u esa thiopurine fpfdRlk esa 
u, Q+kekZdksdk;usfVd vkSj vk.kfod nf̀"Vdks.k ds lkFk 
egRoiw.kZ eqíksa ij dk;Z fd;kA ,d vkSj fd, tk jgs 
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cgq dsafUnzr v/;;u ls fQ;ksØksekslkbVksek esa germline
mRifjorZu dh Hkwfedk gS] tks ,d nqyZHk var% lzkoh 
vf/koD̀d xazfFk dh eTtk ls gksus okyk V~;wej gS] dk irk 
pyk gSA us= jksx ij ,d vU; v/;;u ls irk pyk gS 
fd tic ekxZ proliferative viterorethinopathy (PVR) 
ds pathophysilolgy esa egRoiw.kZ Hkwfedk fuHkkrs gSaA

3.4.4

bl {ks= esa 23-00 djksM+ ds ctV ds lkFk 46 ifj;kstukvksa 
dks SERB dh lgk;rk feyhA dqN foÙk iksf"kr dqN 
ifj;kstukvksa ds fnypLi ifj.kke bl izdkj gSa %

tfVy dh  dh e/;LFk 
;wchD;wfVu proteasomal izz.kkyh  esa ,d egRoiw.kZ 
Hkwfedk gSA  ladsr ikjxeu  dh th.kksZ}kj] vkSj 
dksf’kdk foHkktu dk fu;a=.k] izfrj{kk izfrfØ;k dk izsj.k] 
izfrys[ku dk fofu;eu] ruko izfrfØ;k] apoptosis, lwtu 
vkSj Hkzw.k fodkl tSlh tSfod izfØ;kvksa esa ’kkfey gSA Skp1 SCF
lfEeJ dh ,d egRoiw.kZ Hkwfedk gS] D;kasfd ;g ,Q&ckWDl 
izksVhu (FBP) ds fy, la;kstu lkbV gSA fØLVsyksxzkfQd 
v/;;u esa] fofHkUu FBP tgka Skp1 lh VfeZuy jSi ls 
dldj ,Q ckWDl Mksesu ds vklikl lfEeJ esa Skp1 dh 
lajpuk dks izLrqr fd;k gSA ?kksy voLFkk  NwV vkSj 
MD fleqys’ku dk mi;ksx djrs gq, bl ifj;kstuk esa Skp1
ds la:i.kkRed vkSj lajpukRed xq.kksa dk v/;;u fd;k 
x;k gSA ?kksy  MsVk C VfeZuy lfiZyksa H7 vkSj H8 ds 
yphysiu dh iqf"V djrk gS vkSj ;g irk pyrk gS fd FBp
ds vHkko esa bu lfiZyksa dh ifjHkkf"kr xkS.k lajpuk dh t:jr 
ugha gSA lh&VfeZuy lfiZyksa ds yphysiu vkSj MD x.kuk 
esa n’kkZ, x, vuqlkj muds F ckWDl Mksesu esa lajpukRed 
iquxZBu dh ekU;rk vkSj ca/ku esa egRoiw.kZ Hkwfedk gks ldrh 
gSA lewg us bl ifj;kstuk ds ifj.kke ds vk/kkj ij] 
ca/ku] vkSj fofHkUu FBP dh xfr’khyrk Skp1 }kjk ekU;rk 
ds fy, ,d ÞgSaM jslfyaxÞ rS;kj djus dk izLrko fd;k gS] 
¼fp= 41½A LkVhd ck/;dkjh rjhds vkSj ,d SCF lfEeJ dh 
lgh le> ls dSalj dh fo’ks"k izdkj dh nokvksa dks fMtkbu 
djus ds fy, ,d u, volj [kksysxkA 

Skp }kjk fofHkUu FBPs ds gkFk dq’rh ekWMy 41

Hand wrestling model of various FBPs by Skp 

Skp1 X-ray 
structure

Skp1 MD 
Structure

StructuRr

actin crosslinking izksVhu t dk ,d xSj 
ekalis’kh isoform gSA tks dSalj ds fofHkUu igyqvksa ds 
ckjs esa fyIr gSA Lru dSalj ds gksus vkSj esVkLVsfll 
esa t dh Hkwfedk dks izekf.kr fd;k x;kA 

t tn4) dh vfHkO;fä ds Lrj] xSj vkØked 
MCF 7 dksf’kdkvksa dh rqyuk esa vkØked 
231 Lru dSalj dh dksf’kdkvksa vkSj fofdj.k izfrjks/kh 

 dksf’kdkvksa ¼ ½ mUur :i ls fofu;fer 
fd;k x;k Fkk] bu izHkkoksa dk vklatu xfr’khyrk dh 
xMcM+h ds ek/;e ls vf/kfu;fer fd;k x;kA fofdj.k 
izfrjks/kh  dksf’kdkvksa esa] Actn4 ds fxjus ls phenotype 
midyk dks mesenchymal phenotype esa cnyk x;kA 
lkFk esa] ;s ifj.kke t Lru dSalj ds vkØe.k esa 
,d egRoiw.kZ Hkwfedk dk ladsr ns jgs gSa] vkSj t
dh [kkst ,d fpfdRldh; mEehnokj ds :i esa laHkkouk 
dks c<+krs gSa ¼fp= 42½A 

;s lsyqyj ÅtkZ mRiknu dh lkbVsa gSa] tks ’kjhj ds 
fofHkUu vko’;d dk;kZsa ds fy, vko’;d gSA bl izdkj 
mitochondrial bio genesis dk v/;;u ekbVksdkWfUMª;k 
ds :i esa fdlh Hkh jksx raf=dk foKku] ân; okfgdh 
djus ds fy, vko’;d gS blls ykSg p;kip; fodkjksa 
vkSj vU; chekfj;kas dh vksj fuf"Ø; gks tkrk gSA ;g 
v/;;u] izeq[k pSuy izksVhu TOM40, tks ekbVksdkWfUMª;k 
esa izos’k djus ds fy, lHkh izksVhuksa dk izos’k }kj gS] }kjk 
ekbVksdkWfUMª;k esa izksVhu ds vkxr dks le>us dh dksf’k’k 
dj jgk gSA blds vykok] izLrko dh] vo/kkj.kk MIA40
tks ,d vUrjf>Yyh varfj{k vkxr izkid gSa] dh 
p;kip; vkSj TOM40 la;kstu esa Hkwfedk dh igpku 
djuk gS PI lewg us ik;k fd TOM40 bldh varj f>Yyh 
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 Lru dSalj dh dksf’kdkvksa esa vfHkO;fä vkSj Atn4 fxjus dk vljA ¼d½  dksf’kdkvksa 
esa Actn4 dh vfr vfHkO;fäA ¼[k½ lSaMfop tSy esa geykoj fu;a=.k vkSj Abtn4 dk fxjuk vkØe.k ds trajectories

izfrfuf/kA ¼x½ Actn4 fxjuk  dksf’kdkvksa dh vkØkedrk dks jksdrk gS ¼?k½  dksf’kdkvksa vkSj 
fofdj.k izfrjks/kh  dksf’kdkvksa ¼ ½ ds izfr:i vkcknh ds phenotypel ¼³½  dksf’kdkvksa esa 
Actn4 dh vfr vfHkO;fä ¼p½ Actn4 fxjus ls  dksf’kdkvksa dh vkd`fr fOkKku myV tkrk gSA
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varfj{k Mksesu esa] ,d flLVhu ewy Hkko gksrk gS vkSj 
;g ’kk;n MIA40 vkSj redox p;kip; ds ek/;e ls 
TOM40 la;kstu esa ,d Hkwfedk fuHkk jgk gSA ifj;kstuk 
ds ifj.kkeksa esa ik;k x;k gS fd MIA 40 ekbVksdkWfUMª;k 
ls lewgksa ds fu;kZr esa ’kkfey gSA MIA40 dh deh 
ls ekbVksdkWfUMª;k esa ykSg dk lap; gksrk gS vkSj de 
lkbVkslksfyd ykSg ;qDr fd.od xfrfof/k;ksa dks de 
djrk gSA vkSj os ;g Hkh ikrs gS fd MIA40 bu foVªks 

vkSj bu fooks nksuksa es ykSg dks cka/krk gSA bu v/;;uksa 
ls irk pyrk gS fd MIA40, ekbVksdkWfUMª;k dh ,d Fe
fu;kZrd izksVhu gSA bu v/;;uksa ls igyh ckj MIA40
ds egRo vkSj varj f>Yyh varfj{k esa Fe fu;kZr ra= ds 
ckj esa lqjkx feyk gSA PI ds lewg us ’kq) iqu% la;kstd 
izksVhu ds lkFk iSp DySfEiax ds v/;;u dk iz;ksx djds 
TOM40 ds pSuy fuEkkZ.k dh LFkkiuk Hkh dhA

( ) fgLVksfyfVdk izksVhu ds lkFk flLVhu
synthase lfEeJ (CMC) ekWMy ASAT fgLVksfy-
fVdk trimer ds :i esa ekStwn gS SAT trimer ds 
rhu protomers gjs fl;ku vkSj etsaVk eas fpf=r 
fd, x, gSaA dosy ,d protomer ds lh&Vfe-
Zuy] PLP ¼ihys jax dh xasnksa vkSj fLVd½ OASS

fMej esa v.kq esa ls ,d lfØ; LFky ij ds lkFk 
lg&fØ;kA izR;sd SAT protomer ds lh&VfeZuy 
DWSI xasnksa vkSj fLVd dk izfrfuf/kRo djrh gS 
( ) flLVhu symthase lfEeJ esa EhOASS vkSj 
mRifjorhZ EhSAT1 dh vkilh lrgksa ij pktZ 
forj.kA SAT lh VfeZul ij udkjkRed pktZ fd, 
x, vo’ks"k ldkjkRed pktZ fd, x,A OASS

lfØ; LFky vkSj nks vU; LFkyksa ds iwjd gSA
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(CSC)
cSDVhfj;k ikS/kksa vkSj lcls jksttud prot esa CSC, 
nks pj.kksa ds ekxZ dk mi;ksx djds tSo la’ysf"kr gS] 
ysfdu euq";ksa esa ugha gksrk gS] vkSj blfy, flLVhu 
tSo la’ys"k.k dh e’khujh fpfdRlk foKku ds fy, ,d 
mi;qDr y{; gSA decamieric flLVhu synthase lfEeJ 
(CSC) lh&VfeZuy Vsy lsjhu ,flVkby VªkalQsjst dh 
(SAT) vks&,flVkby lsjhu (OASS) ds lfØ; LFky ds 
:i esa xBu fd;k x;k gS] tks ekxZ dks fofu;fer djus 
esa ,d Hkwfedk fuHkkrk gSaA CSC fu:i.k dbZ vo;oksa 
ds flLVhu tSo la’ys"k.k ekxZ dh tkap dh tk jgh gS 
(L.donavani, B. abortus vkSj oh- gStk tolytica esa ns’kh 
,atkbe CMC ugha cukrs gSaA tcfd SAT1 ds terminal 
{ks= esa nks E;wVs’ku ,d fLFkj flLVhu synthase lfEeJ 
dk fu:i.k gqvk gSA lajpukRed] tSo jklk;fud vkSj 
tSo HkkSfrdh v/;;uksa ds vk/kkj ij] E.hitolytica esa CMC 
ds fu:i.k dk izLrko fd;k x;k gS ¼fp= 43½A 

lSy esa RAD5IC vkSj XRCC2 izksVhu % thukse fofHkUu 
izdkj dh {kfr vkSj vuqdf̀r tSls {kfrxzLr dh {kfr 
ls xq.k lw=h foiFku dks izsfjr djrs gSa tks dSalj dh 
dksf’kdkvksa dh igpku gSaA bl izdkj] thukse v[kaMRkk 
ds j[kj[kko] thfor jgus vkSj izpkj djus ds fy, 
lHkh vo;oksa ds fy, ekSfyd egRo dk gSA izfrd̀fr dh 
leL;kvksa ls fuiVus ds fy, lSyksa dks fodflr fd;k 
gSA RAD51 vkSj RAD51 paralog izksVhu ,d ,slk izksVhu 
gS fd can dkaVs vkSj bldk iqu% vkjaHk] fLFkj j[kus 
esa fufgr gSA RAD51 dh paralogs O;oLFkk esa thukse 
j[kj[kko vkSj V~;wej neu Li"V ugha gSA v/;;u ls 
irk pyrk gS fd XRCC2 vkSj XRCC3, ATM vkSj ATR 

kinases }kjk phosphorylated fHkUu izdkj ls feyrk gSA 
;g ik;k x;k gS fd XRCC2 S247, ATR dkbust }kjk 
iqujkòfRr ruko dh izfrfØ;k esa phosphorylated gS vkSj 
bl QksLQksjkys’ku can dkaVs dh lqj{kk ds fy, vko’;d 
gSA tc XRCC2 QksLQksjkbys’ku ugha gksrk gS] can dkVs] 

 Mcy LVSaªM czsd dk lt̀u djus ds fy, VwV tk,axsA 
,slh ifjfLFkfr;ksa ds varxZr] XRCC3 S225, AT TR }kjk 
phosphorylated fd;k tk,xk vkSj bl QksLQkjkys’ku VwVh 
izfrdf̀r dkaVs dh ejEer esa izfrdf̀r dks iqu% vkjaHk djus 
ds fy, Hkkx ysrk gSA izfrdf̀r cgkyh dh ;g fØ;kfof/k 

dksf’kdkvksa ds vfLrRo dh lgk;rk Hkh iznku djrk gSA 
var esa] XRCC2 vkSj XRCC3 QksLQksjkbys’ku fof’k"V :i 
ls izfrdf̀r dkaVk laj{k.k vkSj Lru/kkjh dksf’kdkvksa esa iqu% 
vkjaHk djus dks fofu;fer djrk gS ¼fp= 44½ 

U;wdyh; fNnz lfEeJ U;wdyh; f>Yyh nks lrgh 
esa lafyIRk gS] iwjh rjg ukfHkd vkSj lkbVksIykTe ds chp 
eSØksekWyqD;qyj ds lHkh izdkj ds ifjogu ds e/;LFk gS 
vkSj thu vfHkO;fDr] cWVokjk] lSy HksnHkko vkfn tSls 
yxHkx lcls lSyqyj izfØ;kvksa dks fofu;fer djrk 
gSA blds vfrfjä] vkSj mlds lacaf/kr izksVhuksa 
esa ifjorZu dSalj vkuqoaf’kd fodkj] ân; okfgdk jksx 
vkSj ok;jy jksxksa dks dbZ ekuo vaxks ls tksM+k x;k gSA 
bl ifj;kstuk esa] PI ns’kh ekuo nucleoporin lfEeJksa ds 
foyxu dh ,d i)fr fodflr dh gS tks mi lfEeJksa 
ij lajpukRed v/;;u djus ds fy, gesa l{ke cukrh 
gSA

RAD51C vkSj XRCC3 cfYd XRCC2 ugha 
izfrdf̀r iqu% vkjaHk djus ds fy, vko’;d 
gSA izfrdf̀r aphidicolin djds izfrd`fr 
ruko mRizsj.k ds ckn la’kksf/kr thymidine 

analogs (IDU vkSj CldU) }okjk ekWuhVfjax 
dh Fkh ¼lkse;kthr ,V-vy-uj-2015½A
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3.5 xf.krh; foKku
xf.krh; foKku dk;ZØe xf.kr] lkaf[;dh] lapkyu vuqla/kku vkSj lS)kafrd daI;wVj foKku ds {ks= esa vuqla/kku dks 
çksRlkfgr djrk gSA chtxf.kr] dk;kZRed fo’ys"k.k] xzkQ fl)kar] rjafxdk fo’ys"k.k] fHkUukRed voydu varj lehdj.k] 
fØIVksxzkQh] xf.krh; e‚Mfyax] LVkWdkfLVd çfØ;k e‚Mfyax] lkaf[;dh] lapkyu vuqla/kku] vkfn tSls fofHkUu {ks=ksa esa 
dqy 17 ubZ vuqla/kku ifj;kstukvksa dks lgk;rk nh xbZA bu fu/kh;r ifj;kstukvksa dh izxfr @ miyfC/k;ka bl çdkj 
gSa %

Lie

fo’ks"k dk;Z vkSj Lie chtxf.kr ds ek/;e ls cgqfofo/k 
fo’ks"k dk;Z ds ,dh—r fl)kar vkSj fo’ks"k dk;Z fl)kar 
ds chp ,d dM+h dh LFkkiuk dh xbZ gSA fofHkUu dk;ksaZ 
ds l`tu ds fy, oxksaZ dks varfj{k&le;] fHkUukRed 
fo"ke çlkj leL;k] Volterra vfHkUu lehdj.kksa] eSfVªDl 
cgqinksa vkSj bu ifj.kkeksa dks ,dh—r vU; igpku ls 
çkIr fd;k x;k gSA

cgq fuHkZj voLFkk ¼,eMh,l½ ;kstuk dh n{krk] ,dy 
LkSaifyax ;kstuk vkSj vkorhZ lewg lSEifyax ¼RGS½ ;kstuk 
tks tSlh ekStwnk uewuk ;kstukvksa ds lkFk rqyuk dh xbZ 
gS tSlh ohcqy thou le; e‚My dk mi;ksx dj ds dh 
xbZ gSA ;g rqyuk vkSlr uewuk la[;k ¼ ½ ds :i esa 
dh xbZ FkhA  dks AQL ¼Lohdk;Z xq.koÙkk Lrj½ vkSj 
LQL ¼xq.koÙkk Lrj dks lhfer½ ds lHkh la;kstuksa ds fy,
RGS ;kstuk dh rqyuk esa NksVh ik;k x;kA

Økafrd rjax uacj ds ewY;kadu ds fy, la[;kRed 
lax.ku] Vsyj vkSj Mhu uacj] iksjl flysaMjksa ds fy, 
v{kh; xksykdkj pqacdh; {ks= esa mifLFkfr ds lkFk gh 
çnf’kZr fd;k x;k gSA ;g ns[kk x;k gS fd T
Couette vkSj Mhu çokg nksuksa ds fy,] Økafrd rjax 
la[;k] v{kh; pqacdh; {ks= dh mifLFkfr esa Øe’k cnyrh 
gS] tc flysaMj ikjxE; ugha gksrs gSaA

HIV-TB

TB ekud ?kVuk ds lkFk lg&laØe.k ds fy, 
,d ljy xf.krh; e‚My rS;kj fd;k x;k vkSj mldk 
fo’ys"k.k fd;k x;kA jksx eqä larqyu fLFkj ns[kk x;k 
dsoy tc nksuksa cqfu;knh çtuu la[;k ,d ls de gSaA 
bl ekeys dk irk yxkus vkSj HIV/AIDS ds mipkj ds 
çHkko ds la[;kRed mRizsj.k dk izn’kZu mi;ksx djrs gq, 
fd;k x;k gSA

3.6  HkkSfrd foKku

egRoiw.kZ {ks=ksa] tgka foÙkh; lgk;rk çnku dh xbZ] os 
dkcZu ukbVªkbM~l] pqacdh; uSuksd.k] lkSj dksf’kdk,a] 
uk¡vksfi,tkslzkfed] dkcZu uSuks Vîwc {ks= çHkkoh VªkaftLVj] 
v/kZ&nks vk;keh bysDVª‚u xSl] pkYdkstsukbM DokaVe 
M‚V~l] dksykbM;u ç.kkyh] vO;ofLFkr vfrpkyd vkSj 
LdSfuax Vufyax LisDVªksLdksih] dkap pkydRo] º;wlyj 
vykW; vkfn Fks dqN egRoiw.kZ fo’ks"krk,a bl çdkj gSa %

Hkkjrh; foKku lao/kZu] dksydkrk esa ògr rkieku jsat 
esa ls dh fÝDoslah jast esa LiF MksIM fyfFk;e 
esVkQkLQsV dkap ds Li+ ions dh NwV xfrdh dk v/;;u 
fd;k x;kA NwV xfrdh ij fLFkj vk;u ¼Cd2 +½ ds 
çHkko dk v/;;u djus ds fy,] dbZ CdI2 fyfFk;e 
Q‚LQsV dkap dk la’ys"k.k fd;k x;kA jpuk Li

2 2
O

3

B
2
O

3
vkSj Li

2
TeO

2 2
O

3
ds la?kVu dh fefJr dkap 

iwoZ ç.kkyh la’ysf"kr dh xbZ FkhA Ag+vk;u ifjogu 
y{k.k Ag foysfir pkanh lsysavkseksyhCMsV fefJr iwoZ dkap 
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lkexzh dks cny dj vkSj lkFk gh usVodZ iwoZ vuqikr ls 
fo’ys"k.k fd;k x;kA

uje inkFkZ] dsaæ cSaxyksj ds ,d lewg ls de ls] ,dy 
nhokj can dkcZu uSuksVîwc vkSj rjy fØLVy ds lfEeJksa 
ij nksgjh vkòfÙk ds :i esa switchable ;ksX; daMDVj 
ds :i esa] ,d dkcZu uSuks V~;wc pkydrk fLofpax] 
Å"ek;u tkap ds :i esa rjy fØLVy dh dkcZu uSuks 
V~;wc@ rjy fØLVy ij foLrr̀ v/;;u fd;kA Lo.kZ 
uSuks d.k@usekfVd rjy lfEeJksa esa dSyksjhehVjh vUos"k.k 
Hkh fd;k x;kA fo|qr pkydrk] mpkyd vfulksVªksih vkSj 
Lo.kZ uSuksd.k vkSj ,d detksj iksyj usekfVd fØLVy 
es NwV fÝDosalh lalwpd vkSj ,d rjy fØLVy Lo.kZ 
uSuksd.k lfEeJ dh fo|qr pkydrk dh of̀) ok;qfoy; 
d.kksa ds ,d tsy usVodZ ds }kjk dh xbZA pkydrk 
ekiu vkSj ,d fyfDoM fØLVy ¼DFLC½ dk ifj.kke 
dkcZu uSuksVîwc ds fy, ¼fp= 45½ esa iqu% fn;k x;k gSA

IISER&iq.ks] iq.ks esa ,d u;k mÙkstd lHkh fo|qr lfØ; 
lasing taD’ku dk v/;;u xfrdh gkbbySfDVd çfrfØ;k 
dh vkòfÙk vkSj le; Mksesu [kkst dk mi;ksx djrs 
gq, fd;k x;k FkkA ,DllkbVksul dh fctyh dh lHkh 

gsjkQsjh ds vNwrs {ks= ls ;g çrhr gksrk] gSa fd ,Dlkbl 
dh HkkSfrdh dh vusd fudk;] ,Dlkbl iksyjhVkWfud 
cksl&vkbUlVhu daMsUls’ku ¼BEC½ Bksl voLFkk ds ek=k 
<kaps vkSj laxr fQuksfeuk dh tkap djus esa vo’; 
lgk;rk feysxh rFkk ;g ,DllkbVksfud midj.kksa ds 
n{k fctyh fu;a=.k ;k rFkkdfFkr Þ,DlhDVª‚fuDlÞ ij 
vk/kkfjr u, vuqç;ksxksa ds fy, vfHkuo ekxZ iz’kLr dj 
ldrk gSA

vkbZvkbZVh] fnYyh esa R2 4 izdkj ¼tgka M = Pb, Sn vkSj
X = I, Br, R = vkxZsfud eksbVh½ ds <kaps esa dbZ u, 10 
ladjksa dk lQyrkiwoZd fuekZ.k fd;k x;kA y{k.k o.kZu 
fd;k x;k vkSj ;a= dh xq.koÙkk okyh vYVªk iryh fQYeksa 
ds fy, ubZ fuekZ.k dh i)fr;ka O;ofLFkr <ax ls [kksth 
xbZA uker% baVjdSyk’ku j.kuhfr] izR;{k teko vkSj lw{e 
;kaf=dh vi’YduA laukfHk ekbØksLdksi dh LFkkiuk vkSj 
la;kstu ,d lqfo/kk ds lkFk fd;k x;k rkfd lkFk&lkFk] 
ikjs"k.k] izfrfcac vkSj ih,y LisDVªk vkSj ,d fu/kkZfjr {ks= 
ij ih,y LisDVªk dks ekius dk dk;Z lQyrkiwoZd fd;k 
x;kA rjax nS/;Z rhozrk ¼4D MsVk lsV½ ds ih,y LFkkfud 
besftax dk ifj.kke ¼fp= 46½ esa iqu% izLrqr gSA 

,d ystj la’kksf/kr 10 ladj lajpuk ds la’kksf/kr ekbØksLdksi ds lkFk eki dk mnkgj.k ¼d½ 
ih ,y best ¼mnkgj.k % 410nm½( ¼[k½ yEckbZ cuke rjax nS/;Z ds ih,y xgurk js[kk 
LdSu ekufp=.k ¼x½ ikjaifjd mTToy {ks= izfrfcac vkSj ¼?k½ ih,y xgurk js[kk ds LdSu 
ih,y fu"dkflr ¼i½ ikajifjd mTToy {ks= Nfo vkSj ¼ii½ rnuq:ih ih,y xgurk ekufp= 
( PL=518nm) 410nm ij mRlkfgrA LIksDVªy tkudkjh ;gka ugha fn[kkbZ xbZ gSA
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HkkSfrdh dh bl ’kk[kk dh Js.kh ds varxZr fu/kh;r 
egRoiw.kZ fo"k; Fks nksgjh vkof̀Ùk nks vk;keh vojä 
2DIR) LisDVªksLdksih] detksj ekiu vkSj ’kkL=h; my>ko 
ukuksIykleksfuDl] czkbyy‚bu fc[kjus] QksVksfuDl] 
gksyksxzQh] vkfn pykbZ tk jgh dqN ifj;kstukvksa esa izkIr 
izxfr dh fo’ks"krk,a gSa %

¼i½ 40.0 W, 1064 nm iai che dk /;ku dsfUnzr djds 
~14.8 W xzhu (532 nm) dk tsusjs’ku dk vuqeksnu ¼jk"Vªh; 
foKku] f’k{k.k ,oa vuqla/kku laLFkku½ }kjk ns fn;k x;k 
gSA ,dy&ikl foU;kl esa 37 izfr’kr dh bl ,l,p 
n{krk dh mPpre gksus dh lwpuk FkhA ;gka rd fd ,sls 
mPp lhMCY;w fctyh ij Hkh ekik x;k ,l,p M2 SH 
che dh rqyuk esa tks iai che ls ekewyh vf/kd gS (M2 

¼ii½ SH iSnkokj dh ykbu foM~Fk 5 MHz ekih 
xbZA ¼iii½ iSnkokj che dk fo|qr fLFkjrk vf/kdre 
iai fo|qr FkhA

CaGa
2
O

4
dk Eu

3+ +
] ds lkFk foyksiu izkIRk ,d 

ifj;kstuk dks cukjl fgUnw fo’ofo|ky;] okjk.klh ds 
HkkSfrdh foHkkx ls eatwjh izkIr gqbZA bl lkexzh dh n`’; 
{ks= esa vPNh ikjnf’kZrk Fkh vkSj dq’kyrk ls 
lkSj va/krk ijkCkSaxuh fofdj.k vo’kksf"kr FkhA Tb vkSj Yb
vk;u&lg&foyksiu vxyh ih<+h dh lkSj dksf’kdkvksa 
ds fy, laHkkfor mi;ksx dh yttrium xSfy;e xkuZsV 
nanophosphors dk la’ys"k.k fd;k x;kA ,d pqacdh; 
{ks= dh mifLFkfr esa ,d izdkf’kdh f}&fLFkjrk gjs jax 
ds mRltZu 

0.05 4
QkLQksj esa ns[kk 

x;k FkkA Y
2
Ti

2
O

7
:Er3

+
/Yb

3+
 (EYYTO) QkWLQksj ls Li

+
vk;uksa 

ds lkFk fodflr fd;k x;k vkSj muds rkieku laosnu 
fu"iknu dk izfrnhfIr rhozrk vuqikr rduhd dk 
mi;ksx djds ewY;kadu fd;k x;k FkkA lanthanide
foysfir iz.kkfy;ksa esa jax rkieku V~;wfuax ds fy, ,d 
u;s nf̀"Vdks.k ls xeZ lQsn jks’kuh ikus ds fy, tkap dh 
xbZ FkhA

Nonlinear
vuqla/kku ds {ks= esa] tSls & MkWiyj LisDVªksLdksih] laosnh 
iz.kkyh esa xSjjs[kh; nhyk;eku ?kVuk] iYlj fuxjkuh] 
IykTek la’kksf/kr tSo f>Yyh vkfn esa dqN vPNh xq.koÙkk 
okyh vuqla/kku ifj;kstukvksa dks lgk;rk nh xbZA

fiNys o"kZ dbZ xqCckjk mM+kusa dh xbZa vkSj ekgkSy ds 
LisDVªk dh ,d ifj;kstuk esa Hkkjrh; [kxksy HkkSfrdh 
laLFkku] caxykSj] esa 5 fdeh ls 25 fdeh rd dh ÅpkabZ 
ij ys tk;k x;k FkkA vkadMksa dk fo’ys"k.k fd;k x;k tks 
lqnwj ijkcSaxuh LisDVªksLdksih ,DlIyksjj ls MsVk ds lkFk 
la;qDr FksA fUkEu ìFoh dh d{kk ls ok;qeaMy esa ns[kk x;kA 
bl iz;kl ds fy, lk/ku fodkl ,d jkLicsjh Pi ,dy 
cksMZ dEI;wVj vkSj lac) ncko vkSj rkieku ekuhVjksa ds 
lkFk LisDVªksxzkQ dk varjkì"Bkadu Hkh ’kkfey FkkA 

gkMªksfud B Mk;l vkSj cSys II F;ksjh baVjQsl IysVQkeZ 
(B2TIP) eas cSys 3 cSys II lh/ks CP mYya?ku ds 3 dk;Z 
lewg ns[ks x, gSaA MsVk iSdj vkSj vuiSdj MsVkcsl 
ls lacaf/kr dke fodflr fd;k x;kA vkbZvkbZVh,e ls 
ihvkbZ vkSj muds lewg LkizS’ku ,Yxksfjne dks fodflr 
djus vkSj ekU;rk nsus ds fy, cSys II dksj lkW¶Vos;j 
ds fy, ;ksxnku fn;kA ;g mYys[k fd;k x;k fd ekpZ 
2015 esa vkbZvkbZVh,e esa 4 CkSys fo’ys"k.k dk;Z’kkyk dk 
vk;kstu fd;k x;kA

gkbZMªksMk;ukfed fleqys’ku dk bLrseky fd;k x;k vkSj 
vkdk’kxaxk fdLe dh fMLd vkdk’kxaxkvksa ls lqijuksok 
lapkfyr ds dkj.k Hkkjh gkfu gqbZ ftlls foLrkfjr rki 
gSyks xSl ds izHkko ij fo’ks"k /;ku nsrs gq,A tu gkfu 
dk HkkSfrdh foHkkx] ds Hkkjrh; foKku laLFkku] caxykSj 
dh ,d ifj;kstuk esa v/;;u fd;k x;kA LVkj cLVZ 
vkdk’kxaxkvksa ls QksVkWuksa ds vk;uhdj.k ds va’k ¼Fesc½ 
dh NwV dh x.kuk dh xbZ FkhA 2D ,DlhfleSfVªd  
áMªksM;ukfed fleqys’ku dk mi;ksx djrs gq,] vksch 
la?kksa esa lqijuksok dks vksojySfiax djds cus lqij cqycqys 
dk Hkh v/;;u fd;k x;kA ,d eankfduh; iou ds fpUg 
ds :i esa QehZ cqycqys dh cgq rajxnS/;Z lqfo/kkvksa dh Hkh 
[kkst dh xbZA







;qok oSKkfudksa ds fy, dSfj;j ds fodkl esa LVkVZ&vi vuqnku ,d vfHkUu dne gSA bl o"kZ 
YSS dks nks Ldheksa & (N-PDF) vkSj 

(ECRA) ds :i esa iqulZajfpr fd;k x;kA N-PDF Ldhe dk mn~ns’; 
;qok PhD ds fy, ns’k dh ’kS{kf.kd laLFkkvksa vkSj vuqla/kku iz;ksx’kkykvksa esa iksLV &MkWDVksjy 
vuqla/kku v/;srko`fÙk;ka izkIRk djus ds volj iznku djuk gSA ;g iqjLdkj] ;qok vuqla/kkudrkZvksa dks] 
fu;fer inksa ij vkjafHkd ’kS{kf.kd dSfj;j esa LVkVZ&vi vuqnku nsdj ,d Lora= vuqla/kku ds fodkl 
dks lgt cukrk gSA o"kZ ds nkSjku] 1057 ;qok vuqla/kkudrkZvksa dks fofHkUu fo"k;ksa esa lgk;rk nh xbZA 

4.1  jlk;u foKku
4.1.2

o"k Z d s nk Sjku lgk;rk i z k Ir ifj;k stukvk s a  d s 
nk;js esa jklk;fud foKkuksa esa izdkf’kd LiSDVªksLdksih ds 
ek/;e ls ?kksyksa esa ledkyhu fo"k;ksa ds ifjn’̀; vkrs 
gSaA

baLVªhV~;wV vkWQ uSuks lkbal ,aM VsDuksykth] eksgkyh 
dh bl ifj;kstuk dk mís’; futh ;kaf=d {kfr dk 
th.kkZs}kj djus dh {kerk okyh LekVZ lkexzh dk v/;;u 
djuk gSA ;s Lor% LoLFkdkjh lkefxz;ksa] ftuds mnkgj.k 
vusd izkdf̀rd vkSj ltho iz.kkfy;ksa esa ik, tk ldrs 
gSa] dk ekWfyD;qyj vU;ksU;fØ;k ds laca/k esa v/;;u 
fd;k x;kA ;g Lor% th.kkZs}kj dk dk;Z lqifjHkkf"kr 
dEikVZesaVyhd̀r volajpukvks ds ewy ds vanj 
mRizsj.k & e/;LFk mRizsj.k lfØ;.k }kjk fd;k tk 
ldrk gS ftlls fd.od ds mRizsjd ewy dh vuqdf̀r dh 
tk ldsxhA vkS"k/k lqiqnZxh vkSj besftax ds fy, Lor% 
LoLFkdkjh uSuks dSIlwy] uSuks tSo fpfdRlk esa vuqiz;ksxksa 
dh lEHkkouk ds dkj.k iksfyefjd uSuksd.k ds fMtkbu] 
,dy iksfyej psu foQyrk ls] :i vkSj vkdkj ds 
fu;af=r y{k.kkas lfgr] vuqla/kku dk {ks= mHkjsxkA

bl ifj;kstuk dk mís’; fd.od mRizsj.k dh vuqd̀fr 
cukus ds y{; ds lkFk ,llhih,u }kjk fufeZr ,d 
y?kqd̀r uSuks&izfrfØ;kdkjd dh fMYkhojh nsuk gS] ftlesa 
jlk;fud izfrfØ;kvksa dk mRizsj.k fd;k tk ldrk gSA 

blds vfrfjä] bl ifj;kstuk dk mís’;] ,sls dEikVZesaVksa 
dk fMtkbu rS;kj djuk gS] ftuesa Lor% LoLFkdkjh 
vfHkdeZdksa dk HkaMkj.k fd;k tk lds vFkok mRizsjd 
}kjk l`tu fd;k tk ldsA Hkfo"; esa] bu uSuks&vfHkdeZdksa 
dh Hkkjh ek=k esa [kkst] izfrj{kh lrgh ijrksa ds Lor% 
LoLFkdkjh foysiu vuqiz;ksxksa esa Hkh dh tk ldrh gS 
rkfd {kj.k & e/;LFk {kfr dks jksdk tk lds ¼fp= 47½A

bl vuqla/kku ls vfrekWfyD;qyj iksfyefjd uSuksd.kksa esa 
,d u, izfreku x<+us vkSj mRizsj.k vkSj Lor% LoLFkdkjh 
lkefxz;ksa esa muds vuqiz;ksxksa dh vk’kk gSA bruk gh 
ugha] bl ifj;kstuk esa fodflr flaxy psu uSuksd.kksa dk 
vU; LekVZ vuqiz;ksxksa tSls mRizsj.k&izfrfØ;kRed vkS"k/k 
fMyhojh@Lor% LoLFkdkjh tSo lkefxz;ka vkSj vfr n{k 
mRizsjd uSuks izfrfØ;k dk Hkh irk yxk;k tk ldrk gSA 

IISER iq.ks esa YSS Ldhe ds varxZr ,d lgk;rk 
izkIr ifj;kstuk gSA ;g ifj;kstuk bySDVªkfud vkSj 
izdk’k bySDVªkfud midj.kksa] tSls QksVksoksYVsDl] izdk’k 
mRltZd&Mk;ksM~l (LEDs), izdk’k lalwpd vkSj eqnz.k 
;ksX; bySDVªkfudh] tks cnys esa uSuksfØLVy fQYe dh 
bySDVªkfud xq.kksa ij fuHkZj djrh gS rFkk bl izdkj vUrj 
la;qDr fudVorhZ uSuksfØLVy ij fuHkZj gSa] ,dhdj.k eqgS;k 
djkrh gSA rFkkfi] dksyksbMy uSuksfØLVy] lkekU;rk ,d 
blqysfVax vkxZsfud ijr ls <ds gksrs gSaA ifj.kkeLo:i 
vn{k batSD’ku vFkok pktZ okgd dk fu"d"kZ.k ds dkj.k 
ek=k fuf’pr izHkko vkSj ?kksy izfØ;kRedrk ds ykHk dk 
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mi;ksx ugha fd;k tk ldrkA bl n{k us fofHkUu izdk’k 
bySDVªkfud vuqiz;ksxksa ds fy, vkxkZsfud&eqä v/kZpkyd 
uSuks fØLVyksa dk fodkl fd;k gS ftlesa ty fc[kjko 
ds fy, n`’;&izdk’k lfØ; QksVks mRiszjd vkSj lkSj lSy 
’kkfey gSaA fyxsaM & eqä PbS vkSj PbSe uSuksfØLVy esa 
d{k rkieku ij] vfHkeq[kh vVSpeSV] ds fu;kstu djds 
Bksl voLFkk dh izfrfØ;k gksrh gS] ftlls de ykxr 
ds mPp rkieku ds v/kZpkyd fQYe curs gSaA mUgksaus 
jklk;fud laosnu ds fy, dkcZfud eqä uSuksfØLVy 
dk fu;kstu Hkh dsoy blfy, fd;k fd fo’ys"kd [kkyh 
uSuksfØLVy lrg ij vklkuh ls lgfØ;k dj ldsaA 
i;kZof.kZd fgRkS"kh uSuksfØLVyks] tSls AgInS2 vkSj Ag2S 
uSuks fØLVy ds ek/;e ls izdk’k bySDVªkWfud vuqiz;ksxksa 
ij dsfUnzr djrs gq,] bu dk;kZsa dh fo’ks"krkvksa dks layXu 
fp= 48 esa laf{kIr :i ls n’kkZ;k x;k gSA

i;kZokf.kZd fgrS"kh uSuksfØLVyksa dk bLrseky djrs gq, 
izdk'k&bySDVªkfud vuqiz;ksxksa ds laf{kIr mnkgj.k 48

ekWfyD;qyj fØLVyksa esa izdk’kh; y{k.kksa dks vuqdwy cukus 
ds fy, ,d vklku :V dh YSS Ldhe ds varxZr 
lgk;frr MkW- lquhy o?khZl] CSIR&jk"Vªh; vURkfoZ"k;h 
foKku vkSj izkS|ksfxdh laLFkku (CSIR-NIIST) dh ,d 
ifj;kstuk gSA bl ifj;kstuk esa lkefxz;ksa dks fLop 
djus vkSj Bksl voLFkk ds izfrnhfIr dks V~;wu djus ds 
fy, iksfyekfQZte@pj.k ikjs"k.k ds mi;ksx ij v/;;u 
ekWfyD;qyj lkefxz;ksa] fo’ks"kr;k fVªcksY;qfefulasl vkSj 
eSdsuksY;qfefulasl ds :i esa] dh ;kaf=d izfrfØ;k dk 
ewY;kadu djus dk fopkj gSA

ekWfyD;qyj lkefxz;ksa dh Bksl voLFkk ds xSj dksosysaV 
:V }kjk ekWfyD;qyj iSfdax }kjk lanhiu y{k.kksa dks 
fLop djuk vkSj V~;wfuax djuk ,d vkd"kZd izR;k’kk 
gSA ;g j.kuhfr] Bksl] dh ,d cM+h Jà[kyk cgq:iksa] 
foyk;d ladkjks izfr:ih pj.k] uSuks@lw{e fØLVyksa 
dks izkIr djds ykHk ds ekWfyD;qYl dh mi;ksfxrk dks 
c<+kuk lEHko djsxh rFkk cgq?kVd iz.kkfy;ksa&fof’k"V 
¶yqjksQksj O;oLFkk ds :i esa mRltZu ds y{k.k gksaxsA 
pwafd ukWu&dksosyasV vU;ksU;fØ;k,] tks cgq:iksa vFkok 
lqijekWfyD;qyj lfEeJksa esa ¶yqjksQksj O;oLFkkvksa dk 
fu/kkZj.k djrh gSa] detksj gSa vkSj yphyh gSa] mudk 
ifjos’kh voLFkkvksa ds v/khu mudk cuuk vkSj VwVuk 
vf/kd okLrfod gksrk gS] bl izdkj] izfr:ih :ikarj.kksa 
dks izkIr djus dh lEHkkouk gS vkSj blfy, ckº;&laíhiu 
izfrfØ;kRed vkSj fLop&;ksX; ekWfyD;qyj izfrnhIr 
lkexzh gSaA bl v/;;u esa volajpuk & izdkf’kdh y{k.k 
laca/kksa dks mtkxj djus vkSj okLrfod Kku ds vk/kkj esa 
lao/kZu djus ds fy, varjfo"k;h vkSj cgqrduhdh igq¡p 
dh laxrrk vkSj dk;Z{ks= ij cy fn;k x;k gS ¼fp= 49½A

uSuksd.kksa esa flaxy psu iksfyej dh psu {kfr vkSj mRiszj.k ds fy, uSuksd.kksa ds lqifjHkkf"kr ewy ds vanj mRiszjd 
dh xzkf¶Vax 47

SubstrateProduct

Catalyst
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ekWfyD;qyj lkefxz;ksa ds Bksl voLFkk ds 
izfrnhIru y{k.kksa dh V~;wfuax dk laf{kIRk izfrosnu 49

xfrdh; :i l s V S ªi fd, x,] vk a f ’ kd i wo Z&
la;ksftr eSVkLVscy volajpuk,a] izfrfØ;k lao/kZu ij 
egRoiw.kZ vknku ogu djrh gS vkSj izkS|ksfxdh; :i 
ls laxr leUo; la;kstuksa dh fØ;kfof/k rS;kj djrh 
gSA bl lewg us leUo; lfEeJksa dh ,d lhjht] esa 
voljapukRed vkSj :ikarj.k laca/kk s a ij v/;;u 
fd;k rkfd okLrqf’kYih leUo; lfEeJ es a Øeokj 
volajpuk fodkl ij xgu tkudkjh nh tk ldsA fLFkj 
lfEeJ ds fØLVy Bksl voLFkk ds FkeksZ&Øksfed dk 
fMgkbMªs’ku vkSj ,us’ku izfrfØ;k ds fy, Xyklh pj.k esa 
:ikarj.k rkih; mipkj dk /;ku iwoZd b"Vrehdj.k djds] 
mUgkssaus ,d Vªkalh ,aV fØLVsykbu pj.k izkIr fd;k] tks 
Co(II) leUo; T;kfefrr esa v"VQyd ls f=dks.kh; 
f}fijkfeMh; rd iqulZajpuk dh otg ls] lewg us ;g 
uksV fd;k fd fØLVy dh lrg esa Hkh la’kks/ku gksrs 
gSaA ekWfyD;qyj fØLVyksa esa izdk’k izfrfØ;k ls lgc) 
lrg iqulZajpuk ?kVukvksa dks uksV fd;k x;k ijUrq 
rkih; iz sfjr ?kVukvks a ds vuq:i i;Zos{k.k leUo; 
lfEeJksa ds fy, vkiokfnd gS vkSj vHkwriwoZ gSaA lglaca/kh 
ijek.k q vy ekbØk sLdk sih] u Suk sb aM suV s ’ ku RkFkk 
lajpukRed vknku] ,uhvkbVªkfed nh?kZ jsat dh lrg 
izotu ls vkSj ckn esa ikjs"k.k }kjk ykbZ xbZ lrg 
iqulZajpuk ?kVukvks a ij xgu tkudkjh nh xbZ gSA 
fLyi Iysu (01-1), tks fØLVy lrg dks ,d b"Vre 
dks.k ij ikj djrk gS] lrg&iqu% vfHkeq[kh vkSj 
izoztu ds fy, ,d ÅtkZRed oguh; :V iznku djrk gS 
¼fp= 50½A 

bl ifj;kstuk esa bl ckr ij tksj fn;k fd 
ekWfyD;qyj fØLVyksa dk uSuks&baMsUVs’ku] vUrj 

ekWfyD;qyj vU;ksU;fØ;kvksa dh izk;ksfxd :i ls ’kfä 
dh ek=k dk o.kZu djus dh xqatkb’k gS vkSj lh/ks rkSj 
ij fofHkUu fdLe dh vU;ksU;fØ;kvksa dh rqyuk djus 
dh xqatkb’k gSA 

MkW- dksMkUnkjkeu jkekuqte] Hkkjrh; izkS|ksfxdh laLFkku] 
enzkl dks YSS Ldhe ds varxZr lgk;rk nh xbZ 
,d ifj;kstuk gSA bl ifj;kstuk dk mís’; iksj"k.k 
/kkrq dkcZfud lfEeJksa@/kkfRod dkcZfud ÝseodZ dh 
bySDVªksjklk;fud vkWDlhtu dh dVkSrh djus dh fØ;k 
dk ewY;kadu djuk gSA ;s /kkrq lfEeJ] mPp lrg {ks= 
ij fc[kjus ij] bySDVªkfud lqpkydrk nsus ds fy, 
dkcZu lgk;rk] dk iksfyej bySDVªksykbV eSEczsu bZa/ku 
lSyksa (PEFCs) esa vkWDlhtu dh dVkSrh ds fy, dSFkksM 
ds :i esa iz;ksx fd;k tk,xkA ;s mRizsjd] eagxs IysfVue 
vk/kkfjr mRizsjdksa ds fodYi gSa tks bl le; PEFCs 
ds dSFkksM esa yxk, tkrs gSa ¼fp= 51½

MkW- jkekuqte vkSj muds ny us ,d Co(III) fMej dk 
la’ys"k.k fd;k vkSj bldh jklk;fud lajpuk dh igpku 
dh gSA Co(III)fMej/C dh vkDlhtu dVkSrh izfrfØ;k 
(ORR) fØ;k dks vkWDLkhtu lar`Ir 0.1 KOH ?kksy esa 
iznf’kZr fd;k x;kA CV MkVk ls Co3+/Co2+ fjMkWDl ;qXe 
dh mifLFkfr n’kkZbZ xbZ gS] ftlls lEHkor;k vkWDlhtu 
dk vf/k’kks"k.k fd;k tk ldsxk vkSj ORR dk mRiszj.k 
fd;k tk ldsxkA DFT fo’ys"k.k] Co(III) fMej ij O2 
ds ,aM&vkWu vkSj lkbM&vkWu vf/k’kks"k.k dh lEHkkouk 
dks lwfpr djrk gSA ?kw.kZu fMLd bySDVªksM (RDE), 
dkSVs dh&ySfop (KL), vkSj ?kw.kZu fjax fMLd bySDVªksM 
(RRDE), dk la;kstu] iSjksDlkbM ikFkos }kjk vkWDlhtu 
dh dVkSrh dh fn’kk esa fcanqvksa dk fo’ys"k.k djrk gSA 
;g mRiszsj.k] lEiw.kZ feFkkuksy lgu {kerk vkSj cf<+;k 
nh?kkZof/k fLFkjrk dks iznf’kZr djrk gS] blfy, izR;{k 
feFkkuksy bZa/ku lSy vkSj iksfyej bySDVªksykbV eSEczsu bZa/
ku lSyksa esa dSFkksM ds :i eas dk;Z djus ds fy, mi;qä 
gSA

lfEeJ g-C3N4 varfoZ"V dqN lrgh xzkQhu dks ,d lh-
ycan DokVZ~t ,Eiqy (G-TZ-Co) 800 oC esa ij Co(III) 

fMej dks ikbjksykbftax djds izkIRk fd;k x;k gSA 210 
oC ls Åij] Co(III) fMej ds fØLVyksa ls 2,2’ ckbikb-
jkbMhu (Bpy) dh Co(III) fMej ds fØLVyksa ls fueqZfä 
ls dksckYV vk/kkfjr Lo&LFkkus izkIr lw{efNfnzy VSEiySV 
dk fu:i.k gksxkA mUur rkieku ij] Bpy vi?kVu gks 
tkrk gS vkSj lw{efNnzksa esa dkcZuhdr̀ gks tkrk gS ftlds 
ifj.kker% dqN lrg xzkQhu curs gSaA blds lkFk&
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lkFk] Bpy dkcZu&ukbVªkstu vk/kkfjr ghVjkslkbfDyd 
lkexzh esa fldqM+ tkrs gSa] tSls Vªkbtkbu vk/kkfjr 
eksbVh (g-C3N4), dk 2D usVodZ] tks dqN lrg xzkQhu 
esa varfo"V n’kkZrs gSaA vYdkykbu ek/;e esa vkWDlhtu 
i kbj k sy kbt +M Co( II I )  fMej dh dV k S r h  d k 
mRizsj.k djrk gS] tks ÅtkZ iz.kfy;ksa] tSls bZa/ku lSyksa vkSj 
/kkrq&ok;q cSVjh] esa frfgr izfrcfØ;kvksa esa ls ,d gSA

ny us ;g Hkh ns[kk fd ikbjksykbTM Co(III) fMej dh 
vkWDlhtu dVkSrh izfrfØ;k dk;Z] EDTA dh ekStwnxh 
ds izfr laosnu’khy ugha gS] tks mRiszjd esa dksckYV 
vk;u ds lkFk tqM+k gS] ijUrq Vªkbtkbu&vk/kkfjr 
eksbjht+ ds lkFk blds vU;ksU;fØ;k ds dkj.k Bpy

dh ekStwnxh dks egRoiw.kZ <ax ls nck;k tk ldrk gSA 
10 mM EDTA vFkok 10 mM Bpy okys 0.1 N KOH 

?kksy esa dh tkus okyh vkWDlhtu dVkSrh izfrfØ;k ds 
vk/kkj ij] bl ny us crk;k fd dksckYV vk/kkfjr 

VSEIysV dsoy ORR mRiz sjd LFky dk lao/kZu vkSj 
fu:i.k djrs gSa vkSj blesa dksbZ Hkwfedk ugha gksrhA 
ikbjksykTM Co(III) fMej (G-TZ-Co) ij ORR ds 
fy, vkWulSV foHko Pt/C ls yxHkx 80 mV fuEu gSaA 
rFkkfi] 0.84 V vs. RHE ls uhps G-TZ-Co dh fØ;k 
Pt/C ls csgrj gS ¼fp= 2½A blfy,] bl mRizsjd ij 
ÅtkZ iz.kfy;ksa esa iz;qä IysfVue vk/kkfjr mRizsjdksa ds 
,d fo’o izfrLFkkiu ds :i esa fopkj fd;k x;k gS 
¼fp= 52½A

bl ny us /kkrq & dkcZfud lfEeJksa@/kkrq dkcZfud 
ÝseodZ dh vkWDlhtu dVkSrh izfrfØ;k l{kerk rFkk 
Co(III) fMej ds ikbjksykbftl ls izkIRk xSj dherh 
/kkrq mRizsjdksa dk fu;kstu djrs gq, izR;{k & cksjks 
gkbMªkbM bZa/ku lSy dks Hkh n’kkZ;k gSA

[Co
2
 (OH)

2
 (OOCCH

3
)
3
 (bpy)

2
] NO

3.1.5
H

2
O, 0.1 N KOH ?kksy esa vkWDlhtu dVkSrh izfrfØ;k ds fy, ,d Co(II) fMej 

vk/kkfjr /kkrq dkcZfud lfEeJA 51
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¼d½ g-C3N4 dh lrg lajpuk vkSj xzkQhu varfoZ"V volajpuk n'kkZrs gq, G-TZ-Co dk SEM izfrfcac 
¼[k½ ifjdfYir lfØ; lajpuk vkSj ¼x½ O

2
 larÌr 0.1 N KOH esa G-TZ-Co ds ORR RDE iksyjhdj.k oØA 52
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4.2  iF̀Okh vkSj ok;qeaMyh; foKku
4-6 djksM+ dh dqy ykxr dh pokyhl ubZ ifj;kstukvksa dks Lohdf̀r nh xbZA bu fu/kh;r izLrkoksa }kjk Hkkjrh; 

Hkw&Hkkj ds foorZfudh fodkl] unh iz.kkyh vkSj leqnzhfoKku] izkdf̀rd vkSj ekuo foKkuh vkink,a] ok;qeaMyh; foKkuksa] 
tyok;q ifjorZu] iqjkouLifr] iqjkikfjfLFkfrdh vkSj Hkw&ty fo|qr foKku ds mRØe {ks=ksa ds fofHkUu igyqvksa ij fopkj 
fd;k tk,xkA dqN ifj;kstukvksa dh eq[;&eq[; fo’ks"krk,a fuEukuqlkj gSa %

ekuo fufeZr bdksflLVe lfgr v/;;u {ks= dh iqjk 
i;kZof.kZd fofo{kkvksa ls lgc)] vkSj gksyksflu tyok;q ds 
y{k.kksa dk [kqyklk djus ds fy, Hkw jklk;fud iSjkehVjksa 
fHkUurkvksa vkSj muds vuqikrksa dk fu;kstu fd;k x;kA 
jklk;kfud ifjorZu lwpdkad (CIA) ds lkekU; ewY;ksa 
ls lq>ko feyrk gS fd m".kdfVca/kh; ls mi m".k 
dfVca/kh; rd tyok;q voLFkkvksa ds varxZr lzksr iRFkj 
dk e/;LFk jklk;fud vi{kh.ku gksrk gS fofHkUu ryNV 
rarq dh v/kks ewy izòfr;ka] OM, CaCO

3
, izeq[k vkSj Vsªl 

rRo vf/kd ÅtkZ dh ?kVukvksa ds ifj.kkeLo:i xgjkbZ esa 
cf/kZr ifjorZu n’kkZrs gSaA tks ryNVksa ds teko ds nkSjku 
gksxkA Cr dk vf/kd ewY; ewy ds Åijh izfrPNsn ij 
ns[kk x;k gSA Cr dh fHkUurk Fe vkSj Mn fHkUurk 
dks vlgdkfydrk ds :i esa ns[kk x;k gSA ifj.kke 
n’kkZrs gS fd ryNVksa esa Cu, Zn vkSj Pb nksuksa Hkw&lt̀u 
vkSj xSj Hkw&lt̀u fØ;kvksa ls mRiUu gksrs gSaA vkSlr 
egk)hih; fØLVy ewY;ksa ls ekewyh ls vf/kd dksckYV 
ewY; ;g lwfpr djrs gS fd ryNVksa esa dksckYV vkSj 
LVªk¡f’k;e eq[;r% fyFkksftul ewy ls mRiUu gksrs gSaA 
’kSy fnukadu lEHkor;k vf/kd ÅtkZ dh ?kVukvksa ls 
feyku djrs gS rFkk bldh iqf"V djrs gSa tsk o"kZ 1883 
ds nkSjku ØkdkaVksvk Hkwdai vkSj rRi’pkr lwukeh }kjk 
v/;;u {ks= dks izHkkfor djrs gSaA dkjd fo’ys"k.k ynku 
iSVuZ n’kkZrk gS fd ryNVksa ds izeq[k vk;u vkSj Vsªl /kkrq 
SiO

2 
ds vykok bl dkjd ls lacaf/kr gSa rFkk fo’ys"k.k] 

dqN xgjkbZ ij jklk;fud la?kVu esa izeq[k fHkUurkvksa 
dks n’kkZrsa gSa vkSj lwfpr djrs gSa fd ryNV teko 
dh vof/k ds nkSjku izeq[k iqjk tyok;q laca/kh ?kVuk,a 
vFkok izkd`frd ?kVuk,a gqbZ gkasxhA rF; Ldksj] xgjkbZ ij 
/kkrqvksa ds la/kVu esa vpkud gq, izR;k;u dks n’kkZrs gSa 
vkSj lq>ko fn;k x;k gS fd rjkbZ ;ksxnku ds izfr leqnzh 
vkØe.k dh izeq[krk gksrh gSA 

(DRS) 

bl v/;;u esa e`nk laf[k;k iznw"k.k dk irk yxkus ds 
fy, VisNIR, MIR vkSj la;qä LiSVªk dk bLrseky djrs 
gq, DRS dh l{kerk dh [kkst dh xbZ gSA ek=kRed 
n`f"V ls MIR vkSj la;qä VisNIR dh rqyuk esa bykfLVd 
usV & izFke O;qRifÙk ekWMy (R2=0.97, RPD=6.32, 

ds ek/;e ls 
VisNIR LiSDVªk }kjk csgrj ifj’kq)rk ikbZ xbZA bl 
v/;;u esa] rhu fHkUu&fHkUu LiSVªy iwoZ mipkjksa vkSj 
PLSR n’keyo i)fr ds la;kstu ds pj.kksa esa eǹk Bksl 
dh ek=k dk fu/kkZj.k djus ds fy, ,d ljy vkSj lqfo/kk 
tud VisNIR DRS vk/kkfjr izksVksdksy n’kkZ;k x;k gSA 
ifj.kke lwfpr djrs gSa fd Mg vkSj Ox iwYl ds ekWMyksa 
dks NksM+dj] lHkh ekWMyksa dk 0-73 ls 0-97 rd dh 
fu/kkZj.k jsat ds lgn{kdksa ds lkFk larks"ktud fuekZ.k 
fd;k gSA ,slk lEHkor;k mudh LiSDVªyh lfØ; Fe 
oxides] e`nk [kfutksa] vkSj e`nk ds [kkn&feÍh okys 
[kaMksa lfgr muds lg fHkUurkvksa ds dkj.k gqvk gSA 
blds foijhr] Mg vkSj Ox ewyksa ds fy, dksbZ larks"kizn 
lgefr ugha ns[kh xbZA

ryNV foKkuh fo’ys"k.k ls fu{ksih fØ;kfof/k vkSj laxr 
leqnz Lrj ds ifjorZu dh izfrfØ;k esa iqjk lgorhZ 
vuqØe okLrqf’kYi lfgr dk irk pyrk gSA okLrqf’kYih 
rRo fo’ys"k.k ls ca/ks gq, ls foliZ.k ;gka rd fd ’kh"kZ dh 
vksj ’kk[kk lEesyu rd pSuy iSVuZ ifjorZuksa dk irk 
pyrk gSA bl ’kk[kk lfEeyu pSuy teko esa eqgkus ij 
tek lEHkor% Hkkjrh; U;&izkthoh ls eqgkuksa ds fUk:i.k 
dh igyh fjiksVZ dks n’kkZ;k x;k gSA mPp ladYi vkeq[k 
fo’ys"k.k] bl {ks= esa fxjHkkdkj lSaMLVksu ds fy, teko 
ds iqjk Hkwxksy vkSj iqjk&i;kZoj.k esa vUrj dks n’kkZrk 
gSA gky gh ds le; esa iwjs fo’o esa lEHko izktho 
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gkbMªksdkcZu [kktksa dh n`f"V ls] bl v/;;u ls [kfut 
vkSj gkbMªks dkcZu [kkstksa ds fy, Hkfo"; esa lgk;rk 
feysxhA fxjHkkdkj lSaM LVksu dky] tks fcykjk pwuk 
iRFkj ds led{k gS] dh tkudkjh bl v/;;;u ls feyh 
gSA tks/kiqj lewg ds vUnj vadu tSls bZfM;k dsju ds 
gksus dk ewY;kadu fd;k x;k gS tks bZfM;kdsju thok’eksa 
vk/kqfud izfr"Bkuksa dh rqyuk esa igpku djus ds fy, 
fd;k x;k vkSj Hkfo"; esa bldksa /;ku es j[kk tk,xkA 
thok’eksa ds mRd"̀V rFkk tSo vfoyrk fpUgksa dh ekStnwxh 
ls ukbMksfj;Ul ds lg iztud vkSj vo;oksa dh fofHkUu 
fdLe] tks lEHkor;k ckn ds izktho ds nkSjku mRiUu gq, 
gksaxs] ds ckjs esa vuqeku dks lgk;rk feyrh gSA lc&eSV 
cSafFkd thou’kSyh Hkh vkjfEHkd iqjkthoh dky ds muds 
vkWulSV ds foijhr lEHkor% ckn ds izktho bu fpUgdksa 
vkSj lw{ethoh; eSV ds la;kstu dh izkphu thou ds 
fodkl dk irk yxkus esa egRoiw.kZ Hkwfedk fuHkkbZ gks 
ldrh gSA 

Hg2+vk;u }kjk izsfjr Gln-His-Ag NPs ds lesdu ij 
vk/kkfjr vPNh p;u’khyrk vkSj laosnu’khyrk ds lkFk 
Hg2+vk;u dk irk yxkus ds fy, ,d DyksjhehfVªd 
laosnd dk fodkl fd;k x;kA Hg2+dk lkanz.k Gln-
His-Ag NPs ds lfEeJ.k }kjk vklkuh ls irk yxk;k 
tk ldrk gS] tks fdlh ls tfVy la’kks/ku izfØ;k ls eqä 
gSA ;g lekos’ku cSM ds jsM&f’k¶V ds lkFk rhoz jatd 
ifjorZu dks n’kkZrk gS vkSj ihys ls ukjaxh jax esa ifjorZu 
[kqyh vka[ksa ls irk yxk;k tk ldrk gSA [kkst dh lhek 
25.48 µM rd ikbZ xbZ gSA vk/kkfjr n`’; LiSDVªksLdksih 
i)fr lLrh] ljy] lqyHk gS vkSj lesdu Gln-His-Ag 
NPs ij vk/kkfjr vU; Hkkjh /kkrq vk;uksa Hg2+ vk;u 
dk jaxehVjh [kkst ds fy, vuqiz;ksxksa dk foHko n’kkZrk 
gS ¼fp= 46½A

nf{k.k vle] mÙkj iwohZ Hkkjr esa ou fofo/krk vkSj vU; 
Hkwfe mi;ksx@Hkwfe vkoj.k ?kVdksa dk ,d v/;;u fd;k 
x;k ftlesa fjeksV lsaflax] GIS vkSj ijEijkxr rduhdksa 
dk iz;ksx fd;k x;kA Hkwfe mi;ksx vkSj Hkwfe iSVuZ ds 
fofHkUu iSjkehVjksa dh ekWuhVfjax dh xbZA díkj ftyk esa 
lajf{kr ouksa ds varxZr dqy 86]284-54 gsDVs;j dk {ks= 
vkrk gSA cSjy oU;tho vH;kj.k & 7]396-90 gSDVs;j 
¼Hkkx½] vij thjh RF & 6326-24 gSDVs;j] fuEu thjh 
RF & 3642-98 gSDVs;j] cjkd RF & 20]438 gSDVs;j] 

bujykbu RF & 44]266 ¼Hkkx½] lksukbZ RF & 3594-
42 gSDVs;j] dV[ky RF & 630-0 gSDVs;j ¼Hkkx½ dNkj 
ftyk dk xgu ou vkoj.k 45 izfr’kr gS tcfd [kqyk 
ou ds varxZr ou vkoj.k dk 55 izfr’kr gSA dNkj 
ftyk vf/kdka’kr% eSnkuh bykdk gS] ijUrq bl ftys esa 
dbZ igkM+ Hkh QSys gq, gSaA QhYM loZs{k.k vkSj lSEifyax 
n’kkZrk gS fd] dNkj ftyk ds vf/kdka’k ou] xkS.k cu gSa] 
tks vLr O;Lr fdLe ds gSaA bu ouksa esa izokl dk rsth 
ls fouk’k gks jgk gSA unh cSjkd] mi ufn;ksa lfgr] thjh] 
phjh] e/kqjk] tfVaxk] lksukbZ] dV[ky vkSj vU; ufn;ka 
bl ftys dh eSnkuh ?kkfV;ksa esa e/; esa cgrh gSA

Þcgqlaosnd fjeksV lSaflax MkVk dk mi;ksx djrs gq, 
,d 3-D i;Zos{k.kkRed <kaps esa Hkkjr ij ok;q foy; ds 
xq.kksa ds fodkl dks le>ukÞ ij fd, x, v/;;u ls 
fuEufyf[kr ifj.kke n’kkZ, x, gSa %

vjc lkxj ¼caxky dh [kkM+h½ ij] dqy AOD esa 
leqnzh /kwy vkSj ekuoh; ok;q foy; dk okf"kZd 
va’knku 16.6% (17.5%), 44.3% (37.6%) vkSj
39.1% (44.9%) gSA dqy feykdj fiNys n’kd 
ds nkSjku] AOD us egRoiw.kZ (2.3% izfro"kZ), of̀) 
n’kkZbZ gSA

11 Hkkjrh; jkT;ksa dks ’kkfey djrs gq, ikap Å".k 
LFky ¼gkWV LikWV½ dh igpku dh xbZ] tgka xr n’kd 
esa PM2.5 esa >15 µg m-3 dh o`f) gqbZ ftlls 
miegk}hi esa ~23% vkcknh izHkkfor gqbZA

o"kkZ }kjk /kqy tkus ds i’pkr ok;q foy; QhYM dh 
rhozre fjdojh e/; mÙkjiwohZ Hkkjr esa ns[kh xbZA 
es?k&viektZu ds dkj.k] AOD esa izfr es?k vk/kkj 
esa 100 hPa dh of̀) ns[kh xbZ gSA

/kqa/k jfgr voLFkk esa foft+fcfyVh esa fxjkoV vkus esa 
ok;qfoy; dk 90 izfr’kr ;ksxnku gksrk gSA

ekulwu i’p esa ’khrdkyhu ekSleksa rd 2 fdyks
ehVj ls de ij fuf’pr gksrs gSaA

ok;q foy; DRF] lfEeJ.k jkT; ds izfr vfr 
laosnu’khy gksrs gSaA ok;qeaMy esa ok;qfoy; izsfjr 
rkiu cknyksa dh ekStwnxh esa o`f) gks tkrh gS 
¼tyh; cknyksa ls cQZ vf/kd½A 

BC vkSj INSO feJ.k voLFkk ds ekeyks a es a 
WSOL foysiu ds fy, TOA rkiu esa vR;f/kd 
of̀) gksrh gSA ¼ljy ckº; feJ.k ls lacaf/kr½

xSj&xksykdkj /kwy ls ihNs dh vksj fNrjko vkSj 
lrgh /kqa/kysiu esa of̀) gksrh gS] ftlls ok;qeaMyh; 
rkiu c<+ tkrk gSA 
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bl i z fØ;k e s a ]  y hx s a M j fgr u Su k s  fØLVyk -
sa ds dksyk;Mh; la’ys"k.k QksVks HkkSfrd y{k.k] iryh 
fQYeks a vkSj Bksl voLFkk izfrfØ;kvks a ds :i es a 
vf/kdka’k izLrkfor y{;ksa dks izkIr dj fy;k x;k gSA

,d vU; dsUnz fcanq] i;kZof.kZd :i ls I-III-VI
2 
;kSfxd  

v/kZpkyd ds yhxasM&jfgr uSuksfØLVy dk bLrseky 
djds lkSj lSyksa dk fuekZ.k djuk gSA mnkgj.kkFkZ] ,d 
j.kuhfr lkSj lSy n{krk esa lq/kkj djus ds fy, vko’;d] 
n{krk ,DlhVu fMlksfl,’ku nj ds lkFk uSuksLdsy p-n 
taD’ku cukuk gSA bl laca/k esa] AgInS

2
-Ag

2
S ghVjksfM;j 

uSuksfØLVyksa dk v/;;u fd;k x;k tgka bySDVªkWu dk 
=qfViw.kZ e/;LFk foyxu rFkk AgInS

2
-Ag

2
S varji"̀B ij 

,d fNnz ns[kk x;k ¼fp= 53½A

4.3  bathfu;jh foKku
flfoy bathfu;jh] lkexzh foKku] ;kaf=d bathfu;jh] oSekfudh] dEI;wVj foKku vkSj izkS|ksfxdh vkSj lwpuk izkS|ksfxdh 
vkfn ds fo"k;kas esa izLRkkoksa dks vuqnku fn;k x;kA dqN lkekftd dk;Z laca/kh vuqla/kku ifj;kstukvksa dk Hkh fu"iknu  
vkSj dk;kZUo;u fd;k x;kA

lEeqfpr vif’k"Vksa ls gkbfczM tSo lkefxz;ka] ftlesa 
izkd̀frd fu%L=o.k vkSj iSIVkbM xzksFk dkjd ’kkfey 
gSa( PDGF ds lkFk lgla;kstd :i ls xfrghu tSo 
vuqdj.kkRed dksyktsu & PDAGG gkbfczM fNfnzy 
ikM+ dks fcLrj ,Ychuksa ew"kdksa esa lf̀tr t[eh LFky 
ij yxk;k x;kA rkfd ,d okafNr lSY;qyj izfrfØ;k 
iszfjr dh tk ldsA xzsU;qys’ku Ård dk tSo jklk;fud 
fo’ys"k.k vU; izk;ksfxd vkSj fu;a=.k lewgksa dh rqyuk 
esa dksyktsu & PDAGG - PDGF gkbfczM ikM+ ds fy, 
lexz izksVhu] dksyktu] gSDlksfeu vkSj ;wjksfud vEy 
ek=k dk vf/kd lkanz.k n’kkZrk gSA tSo HkkSfrdh vkSj t[e 
ewY;kadu v/;;u ls irk pyrk gSA dksyktsu PDAGG 
- PDGF gkbfczM ikM+ vU; ’kfä] midykRedrk vkSj 

t[e fldqMu nj csgrj gks tk,xhA Ård jksx foKkuh 
vUos"k.k csgrj dksyktsu & PDAGG - PDGF gkbfczM 
ikM+ mipkfjr lewg esa vYi iznkgd pj.k ds lkFk ;qfXer 
QkbczksVykLV izpqjksn~Hkou vkSj uohu laofu;rk n’kkZrs gSa] 
tks gkbfczM ikM+ ls PDGF dh fueqZfä ij lS)kafrd gS] 
ftlls vuqiz;ksx vof/k ds nkSjku t[eh {ks= esa tSfod 
fØ;kfof/k;ksa dks izsfjr fd;k tkrk gSA bu ifj.kkeksa esa 
lq>ko fn;k x;k gS fd dksyktsu PDAGG - PDGF
& gkbfczM ikM+ Rofjr Ård iqulZt̀u djrs gSa vkSj 
t[e dks Bhd djrs gSa ftlls lrgh t[eksa] tyu vkSj 
e/kqesg esa ikao ds vYlj ds mipkj ds fy, ,d izHkkoh 
iz.kkyh dh vk’kk dh tk ldrh gSA ;g izkS|ksfxdh] tuu 
vkSj e/kqesg esa ikao ds vYlj] iqjkus t[eksa esa uSnkfudh 
vuqla/kku ds fy, gkbfczM ikM+ RkS;kj djus ds lkFk vkxs 
dk;Z jgh gSA blds vykok] bl ifj;kstuk esa fodflr 

bySDVªkWu ds =qfV e/;LFkrk foyxu vkSj ghVjksfMej uSuksfØLVy ds vUrji`"B ij fNnz i;Zos{k.kA 53
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mRikn vkSj rduhdksa esa m|ksxksa ds okf.kT;hdj.k ds fy, 
cktkj dh LkEHkkouk,a gSa ¼fp= 54½A 

Å/Zok/kkj iafäc) CNT vkSj uSuks lajfpr lrg dk iz;ksx 
djrs gq,] gekjs ns’k esa igyh ckj ,d ifj;kstuk ij lrg 
foysiu dh lgk;rk ls v/;;u fd;k x;k gSA jklk;fud 
ok"i teko rduhd dk iz;ksx djrs gq, ghjk e/;LFk 
lrg foysfir rkack rRo ij dkcu uSuksV~;wc foysiu 
fd;k x;k vkSj blds rki varj.k y{k.kksa dk v/;;u 
fd;k x;k rFkk dsoy rkack rRo ij rki varj.k y{k.kkas 
dh rqyuk esa mRd"̀V ik;k x;kA 

,d vU; ifj;kstuk esa Lizs ikbjksykbfll rduhdh dk 
mi;ksx djrs gq, LFkkbZ vy;qfeuk foysiu] vkSj LkfEeJ 
vkWDlkbM foysiu rS;kj fd, x,A Cykd vkjs[k ¼fp= 
55½ n’kkZrk gS % 

 55
izokg DoFku rki varj.k ds vUos"k.k fy, iz;qä 

izk;ksfxd midj.k dk lkjka'k

EG 

MD LVkWdkfLVd ekWMy }kjk 
iwokZuqekfur rkih; pkydrk esa 
egRoiw.kZ lao/kZu }kjk vk/kkfjr 
EG vk/kkfjr Cu ¼8.20nm 
vkdkj½ uSuksrjy dh rkih; 
pykdrk ls fodflr ,d ubZ 
rduhd] ftlls uSuksd.kksa ds 
Hkkj ds [kaM va'k ds lkFk js[kh; 
of̀) gksrh gSA rkih; co49 
baMfDVfoVh esa iwokZuqekfur of̀) 
izk;ksfxd MkVk ds vuq:i gSA ;g 
ekWMy fdlh mUur rki varj.k 
vuqiz;ksxksa ds fy, uSuks rjy ds 

fMtkbu ds fy, iz;ksx fd;k tk ldrk gSA rnqijkar] 
bl ekWMy ds iz;ksx ds fofHkUu la?kVdksa vkSj Hkkjh 
va’kksa ds yksfMax ds vykW; uSuksd.kksa lfgr uSuks rjy 
ds fy, c<+k;k tk,xkA fo’kq) rkack uSuksd.k vR;ar 
izfrfØ;k’khy vkSj Rofjr vkWDLkhMs’ku ’khy gksrs gSa tcfd 
;s ueh vkSj ok;q ds LkEidZ esa vkrs gSaA blds pkanh ds 
lkFk vykW; eas vkWDlhMs’ku ds Js"B izfrjks/kh gSa vkSj 
blds lkFk lkFk vPNh pkydrk gS vkSj blfy, ty 
vk/kkfjr uSuksrjy esa uSuks&izlkj.k ds fy, foHko dkjd 
gSA blds lkFk LkkFk] ty vk/kkfjr uSuksrjy ftlesa 
Cu-Ag vykW; uSuksd.kksa dk folj.k ’kkfey gS] ij blds 
mUur vuqiz;ksxksa esa ,d izHkkoh rki varj.k ek/;e ds 
:i esa lEHkkoukvksa dks ekirs gq,] dk;Z fd;k tk ldrk 
gSA ;g v/;;u pkanh ds uSuksd.kksa] rkacs ds uSuksd.kksa vkSj 
rkack&fudsy vykW; uSuksd.kksa ds] fdlh buVZ xSl laj{k.k 
ds fcuk tyh; ek/;e esa jklk;fud deh dk i)fr ds 
}kjk la’ys"k.k ds fy, ljy fdUrq egRoiw.kZ i)fr;ksa dks 
n’kkZrk gSA UV-vis LiSVªk] XRD vkSj HRTEM v/;;u 
ls fLFkj uSuksd.kksa ds fØLVyh; lajpuk vkSj fLFkj 
uSuksd.kkas dh òf) dh iqf"V dh tkrh gSA blls ;g Hkh 
n’kkZ;k x;k gS fd la’ys"k.k uSuks rjy fLFkj gksrs gSa] vkSj 
;g csgrj rkih; pkydrk n’kkZrs gSA 

ubZ rduhd nksgjs izfØ;k iSjkehVjksa dh jsat ds izpkyu 
ds fy, ubZ rduhd dks Li"V djrh gS vkSj ;g le>k 
tkrk gS fd chM T;kferh vkSj dBksjrk ij oSYM izfØ;k 
iSjkehVjksa dk leku izHkko gksrk gSA bl v/;;u esa nksgjs 
rkj dh oSyq tekou lSVvi GMAW dk bLrseky djds 
dBksjrk ds rRo ds lkFk /kkfRod oLrqvksa ds Lkt̀u ij Hkh 
/;ku dsfUnzr fd;k x;k gSA 

C/PDAGG ls SEM izfrfcEc 54
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 56

fxzM la;ksftr QksVksoksYVsd iz.kkyh dk iz;ksx’kkyk 
izksVksVkbi iz.kkyh] ÅtkZ izcU/ku Ldhe lfgr] dk 
dk;kZUo;u fd;k x;kA QksVksoksYVsd iSuyksa ls vf/kdre 
fo|qr d"kZ.k ds fy, ,d òf)ewyd pkydrk i)fr 
dk iz;ksx fd;k x;k gSA eq[; ikojfxzM ds lkFk bl 
iz.kkyh dk vuqØe.k fgLVhfjfll djaV fu;a=.k rduhd 
ds ek/;e ls dj fy;k x;k gSA izLrkfor iz.kkyh ds 
izpkyu ds pkj rjhdks dks gkMZos;j ifj.kkeksa ds lkFk 

Li"V fd;k x;kA ifj.kkeksa ls ;g oS/k gks tkrk gS fd 
izLrkfor iz.kkyh lkSj vfofdj.k Lrjksa esa fHkUurk ds 
ckotwn ,d fLFkj vkmViqV fo|qr fMyhoj dj ldrh 
gSA fxzM la;ksftr QksVksoksYVsd iz.kkfy;ka&,d ek= QksVks 
oksYVsd iz.kkyh ds fy, nksgjs DC vkmViqV fo|qr vkiwfrZ 
ds fy, ,d gkMZos;j dk;kZUo;u ij fopkj fd;k x;kA

izLrkfor la:i.k dk iz;ksx’kkyk esa fodkl fd;k x;k 
vkSj Cykd fp= esa n’kkZ;k x;k gSA bl la:i.k ds egRo 
dks fofHkUu ’ksMksa vkSj Hkkj fLFkfr;ksa ds lkFk izk;ksfxd 

izLrkfor fo|qr ds lkFk nksgjh LVDC fo|qr vkiwfrZ dk okLrqf'kYi

v/;;uksa ds ek/;e ls] Li"V fd;k x;k gSA bl iz.kkyh 
dk dk;Z fu"iknu Hkkj vkSj foyxu esa pj.kc) ifjorZuksa 
ds lkFk] fLFkj voLFkk vkSj xfrdh voLFkkvksa nksuksa eas 
n’kkZ;k x;k gSA ;g Li"V gS fd cSVjh dk iz;ksx djrs 

gq, ÅtkZ izcU/ku iz.kkyh lfgr PV iz.kkyh dh fodflr 
iz;ksx’kkyk :ijs[kk ls fxzM la;ksftr vkSj ,dek= i)fr 
nksuksa ds varxZr fo’oluh;rk c<+h gS ¼fp= 56½A
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4.4  thou fOkKku
o"kZ ds nkSjku dqy 1363 vkosnu izkIRk gq,] ftuesa ls 491 izLrkoksa dh foÙkh; lgk;rk ds fy, flQkfj’k dh xbZA 
ikni foKku] i’kq foKku] uSuks VsDuksykWth vkSj Hks"kt foKku ekWfyD;qyj tho foKku vkSj lw{e tSfodh ds {ks=ksa esa ubZ 
ifj;kstukvksa dks eatwjh nh xbZA lgk;rk izkIr ifj;kstukvksa dh izeq[k [kkstksa dk lkjka’k ;gka fn;k x;k gS %&

26 iztkfr;ksa vkSj 5 fdLeksa ds 31 ikni uewuks ds 
lkFk iksvkls ds oxhZdj.k foKku dh igpku dh x;h 
vkSj v/;;u fd;k x;kA

ykbdsu dh ikfjfLFkfr dh] if’peh ?kkVksa esa ykbdsu 
dh 24-39 izfr’kr LFkkfud Js.kh n’kkZrh gSA

¶;qlsfj;e lksykuh Qsfjvksyh vkSj jkbQksDVksfu;k 
lksykuh dqgu % ekbdks jhtk vkSj dk Qsftvksyl 
ikniksa dh u"V tM+ iSFkkstsu ds izfr tSo fu;a=d 
dkjd ds fy, bLrseky fd;k tk ldrk gSA

¶ySfeafx;k esa lkbVksVSDlksuksfe;kbZ v/;;u

¶ykWfeafx;k xzsflfyl] ¶ySfeaxfx;k vkSj jksys] 
ysVfjfVd IywV ij vf/kd ÅapkbZ ij gh dafny 
gksrs gSaA

,fidksVkby ,DlIykaV ls esa dkf;d ,Ec;ksthfull 
vkSj vkxZsuksftfufll ds ek/; ls pquhank [krjukd 
fpfdRlh; fljksisfx;k iztkfr;ksa dk ewY;kadu vkSj 
izlkj.kA

Hkkjr esa dqdqjchVslh lewg ij flLVseSfVd v/;;u 
fd, x,A

eqY’kh okVj’ksM dSpeSaV dh iq"i d`f"k vkSj iztkrh; 
fofo/krk esa eqY’kh {ks= dh 127 ,UMsfed ?kkl 
iztkfr;ka n’kkZbZ xbZaA

ikfefVd vEy blds lkbVksVkfDll izHkko dk 
vkjvks,l mRiknu }kjk òf) djrs gS ftlds cnys 
esa lSyksa esa tSo ekWfyD;qYl esa c<+rh gqbZ vkWDlhMsfVo 
{kfr gksxhA

pkjk fdLe CanPI-7 ,d thu gS ftls p;fur 
dhV çfrjks/k@lfg".kqrk ds lkFk Vªkaltsfud pkjk 
fodflr djus ds fy, ,d thu ds :i esa vkxs ys 
tk;k tk ldrk gSA 

çksfVvksfeDl vkSj thuksfeDl –f"Vdks.k }kjk 
Helicoverpa armigera esa Azadirachtin y{; ds 
vUos"k.k ls irk pyk gS fd lHkh ykokZ tks AZA
vkgkj ij fuHkZj gS] vo#) fodkl y{k.k gSA bu 

ifj.kkeksa ls ladsr feyrk gS fd Azadirachtin
’kfä’kkyh dhV gS ftlesa antifeedant vkSj fodkl 
esa ck/kk igq¡pkus okys xq.k gSA

ijh{k.k xfrfof/k ds fy, liposomes esa f>Yyh 
fd.kodksa dh ,drk] igyh ckj eysfj;k ijthoh 
IykTeksfM;e QkYlhisje ds fy, ekudh—r fd;s 
tk jgs gSaA

jklk;fud la’ysf"kr rkack uSuksd.k tSfod :i ls 
la’ysf"kr uSuksd.kksa dh rqyuk esa lHkh dod ijh{k.k 
ds fy, vf/kdre xfrfof/k fn[kkrs gSaA

ekbØks çlkj ç.kkyh S. chinensis ds fy, fodflr 
fd;k x;k vkSj fofHkUu vo;oksa esa tSo lØh; 
fQuksfyd vEy dh ekStwnxh dh lwpuk izkIr gqbZA

&AI, ithania somnifera ls ìFkd dhV vkSj 
lw{ethoh; amylases ds fy, gh fof’k"V ik, x, 
vkSj u fd ekuo ykj ds fy, ,feyst tkap dh xbZA

Apigenin ¼  ,xksfuLV½ vkSj eplerenone
¼feykuk Pi3K / Akt ladsru ekxZ½ tks foHko ân; 
lqj{kkRed v.kqvksa gksuk ik;k x;k gSA

NCES dk vkdkj vkSj bysDVªksLVsfVDl LØhfuax esa 
tkuk tkrk IMPDH-II vojks/kdksa ds vk/kkj ij nks 
NCES vkSj lgt ’kfä’kkyh ekWfyD;qyksa dh igpku 
dh xbZA

çk—frd fLFkfr esa ckslosfy;k lsjkVk ds cht vadqj.k 
yxHkx 5 izfr’kr gS] rFkkfi Hkzw.k lao/kZu esa yxHkx 
87 izfr’kr ds ckjs esa v/;;u fd;k x;k FkkA fodkl 
fu;kedksa ds cfgtkZr vuqiz;ksx ikniksa ds vadqj.k 
vkSj Hkzw.k ds fodkl dks çHkkfor djrh gSA

Temozolomide ,sls mitomycin lh] YM-121, 
quercetin, xSfyd vEy] Genistein, Apigenin 
vkfn ds :i esa vU; dSalj fojks/kh nok dh rqyuk 
esa bu foVªks vkSj lSy vk/kkfjr tkap esa lcls vf/kd 
lfØ; LVªSaM czsd Mh,u, {kfrdkjd ,tsaV ds :i esa 
ik;k x;k vkSj bldh tkap dh xbZA
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GA laosnu’khy  thu dk ekWfyD;qyj
ekufp=.k% thu@QTL ikS/ks dh ÅapkbZ dks fu;af=r 
djus dk Kku] coleoptile yackbZ vkSj tM+ksa ds 
fodkl Qly LFkkiuk ds y{k.k dh vkuqoaf’kdh dks 
le>us esa enn gksxhA

lqxa/k vfLFkj fofo/krk vkSj fl)kar lqxa/k dh 
ekWfyD;qyj VSfxax dh Pandanus çtkfr;k¡ % 
2-Nonen-1-ol ¼ehBk eksVkik] xa/k dh rjg rjcwt½ 
vkSj QsuhysFk;y vYdksgy ¼iq"i xa/k½ çeq[k lqxa/k 
ok"i’khy gSaA

flLVe vkSj yh’keSfu;k ds fy, la’ysf"kr tSfodh % 
dk;Zizxfr ij gSSA ç;ksT;rk vkSj vfHkdYiuk vkfn 
ij fVIi.kh djuk tYnckth gksxhA

ck;ksMhty mRiknd ekbØksvyxh ekWfyD;qyj
vfHky{k.k dk v/¸;u ’kq: fd, x,A

gsykfQfyd cSDVhfj;k ls çksVht dk mRiknu % ;w,u 
9 ls gsyksfQfyd foyfxr fd;k x;k ¼3-4 M NaCl
dh mifLFkfr esa òf) ~20 izfr’kr½ yky jax o.kZd 
iSnk djrk gS] ysfdu fodkl ds fy, 8&10 fnu dh 
vko’;drk gksrh gSA

xsgwa dh Qly esa lw[kk vkSj yo.k mUewyu ls e/;LFk 
dr̀ jksxk.kqvksa ds laHkkfor e‚My dk fodkl% vR;ar 
ued vkSj lw[kk lfg".kq foyxu dh vuwBh lkeF;Z gS 

rkfd vf/kd yo.k ruko esa Hkh p;kip;ksa dk mUur 
ek=k esa] fo’ks"k :i ls lkbMjQksjl vkSj IAA dk 
mRiknu fd;k tk ldsA

dqN gsyksfQfyd cyanobacteria }kjk fodkl 
vkSj fyfiM mRiknu dk b"Vrehdkj.k% gsyksfQfyd 
cyanophyceae, Lyngbya vkSj Phormidium
tenue }kjk fodkl vkSj fyfiM mRiknu dk 
b"Vrehdj.k fd;k x;k vkSj mlds olh; vEy 
çksQkby ntZ fd;k x;kA

dqN ,tsaVksa ?kqyu’khyrk vkSj ok;jy çtkfr;ksa ij 
yf{kr tSo miyC/krk esa lq/kkj % QkekZdksdk;usfVd 
çksQkby v/;;uksa ls lwfpr fd;k x;k gS fd ’kq) 
RTV dh rqyuk esa ,lMh tSo miyC/krk esa òf) dh 
iqf"V xbZ gSA 

vksdj‚cdV:e e/;LFk dh VªkafLØIVkse çksQkbfyax 
dk xSfLVªd ls foyxu dh [kkst dh x;h 

M86 ruko ds iwjs thukse vuqØe fQj ls fd;k x;k 
Fkk vkSj lw{e ijh{k.k fpi fMtkbu ds fy, bLrseky 
fd;k x;k gSA u;k vuqØe MsVk mlh ruko ds igys 
thukse dh rqyuk esa dkQh csgrj çrhr gksrs gaSA

cgqvkS"k/k çfrjks/kh ¼,eMhvkj½ Pseudomonas 
aeruginosa ds bykt ds fy, thok.kqHkksth dk 
vuqiz;ksx dk v/¸;u fd;k x;kA 

P-aeruginosa mRiknd met tamase 
dk foyxu fd;k x;k ftlesa ,aVhck;ksfVd ds
carbapenem lewg çfrjks/k fn[kk;k x;kA

4.5  xf.kr vkSj HkkSfrd foKku

MkbY;wV fcLehM vykW; dh izdk’kh; vkSj bysDVª‚fud 
xq.k GaN:Bi vkSj GaAs:Bi ijkRofjr izdk’kh; rduhd 
vkSj Terahertz LisDVªksLdksih rduhdksa dk mi;ksx djds 
v/;;u fd;k x;kA GaAs:Bi esa izdk’kh; Qksuksal ds 
vlkeatL;h; O;ogkj] lqlaxr Qksuksu vk;ke esa GaAs:Bi
dh ijkRofjr ystj mÙkstuk dk mi;ksx djrs gq, ,d 
cM+h òf) dh xbZA

pkftZax fØ;kfof/k ij yf{kr ystj IykTek laidZ ra= 
pktZ fd, x, d.kksa ds laidZ vkSj tfVy IykTek ?kVdksa 
ds lkaf[;dh; ;kaf=dh dk v/;;u fd;k x;k gSA cgq 

pktZ vk;uksa rnuq:ih lgc)ksa] ponderomotive vkSj 
laxr pondermotive nonlinearities ds lkFk ,d 
IykTek esa ,d bysDVª‚u vkSj vk;u ?kuRo dh pqEcdh; 
fofdj.k dh fdj.k ij fuHkZjrk r; fd;k x;k gSA blds 
vykok] v/;;u ;g Hkh n’kkZrk gS fd bysDVª‚u&vk;u 
iqulaZ;kstu nkyksa ij vf/kd dsafær gksrk gS vkSj blfy, 
,d lqjax vk;fur IykTek esa cM+h ek=k esa ÅtkZ teko 
esa ;ksxnku fn[kkrk gSA

dqN esxkgVZ~t ij iai ystj }kjk çsfjr tkap ystj dh 
izdk’kh; fLofpax iai ystj fu;eu }kjk v/;;u fd;k 
x;kA lamda fdLe dh ekfir tkap lekos’ku ç.kkyh ls 
irk pyrk gS fd ,d osx p;ukRed vo’kks"k.k fMi dh 
i"̀BHkwfe esa bySDVªkspqEcdh;  çsfjr ikjnf’kZrk ¼bZvkbZVh½ 
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n’kkZrk gSA bZvkbZVh dh ladsr ds mi çk—frd js[kk dh 
pkSM+kbZ dks ,d fu;a=.k jch fÝDosalh vkòfÙk ij 50MHz 
ns[kk x;k gSA etcwr fu;a=.k ystj che dk lg izlkj 
gksus ij  fdLe ds la:i.k ds lkFk dqN xfr p;fur 
ikjs"k.k ’kh"kZ ns[ks x,A  {ks= dh ’kfä esa òf) ds lkFk 
bySDVªkseSXusfVdyh izsfjr vo’kks"k.k flXuy vkSj bZvkbZVh 
dks ,d nwljs ij lkFk lkFk vfr vkjksfir ns[kk x;kA

vk;u fofdj.k }kjk NiTiSMA dh iryh fQYe dh 
lajpukRed fo|qr vkSj ;kaf=d xq.kksa ds vuqdwyu dk 
v/;;u fd;k x;kA fuEu rkieku vkSj d{k rkieku esa 
ekfVZulkbV vkSj vkWLVsukbV pj.kksa esa ,l,e, ds lkFk 
fuEu vkSj mPp ÅtkZ vk;uksa dh fØ;kfof/k dk vUos"k.k 
fd;k x;kA D;wfcd ls jksEcksghMªy esa vkSj jksEcksghMªy ls 
eksuksfDyfud pj.k esa :ikarj.k] 1x1012vk;u/cm2 izHkko 
ij fizLVhu vkSj bjsfM,fjM fQYeksa esa ns[kk x;k] ftlds 
Åij ’ksi eSeksjh O;ogkj voxr ik;k x;kA

,d uwru  m}std rduhd dk fodkl tks ewY;oku 
varfj{k laca/kh tkudkjh ysus ds fy, varfj{k ekbØksoso 
i"̀BHkwfe ¼lh,ech½ ls vxzHkwfe laØe.k dks nwj djsxk 
fd;k x;k ,d vU; v/;;u esa vxzHkwfe laØe.k dks 
nwj djus ds fy, ,d uwru m}std rduhd LoPN 
lh,ech rkieku ekufp= dh ,d vxzHkwfe dk lh,ech 
ds lkaf[;dh; leLFkkfud ç—fr ds fl)kar dk mi;ksx 
djrs gq, vuqeku yxk;k x;kA ,slh rduhd CMBPol] 
fiDlh tSls Hkkoh lh,ech ç;ksxksa ftudh Hkkjh lEHkkouk,a 
gSa] WMAP vkSj IySad dh rqyuk esa dkQh de lalwpd 
/ofu gksxhA

vyx vyx rjhdksa vkSj ,Yxksfjne dq’kyrk xq#Rokd"kZ.k 
rjaxksa ¼thMCY;w½ ds lw=ksa vkSj varfj{k ekbØksoso ì"BHkwfe 
ds xSj leLFkkfu;ksa vkSj fofHkUu çdkj dh xq:Rokd"kZ.kh; 
rjaxksa ¼thMCY;w½ lzksrksa dh n{krk ls tkap ds fy, vyx 
vyx i)fr;ksa vkSj n’keyo i)fr dk fodkl fd;k x;k 
tks varfj{kh; ekbØksoso ì"BHkwfe xq:Rokd"kZ.kh; rjaxksa 
¼thMCY;w½ lzksrksa vkSj xSj le LFkkfudksa dh n{krk ls 
tkap dj ldsaA mUgksaus fofHkUu jsM f’k¶Vksa dk ,dhdj.k 
djds vkSlr blds vykok] vkdk’kxaxk leLFkkfud 
i"̀BHkwfe ds la;qä ifjn`’; dh laxBuk dh gSA vUQksYMsM 
,yvkbZthvks MkVk ls izkIRk ifj.kke QksYMsM MkVk ls izkIRk 
ifj.kkeksa ls Hkyh Hkkafr eSp djrs gSaA vkdk’kxaxk esa lHkh 
xzgksa }kjk mRiUu dh xbZ dqy LVksdkfLVd xq#Rokd"kZ.k 
’kfä rjax dk vuqeku yxk;k x;k gSA ;g ns[kk x;k gS 
fd e‚Mfyax jfgr xq#Rokd"kZ.k rjaxksa dk ,d LFkkuh; 
lzksr vyx fo’o] tks e‚Mfyax jfgr lzksrksa ds fy, ,d 
yf{kr [kkst dks çsfjr djrk gS] esa bl rjg ds lHkh lzksrksa 
dh i"̀BHkwfe fn[kkbZ ns ldrh gSA

PAHs

’kq) vkSj ,oth PAHs ds daiu vkSj bysDVª‚fud 
laØe.k dk lax.kukRed v/;;u ?kuRo dk;kZRed 
fl)kar dk iz;ksx djds fd;k x;k rkfd bySDVªkfud 
xq.kksa dh fofo{kkvksa dks le>k tk ldsA MsfUlVh QaD’kuy 
fFk;ksjh ¼Mh,QVh½ lS)kafrd lIkSDVªksLdksih esa ,d 
egRoiw.kZ midj.k izekf.kr gks lds ;g izekf.kr djrh gS 
vkSj daiuh; LiSDVªk dks x.kuk djus ds fy, O;kid :i 
ls bLrseky fd;k x;k gSA vUos"k.kdrkZ us vkbZ,l,e esa 
dqN e/; & vkbZvkj y{k.kksa ds lEHko dSfj;j ds :i esa 
M~;qVsjksusVsM ih,,p dk izLrko fd;k gSA

66



mPp izkFkfedrk ds {ks=ksa esa 
vuqla/kku dk rhozhdj.k
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;g dk;ZØe mPp izkFkfedrk ds {ks=ksa] ftuesa dsUnz vkSj lqfo/kkvksa dh LFkkiuk djuk Hkh 'kkfey gS] esa 
vuqla/kku djus ds fy, fu/kh;u djrk gSA fu/kh;r ifj;kstukvksa ds dqN fooj.k uhps fn, x, gSa %

vk/kkjHkwr vkSj vuqiz;qä foKkuksa ds fy, LFkkbZ leLFkkfud 
lqfo/kk LFkkfir dh xbZ tks ns’k esa ty lalk/kuksa ds fodkl 
vkSj izcU/ku esa leLFkkfud Hkw&jlk;u ds vuqiz;ksx dks 
rhoz djus ds fy, LFkkfir dh xbZA bl ifj;kstuk dh 
miyfC/k;ka fuEukuqlkj gaS %

volajpuk fodkl esa izeq[k fo’ys"k.kkRed lqfo/kk,a 
uker% leLFkkfud vuqikr Hkkj LiSDVªksehVj (IRMS) 

tks D/H, 18O/16O, 15N/14N, 13C/12C, 34S/32S 

ds fy, iz;qDRk gksrk gSA xSl ØksekVksxzkQ&Hkkj 
LiSDVªksehVj (GC-MS) dk iz;ksx fo"kSys vkSj xSj 
fo"kSys lw{e & dkcZfudksa tSls PAH] dhVuk’kh vkfn 
dks ekius ds fy, fd;k tkrk gSA vk;u ØksekVksxzkQ 
(IC) dk iz;ksx i;kZoj.kh uewuksa esa cM+s vk;u vkSj 
ikjs"k.k /kkrqvksa dks ekius ds fy, fd;k tkrk gSA 
mPp 'kq)rk teZsfu;e lalwpd (HPGe) dk iz;ksx 
i;kZof.kZd uewuksa esa xkek mRltZd leLFkkfudksa dh 
igpku djus rFkk fØ;k’khyrk ekius ds fy, fd;k 
tkrk gSA vYQk LiSDVªksLdksih iz.kkyh dk iz;ksx 
vYQk mRltZd leLFkkfudksa dk irk yxkus vkSj 
fØ;k’khyrk lkanz.k ekius ds fy, fd;k tkrk gSA 
rjy ukbVªkstu dk mRiknu djus ds fy, y?kq rjy 
ukbVªkstu tfu= fofHkUu iz;ksx’kkykvksa esa bLrseky 
ds fy, iz;ksx fd;k tkrk gSA 

Hkkjr ds fofHkUu Hkkxksa dh] 'kS{kf.kd laLFkkvksa esa 
lSVsykbV vuqla/kku ifj;kstuk,a dk;kZfUOkr dh xbZa( 
tSls us’kuy baLVhV~;wV v‚Q VsDuksykWth & dq#{ks=] 
us’kuy baLVhV~;wV v‚Q VsDuksykWth & okjaxy] us’kuy 
baLVhV~;wV v‚Q VsDuksykWth & dkfydV] tokgj 
yky usg: VsDuksy‚ftdy ;wfuoflZVh & gSnjkckn 
rfey ukMq ,fxzdYpjy ;wfuoflZVh & dks;EcVwj] 
vUukeykbZ ;wfuoflZVh & fpnacje] ,feVh ;wfuoflZVh 
& uks,Mk] ;wfuoflZVh v‚Q dsjy& fr#ouariqje] 
MES d‚yst & iksUUkuh] dsjy] CWRDM dksftdksMs 
lfgr leLaFkkfud gkbMªksykth ij dbZ vYidkfyd 
izf’k{k.k ikB~;Øe tkx:drk vkSj {kerk fuekZ.k ij 
vk;ksftr fd, x,A

vkj,aMMh iz;klksa dks c<+kus ds fy,] p;fur {ks=ksa esa d`f"k 
e’khujh ds fodkl ds ek/;e ls df̀"k mRikndrk c<+kus ds 
fy,] fo|eku ;kaf=dhdj.k varj dks ikVus vkSj] ifj’kq)
rk vkSj laj{k.k d̀f"k dks ljy cukus ds fy,] yqf/k;kuk 
esa Þifj’kq)rk vkSj laj{k.k df̀"k e’khujh dsUnzÞ LFkkfir 
fd;k x;kA 

bl dsUnz us] Hkkjr esa d̀f"k ;kaf=dh ifjn`’; eas ekStwnk 
varjky dks Hkjus ds fy, vusd mUur d̀f"k miLdjkas dk 
fodkl fd;kA ubZ ih<+h ds bu miLdjksa }kjk laiw.kZ Qly 
mRiknu pØ vFkkZr~ feV~Vh dh [kqnkbZ] cqokbZ@ikS/kjksi.k] 
varj&d̀f"k izpkyuksa] jklk;fud vuqiz;ksxksa] flapkbZ vkSj 
dVkbZ ds fy, vko’;d [ksrh izpkyuksa ds lexz dk;Z{ks= 
dks iwjk djrs gSaA bl dsUnz }kjk fodflr izkS|ksfxfd;ksa 
ds izfØ;k/khu okf.kT;hdj.k fuEukuqlkj gSa %

,d rhu iafä dk ifj’kq) ikS/k&jksid fodflr fd;k 
x;k gS] tks vf/kdka’k lfCt;ksa ds chtjksi.k vkSj Hkkjrh; 
mRiknu i)fr;ksa ds fy, mi;qä gS ¼fp= 57½A fodflr 
dh xbZ ;g izkS|ksfxdh fuEufyf[kr dks varfjr dh xbZ %
i) esllZ ijetksr baMLVªht] yqf/k;kuk
ii) esllZ lhts ,aVjizkbflt] yqf/k;kuk
iii) esllZ ,’kfyu dSEkUuwj baLVªwesaV izk- fy- fFkzlwj

rhu iafä dk ifj’kq) ikS/k&jksid 57
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rhu iafä dk varj iafä jksVjh dYVhosVj dk 35&45 hp

VSDVj dh jsat dk fodkl fd;k x;kA fodflr dh xbZ 
izkS|ksfxdh esllZ e?kj flag eFk# ,aM lal] yqf/k;kuk dks 
okf.kfT;d mi;ksx ds fy, varfjr dh xbZ ¼fp= 58½

 58 rhu iafä dk varj iafä jksVjh dYVhosVj

NksVs vkSj ea>ksys fdlkuksa ds fy, ,d izksxzkfeax ;ksX; 
flapkbZ vuqlwpd dk fodkl fd;k x;k gS ¼fp= 59½A

 59 izksxzkfeax ;ksX; flapkbZ vuqlwpd

df̀"k vuqiz;ksxksa ds fy, ,d bySDVªksLVsfVd ukst+y dk 
fodkl fd;k x;k gSA Qly lqj{kk ds fy, rhozre vkSj 
vfr fdQk;rh rjhdk jklk;fud gLr{ksi gSA rFkkfi] 
tkudkjh ds vHkko esa rFkk vufHkKrk ds dkj.k] dhVuk’kh 
dk iz;ksx vfoosdh rjhds ls fd;k tk jgk gS] ftlls 
ekuo LokLF; vkSj i;kZoj.k iz.kkyh ij dqizHkko iM+ jgk 
gSA ok;q&lgk;frr bySDVªksLVsfVd ukst+y] fNM+dko ds 

fcanqd rS;kj djrk gS] tks ijEijkxr :i ls fNM+dko 
djus ls mRiUu fcanqdksa dh rqyuk esa 100 xquk ls vf/kd 
NksVs gksrs gSaA ;s NksVs&NksVs fcanqd ikni forku esa rhoz 
xfr dh ok;q ygjksa esa xgjkbZ rd tkrs gSaA ifj.kkeLo:i] 
gkbMªkWfyd rFkk xSj&bySDVªksLVsfVd] nksuksa fNM+dko 
;a=ksa dh rqyuk esa] teko n{krk 2&3 vf/kd rg rd 
xgjh gksrh gSA ;g fodflr izkS|ksfxdh esllZ txrlq[k 
baMLVªht] yqf/k;kuk dks okf.kT;hdj.k gsrq varfjr dh xbZ 
gS ¼fp= 60½A

 60 ,d bySDVªksLVSfVd ukst+y

bl ifj;kstuk ds izeq[k mís’; gSa %&

ekud bySDVªksM lkefxz;ksa dk bLrseky djrs gq, 
fyfFk;e & vk;u cSVjh ds fuekZ.k ds fy, izk;ksfxd la;a= 
lqfo/kk vkSj izkS|ksfxdh dh LFkkiuk djukA

ekud@ubZ bySDVªksM lkefxz;k¡ rS;kj djus vkSj mUgsa 
lSyksa@cSVfj;ksa dk fuekZ.k djus ds fy, izk;ksfxd 
la;a= lqfo/kk esa ,dhd̀r djus ds fy, Lons’kh 
izkS|ksfxdh fodflr djukA

bl ifj;kstuk ds varxZr fd, x, dk;kZsa esa bySDVªksMksa 
vkSj ,yvkbZch lSyksa ds fuekZ.k ds fy, xSj vknzZrkdr̀ 
d{kksa ¼0-5 vkSj 30 izfr’kr vkj,p½ dk fodkl 'kkfey gS] 
dks lQyrkiwoZd LFkkfir fd;k x;kA ,yvkbZch lSyksa@
cSVfj;ksa ds fuekZ.k ds fy, izfØ;.k midj.k dks xSj 
vknzZrkdr̀ d{kksa esa fLFkr fd;k x;k vkSj lQyrkiwoZd 
'kq:vkr dh xbZA xkjk rS;kj djus] bySDVªksM fuekZ.k djus] 
dSysaMfjax] phjus] okbafMax djus] bYkSDVªksykbV fQfyax 
vkSj oSfYMax djus ds ckjas esa vusd ijh{k.k fd, x,] 
rkfd izfØ;k dk b"Vrehdj.k fd;k tk lds vkSj pkSM+kbZ 
rFkk YkEckbZ ds pkjksa vksj leku eksVkbZ ds lkFk ¼~ 150 
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m nksgjs rjQ ls foysfir½ bySDVªksMksa dk fuekZ.k fd;k 
tk ldsA blds vfrfjä 5Ah lkbflfyaMªhdy lSy ds 
fy, bySDVªksM vkSj foyxUkdkjh vk;keksa ds iSjkehVjksa dk 
b"Vehdj.k] okbafMax] VSc fMtkbu] bySDVªksykbV ek=k] 
vYVªklsfud oSfYMax] yst+j oSfYMax vkSj dkfLVax dks iwjk 
dj fy;k x;kA ARCI us ,d uwru] de ykxr dh 
vkSj ekiuh; ¶yse Lizs ikbjksfyfll (FSP)  izfØ;k 
dk fodkl fd;k gS] rkfd cMs+ iSekus ds LiFePO

4 

dk la’ys"k.k fd;k tk ldsA iz;ksx’kkyk Lrj ij dkcZu 
foysiu dks fMgkbMsª’ku lgk;frr iksfyejkbts’ku izfØ;k 
}kjk izkIr dj fy;k x;k gS] rkfd bySDVªkfud lqpkydrk 
dks c<+k;k tk ldsA izkjafHkd bySDVªksdSfedy ifj.kkeksa 
esa ;g lq>ko fn;k x;k gS fd dk;Z fu"iknu dh rqyuk 
{kerk vkSj C&nj ds :i esa okf.kfT;d LTO ls dh tk 
ldrh gSA

dksphu foKku vkSj izkS|ksfxdh fo’ofo|ky; (CUSAT) 

205 MHz fÝDosalh ij pyk, tk jgs vR;ar ifj"dr̀ vkSj 
Lons’kh :i ls fodflr lerki eaMy & {kksHkeaMy (ST)

jkMkj dks yxkus ds vfUre pj.k esa gSA ;g 'kk;n bl 
fÝDosalh ij pyk, tkus 
okyk fo’o dk igyk 
jkMkj gSA ;g dksphu ds 
xsVos ij Hkkjrh; xzh"e 
ekWulwu dh fo’ks"krkvksa 
dk v/;;u djus ds 
fy, izkFkfed Hkwe/; 
js[kk ds fudV LFky ij 
igyk foaM izksQkbyj 
jkMkj Hkh gSA bl jkMkj 
ls MkVk ekulwu xfrdh 
ij v/;;u ds u, 
vk;ke tqMsa+xsA ;g jkMkj 
CUSAT ds varxZr 
mUur ok;qeaMyh; 
jkMkj vuqla/kku dsUnz 
(ACARR) ds ifjlj esa 
LFkkfir fd;k x;k gSA 
619 rhu rRo Þ;ksxh&mMk ,UVsuk okys jkMkj] 315 ehVj 
ls 20 fdyksehVj ls ok;qeaMy dh tkap djus esa l{ke 
gSA izksVksVkbi jkMkj ds rduhdh igyq vkSj vkjafHkd 
ifj.kke vfHkKkr lehf{kr oSKkfud tuZyksa esa izdkf’kr 
djk, x,A fofHkUu i;kZof.kZd voLFkkvksa ds rgr~ oSKkfud 
oS/krk dk dk;Z izxfr ij gSA

ijEijkxr foaM izksQkbyj jkMkj 50 MHz, 400 MHz 

rFkk 1000 MHz ij pyk, tkrs gSaA rFkkfi] dksphu 
jkMkj] tks 205 MHz ¼tks Vhoh vkSj jsfM;ks czkWMdkfLVax 
ds fy, fo’ks"k :i ls vkoafVr Fkk½ ij pyk;k tk 
jgk gS] bu ijEijkxr jkMkjksa ls vf/kd ykHkdkjh gSA 
ckº; lzksrksa ls /ofu] tSls xSysfDVd vFkok dkWfLed 
/ofu 50-1000 MHz dh fÝDosalh jast esa pyk, tks jgs 
jkMkj ds fy, ,d egRoiw.kZ igyq gSA 50 MHz jkMkj 
dh rqyuk esa] 205 MHz jkMkj dkfLed /ofu }kjk de 
izHkkfor gksrk gS] vkSj blfy, blds ekiksa dh 'kq)rk 
vf/kd csgrj gksus dh lEHkkouk gSA blds vfrfjä] ;g 
Kkr gqvk gS fd UHF jsat esa dk;Z dj jgs jkMkj] o"kkZ 
gksus dh fLFkfr esa larÌr gksrs gSa] tcfd ,sls eqn~nksa dk 
205 MHz dh fÝDosalh ds jkMkj ij izHkko ugha iM+rkA 
okLRko esa] xSysfVd /ofu] ykxr izHkkodkfjrk] ,UVsuk dk 
izR;{k vkdkj] csgrj voyEch; lek/kku RkFkk 'kkfey dh 
xbZ ÅapkbZ] fo’ks"kr;k tc VªkWihdy VªksiksikWt+ ÅpkbZ 15 
fdyksehVj ls vkxs tk ldrh gks] ds :i esa 50 vkSj 400 

MHz ds chp dk;Z laiknu gksrk gS ¼fp= 61½A

jkMkj foaM izksQkbYl dk oS/khdj.k lg&lacaf/kr GPS

foaM ekiuksa dk iz;ksx djds fd;k x;k gS] ftUgsa jkMkj 
ds LFky ls ykap fd;k x;k gSA jkMkj foaM izksQkby] 315 
ehVj ls 20 fdyksehVj dh ÅapkbZ jsat ds fy, jsfM;kslksaM 
foaM ekiksa ds lkFk mRd`"V :i ls la;ksftr gSaA jkMkj 
dks rhu fofHkUu dksM fd, x, eksMksa esa lapkfyr fd;k 

 61 ST jkMkj dh 619 ,fyesaV ,UVhuk O;oLFkk
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x;k Fkk ftlesa 0.3, 1.2 rFkk 2.4 µs dh baud njsa gSa 
rFkk ckn esa jsfM;kslkasM ekiksa ls rqyuk dh xbZ ¼fp= 62½A

eksVs rkSj ij ST jkMkj izLrkfor fofufnZf"V;ksa ds vuqlkj 
gSaA DBS eksM esa 205 MHz jkMkj dh 'kkfey dh xbZ 
ÅapkbZ 350 ehVj ls 21-00 fdyksehVj rd nsrk gSA 
SAM eksM iz;ksfxd gSA izks- ih-oh- jko] th fo’oukFku 
rFkk MkW- ,-ds- ik=k ds ekxZn’kZu esa vxLRk] 2016 esa 
vk;ueaMy i;Zos{k.k dk izLrko FkkA jkMkj MkVk dh 
oS/krk gkbZ jslksY;q’ku GPS jsfM;kslksaM ykafpax dk iz;ksx 
}kjk dh tk jgh gSA

fuEufyf[kr ds v/;;u es ST jkMkj ds 
vusd vuqiz;ksx gSa %

ekWulwu y{k.k vkSj fHkUurk,aA
Hkkjh o"kkZ gksuk] Hka;dj lw[kk] Hkw&L[kyu vkSj ck<+A
rwQku] fctyh peduk] >qylkus okyh gok,a vkSj 
Hkh"k.k xehZ vkfnA
leqnzh&LRkj dk mBku] rVh;&Hkwfe{kj.k] ekWulwu vkfnA
ekWulwuh tyok;q ifjorZuA
d̀f"k] ikS/k jksi.k] Qly iSnkokj] gkbMªks&bySDVªhdy fctyh mRiknuA

us 8 ekpZ 2016 dks CUSAT esa ST

jkMkj dsUnz dk nkSjk fd;kA CUSAT esa ST jkMkj lqfo/
kk dh lrrrk ds fy,] MkW- lkjLor us jkMkj dsUnz esa lkSj 
ÅtkZ la;a= izkIRk djus ds fy, MNRE] Hkkjr ljdkj ls 
lEidZ djus dk lq>ko fn;kA mUgksaus] izpqj MkVk HkaMkj.k] 
xq.koÙkk fu;a=.k] MkVk vfHkys[kkdj.k vkSj forj.k] 
ok;qeaMyh; ekWMfyax v/;;uksa] LFkkuh; {ks= iwokZuqeku 
vkfn ds fy, ST jkMkj dsUnz dks mPp fu"iknu dEi;wVj 
iz.kkyh ds fy, lwpuk izkS|ksfxdh ea=ky;] Hkkjr ljdkj 
ds ek/;e ls ,d izLrko izLrqr djus dk Hkh lq>ko fn;kA 
MkW- lkjLor us crk;k fd pwafd dksphu esa ns’k esa ST

jkMkj dk fMtkbu] fodkl laLFkkiuk vkSj ijh{k.k fd;k 
tk pqdk gS] vr% ;g ns’k ds fy, lkSHkkX; dh ckr gS vkSj 
bl ij ljdkj ds  ds varxZr 
fopkj fd;k tk,xk ¼fp= 63½A

MkW- ,e- jkthou] lfpo] ìFOkh foKku ea=ky;] 
Hkkjr ljdkj] izks- ,l- vUrd̀".ku] vkbZ,u,l, 

 62 15 tqykbZ 2016 ds fy, jkMkj vkSj jsfM;kslkasM foaM izksQkbyksa dh rqyuk
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fof’k"V oSKkfud] izks- ih-ch- jko ¼MST jkMkj 
lqfo/kk] fr:ifr ds laLFkkid funs’kd½ vkSj MkW- th 
fo’oukFku ¼ISTRAC ds HkwriwoZ funs’kd½ us dsUnz dk 
nkSjk fd;k ¼fp= 64½A

xr o"kZ ds nkSjku] ARIES ST jkMkj (ASTRAD)

ifj;kstuk esa ,d izeq[k xfrfof/k ds :i esa ubZ fMftVh; 

flxuy izfØ;.k (DSP) iz.kkyh vkSj jkMkj fu;a=d 
(RC) dh LFkkiuk vkSj varjki"̀B dk dk;Z fd;k x;kA 
vusd la’kks/kuksa ds ckotwn iwoZ iz.kkyh vk’kkrhr fu"iknu 
izkIr ugha dj ik jgh vkSj bldh lrrrk ds dkj.k 
ASTRAD dh 'kq:vkr esa foyEc gks jgk gSA ubZ DSP

iz.kkyh laLFkfir djus ds i’pkr~] jkMkj dk fu"iknu 
ARIES ds 'kklh fudk; (GC) }kjk xfBr ,d ckº; 
lfefr us Hkyh&Hkkafr ijh{k.k fd;k x;k ¼28 ebZ 2015 

 63  MkW- oh-ds- lkjLor] lnL;] uhfr vk;ksx dksphu eas ST jkMkj ifj;kstuk ny ds lkFk

 64 MkW- ,e- ,u- jkthou] dsUnzh; lfpo] iF̀oh foKku ea=ky;] Hkkjr ljdkj] 08 Qjojh 2016 dks dsUnz ds nkSjs ij
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dks leh{kk cSBd esa½ esllZ ECIL] gSnjkckn us] tqykbZ 
2015 esa ubZ fMftVy flXuy izfØ;.k (DSP) iz.kkyh 
vkSj jkMkj fu;a=d (RC) dh LkaLFkkiuk dh vkSj mUgsa 
ASTRAD ds lfØ; fNnz ds lkFk varjì"Bkafdr fd;kA 
u;k lSVvi rhu vkSj dHkh&dHkh lkr lewgksa ds lkFk 
pyk;k x;k vkSj ;g uksV fd;k x;k fd ubZ DSP

iz.kkyh ls izkIr foaM MkVk dks cSywu MkVk dh gokvksa ds 
lkFk eSp djus ds fy, ckjhdh ls V~;wfuax dh vko’;drk 
gSA flrEcj] 2015 dks rhu lewgksa dk bLrseky djrs gq, 

lapkfyr ,d foaM izksQkby dk uewuk fp= 65 esa n’kkZ;k 
x;k gSA

ARIES vkSj ECIL }kjk fd, tk jgs dk;Z dks lqn<̀+ djus 
vkSj vuqoh{k.k djus ds fy, ,d rduhdh leh{kk lfefr 
(TRC) xfBr dh xbZ] ftlesa Jh jaxkjko] ¼foKku@
bathfu;jh&H] lsokfuòÙk mifuns’kd] bljks½ dks v/;{k 
ds :i esa ukfer fd;k x;k vkSj 28 vDrwcj] 2015 dks 
,lbZvkjch] Mh,Vh] ubZ fnYyh esa bldh cSBd vk;ksftr 

 65
18 flrEcj] 2015 ds nkSjku tksuy (U),  eSjhMksuy (V), iou xfr vkSj iou fn’kk ARIES ST jkMkj ¼gjk½ ds lkr 
lewgksa }kjk iqu% bathfu;jhd`r vkSj cSywu tfur jsfM;kslkasMs ¼dkyk½ i;Zos{k.k

dh xbZA bl lfefr ds lnL; SAMEER, eqEcbZ NARL 

xMudh ls pqus x,A ;|fi] lfefr us ASTRAD dh 
fMtkbu rS;kj djus vkSj laLFkkiuk djus esa dksbZ izeq[k 
:dkoV ugha ikbZ] ijUrq bl iz.kkyh ds dk;Z fu"iknu 
vkSj laosnu’khyrk esa lq/kkj djus ds fy, iz.kkyh ds ewy 
fMtkbu esa dqN la’kks/ku djus dk lq>ko fn;kA lfefr us 
CUSAT, dksphu esa ASTRAD VªkalfeV izkfIr ekWM~;wy 
(TRM) dh tkap djus dh Hkh tksjnkj flQkfj’k dh] rkfd 
blds dk;Z fu"iknu dh tkap dh tk lds vkSj etcwr 
lasVj iSp dh ekStwnxh ds ihNs fdlh Hkwfedk dh iqf"V 
dh tk ldsA ;s ijh{k.k fd, x, vkSj ifj.kkeksa ls ;g 
iqf"V gqbZ fd iSp ds lt̀u esa ASTRAD TRM dk dksbZ 
;ksxnku ugha gS vkSj TRM dh Hkwfedk dks Hkh udkj fn;k 
x;kA ;g ifj.kke TRC dh nwljh cSBd ¼2&4 Qjojh] 

2016½ esa izLrqr fd, x,A 

ASTRAD esa ,d vR;k/kqfud ESD lsQySc ¼fp= 
66½ dh LFkkiuk dh xbZ rkfd RF midj.k  vkSj 
;qfä;ksa] ftuls bySDVªks LVSfVd fMLpkTkZ (ESD) dh 
{kfr gksrh gS] ds lkFk laLFkkxr vuqj{k.k vkSj fodkl 
xfrfof/k;kas dks ljy cuk;k tk ldsA jkMkj ls izkIr 
foaM MkVk dks oS/k cukus ds fy,] fu;fer vk/kkj ij 
cSywu ykap fd;k x;kA foxr dh rjg] bl o"kZ Hkh 
fofHkUu bathfu;jh dkWystkas ds vusd fo|kfFkZ;ksa us 
iz.kkyh dk iz;ksx djds ifj;kstuk ij dk;Z fd;k rFkk 
mPp vfUre ekiu midj.kkas dk bLrseky djrs gq, foaM 
izksQkbyj jkMkj vkSj RF lfdZV Vªcy’kwfVax ds izpkyu 
ds lkFk ifjfpr gq,A
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 66 ASTRAD lqfo/kk esa bysDVªkssLVsfVd fMLpktZ lsQ ySc

lerki eaMy {kksHk eaMYk ¼,lVh½ jkMkj dh lqfo/kkvksa 
dk iz;ksx m".kdfVca/kksa ds eqgkus ij fLFkr dksydkrk ds 
LFkyksa ij {kksHklhek dUoSD’ku] xq:Ro rjaxksa] HkwEk/;js[kk@
IySusVjh rjaxksa vkSj vk;u eaMyh; E vkSj F {ks= dh 
vfu;ferrkvksa ij oSKkfud v/;;u djus ds fy, fd;k 
tk,xkA izLrkfor jkMkj esa yxHkx 3&20 fdyksehVj ls 
de ok;qeaMy vkSj vk;u eaMyh; E vkSj F {ks= dh 
vfueferkvksa dh tkap djus dh {kerk gksxhA jkMkj ls 

MkVk mRikn esa rhu ?kVd&iou] MkWiyj LiSDVªy foM~Fk 
vkSj fuEu ok;qeaMy esa rFkk vk;u eaMyh; vfu;ferrkvksa 
dh fMª¶V osx vkSj cSd LdSVj flxuy 'kfä gksxhA 450 
,UVhuk dh Jà[kyk esa izR;sd ,aVhuk ?kVd 2 fdyksokV 
fctyh ds ,d vyx VªkalehVj }kjk iksf"kr gksxk] rkfd 
jkMkj dh ,aVhuk che LVh;fjax {kerk esa yphykiu gksxkA 
jkMkj dh izpkyu fØDosalh vkSlr fctyh mRikn ds 108 

W.m2 lfgr yxHkx 50 MHz gksxhA WPC us] ST

jkMkj ds fy, 52-54 MHz dh fÝDosalh cSaM vkcafVr 
djus dh lEHkkouk dh lwpuk nh gSA blds lkFk gh] PI

dks ,d vU; vkWuykbu u;k vkosnu viyksM djus dh 
lykg nh gS] ftls ckn esa pyk;k tk,xkA



Hkkxhnkjh dk;ZØe
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foKku ds {ks= esa usVofdaZx] vknku çnku vkSj laca/k vfuok;Z gksrs gSaA ;g laLFkkvksa] foHkkxksa vkSj 
ea=ky;ksa ds chp fofHkUu çdkj dh Hkkxhnkfj;ksa ds ek/;e ls fd;k tk ldrk gSA cksMZ us [kk| çlaLdj.k 
m|ksx ea=ky; ds lkFk] mudh vuqla/kku vkSj fodkl Ldhe dks pykus ds fy, O;oLFkk dh gSA cksMZ us 
lapkj vkSj lwpuk çkS|ksfxdh ea=ky; ds lg;ksx ls lSy Vkoj fofdj.k ls lacaf/kr v/;;u 'kq: fd, gSaA

6.1 [kk| çlaLdj.k m|ksx ea=ky; ¼,evks,QihvkbZ½ 
dh vkj,aMMh Ldhe

[kk| çlaLdj.k m|ksx ea=ky; ¼,evks,QihvkbZ½ dh 
vkj,aMMh Ldhe mRikn vkSj izfØ;k fodkl] midj.kksa 
ds fMtkbu vkSj fodkl] mUur HkaMkj.k] 'kSYQ ykbQ 
vkSj iSdsftax vkfn ds fy, [kk| izlaLdj.k m|ksx ds 
{ks= ds vkj,aMMh dk;Z dks izsfjr djus vkSj ekax dks iwjk 
djus ds fy, ljdkjh vkSj futh nksuksa {ks=ksa dh fofHkUu 
laLFkkvksa] lkoZtfud fu/kh;r laxBuksa vkSj ekU;rk çkIr 
vkj,aMMh ç;ksx'kkykvksa dks lgk;rk vuqnku ds :i esa 
foÙkh; lgk;rk çnku djrk gSA

bl Ldhe dk mís';] mRiknu laoZ/ku] xq.koÙkk] miHkksäk 
lqj{kk] tu LokLF; vkSj O;kikj ij /;ku dsafær djrs 
gq, mRikn vkSj çfØ;k fodkl] mUur ifjj{k.k] iSdsftax] 
HkaMkj.k vkSj forj.k çkS|ksfxfd;ksa] ewY;o/kZu] ;kstdksa dk 
ekudhdj.k] jatd vfHkdeZd] fçtosZfVoksa] dhVuk'kd 
vo'ks"kksa vkfn ds :i esa [kk| çlaLdj.k m|ksx dks 
vafre mRikn@vkj,aMMh dk;Z ds fu"d"kZ@ifj.kkeksa ls 
ykHkkfUor djuk gSA

o"kZ ds nkSjku] u, ifj;kstuk çLrkoksa dk ewY;kadu djus 
rFkk pykbZ tk jgh@iwjh dj yh xbZ ifj;kstukvksa 
dh çxfr dh leh{kk djus ds fy, 5 fo'ks"kK 
lfefr;ka@leh{kk cSBdsa vk;ksftr dh xbZaA dqy 66 u, 
vuqla/kku çLrkoksa ij fopkj fd;k x;k] ftlesa ls 22 
çLrkoksa dks `9-5 djksM+ dh jkf'k vkSj 58 tu'kfä dh 
lgk;rk çnku dh xbZA dqNsd ifj;kstuk,a gSa % tSdÝwV 
ds ewY; psu fodkl ds fy, lrr çkS|ksfxfd;ksa dh 
igpku djuk] vle ds oU; vkSj laof?kZr [kk| dhVksa 
dh U;wVªh'ku oSY;w dk ewY;kadu djuk rFkk mudh 'kSYQ 
ykbQ rFkk xzkeh.k vFkZO;oLFkk dks c<+kus ds fy, mudk 
izfØ;.k djuk] fdlkuksa ds fy, cktjk mRiknd lkSj 
ÅtkZ lgk;rk çkIr xzhu dkWQh ls ewY; laof?kZr mRiknksa 
ds fodkl dh izkS|ksfxfd;ka] vYVªklkmaM dk ç;ksx djds 
ngh ds ikuh ls dherh mRikn fudkyus dh igpku 
djuk vkfnA

6.2  lSy Vkoj fofdj.k dk;ZØe
nwjlapkj foHkkx] lapkj vkSj lwpuk çkS|ksfxdh ea=ky; 
ds lkFk feydj] lSY;qyj Vkojksa vkSj eksckby Qksuksa 
ls fudyus okys bysDVªkseSXusfVd fofdj.k ij v/;;u 
'kq: fd, tk jgs gSaA bl dk;ZØe ds varxZr eksckby 
Vkojksa vkSj gSaMlsVksa ls fudyus okyh bysDVªkseSXusfVd 
fofdj.kksa dk thou ¼ekuo] ltho vo;oksa] ouLifr vkSj 
oU; tho rFkk i;kZoj.k½ ds laHkkfor çHkkoksa ij vkj,aMMh 
ifj;kstukvksa dk fu/kh;u fd;k x;kA

fu/kh;u çkIr djus okys {ks= gSa % lSy Vkoj fofdj.k] 
lkbdks lks'ky fofo{kk,a] fudyus okys xSl vk;uhdj.k] 
fofdj.k ls ekuoksa esa Mh,u, {kfr vkSj iqu#)kj ds 
ekWY;qdqyj vkuqokaf'kd lglaca/k vkSj tSo pØh; lkeatL; 
nqf"Ø;k] vk—fr foKkuh] fØ;kRed tSo jklk;fud vkSj 
O;ogkjkRed ewY;kadu&iksLV&bZ,e,Q fofdj.k] bZ,e,Q 

fofdj.k ds vfrjsd dks nckus ds fy, uSuks lfEeJ 
vo'ks"kdksa dk fodkl] lSyQksu flXuy Lrjksa ds cM+s 
vkadM+k fo'ys"k.k dk bLrseky djrs gq, bysDVªkseSXusfVd 
fofdj.k dk lkaf[;dh; vuqekuu( eksckby miHkksäkvksa 
dh Jo.k ç.kkyh ij bysDVªks eSXusfVd ÝhDosalh fofdj.k 
¼bZ,e,Q½ dk çHkko] eksckby Qksu vkSj Vkoj fofdj.k 
ekiu rFkk tSfod lglaca/k( jä vkSj lhesu iSjkehVjksa 
ij bZ,e,Q ,Dlikstj dk çHkko] ftlesa [kjxks'kksa esa 
bysDVªksu ekbØksLdksih dh LdSfuax vkSj ikjs"k.k }kjk LieZ 
vk—fr foKkuh ifjorZu 'kkfey gSa( LoLF; jgus fuæk 
vkSj laKs; fØ;k ij eksckby Qksu dk çHkko] lSyqyj 
vkSj ekWfyD;qyj Lrjksa ij i'kq fodkl ij bZ,e,Q 
fofdj.k vkfnA
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6.3 vuqla/kku uoksUes"k vkSj çkS|ksfxdh ij çHkkou 
vuqla/kku uoksUes"k vkSj çkS|ksfxdh ij çHkkou ¼bfEizaV½] 
Pan-IIT vkSj IISC }kjk feydj dh xbZ viuh fdLe dh 
igyh 'kq:vkr gS] tks izeq[k bathfu;jh pqukSfr;ksa ls tw>us 
ds fy, ekuo lalk/ku fodkl ea=ky; ¼,e,pvkjMh½ 
}kjk dh xbZ gSA ns'k dks blls fuiVuk pkfg, vkSj ns'k 
dks lexz lef̀) vkSj vkRe fuHkZjrk ds usr`Ro ds fy, 

leFkZ] l'kä vkSj lkgfld ç;kl djuk pkfg,A cksMZ 
bl dk;ZØe dks dk;kZfUor djus esa ,e,pvkjMh ds 
lkFk Hkkxhnkjh dj jgk gS vkSj bu vuqla/kku çLrkoksa 
dk fu/kh;u nks {ks=ksa] uker% uSuksVsDuksy‚th rFkk mUur 
lkefxz;ksa ls lacaf/kr gSA





fo'ks"k dk;ZØe
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foKku vkSj izkS|ksfxdh uhfr& 2003 esa ;g mYys[k gS fd Þfodkl esa lkE;rk ij fo'ks"k cy fn;k tk,xk] rkfd izkS|ksfxdh 
fodkl ds ykHk vf/kdka'k vkcknh fo'ks"kdj oafpr oxkZsa rd igq¡p ldsa] ftlls ns'k ds izR;sd ukxfjd dks mUur 
xq.koÙkk dk thou fey ldsÞA bls /;ku esa j[krs gq,] ,lbZvkjch us lekt ds fof'k"V oxZ dh {kerk fuekZ.k vkSj ekuo 
lalk/ku fodkl djus ds fy, dqN ubZ 'kq:vkrsa dh gSaA bl izdkj vuqlwfpr tkfr ¼,llh½ vkSj vuqlwfpr tutkfr 
¼,lVh½ ds fy, foKku esa mRd"̀Vrk ds fy, l'kfädj.k vkSj lkE;rk ds volj ¼bZ,ebZD;w½ uked Ldhe dk vk/kkj 
j[kk x;kA pkyw o"kZ esa ,d vU; dk;Zdze uker% vk;qZosn thofoKku vkjEHk fd;k x;kA

7.1 foKku esa mRd`"Vrk ds fy, l'kfädj.k 
vkSj lkE;rk volj ¼bZ,ebZD;w½

vuqla/kku vkSj fodkl esa lekt ds detksj oxkZsa dh Hkkxhnkjh dks c<+kuk lqfuf'pr djus ds vius iz;kl esa] ,lbZvkjch 
us ,llh@,lVh oxZ ds fy, ÞfoKku esa mRd̀"Vrk ds fy, l'kfädj.k vkSj lkE;rk voljÞ uked ,d fo'ks"k Ldhe 
dh 'kq:vkr dh gSA Ok"kZ ds nkSjku `38 djksM+ ewY; dh 199 ubZ ifj;kstukvksa dks Lohdf̀r nh xbZ ¼fp= 67½A fu/kh;u 
iz.kkyh n'kkZrh gS fd 46 izfr'kr ifj;kstuk,a thou foKkuksa ls] 23 izfr'kr bathfu;jh foKkuksa ls] 18 izfr'kr jklk;fud 
foKkuksa ls rFkk 7 izfr'kr iF̀oh vkSj ok;qeaMyh; foKkuksa ls rFkk 6 izfr'kr HkkSfrdh vkSj xf.krh; foKkuksa ls lacaf/kr 
FkhaA dqN ubZ fu/kh;r ifj;kstuk,a fuEukuqlkj gSa %

vc rd dkcZu MkWV~l mRltZu eq[;r% n'̀; {ks= ds e/; 
rd gh lhfer Fkk ¼uhyk & gjk foaMks½A bl v/;;u dh 

uwrurk lSy@Ård izfrfcEc ds fy, xgjs bu&fooks@
bu&foVªks izdk'kh; yscfyax dk fu"iknu djus dh vk'kk 
ls ykfyek {ks= vFkok vojä ds vklikl ¼,uvkbZvkj½ 
dh fn'kk esa LiSDVªe ds nh?kZ osoySaXFk {ks= dk iz;ksx djuk 
gS D;kasfd osoySaXFk jä ls vojä ?kVdksa rd QSyh gqbZ 
gSa] QyLo:i lokZf/kd mi;qä {ks=] U;wure lekos'ku 
lfgr] tSfodh; iz.kkfy;kas ds Hkhrj xgjkbZ ls ?kqlus ds 
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fy, vf/kd n{k gSA ?kqyu'khy izfrnhIr tkap ds xgjkbZ 
ls ?kqlus dk funZs'kkRed best fo'ys"k.k dh mRd"̀Vrk ls 
lh/ks rkSj ls lacaf/kr gSA

bl v/;;u dk iz;kstu rsyksa dh izfØ;.k fo'ks"krkvksa 
vkSj ryus esa gksus okys ifjorZuksa dk v/;;u djuk vkSj 
,slh izkS|ksfxfd;ksa vkSj@ubZ ubZ i)fr;ksa dk fodkl 
djuk gS ftlls LOkkLF; ij fcuk dksbZ izfrdwy izHkko 
Mkys] rys gq, [kk| mRiknksa dks rS;kj dj ldrs gSaA 
bldk mís'; ,d ,sls izksVksdksy dk fodkl djuk gS] 
ftls rsy dh xq.koÙkk dk ewY;kadu djus ds fy, fofHkUu 

[kk| m|ksxksa }kjk iz;ksx fd;k tk ldrk gSA

bySDVªksjlk;u vkSj izdk'kh; laosndksa ij vk/kkfjr /kkfRod 
uSuksd.kksa lfgr xzkQhu gkbfczM] dkcZu uSuks V~;wc ?kkfRod 
uSuksd.kksa vkfn dk iz;ksx djus okys laosndksa dh rqyuk esa 
vf/kd ykHkdkjh gSaA ikWfyej] lh,uVh ds lkFk fuefTtr 
ds lapkyu bySDVªkWfud vkSj jklk;fud laosndksa eas buds 
iz;ksx ij ,d xgu vuqla/kku fd;k x;kA bl v/;;u esa] 
gkbfczM uSuks volajpuk] tks tSo&vuqdwy] rhoz izfrfØ;k 
dkjd vkSj de ykxr izHkkoh gSa] dk fodkl djus ds 
iz;kl fd, x,A 

7.2   vk;qosZfnd tho foKku dk;ZØe
vk;qosZn i)fr] Hkkjr dh ,d izkphu fpfdRlk i)fr gS] tks rhu izeq[k fdLeksa ds ewyHkwr rRoksa] ftUgas izdf̀r ds :i esa 
ifjHkkf"kr fd;k x;k gS] ¼okr] fiÙk vkSj dQ½ ij vk/kkfjr gSA vk/kkjHkwr vuqla/kku esa vk/kqfud tho foKku] izfrj{kk foKku] 
ekWfyD;qyj tho foKku dk bLrseky djrs gq,] vk;qosZfnd iz.kkyh dh ladYiuk] izfØ;kvksa vkSj mRiknksa dks [kkst dh xbZ gSA 
bl dk;ZØe dh mRifÙk esa vk/kqfud tho foKku ds nf̀"Vdks.k ij vuqes; rhu nks"kksa dk o.kZu fd;k x;k gSA bl dk;ZØe 
ds vUos"k.k dk;Z esa oSKkfudksa vkSj vk;qoZsfnd fo'ks"kKksa dh iw.kZ izfrHkkfxrk vfuok;Z :i ls 'kkfey gksxhA bl dk;ZØe dks 
vk/kqfud tho foKkuh vkSj vk;qoZsfnd fo'ks"kK ds chp ,d lkeatL; ds :i esa rS;kj fd;k x;k gS fuEufyf[kr 
ifj;kstukvksa dks fu/kh;r fd;k x;k %

xq.kkRed vkSj ek=kRed n`f"Vdks.k dk iz;ksx djrs gq, 
ltkrh; ifjokjksa dh de ls de rhu ihf<+;kas esa izd̀fr 
vkSj oa'kkuqxr iSVuZ dk ewY;kadu djus ds fy,A

euq";ksa esa nks"k&izdf̀r vkSj vka=&lw{e ouLifr ds chp 
lkeatL;A

'

e/; vka=h; LVSe lSyksa ds izpqjksn~Hkou vkSj foHksnu ij 
jlk;uksa ds iqulZ̀tu dh lEHkkouk dk irk yxkukA

nzks"kksfQyk eSykuksxkLvj ekWMy dk iz;ksx djrs gq, 
fofHkUu jlk;uksa tSls veydh jlk;u] jl flanqj] xqMqdh 
vkSj ;'kfre/kq ds vUrtkZr izfrj{kk flXufyax ij izHkko 

dk v/;;u vkjEHk fd;k x;k gSA

bl v/;;u dks vYtkbej vkSj ifdZUlu jksx ds ekml 
ekWMy esa laKs; vkSj p;kip;h  fØ;kvksa dks U;wu djus 
ds fy, veydh jlk;u ¼,vkj½ vkSj jl&flanqj ¼vkj,l½ 
dh lEHkkoukvksa dh [kkst djus ds fy, lgk;rk iznku 
dh xbZ gSA oU; fdLe ds AR vkSj RS ds vkgkj 
laca/kh iwjd dh fn'kk esa fodkl dh fofHkUu voLFkkvksa esa 
vkSj U;wjks gzklh jksx ekWMyksa esa VªkalfØIVkse vkSj izksVksb;kse 
esa fof'k"V ifjorZuksa dks le>us ds fy, ,d vkSj v/;;u 
vkjEHk fd;k x;k gSA

fofo/k HkwxzkQh; LFkyksa ij laof/kZr ,yh;e lrhoe ¼yglqu½ 
ds fofHkUu Hkkxksa ds lkFk tqMs+ gq, lw{ethoh; leqnk;ksa 
ds <kaps vkSj fofo/krk dks le>us ds fy, v/;;u dk 
lgk;rk nh xbZ gSA blds vkxs] bl ifj;kstuk esa xkS.k 
p;kip; dkjdksa vkSj vkjksX;dj fodYi dk mRiknu 
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 68
veydh jlk;u] ân; laca/kh nqf’Ø;k dks {kh.k djus dh TkSo jlk;fud fØ;kfof/k 
dks le>rs gq,A

djus esa laca) lw{e vo;oksa dh Hkwfedk dk fp=.k Hkh 
fd;k tk,xkA

HkLe vkSj dTtkyh dh HkkSfrd & jklk;fud fo'ks"krkvksa 
dks le>us ds fy, vk;qoZsn esa vkerkSj ij iz;qä gksus 
okys ?kVd vkSj i'kq ekWMyksa ij bLrseky djrs gq, 'kjhj 
ds fofHkUu Hkkxksa ij mudk izHkko ij v/;;u 'kq: fd;k 
x;kA

veydh jlk;u ij ,d ifj;kstuk iwjh dj yh xbZ 
gSA ân; laca/kh vkSj ,ftax ekWMyksa ls tqMs+ ân; {kfr 
dh {kh.krk esa tSo jklk;fud fØ;kfof/k dks le>us 
ds fy, veydh jlk;u ds izHkko ij v/;;u dk 
ifj.kke ;g n'kkZrk gS fd veydh jlk;u iksf"kr ew"kdksa] 
cw<+s gks pqds ew"kdksa dh ân; laca/kh fØ;k esa lq/kkj gqvk 
gSA izksfV;ksfed :ijs[kk Hkh ;g n'kkZrh gS fd ân; 
laca/kh fØ;k esa veydh jlk;u dk ykHkdkjh izHkko 
laof/kZr feVdkasfMª;y tSo mRifÙk] ,UVhvkWDLkkhMasV izfrj{kh 
fd.odksa vkSj laof/kZr ekal is'kh esa fldqM+u fofu;ked 
izksVhuksa ds ek/;e ls O;ofgr gksrk gSA ¼fp= 68½A
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orZeku esa] lkekftd leL;kvksa ds lek/kku gsrq fo"k;ksa vkSj laLFkkxr@jktuSfrd lhek ikj dk lg;ksx 
visf{kr gksrk gSA ,lbZvkjch oSKkfudksa vkSj vuqla/kkudrkZvksa dks u dsoy lefUor rjhds ls eqn~nksa dks 
mBkus ds fy,] vfirq bl izfØ;k esa vius dkS'ky vkSj lEHkkoukvksa dks O;kid cukus ds fy, Hkh vius 
vfHkKku ds lg;ksx ds fy, lfØ; volj lqyHk djkrk gSA

8.1 baMks & ;w,l egkpqukSrh 
mPp jäpki dk funku vkSj bldk fu;a=.k LokLF; 
ns[k&js[k dk ,d laonsu’khy eqn~nk gSA ijUrq jäpki 
ekius dh fn’kk esa igq¡p fiNys vusd n’kdksa ls ogh jgh 
gS vkSj blfy, bl {ks= esa vc vckf/kr UkoksUes"k rS;kj 
gSA ,lbZvkjch us Hkkjr vkSj la;qDr jkT; vesfjdk esa 
fuEu lalk/ku izfr"Bkuksa ds fy, oguh; jä ncko ekiu 
izkS|ksfxfd;ksa ij baMks&;w,l egkpqukSrh dh ’kq:vkr dh 
?kks"k.kk djus ds fy, jk"Vªh; tSo fpfdRlh; besftax vkSj 
tSo bathfu;jh laLFkku (NIBIB, NIH), USA ds lkFk 
Hkkxhnkjh dh gSA bl ’kq:vkr dk iz;kstu nksuksa ns’kksa ds 
vanj vkSj muds chp ,d lg;ksxkRed vuqla/kku dks 
izksRlkgu nsuk gS rkfd jäpki dks ekius ds fy, ubZ 
igyksa dk izLrko fd;k tk lds tks lrdZ vFkok lg~; 
gksa] vkSj de ykxr dh gksa vkSj tks Lor% fÝDosaV MkVk 
fjdkfMZax ns ldsa rFkk LokLF; ns[k&js[kdrkZ dks fjiksVZ 
dj ldas rFkk jksxh dks Hkh QhMcSd ns ldsaA

,lbZvkjch vkSj ,uvkbZchvkbZch us nks vyx&vyx vkSj 
lekUkkUrj Ldhesa pykbZ gSa tks iw.kZr;k lefUor gS] ftuds 
fu/kh;u ds volj dh ?kks"k.kk,a Øe’k% Hkkjr vkSj ;w,l 
esa gqbZ gSa rkfd bl {ks= esa vuqla/kku dk lao/kZu fd;k 
tk, lds vkSj oSdfYid oSKkfud igq¡p vkSj izkS|ksfxdh; 
fodYiksa dk lt̀u fd;k tk ldsA vk’kk gS fd nks ns’kksa ds 
chp ;g Hkkxhnkjh ubZ izkS|ksfxfd;ksa dk fodkl djus ds 
fy, gksxh] ftlls u dsoy vius&vius jktuhfrd {ks= 
esa] cfYd fo’o Hkj ds vU; blh izdkj ds izfr"Bkuksa esa 
fuEu lalk/ku ds izfr"Bkuksa dks Åij mBk;k tk,xkA ;g 
dk;ZØe] Hkkjr esa f}jk"Vªh; baMks foKku vkSj izkS|ksfxdh 
eap ds ek/;e ls lapkfyr fd;k tk jgk gSA 

bl ifj;kstuk dk mís’; de ykxr ds /keuh; nkcekih 
vk/kkfjr jäpki ekiu ekWuhVfjax midj.k dk fodkl 
djuk gSA ;g ny] ekStwnk lek/kkuksa ds ykxr izHkkoh vkSj 

lgh fodYi ds :i esa bLrseky fd, tkus okys vfUre 
mRikn ij fopkj dj jgk gSA vk’kk gS fd ;g lek/kku 
izeq[kr% xzkeh.k {ks=ksa esa vkSj lkoZtfud LokLF; dsUnzksa esa 
ifjorZu’khy jäpki ekiu vkSj vLirkyksa esa uSnkfud 
jäpki ekiu ds fy,] jksxh dh ekWuhVfjax iz.kkfy;ksa ds 
lkFk lesfdr djds iz;qä fd;k tk ldsxkA ;g ny bl 
mid.k ds oguh; :ikarj dk fuekZ.k djus ds fodYi dh 
[kkst dj jgk gSA izeq[k ck/kk,a] ftudk lek/kku fd;k 
tk jgk gS] os gSa& lgh&lgh irk yxkuk] ykxr] ljyrk 
vkSj jkscLVusl] ekiu esa yxus okyk le; rFkk midj.k 
dk vkdkj vkSj tfVyrk gSA 

bl ny us] vkbZvkbZVh] eqEcbZ esa LokLF; ns[kjs[k 
vuqla/kku la?k }kjk] midj.k dks uSnkfudh oS/krk nsus ds 
fy,] rFkk lgk;rk nsus ds fy, lEidZ djds lg;ksx 
fd;k gSA mudh ;kstuk mRikn ds fy, CE fpUgu 
izkIr djus dk dk;Z Hkh djus dh gSA ,d ckj uSnkfud 
ijh{k.k iwjh rjg ls lQy gks tkrs gS] mudh ;kstuk 
funkudrkZvksa ds fy, midj.k dks ykap djus dh gS vkSj 
mlds ckn bls O;fäxr uSnkfud midj.k ds :i esa Hkh 
ykap fd;k tk,xkA

vkbZvkbZVh] enzkl dk gsYFkds;j VsDuksykth bUuksos’ku 
lasVj ¼,pVhvkbZlh½ us fu;af=r iz;ksx’kkyk izfr"Bkuksa 
esa va’kkadu eqä] dykbZ&ca/k jfgr jäpki ekiu ds 
fy, ,d ubZ i)fr dk fodkl ,oa ijh{k.k fd;k gSA 
;g dk;Z ,d ifj;kstuk] ftldk ’kh"kZd ÞdykbZ&ca/k 
jfgr jäpki ekiu gsrq /keuh; vuqikyu tkapÞ 
gS] ds ,d Hkkx ds :i esa] pyk;k tk jgk gSA bl 
i)fr }kjk va’kkadu lgn{kksa dh vko’;drk dks lekIr 
fd;k tk,xkA jäpki lax.kuk ds fy, xf.krh; ekWMyksa 
ds ,d lSV dk fodkl djds] miHkksäk tkap dh 
fMtkbu] tks LFkkuh; ihVhVh dks ekirh gS] vkSj vfuok;Z 
bySDVªkfud izk;ksfxd gkMZos;j dk fodkl] izLrkfor 
i)fr ds fl)kar dk izek.k dk fun’kZu iz;ksx’kkyk 
izfr"Bkuksa esa fd;k x;k gSA 
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lQyrk iwoZd Þfl)kar dk izek.kÞ bl ifj;kstuk 
ds pj.k & 1 ds ifj.kke ds vk/kkj ij ny us ,d 
laiw.kZ izkS|ksfxdh vkSj va’kkadu&eqä] dykbZ&ca/k eqä chih 
ekiu ds fy, ,d iwoZ okf.kfT;d midj.k] tks rduhdh 
ekudksa ds vuqlkj lR;kfir fd;k x;k gS rFkk fofHkUu 
gsYFkds;j izfr"Bkuksa esa ekU; gS] dks fMyhoj djus ds fy, 
pj.k & 2 ds fy, foLr`r ;kstuk dk izLrko fd;k gSA

bl ifj;kstuk dk mís’; /kkj.kh;] vf/kdka’k fu;kstuh; 
midj.k tks ukM+h Lianu laØe.k le; ij vk/kkfjr 
mPp jäpki dh okLRkfod lrr ekWuhVfjax ds fy, 
l{ke gS] dk fodkl djuk gSA ;g ifj;kstuk rhu izeq[k 

Jsf.k;ksa esa foHkkftr gS % gkMZos;j dk fodkl] lkW¶Vos;j 
dk fodkl] n’keyo iz.kkyh dk fodkl] ijh{k.k vkSj 
oS/khdj.kA gkMZos;j ds fodkl ds Hkkx ds :i esa] ny 
us mPp fu"iknu ARM izfØ;dksa ij vk/kkfjr rhu 
/kkj.kh; izksVksVkbiksa dks dk;kZfUor fd;kA ukM+h Lianu 
le; ls flLVkWfyd vkSj xSj flLVkWfyd jäpki izkIRk 
djus ds fy, ,d vYxksfjFke dk fodkl fd;k x;k] 
blds vykok ny us /kkj.kh; midj.k ds lkFk lapkj 
esa l{ke ,UMªkW;M vuqiz;ksx Hkh rS;kj fd;k gSA xfrd 
iz;kl vkSj fLFkj iz;klksa ds }kjk fofHkUu fo"k;kas ij bl 
vYxksfjFke dk ijh{k.k fd;k x;kA fodflr ekWMy n’kkZrk 
gS fd nksuks flLVkWfyd vkSj xSj flLVkWfyd jäpki dk 
lgh iwokZuqeku ¼fp= 69 vkSj 70½ yxk;k tk ldrk gSA 
;g ny] fuEu lalk/kuksa ds izfr"Bkuksa esa Hkkjh fu;kstu ds 
fy, mi;qä gksus ds izkIr ifj.kke n’kkZrk jgk gSA

 69 Ýse  70 izksVksVkbi

/keuh; jäpki ¼BP½ dk u fpidus okyk vkSj dykbZ ca/k 
jfgr ekiu jksxh dh lrr ekWuhVfjax ds fy, okaNuh; 
gSA fofHkUUk lEHko rduhdksa esa ls] jäpki ds vuqeku ds 
fy, ukM+h Lianu laØe.k le; ¼PTT½ vk/kkfjr igq¡p 
lokZf/kd vk’kktud midj.k gSA ijUrq BP esa ifjorZu 
PTT vkSj iwoZ&mR{ksi.k vof/k ¼PEP½ nksuksa esa ifjyf{kr 
gksrk gSA bl ifj;kstuk ds mís’; gSa %

• ,sls oguh; midj.k dk fMtkbu vkSj fodkl 
rS;kj djuk tks flaxy yhM ECG vkSj cgq PPG

flXuyksa] nksuksa dk ykxr izHkkoh rjhds ls ekWuhVju 
dj ldrk gSA

• PPG vkSj ECG, nksuksa ls fjdkMZ fd, x, flXuyksa 
ls PTT ekius ds fy, [kkst djuk vkSj v/;;u 
djuk rFkk Lopkfyr BP ekiu rduhd dk 
dk;kZUo;u vkSj oS/krk dk izLrko djuk gSA

;g nf̀"Vdks.k mi;qä chih va’kkadu i)fr dh [kkst 
djus esa lgk;d gS] D;kasfd bl rduhd }kjk PTT dk 
lgh ekiu fd;k tk ldrk gSA izLrkfor BP ekWuhVfjax 
midj.k de ykxr dk gksxk] /kkj.kh; gksxk rFkk ?kjsyq 
ifjos’k esa vkSj NksVs&NksVs LokLF; ns[kjs[k dsUnzksa] nksuksa esa 
bLRkseky esa vklku gksxk ¼fp= 71½A
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bl ifj;kstuk dk mís’;] jäpki ekius ds fy, mi;ksxh 
nkc laosnd ds :i esa dkcZfud iryh fQYe ds VªkaftLVjksa 
¼OTFT½ dk mi;ksx dh ladYiuk ds izek.k dks n’kkZuk 
gSA bu y{;ksa rd bl izdkj igq¡p jgs gSa fd ;g ,d de 
mrkj p<+ko dks Hkh eki ldrk gS vkSj egRoiw.kZ flXuy 

foLrkj.k dks n’kkZrk gSA orZeku esa] ,slh rhu leL;kvksa ij 
dke fd;k x;k gSA loZizFke leL;k gS vR;f/kd izlkj.kh; 
rRo dk fodkl djuk] ftl ij OTFT midj.k j[ks tk 
ldrs gSaA oSKkfud bu rRoksa esa dMs+ vkbySaM vUr% LFkkfir 
djus dh fn’kk esa dk;Z dj jgs gSa rkfd os foyfxr u gks 
¼fp= 72½A

nwljh leL;k de oksYVst ds OTFT dk fodkl djus 

 71 dykbZ&ca/k jfgr chih ekWuhVfjax ds fy, izkjfEHkd gkMZos;j dk izksVksVkbi

 72 /kkj.kh; jäpki ekWuhVj
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ij dk;Z fd;k x;k] rkfd 
fctyh dh [kIkr dks de 
fd;k tk ldsA bl Hkkx 
esa] u, MkbbySfDVªd lkexzh 
dh igpku dh tk lds vkSj 
OTFT dk fuekZ.k fd;k tk 
ldsA mi midj.k de FkzS’k 
gksYM oksYVst }kjk mRd"̀V 
dk;Z fu"iknu n’kkZrk gSA

Ård var%LFkkfir jä 
okfgdkvksa ls rjy ncko 
ekius ds fy, bl ny us] Li’kZ 
laonsu vFkok Li’kZ laosnd 
fØ;kfof/k dk bLrseky fd;k] tks Þ/keuh; nkcekihÞ 
vk/kkfjr fl)kar ij dk;Z djrk gSA laosnd p;u] va’kkadu] 
jhfMax bySDVªkfuDl fodkl rFkk iz.kkyh ,dhdj.k bl 
ifj;kstuk ds izeq[k Hkkx gSaA bl ifj;kstuk ds izFke 
pj.k ds nkSjku] mUgksaus cktkj esa lgh Li’kZ laosndksa 
dh lQyrkiwoZd igpku dh gS] tks izR;k’kh jäpki 

dh jsat esa i;kZIr :i ls laosnu’khy gSaA mUgksaus jhfMax 
bySDVªkfuDl dh fMtkbu rS;kj dh] b"Vrehdj.k fØ;k 
vkSj b"VRkehdr̀ PCB dk eqnz.k fd;kA izFke dk;Zdkjh 
izksVksVkbi dk] 3Mh eqfnzr gkmflax dsflax ls fuekZ.k 
fd;kA ;g midj.k vkSj blds ?kVd fp= 73 esa n’kkZ, 
x, gSaA

8.2 ,lbZvkjch U;wVu&HkkHkk vUrjkZ"Vªh; v/;srko``fÙk;ka
;wukbVsM fdaxMe ¼;wds½ dh jkW;y lkslkbVh vkSj 
,lbZvkjch us vuqla/kku vkSj uoksUes"k ds {ks= esa 
vuqla/kku {kerk dks c<+kus ds fy, izksRlkgu ,oa lgk;rk 
nsus dk ,d la;qä izLRkko nks fudk;ksa ds chp fopkjk/khu 
gSA jkW;y lkslkbVh vkSj ,lbZvkjch us izfro"kZ Hkkjrh; 
vuqla/kku leqnk; dks 15 U;wVu & HkkHkk varjkZ"Vªh; 
v/;srkof̀Ùk;ka laLFkkfir djus ds fy, ,d le>kSrk Kkiu 
ij gLrk{kj fd, gSa] ftlesa foKku] izkS|ksfxdh] bathfu;jh 
vkSj xf.kr ds {ks= ¼STEM½ ’kkfey gSaA le>kSrk Kkiu 
ds izk:i ds vuqlkj] jkW;y lkslkbVh us Hkkxhnkjh esa 
fu/kh;u ds va’knku djus ds fy, lgefr nh gS tks izfro"kZ 

10 jkW;y lkslkbVh U;wVu varjkZ"Vªh; v/;srkof̀Ùk;ksa ds 
cjkcj gS vkSj ,lbZvkjch us Hkkxhnkjh esa fu/kh;u ds 
Lrj esa jkW;y lkslkbVh ds va’knku ds lerqY; izfro"kZ 
10 ,lbZvkjch leqnzikj iksLV MkWDVksjy v/;srkof̀r;ksa 
ds fy, lgefr nh gSA ,lbZvkjch leqnzikj MkWDVksjy 
v/;srkof̀Ùk vuqekur% U;wVu v/;srkof̀Ùk dh vk/kh ds 
cjkcj gS] vr% nksuksa v/;srkof̀Ùk;kas dks feykdj izfro"kZ 
15 v/;srkof̀r;k¡ iznku dh tkrh gSaA

fjiksVkZ/khu vof/k esa v/;srkof̀Ùk ds fy, 14 Nk=ksa dk 
p;u fd;k x;k gSA

8.3 varjkZ"Vªh; vuqla/kku ,oa f’k{k.k Hkkxhnkjh ¼PIRE½
varjkZ"Vªh; vuqla/kku ,oa f’k{k.k Hkkxhnkjh ¼PIRE½] jk"Vªh; 
foKku izfr"Bku ¼NSF½] USA }kjk lgk;rk izkIRk ,d 
dk;ZØe gS] tks lHkh NSF lgk;rk izkIRk fo"k;ksa esa 
varjkZ"Vªh; xfrfof/k;ksa dk lao/kZu djrk gSA PIRE] ;w,l 
foKku vkSj bathfu;jh leqnk; esa varjkZ"Vªh; fofu;kstu 

dks mPp Lrj rd izsfjr djuk pkgrk gS] tks Økafrd 
foKku vkSj bathfu;jh leL;kvksa dk lek/kku djus ds 
fy, vfuok;Z gSA bl ì"BHkwfe esa] o"kZ 2014 esa] ,lbZvkjch 
us] ihvkbZvkjbZ dk;ZØe esa Hkkxhnkjh ds fy, ,u,l,Q 
ds lkFk ,d vkSIkkpkfjd djkj fd;k FkkA ihvkbZvkjbZ 

 73 midj.k vkSj blesa varfuZfgr ?kVdksa dks n'kkZrs gq,
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dk izkFkfed y{; mPp xq.koÙkk dh ifj;kstukvksa dks 
lgk;rk nsuk gS] ftuesa vuqla/kku vkSj f’k{k.k ds {ks= esa 
varjkZ"Vªh; lg;ksx ds fcuk izxfr ugha gks ldrhA oSf’od 
ifjizs{; esa] ;w,l vuqla/kkudrkZ vkSj f’k{kd] fofHkUu ns’kksa 
vkSj lkaLd̀frd i"̀BHkwfe;ksa ds Hkkxhnkjksa ds lkFk nyksa esa 
izHkkoh :i ls bl dk;ZØe dks pykus esa l{ke gksrs gSaA 
ihvkbZvkjbZ varjkZ"Vªh; lg;ksx ds ek/;e ls fOkKku vkSj 
bathfu;jh esa mRd̀"Vrk ds c<+kok nsrk gS rFkk fofo/krk 
ds fodkl dk ljyhdj.k djrk gS] oSf’od&fofu;ksftr 
foKku vkSj bathfu;jh dk;Zcy dks lgt cukrk gSA 
;g dk;ZØe f}jk"Vªh; vkbZ;w,l,lVh,Q ds ek/;e ls 
pyk;k tk jgk gSA

o"kZ 2014 ds varxZr izkIr izLrkoksa ds vkea=.k 
,u,l,Q&,lbZvkjch }kjk izLrkoksa dh la;qä :i 
ls leh{kk ds i’pkr~ ÞGROWTH&Xykscy fjys vkWQ 

vkCtosZVjhTk+ okWfpax Vªkalh,aV gSiuÞ] [kxksy’kkfL=;kas vkSj 
VsfyLdksiksa dk ,d varjkZ"Vªh; lg;ksxh usVodZ gS] dk 
v/;;u djus ds fy, gS] dks vYithoh varfj{kh u’ojksa 
gsrq iqjLdkj ds fy, p;u fd;k x;kA GROWTH dks 
Zwicky Vªkafl,aV lqfo/kk ¼2017½ vkSj yktZ fluksfLVd 
loZs VsfyLdksi ¼2022½ ds lkFk ògr Lrj ij fluksfIVd 
besftax ds vkxkeh l`tu ds vkxeu ls vusd rhoz 
Vªkalh,aV dh [kkst djus ds fy, larqfyr fd;k x;k 
gSA GROWTH }kjk iznÙk le; ij vfHkYk{k.k] bu 
vkfo"dkjksa }kjk iznÙk oSKkfud ewY; dks igpkuus ds 
fy, egRoiw.kZ gksxkA GROWTH usVodZ] Nk=ksa vkSj 
iksLVMkWDVjsV dks lg;ksxksa vkSj varjkZ"Vªh; Hkkxhnkjh ds 
fy, rFkk vkCtoZsVjh [kxksy ’kkL= vkSj MkVk foKku 
esa ewY;oku dkS’ky gkfly djus ds fy, ,d mRd`"V 
okrkoj.k eqgS;k djk,xkA

8.4 ,l-,u- cksl oSKkfud dk;ZØe
,l-,u- cksl oSKkfud dk;ZØe] IUSSTF vkSj WINStep 
Forward, USA ds lkFk Hkkxhnkjh es fodflr ,d 
xfr’khy Nk= fopkj fofu;e dk;ZØe gSA ;g Hkkjrh; 
vkSj ;w,l Nk=ksa dks ¼ok;qeaMYkh; vkSj ìFoh foKku] 
jlk;u foKku] bathfu;jh foKku@xf.krh; vkSj lax.
kukRed foKku rFkk HkkSfrd foKku esa Lukrd vkSj 
LukrdksÙkj dk;ZØe ds fy, iathdr̀½ vuqla/kku izf’k{kqrk 
ds fy, volj iznku djrk gSA ;g izf’k{kqrk dk;ZØe 50 

Hkkjrh; Nk=ksa dks izR;sd xzh"edky ds vkjEHk ls 10&12 
lIrkgksa dh vof/k ds fy, ;w,l esa Hkkxhnkj fo’ofo|ky;ksa 
esa izf’k{kqrk ds fy, pyk;k tkrk gSA ;g dk;ZØe] leku 
vof/k ds fy, fdlh ekU;rk izkIr Hkkjrh; ’kS{kf.kd laLFkk 
esa 30 ;w,l Nk=ksa dks Hkh izf’k{kqrk ds fy, lgk;rk iznku 
djrk gSA fjiksVkZ/khu vof/k ds nkSjku] dqy 56 Nk=ksa us 
izf’k{kqrk izkIr dh gSA
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cksMZ us O;fä fof’k"V oSKkfudksa dks u,&u, vuqla/kku vkSj fodkl dk;Z djus vkSj mRd"̀Vrk izkIr djus 
ds fy, izsfjr djus gsrq vusd iqjLdkj vkSj v/;srkòfÙk;ka vkjEHk dh gSaA ;s fuEukuqlkj gSa%&

9.1   ts-lh- cksl v/;srko`fÙk
ts-lh- cksl v/;srkof̀Ùk lfØ;] dk;Zjr oSKkfudksa dks 
muds mRd"̀V dk;Z fu"iknu vkSj ;ksxnku dks ekU;rk 
iznku djus ds fy, gSA ;s v/;srkof̀Ùk;ka oSKkfud fof'k"V 
vkSj vR;ar p;fur fdLe dh gksrh gSaA ;g ikap o"kksZa dh 
vof/k ds fy, iznku dh tkrh gSA ts-lh- cksl v/;srkvksa 
dks `25]000@& izfrekg dh v/;srkof̀Ùk vkSj 10 yk[k 
izfro"kZ dk vkdfLed O;; iznku fd;k tkrk gSA foÙkh; 

o"kZ 2015&16 ds nkSjku] 23 v/;srkvksa dks ts-lh- cksl 
v/;srkof̀Ùk iznku dh xbZa vkSj mudh vof/k lekIr gksus 
ds i'pkr~ vxys o"kZ rd ds fy, le; c<+k;k x;kA 
vc rd dqy 309 ts-lh- cksl v/;srkòfÙk;ka iznku dh 
tk pqdh gSaA yxHkx 2000 tuZy vUrjkZ"Vªh; [;kfr ds 
izdk'kuksa esa izdkf'kr djk, x, rFkk izfro"kZ 280 ts-lh- 
cksl v/;srkvksa }kjk ih,pMh dh tkrh gSaA

9.2 jkekuqtu v/;srko`fÙk
iwjs fo'o ds es/kkoh oSKkfudksa vkSj bathfu;jksa dks jkekuqtu 
v/;srkof̀Ùk nh tkrh gSa rkfd os Hkkjr esa oSKkfud 
vuqla/kku ds inksa ij dk;Z dj ldsaA ;g v/;srkòfÙk 60 
o"kkZsa ls de vk;q ds oSKkfudksa vkSj bathfu;jksa dks nh 
tkrh gSA bl v/;srkof̀Ùk dh jkf'k 5 o"kkZsa dh vof/k ds 
fy, `85]000@& izfrekg gSA blds vfrfjä] izR;sd 

v/;srk `7-00 yk[k izfro"kZ dk vuqla/kku vuqnku izkIr 
dj ldrk gSA bl vof/k ds nkSjku] 49 v/;srkvksa dks 
jkekuqtu v/;srkòfÙk;ka iznku dh xbZA vc rd] fofHkUu 
fo"k; {ks=ksa esa dqy 366 jkekuqtu v/;srkòfÙk;ka iznku 
dh tk pqdh gSaA

9.3   ,lbZvkjch fof'k"V v/;srko`fÙk
vusd lfØ; ofj"B oSKkfud] ,sls gSa tks vuqla/kku dk;Z 
djus ds mRlkgh gSa vkSj ftUgsa lsokfuof̀Ùk ds i'pkr~ 
viuk vuqla/kku dk;Z tkjh j[kus esa vR;ar dfBukbZ vk 
jgh gS vkSj u pkgrs gq, Hkh mUgsa vuqla/kku dk;Z can 
djuk iM+rk gSA ;g Ldhe fof'k"V :i ls ;ksX;rk izkIr 
lsokfuòÙk mu oSKkfudksa dh fo'ks"kKrk dk bLrseky djus 
dh vko';drk dk vuqHko djrs gq,] tks vuqla/kku dk;Z 

esa lfØ; gS] foÙkh; o"kZ 2014&15 ds nkSjku Þ,lbZvkjch 
fof'k"V v/;srkÞ ds fy, ykxw dh xbZA izR;sd v/;srk dks 
`5 yk[k izfro"kZ vuqla/kku vuqnku vkSj `60]000 izfrekg 
dh v/;srkòfÙk jkf'k nh tkrh gSA o"kZ 2015&16 ds nkSjku] 
bl Ldhe ds rgr~ lkr fof'k"V oSKkfudksa dks v/;srkòfÙk 
iznku dh xbZA

9.4 ,lbZvkjch efgyk mRd`"Vrk iqjLdkj
o"kZ 2013&14 ,lbZvkjch efgyk mRd"̀Vrk iqjLdkj 
Ldhe ds rgr~ esa ;qok efgyk oSKkfudksa tks foKku esa 
mRd̀"V jgha gSa] dks lEekfur djus ds fy, vkjEHk dh 
xbZA ;g Ldhe 40 Ok"kkZsa dh vof/k ds fy, `5-0 yk[k 
izfro"kZ dk vuqla/kku vuqnku iznku djrh gS] tks fdlh 

,d vFkok ,d ls vf/kd jk"Vªh; vdkneh ¼uker% NASI, 
IASc, INSA, INAE, NAAS, NAMS½ ls ;qok oSKkfud 
eSMy] ;qok ,lksfl,V vkfn ls ekU;rk izkIr gSaA foÙkh; 
o"kZ ds nkSjku] bl Ldhe ds varxZr] pykbZ tk jgh 25 
ifj;kstukvksa dks lgk;rk nh xbZA

9.5   ,lbZvkjch leqnzikj MkWDVksjy v/;srko`fÙk
cksMZ us jk"Vªh; {kerk fuekZ.k djus ds fy,] tgk¡ ns'k 
ds fgr ds {ks=ksa esa] vuqla/kkudrkZvksa dh izfrHkk dh iwfrZ 
mi&Økafrd gS] leqnzikj MkWDVksjy v/;srkòfÙk dk;ZØe 
dh 'kq:vkr dh gSA vkosnudrkZ Hkkjrh; gksuk pkfg, 

vkSj foKku vFkok bathfu;jh ¼ftlesa nokb;ka] Hks"kt 
df̀"k vkSj lacaf/kr foKku vkSj izkS|ksfxdh ds {ks= 'kkfey 
gSa½] esa fiNys nks o"kkZsa esa ik= fMxzh iwjh dj yh gksA 
vkosnd fof'k"V {ks=ksa esa leqnzikj ds mPpre jasfdax ds 
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fo'ofo|ky;ksa ls MkWDVksjy vuqla/kku dk;ZØe esa izos'k 
izkIRk gksuk pkfg,A p;fur v/;srkvksa dks 4 o"kkZsa dh 
vof/k ds fy, US$24,000 izfrOk"kZ iznku fd, tkrs gSaA 
vlk/kkj.k ekeyksa esa] ;g v/;srkof̀Ùk vkxs ,d vkSj o"kZ 
rd c<+kbZ tk ldrh gSA blds vfrfjä v/;srkvksa dks 
,d eq'r izklafxd izkjfEHkd HkÙks ds :i esa `60]000@& 
izfro"kZ vkSj ,d ckj vkus&tkus dk gokbZ ;k=k fdjk;k 
¼bdksukseh½ Hkh fn;k tkrk gSA

,lbZvkjch us o"kZ 2014&15 esa dSfEczt fo'ofo|ky;] ;wds 
vkSj ;wfuoflZVh vkWQ fczfV'k dksyafc;k] dukMk ds lkFk 
,d le>kSrk Kkiu ij gLrk{kj fd,A fjiksVkZ/khu o"kZ 
esa] cksMZ us vusd ;w,l fo'ofo|ky;ksa] uker% LVsUQksMZ 
;wfuoflZVh] ;wfuoflZVh v‚Q lnuZ dWfyQksfuZ;k] dkjusxh 

esyku ;wfuoflZVh] ;wfuoflZVh v‚Q dsfyQsfuZ;k] jkbl 
;wfuoflZVh ,aM ;wfuoflZVh vkWQ cQsyks] fn LVsV ;wfuoflZVh 
v‚Q U;w;kdZ ds lkFk le>kSrk Kkiu gLr{kkfjr fd;kA

bl lgc)rk dk gkWYkekdZ ;g gS fd ,evks;w ds }kjk ;g 
lqfuf'pr fd;k x;k fd lacaf/kr fo'ofo|ky; ls izR;sd 
,lbZvkjch leqnzikj MkWDVksjy v/;srk dh V~;w'ku Qhl 
ekQ dh tk,xhA 

,lbZvkjch ds fofufnZ"V ckaM ds vuqlkj p;fur 
mEehnokj dks `100@& ds U;kf;dsrj  LVkai isij 
ij uksVjh&ifCyd@vk;qä ds lkeus ckaM Hkjuk gksxkA 
mEehnokj dks viuh Ph.D. iwjh djus ds i'pkr~ Hkkjr 
okil ykSVuk vko';d gksxkA dfEczt ;wfuoflZVh esa 
PhD ds fy, nks Nk=ksa us iathdj.k djk;kA 

9.6 ,lbZvkjch leqnzikj iksLVMkWDVksjy v/;srko`fÙk
bl v/;srkòfÙk dk mís'; foKku vkSj bathfu;jh ds 
vxz.kh {ks=ksa esa jk"Vªh; {kerk dk fuekZ.k djuk gS tks 
Hkkjr ds fgr esa gSaA ;g v/;srkof̀Ùk ,d o"kZ dh vof/k ds 
fy, nh tkrh gS ftls csgrj dk;Zfu"iknu gksus dh 'krZ 
ij ,d vkSj o"kZ ds fy, c<+k;k tk ldrk gSA vkosnd 
us Hkkjr esa ekU;rk izkIr laLFkkvksa ls fiNys 2 Ok"kkZsa ls 
vuf/kd iwoZ vof/k esa foKku vkSj bathfu;jh esa Ph.D. 
fMxzh iwjh dj yh gksA mu vuqla/kkudrkZvksa] tks fu;fer 
jkstxkj esa gSa] nks o"kkZsa dh vof/k esa NwV nh tk ldrh 
gSA bl dk;ZØe esa f'kuk[r fd, x, {ks=ksa esa mEehnokjksa 

dks izos'k fn;k tkrk gS vkSj mUgsa ;w,l, ds vykok fo'o 
dh lokZsPp laLFkkvksa vkSj ,slh laLFkkvksa] tgka varjkZ"Vªh; 
[;kfrizkIr oSKkfud dk;Zjr gS] esa Hkh Hkstk tkrk gSA 
vkosnd dks vius iksLVMkWDVksjy dk;Z ds fy, fons'kksa dh 
izLrkfor vkfrFks; laLFkk ds lkFk Lo;a i= O;ogkj djuk 
gksxkA mls izLrkfor {ks= esa vfrFks; laLFkk ls Lohd̀fr 
i=] vkfrFks; laLFkku dh ;ksX;rk@vf)rh;rk lfgr] ds 
:i esa lk{; izLRkqr djuk gksxkA

blds fy, vkosnu eaxk, x, vkSj 1200 vkosnu izkIr 
gq, gSA

9.7   iz/kkuea=h MkWDVksjy vuqla/kku v/;srko`fÙk Ldhe
iz/kkuea=h MkWDVksjy vuqla/kku v/;srkof̀Ùk Ldhe] 
,lbZvkjch vkSj lhvkbZvkbZ ds chp ,d ljdkjh& futh 
& Hkkxhnkjh ¼ihihih½ gSA

bl Ldhe dk mís';] MkWDVksjy vuqla/kku ds fy, 
izfrHkkvksa dks vkdf"kZr djuk] LdkWyjksa esa usrR̀o ds xq.kksa 
dks iksf"kr djuk rFkk 'kS{kf.kd laLFkkvksa esa vkS|ksfxd 
vuqla/kku dks izksRlkfgr djuk gSA bl Ldhe esa nksgjh 
v/;srkof̀Ùk ds lkFk izfro"kZ 100 ubZ Nk=òfÙk;ka nsus dk 
izko/kku gSA ;g Nk=of̀Ùk vf/kdre 4 o"kkZsa dh vof/k ds 
fy, nh tkrh gS] ftlesa 50 izfr'kr ljdkj }kjk fn;k 
tkrk gS vkSj 50 izfr'kr Hkkxhnkj dEiuh }kjk fn;k 
tkrk gSA

o"kZ 2015&16 esa 11 LdkWyjksa dks v/;srkòfÙk nh xbZA bl 
Ldhe ds leFkZu esa vkus okys 31 laLFkkuksa rFkk 49 m|ksxksa 
ds lg;ksx ls igys ds 3 o"kkZsa esa ;g v/;srkof̀Ùk 66 
iz/kkuea=h v/;srkvks dks iznku dh xbZA blds vfrfjä 

o"kZ ds nkSjku fuEufyf[kr vkmVjhp xfrfof/k;ka dh xbZ %

¼d½ xqokgkVh vkSj dks;EcVwj nksuksa esa nks vkmVjhp 
dk;Z'kkyk,a vk;ksftr dh xbZaA ;s vkmVjhp 
dk;Z'kkyk,a vkbZvkbZVh xqokgkVh vkSj ih,lth 
dkWyst vkWQ VsDuksykWth] dks;EcVwj esa ih,e 
v/;srkof̀Ùk Ldhe dks izpfyr djus ds fy, 
vk;ksftr dh xbZA

¼[k½ ehfM;k ds ek/;e ls dk;Z'kkyk ds ckjs esa tkx:drk 
lt̀u djus ds fy, fnYyh esa lhvkbZvkbZ eq[;ky;ksa 
esa ,d izSl okrkZ vk;ksftr dh xbZA

¼x½ Þvuqla/kkudrkZ ds :i esa vkids foHko dks 
vf/kdre cukuk uked Þ'kh"kZd ij iz/kkuea=h 
v/;srkvksa ds fy, Ldksi dkEIySDl] yksnh jksM] ubZ 
fnYyh esa ,d nks fnolh; dk;Z'kkyk vk;ksftr dh 
xbZ] ftlesa ;wds ls fo'ks"k :i ls izf'k{kd vkeaf=r 
fd, x,A







94

OkSKkfud igyqvksa vkSj pqukSfr;ksa ds ckjs esa Kku dk foLrkj djus ds fy, ns'k fo'o ds cgqfo"k;h 
cgqlkaLFkfud ifjn'̀; ds chp lrr vkSj dsfUnzr ikjLifjd fØ;k,a visf{kr gaSA Hkkjr vkSj fons'k esa 
oSKkfudksa dks muds vuqla/kku dk;Z ls lacaf/kr Kku lekjksgksa esa Hkkx ysus ds fy, ;k=k vuqnku eqgS;k 
djkus ds vfrfjä] ,lbZvkjch Hkkjr esa oSKkfud lsfeukj] laxks"Bh] lEesyu vkSj izf'k{k.k dk;ZØe 
vk;ksftr djus ds fy, Hkh lgk;rk nsrk gSA

10.1   lsfeukj@laxks"Bh@lEesyu
cksMZ] f'k{kkfonksa] oSKkfudksa] fofHkUu m|ksxksa ds O;olkf;;ksa 
ds lkFk&lkFk vuqla/kku vkSj fodkl laxBuksa ds fo'ks"kKksa 
dks vius fopkjksa dk vknku iznku djus vkSj ns'k vkSj 
varjkZ"Vªh; egRo ds u, izkS|ksfxdh; fodklksa ds Kku dk 
fodkl djus dk ,d eap eqgS;k djkrk gSA ;g vusd 
O;kolkf;d fudk;ksa@laLFkkuksa@lkslkbVhTk+ dks vius 
oSKkfud tuZyksa@vkof/kd if=dkvksa@cqysfVu vkfn ds 
fy, lgk;rk nsrk gSA

fjiksVkZ/khu vof/k ds nkSjku] 2041 izLrko izkIRk gq, 
¼lkj.kh 1½A buesa ls 754 izLrkoksa dks lgk;rk nh xbZA 
blds vfrfjä] pkSchl O;kolkf;d fudk;ksa@laLFkkuksa@
lkslkbVht dks tuZy ds izdk'ku ds fy, vkaf'kd foÙkh; 
lgk;rk nh xbZA izR;sd lekjksg ds fy, nh xbZ lgk;rk 
dk vkSlr O;; yxHkx `1]00]000@& Fkk tcfd izR;sd 
tuZy dh vkSlr ykxr yxHkx `90]000@& FkhA

10.2   varjkZ"Vªh; ;k=k lgk;rk Ldhe
varjkZ"Vªh; ;k=k lgk;rk Ldhe ¼vkbZVh,l½ }kjk Hkkjrh; 
;qok vkSj ofj"B oSKkfudksa dks] fo'o ds fofHkUu LFkkuksa 
ij vius izfri{k ds lkFk vU;ksU; fØ;k djus ds fy, 
volj iznku fd;k tkrk gSA dqy 5776 vkosnu drkZvksa 
ls 1198 ;qok oSKkfudksa vkSj 537 ofj"B oSKkfudksa dks 
viuh oSKkfud vkSj rduhdh [kkst izLrqr djus ds fy, 
pquk x;kA muesa ls lokZsPp nl ns'k gSa%& la;qä jkT; 
vesfjdk ¼540½] ;wds ¼85½] teZuh ¼81½] Lisu ¼74½] phu 
¼71½] flaxkiqj ¼61½] bVyh ¼59½] Ýkal ¼58½] dukMk ¼58½] 
tkiku ¼53½ vkSj vkLVªsfy;k ¼46½A

bl Ldhe ds ek/;e ls OkSKkfudksa] ftUgksaus egRoiw.kZ lekjksgksa esa 
Hkkx fy;k os gSa % bySDVªhdy vkSj bySDVªkWfuDl bathfu;lZ 
laLFkku] varjkZ"Vªh; lEesyu ¼84½] xksMkZu fjlpZ lEesyu 
vkSj lsfeukj ¼36½] ,evkj,l fLizax ehfVax vkSj izn'kZuh 
¼19½] 15oka VSVªkgsMªkWu laxks"Bh ¼12½] vkbZbZbZbZVSudkWu 
2015 ¼7½] pkSFkk ,f'k;kbZ ihthihvkj lEesyu ¼5½] 2015 
,vkjohvks okf"kZd cSBd ¼4½] gfjr jlk;u foKku ij 
rhljh varjkZ"Vªh; laxks"Bh] 2015 ¼4½ ÅtkZ] lkexzh vkSj 
uSuks izkS|ksfxdh esa bZ,e,u Lisu cSBd ¼3½] gkbMªkstu 
mRiknu ij NBk varjkZ"Vªh; lEesyu ¼3½] ,f'k;k egklkxj 
Hkw&foKku lkslkbVh dh okf"kZd cSBd ¼2½A

dqy izkIr vkosnu % 2041 26

dqy laLrqfr izkIr vkosnu % 754 24

dqy O;; ¼Hkkjrh; :i;s esa½ % 8-17 djksM+ `70 yk[k

o"kZ 2015&16 ds nkSjku O;kolkf;d fudk;ksa vkSj lsfeukj@laxks"Bh ds fy, lgk;rk
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cksMZ mHkjrs vuqla/kkudrkZvksa vkSj Nk=ksa ds fy, Ldwyksa vkSj çf'k{k.k dk;ZØeksa ds vk;kstu ds fy, 
lgk;rk nsrk gSA

15 fnuksa dh vof/k okys çR;sd Ldwy ds fy, iwjs ns'k ls yxHkx 20 ls 25 çfrHkkfx;ksa dk p;u fd;k 
x;kA ns'k ds fofHkUu Hkkxksa ds loZJs"B ladk; bu Ldwyksa esa 'kkfey gq,A çR;sd Ldwy dk vk;kstu ,d 
;kstuk lfefr ds lqijfot+u esa ,d 'kS{kf.kd ifjos'k esa fd;k x;kA ;g lfefr ikBîØe rS;kj djrh 
gS] ikBîØe vkSj ladk; ;kstuk cukrh gS] iwjs ns'k ls çfrHkkfx;ksa ds Hkkafr Hkkafr ds lewgksa dk p;u 
lqfuf'pr djrh gS rFkk çR;sd Ldwy ds vkpj.k dks lwphc) djus] lajpuk djus] vuqoh{k.k djus rFkk 
leh{kk djus ds laca/k esa fn'kk&funsZ'k eqgS;k djkuk lqfuf'pr djrh gSA

11.1   thou foKku 
,lbZvkjch Ldwy i{kh tSfodh ljhlì foKku vkSj dhV 
tSfodh ds mi{ks=ksa dks fodflr djus ds fy, vk;ksftr 
fd, x,A bu dk;ZØeksa ds nh?kZdkfyd y{; i'kq foKku 
ds v/;;u dk vk/kqfudhdj.k djuk vkSj oSKkfud ekuo 
lalk/ku dk nh?kZdkfyd fuekZ.k djuk gS] ftudk f'k{kk 
vkSj vuqla/kku ds fy, etcwr rduhdh vk/kkj gS vkSj 
Hkkjrh; foKku dh ekStwnk vko';drk ls lacaf/kr vuqla/
kku dk;ZØe 'kq: djuk vkSj lq–<+ djuk gSA fuEufyf[kr 
Ldwyksa dk vk;kstu fd;k x;k %

¼d½ gSnjkckn fo'ofo|ky;] gSnjkckn esa dhV tho 
foKku esa ,lbZvkjch Ldwy ¼7 ls 21 fnlacj 2015 
rd½

¼[k½ Hkkjrh; oU; thou laLFkku] nsgjknwu esa ljhl̀i 
foKku esa ,lbZvkjch Ldwy ¼1 ls 15 vDVwcj 
2015 rd½

¼x½ çk.kh foKku foHkkx u‚FkZ bZLVuZ fgy ;wfuoflZVh] 
f'kykax] es?kky; esa i{kh tho foKku esa  ,lbZvkjch  
Ldwy ¼27 flracj ls 11 vDVwcj 2015 rd½

11.2   xf.krh; foKku 

bl dk;ZØe ds çeq[k mís'; gSa] tu'kfä dk fodkl 
djuk vkSj lqçf'kf{kr xf.kr fo'ks"kK rS;kj djukA o"kZ 
ds nkSjku ,e,,uvkbZVh] Hkksiky esa ,d Lukrd Lrj dk 
çf'k{k.k dk;ZØe vk;ksftr fd;k x;k] ftlesa yxHkx 
55 çfrHkkfx;ksa ds fy, vodyu lehdj.kksa vkSj blds 
lgc) {ks=ksa dk [kqyklk fd;k x;kA o"kZ ds nkSjku] 
vkbZvkbZVh] xqokgkVh esa ,d LukrdksÙkj çf'k{k.k dk;ZØe 
Hkh vk;ksftr fd;k x;k vkSj bldk mís'; thou dh 
okLrfod leL;kvksa ds ek/;e ls vodyu lehdj.
kksa ds  fl)kar vkSj O;ogkj ds chp laca/k eqgS;k djkuk 
FkkA çf'k{k.k ds ?kVdksa esa xfrdh; ç.kkfy;ksa Dykfldy 
ih Mh bZ cgqfofo/k fo'ys"k.k] ihMhbZ e‚Mfyax vkSj oSKkfud 
lax.kuk 'kkfey gSaA

vkB mUur Lrj dh dk;Z'kkyk,a LukrdksÙkj vkSj 
vuqla/kku ds Nk=ksa dks bu {ks=ksa esa çf'kf{kr djus ds 

fy, vk;ksftr dh xbZ % usfo;j LV‚Dl lehdj.k ds 
fy, fQfuV ,fyesaV i)fr;ka] fHkUukRed fo'ys"k.k vkSj 
b"Vrehdj.k] fu;a=.k leL;kvksa ds fy, lax.kukRed 
i)fr;ka] vodyu lehdj.kksa ds fy, fQfuV vodyu 
i)fr;ka] vuqdj.kkRed LisDVªy ,fyesaV i)fr;ka] 
tSo xf.kr] çfrdwy leL;kvksa ds fy, lS)kafrd vkSj 
la[;kRed igyqvksa vkSj gkbijc‚fyd ihMhbZ % fl)kar] 
la[;kRed vkSj vuqç;ksxA

ns'k esa vUrfoZ"k;h çf'k{k.k vkSj ekuo lalk/ku fodkl 
dks çsfjr djus vkSj ns'kHkj esa forfjr 7 uksMksa okys ,d 
jk"Vªh; usVodZ ds ek/;e ls xf.krh; vkSj lax.kukRed 
tho foKku ds {ks= dks fodflr djus ds fy, rS;kj 
fd;k x;kA ;s uksM csaxyq# ¼çeq[k uksM½ psUubZ] fnYyh] 
dkuiqj] dksydkrk] eksgkyh vkSj iq.ks esa fLFkr gSaA o"kZ 
ds nkSjku] vkbZvkbZ,lbZvkj eksgkyh esa 11 fnuksa ds fy, 
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xf.krh; vkSj lax.kukRed tho foKku ij vuqns'kkRed  
Ldwy vk;ksftr fd;k x;kA bldk çeq[k mís';] foKku 
vkSj bathfu;jh esa fofHkUu i"̀BHkwfe ds Nk=ksa dks xf.krh; 
vkSj lax.kukRed tho foKku ds {ks= esa ladYiukvksa 
i)fr;ksa vkSj vuqla/kku dk çlkj djuk FkkA 32 Nk=ksa 
vkSj 3 v/;kidksa ds fy, vodyu lehdj.kksa vkSj blds 
vuqç;ksxksa] xzkQ fl)kar vkSj tSfod usVodksaZ esa blds 
vuqç;ksxksa] LVkWdkfLVd çfØ;kvksa vkSj le; Jà[kyk 
fo'ys"k.k ds fofHkUu {ks=ksa dk Li"Vhdj.k fd;k x;kA 
vkbZvkbZVh] eaMh] esa tho foKku esa xf.krh; e‚Mfyax 
vkSj vkadM+k fo'ys"k.k ij ,d rhu fnolh; dk;ZØe dk 
vk;kstu fd;k x;k] ftlesa 55 Nk=ksa dks tho foKku esa 
vkadM+ksa dh e‚Mfyax] tSfod usVodZ vkSj mudk vuqç;ksx] 
vodyu lehdj.kksa dh Hkwfedk] xf.krh; ikfjfLFkfrdh 

vkSj MkVk ekbfuax esa vksMhbZ e‚My tSls fo"k;ksa ij 
Li"Vhdj.k fn, x,A

e'khu f'k{k.k ds vk/kkfjd ,YxksfjFkfed vkSj vuqç;qä 
igyqvksa dks le>us ds fy, e'khu f'k{k.k vkSj MkVk 
ekbfuax ij ,d mís';& ijd dk;ZØe vk;ksftr 
fd;k x;kA vkbZvkbZVh vkSj vkbZvkbZ,llh esa Ng 
dk;Z'kkyk,a@laxksf"B;ka vk;ksftr dh xbZa] ftuds fo"k; 
Fks % LVkWdkfLVd ç.kkfy;ka vkSj vuqç;ksx] ,YxksfjFke vkSj 
dkWEIySfDlVh] flXufyax çfØ;.k ds fy, LiklZ çfrosnu] 
e'khu f'k{k.k ds fy, tfVy usVodZ vkSj izcyu esa 
mUu;u vkSj u‚u&dUoSDl b"Vrehdj.kA çR;sd dk;ZØe 
esa yxHkx 100 LFkkuh; vkSj ckgj ds Nk=ksa dks bu fp=ksa 
esa Li"Vhdj.k fn, x,A

11.3 HkkSfrd foKku 

2&22 flrEcj] 2015 ds nkSjku] ,l,l,u dkWyst vkWQ 
bathfu;fjax] pSUubZ esa Þdk;kZRed lkefxz;ksa ds flaxy 
fØLVy vkSj muds vuqiz;ksxÞ ij ,lbZvkjlh Ldwy 
vk;ksftr fd, x, vkSj 23 uoEcj ls 12 fnlEcj] 2015 
rd ds nkSjku jkekd"̀.kk fe'ku foosdkuan ;wfuoflZVh] 
if'pe caxky esa ÞlkafLFkfrdh vkSj la?kfur inkFkZ HkkSfrdhÞ 
ij Ldwy vk;ksftr fd, x,A

29 twu ls 25 tqykbZ 2015 ds nkSjku] Hkkjrh; foKku 
f'k{k.k vkSj vuqla/kku laLFkku ¼vkbZvkbZ,lbZvkj½ & 
Hkksiky esa ÞlS)kafrd mPp ÅtkZ HkkSfrdh ij izkjfEHkd 
LdwyÞ fo"k; ij rFkk 16 uoEcj & 5 fnlEcj] 2015 
ds nkSjku] chvkbZVh,l] fiykuh esa ÞlS)kafrd mPp ÅtkZ 
HkkSfrdh ij izeq[k LdwyÞ fo"k; ij ,lbZvkjlh Ldwyksa dk 
vk;kstu fd;k x;kA ,d vU; Ldwy] HkkSfrdh foHkkx] 
ef.kiqj fo'ofo|ky;] bEQky esa 30 uoEcj & 8 fnlEcj] 
2015 ds chp ÞxSj js[kh; xfrdhÞ fo"k; ij vk;ksftr 
fd;k x;kA

11.4   iF̀oh vkSj ok;qeaMyh; foKku 
nks ,lbZvkjch Ldwy (i)* egklkxj izfØ;k,a vkSj 
ekWMfyax* (ii) lax.kUkkRed ekSle foKku* fo"k; ij rFkk 
Þtksf[ke ewY;kadu vkSj mRdV ?kVukvksa ds izcU/ku ds 
fy, df̀"k ekSle foKkuh rduhdÞ fo"k; ij ,d izf'k{k.k 
dk;ZØe vk;ksftr fd;k x;k] ftlesa ok;qeaMyh; foKkuksa 
esa ekuo lalk/ku fodkl ds ,d Hkkx ds :i esa yxHkx 
80 ;qok oSKkfudksa dks v|ru izkS|ksfxfd;ksa ds ckjs esa 
izf'k{k.k fn;k x;kA 10&16 uoEcj] 2015 ds nkSjku] 
Jh ekrk oS".kks nsoh fo'ofo|ky; ¼,l,eohMh;w½] dVjk] 
ts,aMds] us Hkwdai foKkuh izs{k.k'kkyk] iF̀oh foKku 
foHkkx] Hkkjrh; foKku f'k{k.k vkSj vuqla/kku laLFkku 
¼vkbZvkbZ,lbZvkj½ dksydkrk ds lg;ksx ls ÞHkwdai ds 

[krjs % ewyHkwr nf̀"Vdks.k] {ks=h; vUos"k.k vkSj ekWMfyaxÞ 
fo"k; ij ,lbZvkjch }kjk izk;ksftr ,d lIrkg dk 
izf'k{k.k dk;ZØe vk;ksftr fd;kA Hkkjr vkSj fons'kksa 
ds izeq[k f'k{kkfonksa vkSj oSKkfudksa us izfrHkkfx;ksa dks 
O;k[;ku fn;k ¼fp= 74½A

bl izf'k{k.k dk;ZØe ds nkSjku] egk}hih; foorZfudh] 
HkwdEi foKku] thih,l Hkw&xf.kr vkSj egk}hih; fo:i.k 
dk v/;;u djus ds fy, bldk vuqiz;ksx] fgeky; 
dh lfØ; foorZfudh] Hkwdai ds [krjs vkSj lekt ij 
bldk izHkko] Hkw&jktuhfr tSls fo"k; 'kkfey FksA Kku dh 
orZeku fLFkfr dks le>us ds fy,] ,d ekeyk v/;;u 
ds :i esa] gkfy;k usiky Hkwdai ij fo'ks"k /;ku dsfUnzr 
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fd;k x;kA izksQslj tsEl tSDlu us Þ,Yikbu fgeky;h 
cSYV ds vklikl Hkwdai ds fy, izR;kLFkh fuekZ.kÞ fo"k; 
ij vius vfUre O;k[;ku }kjk izf'k{k.k dk;ZØe dk 
lkjka'k izLrqr fd;kA

,lbZvkjch us] lhMhvkjvkbZ] y[kuÅ esa ÞHkkjr esa 
izkd̀frd mRikn vuqla/kku dh i)fr dk uohdj.kÞ fo"k; 

ij ,d fopkjksÙkstd cSBd dk vk;kstu fd;kA bl 
cSBd dk izeq[k mís';] izkd`frd mRikn vuqla/kku ds 
rjhdksa vkSj i)fr;ksa dks ykuk Fkk] tks jk"Vª ds fy, 
egRoiw.kZ gSaA fopkj fd, x, igyqvksa esa cSfDVfj;k dod 
ls u, izkd̀frd mRiknksa dh [kkst] ikni vkSj leqnzh 
vo;o] izkd`frd mRiknksa dh tSo izkS|ksfxdh rFkk la'ysf"kr 
tSo izkS|ksfxdh] jklk;fud ikfjfLFkfrdh] izkd̀frd mRikn 
la'ys"k.k izkdf̀rd mRiknksa dh lSy tSfodh 'kkfey FksA

STOP 8: steep N-dipping mid-Siwaliks

38

ÞtEew&ysg&'kkbykWd vuqizLFk esa Lrfjr 
'kSy&foKku] volknu vkSj fooZrfudhÞ 
ij Mh,lVh }kjk izk;ksftr QhYM 
dk;Z’kkyk ds izfrHkkxh vkSj esaVlZ
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cksMZ }kjk vusd ifj;kstukvksa dk fu/kh;u fd;k x;kA fu/kh;r ifj;kstukvksa ds fu"d"kZ dks xzg.k djus 
dk ç;kl fd;k x;kA fuEufyf[kr lwph esa dqN fu/kh;r ifj;kstukvksa ls çkIr isVsaVkas vkSj çdk'kuksa 
dks n'kkZ;k x;k gSA

isVsaV
I.
1- fufru ikfVy] iw.kZ jatad lkeatL;rk ds lkFk 

N C-chelate pkj&leUo; vkWVksZuks cksjksUl] 
IN,1844/DEL/2015 Qkby djus dh rkjh[k % 
06@22@2015

2- ,l ds vk'kk] lSafFky dqekj] ljy izfrfcac p;fur 
foyxu vkSj laonsu ds fy, uksoy dkbjyiksfyej] 
IN,0875/DEL/2015] Qkby djus dh rkjh[k 
03@30@2015

3- ,l ds vk'kk] lSafFky dqekj] tyh; ?kksy esa 
fcfy:ce ds laosnu esa mi;ksxh XyqD;qjksfud vEy 
lfgr ty ?kqyu'khy iksfy¶yqvksjhu fØ;k'khy 
dr̀ 14/908482, Qkby djus dh rkjh[k % 
01@28@2016

4- ,l ds vk'kk]lSafFky dqekj] tyh; ?kksy esa 
fcfy:ce ds laosnu esa mi;ksxh XyqD;qjksfud vEy 
lfgr ty ?kqyu'khy iksfy¶yqvksjhu fØ;k'khyd̀r  
bZih] 14786368.3, Qkby djus dh rkjh[k % 
02@03@2016

5- Jhfuokl jsM~Mh MEckyk] dksfefj'ksV~Vh dk'khukFk 
uV jktu oklqnsou] lksykseksukekbM ,ukykWx 
lfEeJ] QkekZL;qfVdYl ftlesa lksykseksukekbM 
,ukykWx fufgr gS( vkSj mUgsa rS;kj djus dh izfØ;k] 
US 20150291659 A1, izdk'ku dh rkjh[k % 
10@15@2015

6- Jhfuokl jsM~Mh MqEckyk] dksfefj'ksV~Vh dk'khukFk uV 
jktu oklqnsou] lksykseksukbM ,ukykWx rS;kj djus 
dh ,d izfØ;k] EP 2925771 A1, izdk'ku dh 
rkjh[k % 10@07@2015

7- lSafFky dqekj ch- v:eqxe lqnkykbZ( pØh; 
dkcksZusV~l ds la'ys"k.k ds fy, ,dy pj.k izfØ;k] 
jfoUnz nÙkk=s; vgsj] US 9,266,854, vuqnku dh 
rkjh[k 02@23@2016

8- lquhrk [kaMsjkoxMk[k] jsM~Mh larks’kjsdqyk] v:eqxe 
lqnkykbZ] flu ,thMks ,ikWDlkbM ds la'ys"k.k vkSj 

,Eizsukfoj vkSj lSDohukfoj ds la'ys"k.k ds fy, 
e/;LFk ds :Ik esa bldk mi;ksx] US 9,233,943, 
vuqnku dh rkjh[k 01@12@2016A 

9- larks’k jsdqyk jsM~Mh] fd'kksj izlkn izxfr] czteksgu 
vgwtk] v:eqxe lqnkykbZ] 1&vehuks&2&us¶Fkkyhu 
dkcksZDlhfyd vEy O;qRifÙk;ka US 9,233,911, 

vuqnku dh rkjh[k 01@12@2016

10- o:.k jkor] lksesu Ms] v:eqxe lqnkykbZ] 
vkslsYVkfefoj vkSj feFkkby 3&,ih&f'kdkbesV] dks 
rS;kj djus dh izfØ;k] US 9,150,498, vuqnku 
dh rkjh[k 10@06@2015 

11- o:.k jkor] lSafFky dqekjch- v:eqxe lqnkykbZ] 
dkbjy 3&izfrLFkkfir VsVªkgkbMªksDohuksfyu 
O;qRifÙk;ksa ds la'ys’k.k dh izfØ;k] US 9,163,038, 
10@20@2015

12- foykljko pkSFkkbZ okys ikaMqjax] vEcknkl nsoysdj 
nÙkk=s;] v:eqxe lqnkykbZ] Lo.kZ mRizsj.k ds ek/;e 
ls 4&izfrLFkkfir Øksesu ds mRiknu dh izfØ;k] 
US 9,102,646, 08@11@2015

13- lSafFky dqekjch] lqczef.;e oSfFk;kukFku oSadVjkek] 
v:eqxe lqnkykbZ] dkbjyikbjktksfyMkbUl vkSj 
mu dh O;qRifÙk;ksa dk vkxZsuksdSVfyfVdla'ys’k.k] 
US 9,145,368, 09@29@2015

II.
1- fiz;adk ikWMoky] jktnhi canksik/;k;] lkfjdk esgjk] 

foysfir ekbdks cSDVsfj;e LeSx eSfVl esa cfgL=ko 
jksd dj izfr tSfod izHkkodkfjrk dks c<+kus ds fy, 
foysfir ykSg vkWDlkbM us uSuksifVZdYl Hkkjrh; 
isVsaV vkosnu la- 3393/MUM/2013, 28 vDrwcj] 
2013 dks nk;j fd;k x;k] tuZy la[;k 29@2015 
esa 17 tqykbZ] 2015 dks izdkf'kr fd;k x;kA

2- vkj pSi;kyk vkSj ,l ikaMk] Þ,d oguh; ekbØks 
¶yqfMdfpigksYMjÞ] Hkkjrh; isVsaV vkosnu la- 3643/
DEL/2015.
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3- vkj- psi;kyk vkSj ,l ikaMk] Þrjy vuqiz;ksxksa ds 
fy, ekbØksokYoÞ] Hkkjrh; isVsaV vkosnu la- 3565/
DEL/2015 vkSj isVsaV vkosnu la- 0144NF2014. 
'kh"kZd% vk;uksekVZ ÞLVkjVsfy dSfyd ikWfyySfDV 
vEy vkSj muds la'ys"k.k dh izfØ;kÞ

4- ?kVd] flag ,u- ,MgSflo ljQsl vkSj bldh fuekZ.k 
izfØ;k] Hkkjrh; isVsaV vkosnu la- 26/DEL/2015.

5- Þnh?khZdr̀ {kj.k laj{k.k ds fy, ,d mUur la?kVu 
tks /kkfRod Hkwryksa dks ,uksMkbt dj lds vkSj mls 
foysfir djus dh izfØ;kÞ jk?kou lqckJh] ekulk 
leosnu] nk;j djus dh la[;k ,oa rkjh[k 3082/
DEL/2015 fnukad 28-09-2015

III.
1- f'kYih 'kekZ] lqHkk"k pan ¼2015½ nk;j djus dh 

rkjh[k 23 uoEcj 2015] vkosnu la- 3825/DEL/2015 
¼Hkkjrh; isVsaV dk;kZy;½ Þizksck;ksfVd thok.kq foHksn] 
iquvZfHkdeZd] la?kVu vkSj muds mi;ksx dh òf) 
dks c<+kus dh ,d i)frÞA

2- jasrkyk] lR;ukjk;k.k] dksekjktq] v:.kk y{eh] 
fparkyk] jkekd"̀.kk ¼2016½] nk;j djus dh rkjh[k 
29 vizSy 2016] vkosnu la[;k 201641015021 
¼Hkkjrh; isVsaV tuZy½ ekal mRiknu ds fy, 3-D 

LdSQksYMeSfVªDlÞA

3- fceys'k eku] jktu 'kekZ] jkts'k ctkt] iwtk ok?keksMs] 
jes'k ikSFkqjktw] vkosnu la[;k 201611018434Þ ty 
gfjnzuSuksik;l esa rSy vkSj bls rS;kj djus dh 
i)frÞA

izdk’ku
izfro"kZ ,lbZvkjch dh Lohd̀r ifj;kstukvksa ds yxHkx 
10000 ls vf/kd izdk'ku mfYyf[kr tuZyksa esa izdkf'kr 
fd;s tkrs gSaA
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fdlh laxBu dk iz'kklu mlds y{;ksa dks iwjk djus esa egRoiw.kZ Hkwfedk fuHkkrk gSA ;g lqfuf'pr 
djus ds lHkh iz;kl fd, tkrs gSa fd ,lbZvkjch esa visf{kr ifj.kkeksa vkSj y{;ksa dks izkIr djus ds fy, 
lkaLFkkfud okrkoj.k eqgS;k djk;k tk ldsA 

13.1   fu;qfä vkSj HkrhZ
çks- Vh- ds- paæ'ks[kj] lfpo us 31-12-2015 ls lfpo] 
,lbZvkjch ds in dk dk;Z Hkkj NksM+ fn;kA M‚- vkj- 
czdLifr] oSKkfud th] dks 01-01-2016 ls lfpo in dk 
vfrfjä dk;ZHkkj lksaik x;kA

01-01-2016 ls lfpo] ,lbZvkjch dk in fjä gks tk,xk 
bl çR;k'kk esa lfpo ,lbZvkjch ds in dks Hkjus ds 
fy, 15-08-2015 vkSj 22-08-2015 dks nks vxz.kh jk"Vªh; 
nSfud lekpkj i=ksa vkSj jkstxkj lekpkj esa foKkiu 
çdkf'kr fd, x,A 07-03-2016 dks [kkst&,oa&p;u 
lfefr ¼,l,llh½ dh cSBd gqbZA ,l,llh us
 vf/kdre vk;q lhek dks c<+kus vkSj vkj@vkj esa ifjorZu@
la'kks/ku djus dh flQkfj'k dhA

o"kZ 2014 esa gq, lk{kkRdkj ds vk/kkj ij] oSKkfud lh 
vkSj oSKkfud bZ ds inksa ds fy, p;fur lHkh mEehnokjksa 

us orZeku o"kZ esa inksa dk dk;ZHkkj xzg.k dj fy;kA bl 
çdkj oSKkfud lh ds lHkh ukS in vkSj oSKkfud bZ ds 6 
esa ls 3 in Hkj fy, x,A

foKku vkSj bathfu;jh vuqla/kku cksMZ esa oSKkfud th ds 
5 inksa] oSKkfud bZ ds cdk;k 3 inksa vkSj voj lfpo 
ds ,d in dks Hkjus ds fy, ,d vkSj foKkiu fnukad 
11-08-2015 dks jk"Vªh; nSfud lekpkj i=ksa ¼vf[ky 
Hkkjrh; çdk'ku½ esa vkSj ¼jkstxkj lekpkj½ esa çdkf'kr 
djk;k x;kA vkosnuksa dh cgqr cM+h la[;k dks ns[krs gq, 
vkosnukas dk ewY;kadu djus vkSj lk{kkRdkj ds fy, cqyk, 
tkus okys mEehnokjksa ds uke dh flQkfj'k djus ds fy, 
fo"k;okj 5 tkap lfefr;ka xfBr dh xbaZA p;fur 
mEehnokjksa us dk;ZHkkj xzg.k dj fy;k] ftlls oSKkfud 
*th* vkSj oSKkfud *bZ* ds rhu&rhu in Hkj fy, x,A

13.2    jktHkk"kk dk dk;kZUo;u
foKku vkSj bathfu;jh vuqla/kku cksMZ vius vfLrRo esa 
vkus ls gh jktHkk"kk foHkkx] x`gea=ky; }kjk tkjh fd, 
x, fn'kk funZs'kksa dk dk;kZUOk;u djrk jgk gSA ,lbZvkjch 
esa 14-09-2015 ls 30-09-2015 rd ds nkSjku *fgUnh 
i[kokM+k* dk vk;kstu fd;k x;kA ljdkjh dkedkt esa 
jktHkk"kk ds iz;ksx dks c<+kok nsus ds fy, fgUnh Hkk"kh] 
vkSj vfgUnh Hkk"kh nksuksa oxksaZ ds deZpkfj;ksa@vf/kdkfj;ksa 
ds fy, dk;ZØe vk;ksftr fd, x,A fotsrkvksa dks udn 

iqjLdkj] çek.k i=] fganh ç'kklfud 'kCnkoyh vkSj fganh 
iqLrdsa iznku dh xbaZA ljdkjh dkedkt esa fganh dk 
vf/kdre mi;ksx djus ds fy, deZpkfj;ksa@vf/kdkfj;ksa 
ds Kku dks c<+kus ds fy, 16-09-2015 vkSj 15-03-2016 
dks nks fganh dk;Z'kkyk,a vk;ksftr dh xbaZA jktHkk"kk 
dk;kZUo;u lfefr dh frekgh cSBdsa fu;fer :i ls 
vk;ksftr dh xbZa vkSj frekgh çxfr fjiksVZ le;kuqlkj 
Mh,lVh dks Hksth xbaZA

13.3    ys[kksa dk okf"kZd ys[kk ijhf{kr fooj.k
foKku vkSj bathfu;jh vuqla/kku cksMZ ¼,lbZvkjch½ 
vf/kfu;e] 2008 dh /kkjk 13 esa fn, x, izko/kkuksa ds 
vuqlkj] cksMZ ds okf"kZd ys[kksa dk fu/kkZfjr izi= esa 
j[kj[kko visf{kr gS vkSj mudh Hkkjr ds fu;a=d vkSj 
egkys[kk ijh{kd ¼lh,aM,th½ }kjk vFkok muds }kjk 

fu;qä ys[kk ijh{kdksa }kjk okf"kZd ys[kk ijh{kk djkbZ 
tkuh visf{kr gSA rnuqlkj] foÙkh; o"kZ 2015&16 ds 
okf"kZd ys[ksa rS;kj fd, x, vkSj ys[kk ijhf{kr fd, x,A 
;s ys[ks izLrqr gSa vkSj bUgsa bl fjiksVZ esa layXu fd;k 
x;k gSA
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13.4    lwpuk dk vf/kdkj vf/kfu;e] 2005 ¼vkjVhvkbZ½
foÙkh; o"kZ 2015&16 ds nkSjku] rsjg vkjVhvkbZ vkosnu 
izkIr gq,A buesa ls nks vU; lkoZtfud izkf/kdj.kksa ls 
varfjr gksus ij izkIr gq, Fks vkSj X;kjg lh/ks rkSj ij izkIr 
gq, FksA LkHkh rsjg vkosndksa dks visf{kr lwpuk miyC/k 
djk nh xbZA o"kZ ds nkSjku Hkh ,d vkosnu izkIr gqvk vkSj 
bldk mÙkj vkosnd dks Hkst fn;k x;kA ckjg vkosndksa 
ls 'kqYd ds :i esa `120@& dh jkf'k ¼dsoy ,d lkS 

chl :i;s½ ,df=r gq,A ,d vkosnd ls `10@& dk 
fu/kkZfjr 'kqYd izkIr ugha gqvk D;kasfd vkosnd xjhch dh 
js[kk ls uhps dk FkkA lwpuk dh gkMZ dkWfi;ka nsus ds fy, 
`218@& ¼dsoy nks lkS vBkjg :i;s½ dk vfrfjä 'kqYd 
Hkh ,df=r gqvkA o"kZ 2015&16 dh frekgh izxfr fjiksVZ 
vkSj okf"kZd fjiksVZ Hkh iz'kklfud ea=ky;] foKku vkSj 
izkS|ksfxdh foHkkx dks Hksth xbZaA
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lexz@iwathxr fuf/k vuqlwph 1  478,092,874.45  211,885,993.33 

vkjf{kr vkSj vf/k’ks"k vuqlwph 2  -  - 

fufnZ"V@/keZLo fuf/k;ka vuqlwph 3d ,oa 3[k  42,800,721.00  5,542,025.00 

lqjf{kr _.k rFkk m/kkj vuqlwph 4  -  - 

vukjf{kr _.k rFkk m/kkj vuqlwph 5  -  - 

vkLFkfxr lk[k ns;rk,a vuqlwph 6  -  - 

pkyw ns;rk,a rFkk izko/kku vuqlwph 7  37,555,459.00  35,169,493.00 

 558,449,054.45  252,597,511.33 

LFkkbZ ifjlEifRr;ka ¼fuoy½ vuqlwph 8  27,496,749.00  25,802,985.00 

fuos’k & fufnZ"V@/keZLo fuf/k;ksa ls vuqlwph 9  -  - 

fuos’k & vU; vuqlwph 10  -  - 

pkyw ifjlEifRr;ka] _.k] vfxze vkfn vuqlwph 11  530,952,305.45  226,794,526.33 

fofo/k O;;

¼cV~Vs [kkrs esa u Mkys x, vFkok  
lek;kssftr u fd, tkus dh lhek rd½

 558,449,054.45  252,597,511.33 

egRoiw.kZ ys[kk uhfr;ka vuqlwph 26

vkdfLed ns;rk,a vkSj ys[kk fVIif.k;ka vuqlwph 27
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fcØh@lsokvksa ls vk; vuqlwph 12  -  - 

vuqnku@vkfFkZd lgk;rk vuqlwph 13  6,585,781,760.00  5,335,997,984.00 

'kqYd@va’knku vuqlwph 14  -  - 

fuos’kksa ls vk; vuqlwph 15  -  - 

jkW;YVh] izdk’kuksa vkfn ls vk; vuqlwph 16  -  - 

vftZr C;kt vuqlwph 17  71,353,502.93  54,172,814.60 

vU; vk; vuqlwph 18  12,524,528.00  6,330.00 

rS;kj rFkk izfd;k/khu oLrqvksa ds LVkWd esa òf)@¼deh½ vuqlwph 19  -  - 

 6,669,659,790.93  5,390,177,128.60 

LFkkiuk O;; vuqlwph 20  40,914,100.00  23,939,814.00 

vU; iz’kklfud O;; vuqlwph 21  71,297,202.62  66,033,454.00 

vuqnku] vkfFkZd lgk;rk vkfn ij O;; vuqlwph 22  6,351,887,862.00  5,418,642,441.00 

C;kt vuqlwph 23  -  - 

ewY;gzkl ¼o"kkZar esa fuoy ;ksx½ vuqlwph 8  12,522,354.00  11,150,005.00 

 6,476,621,518.62  5,519,765,714.00 

O;; ls vf/kd vk; ¼d&[k½ ¼ihihvkbZ vkSj ihihbZ ls iwoZ½  193,038,272.31  - 

vk; ls vf/kd O;; ¼d&[k½ ¼ihihvkbZ vkSj ihihbZ ls iwoZ½  -  (129,588,585.40)

vuqlwph 24  72,497,940.81  47,747,911.95 

vuqlwph 25  1,025,218.00  2,368,003.00 

O;; ls vf/kd vk; ¼d&[k½ ¼ihihvkbZ vkSj ihihbZ ds ckn½  264,510,995.12  - 

vk; ls vf/kd O;; ¼d&[k½ ¼ihihvkbZ vkSj ihihbZ ds ckn½  -  (84,208,676.45)

fo’ks"k lap; esa varj.k ¼izR;sd dk mYys[k djsa½  -  - 

lkekU; lap; esa @ ls varj.k  -  - 

lexz@iwathxr fuf/k esa ys tk, x, vf/k’ks"k ¼deh½ dk cdk;k  264,510,995.12  (84,208,676.45)

egRoiw.kZ ys[kkadu uhfr;ka vuqlwph 26

vkdfLed ns;rk,a rFkk ys[kk fVIif.k;ka vuqlwph 27

pkyw o"kZ & ;g jkf'k ,lbZvkjch }kjk izkIr  `6]600]000]000 dh dqy vuqnku lgk;rk esa ls [kjhnh xbZ `14]218]240 dh LFkkbZ ifjlEifÙk;ka ¼lexz LFkkbZ 
ifjlEifÙk;k vuqlwph 1 esa varfjr½ dks ?kVkdj n'kkZrh gSA

xr o"kZ & ;g jkf'k ,lbZvkjch }kjk izkIr `5]350]000]000 dh dqy vuqnku lgk;rk esa ls [kjhnh xbZ `14]002]016 dh LFkkbZ ifjlEifÙk;ka ¼lexz LFkkbZ 
ifjlEifÙk;k vuqlwph 1 esa varfjr½ dks ?kVkdj n'kkZrh gSA

vk; vkSj O;; ys[kk
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 160,926,265.33  247,247,393.78 

?kVk,a% foÙkh; 2013&14 ds ,l ,aM Vh ,l lh  
cdk;k ij fn, x, C;kt dh la’kksf/kr izfof"V

 -  (1,441,893.00)

?kVk,a% foÙkh; 2013&14 ds ,l ,aM Vh ,l Vh  
cdk;k ij fn, x, C;kt dh la’kksf/kr izfof"V

 -  (670,559.00)

        ,l&12*  25,156,743.00  - 

        LFkkbZ ifjlEifÙk fcØh foÙkh; o"kZ 2015&16  2,122.00  - 

tksM+s@¼?kVk,a½ % vk; vkSj O;; ys[kk ls  
varfjr fuoy vk;@¼O;;½ dk cdk;k

 264,510,995.12  (84,208,676.45)

 450,596,125.45  160,926,265.33 

 50,959,728.00  33,019,494.00 

tksMsa+% lexz@iwathxr fuf/k ¼LFkkbZ ifjlaifÙk;ka½ esa va’knku 

foÙkh; o"kZ 2014&15  -  14,002,016.00 

foÙkh; o"kZ 2015&16  14,218,240.00  - 

,l&12*  (25,156,743.00)  - 

foÙkh; o"kZ 2015&16 ds fy, vkLFkfxr jktLo vuqnku  (12,522,354.00)  - 

LFkkbZ ifjlEifÙk fcØh foÙkh; o"kZ 2015&16  (2,122.00)  - 

tksM+ % foÙkh; o"kZ 2013&14 esa [kjhns x, lh&MSd lkW¶Vos;j dh 
la’kksf/kr izfof"V ftls vuqnku O;; esa fy;k x;k gS

 -  3,938,218.00 

 27,496,749.00  50,959,728.00 

 478,092,874.45  211,885,993.33 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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fiNys ys[kk ds vuqlkj  -  - 

o"kZ ds nkSjku of̀)  -  - 

?kVk,a % o"kZ ds nkSjku dVkSfr;ka  -  - 

fiNys ys[kk ds vuqlkj  -  - 

o"kZ ds nkSjku of̀)  -  - 

?kVk,a % o"kZ ds nkSjku dVkSfr;ka  -  - 

fiNys ys[kk ds vuqlkj  -  - 

o"kZ ds nkSjku of̀)  -  - 

?kVk,a % o"kZ ds nkSjku dVkSfr;ka  -  - 

fiNys ys[kk ds vuqlkj  -  - 

o"kZ ds nkSjku of̀)  -  - 

?kVk,a % o"kZ ds nkSjku dVkSfr;ka  -  - 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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rqyu i= ds Hkkx ds :i esa vuqlwfp;ka

 3,700,091.00 

i) nku@vuqnku

lgk;rk vuqnku ¼,e,QihvkbZ&lkekU;½  61,823,508.00  53,500,000.00 

lgk;rk vuqnku ¼,e,QihvkbZ&vU;½

ii) fuf/k;ksa ls fd, x, fuos'kksa ls vk;

iii) vU; of̀)

cpr cdk;k ij ,lbZvkjch ls vk;  326,646.00 

xr Ok"kZ ds vuqnku ls okilh foÙkh; o"kZ 2012&13 ¼vuqca/k 1 vkSj 1d½

xr Ok"kZ ds vuqnku ls okilh foÙkh; o"kZ 2013&14 ¼vuqca/k 2 vkSj 2d½

xr Ok"kZ ds vuqnku ls okilh foÙkh; o"kZ 2014&15 ¼vuqca/k 3 vkSj 3d½

 53,826,646.00 

i) iwathxr O;;

LFkkbZ ifjlaifRr;ka

vU; of̀);ka 

lgk;rk vuqnku ¼,e,QihvkbZ&iwathxr½ ¼vuqyXud&4 vkSj 4d½  38,833,251.00 

ii) jktLo O;;

osru] etnwjh rFkk HkRrs vkfn

fdjk;k

vU; iz’kklfud O;;

lgk;rk vuqnku ¼,e,QihvkbZ&lkekU;½ ¼vuqyXud&5 vkSj 5d½  18,753,036.00 

 57,586,287.00  50,126,555.00 

 8,625,676.00 
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tksM+s% foÙkh; o"kZ 2013&14 ds ,l,aMVh ,llh cdk;k  
ij fn, x, C;kt dh la’kksf/kr izfof"V

tksM+s% foÙkh; o"kZ 2013&14 ds ,l,aMVh ,lVh cdk;k  
ij fn, x, C;kt dh la’kksf/kr izfof"V

i) nku@vuqnku

lgk;rk vuqnku ¼,l,aMVh dk;ZØe&vuq- tkfr½  100,000,000.00 

lgk;rk vuqnku ¼,l,aMVh dk;ZØe&vuq- tutkfr½

ii) fuf/k;ksa ls fd, x, fuos'kksa ls vk;

iii) vU; of̀)

,l,aMVh ,llh&cpr cdk;k ij ,lbZvkjch ls C;kt  173,577.00 

,l,aMVh ,lVh&cpr cdk;k ij ,lbZvkjch ls C;kt  11,638.00 

xr Ok"kZ ds vuqnku ls okilh foÙkh; o"kZ 2013&14 ¼vuqca/k 6 vkSj 6d½  1,425,124.00 

xr Ok"kZ ds vuqnku ls okilh foÙkh; o"kZ 2013&14 ¼vuqca/k 7 vkSj 7d½  1,200,170.00 

,l,aMVh & okilh ij C;kt & ,lh  23,274.00 

i) iwathxr O;;

LFkkbZ ifjlaifRr;ka

vU; of̀);ka 

lgk;rk vuqnku ¼,l,aMVh&vuqlwfpr tkfr&iwathxr½  
¼vuqyXud 8 vkSj 8d½

 47,044,507.00 

lgk;rk vuqnku ¼,l,aMVh&vuqlwfpr tutkfr&iwathxr½ 

ii) jktLo O;;

osru] etnwjh rFkk HkRrs vkfn

fdjk;k

vU; iz’kklfud O;;

lgk;rk vuqnku ¼,l,aMVh&vuqlwfpr tkfr&lkekU;½  
¼vuqyXud 9 vkSj 9d½

 23,500,000.00 

lgk;rk vuqnku ¼,l,aMVh&vuqlwfpr tutkfr&lkekU;½ 

 70,544,507.00  17,040,000.00 

 34,175,045.00 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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1- dsUnz ljdkj  -  - 

2- jkT; ljdkj  -  - 

3- foRrh; laLFkk,a

d½ vkof/kd _.k  -  - 
[k½ mikftZr C;kt rFkk ns; jkf’k  -  -  -  - 

4- cSad

d½ vkof/kd _.k  -  - 
mikftZr C;kt rFkk ns; jkf’k  -  - 

[k½ vU; _.k  -  - 
mikftZr C;kt rFkk ns; jkf’k  -  -  -  - 

5- vU; laLFkk,a rFkk vfHkdj.k  -  - 
6- _.k i= rFkk ckaM  -  - 

7- vU;  -  - 
 -  - 

1- dsUnz ljdkj  -  - 
2- jkT; ljdkj  -  - 
3- foRrh; laLFkku
4- cSad
d½ vkof/kd _.k  -  - 
[k½ vU; _.k  -  -  -  - 

5- vU; laLFkk,a rFkk vfHkdj.k  -  - 
6- _.k i= rFkk ckaM  -  - 
7- LFkk;h tek  -  - 
8- vU;  -  - 

 -  - 

d½ iwathxr midj.k rFkk vU; ifjlEifRr;ksa dks fxjoh j[kdj vftZr Lohdf̀r;ka  -  - 

[k½ vU;  -  - 

 -  - 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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d½ oLRkqvksa ds fy,
[k vU;% , Vw tsM bUVhfj;lZ 48,863.00 

fMxul lfoZlt 
xka/kkjh HkYyk vkSj deys’k HkYyk  54,000.00 54,000.00 
bafM;u baLVhV~;wV vkWQ VSDuksykWth] fnYyh 12,825.00 
yoyh fizUVlZ
lSfVdk VªsfMax dEIkuh 30,150.00 
lqjs’k efyd ,aM dEiuh 413,820.00 
jk”Vªh; ckal vuqiz;ksx fe’ku 1,080,145.00 1,080,145.00 
vfuy jke dqekj ,aM dEiuh  253,000.00 
vkj,th ,aM ,lksfl,sVl  368,000.00 
ch 4 bafVxzsVsM QsflfyVh eSustesaV izkbosV fyfeVsM 35,388.00 
ch 4 flD;qfjVh izkbZosV fyfeVsM 38,110.00 
xksfoUn dEI;wVlZ izk fy  2,046.00 
ekuljksoj bMfLVª;y dkjiksjs’ku  2,350.00 2,350.00 
us’kuy dks&vksijsfVo daT;qelZ QsMjs’ku vkWQ bafM;k fyfeVsM
fgeka’kq VwfjLV VSDlh lfoZl 111,377.00 
luflVh izkstsDV~~l izk- fy-  100,560.00 216,373.00 
ckej ykWjh ,aM dEiuh fyfeVsM] ubZ fnYyh  172,367.00 186,458.00 
fnus’k flag rksej] ubZ fnYyh  1,044.00 660.00 
ts,l bUVjus’kuy  14,775.00 
dsch ,UVjizkbt  14,200.00 
'kkyw Vwj ,aM VSªoYl] ubZ fnYyh  66,425.00 67,044.00 
vkj,l VSªoYl lkWY;w’ku izk fy  210,170.00 
lksuiky  8,700.00 
lhfu;j iksLV ekLVj] ljkstuh uxj] ,pihvks 14,355.00 
VkVk Vsyh lfoZflt fyfeVsM 8,562.00 
MsyMh,l,y&fMftVy ,uVhlh  68,231.00 60,562.00 
fMftVy ,uVhlh ubZ fnYyh  22,442.00 22,023.00 
,;jVsy  25,762.00 
jk"Vªh; lwpuk lsok dsUnz ¼,uvkbZlh½ ubZ fnYyh  45,235.00 
,u,lMh,y bZ xoZusUl bUQzkLVªDpj fy
usV fØ,fVo ekabM lksY;w’ku izk- fy-  40,560.00  3,212,830.00 

d½ lqjf{kr _.k@m/kkj
[k½ vlqjf{kr _.k@m/kkj

d½ vfrns;
[k½ vU; % lafonkdkj ij ns; VhMh,l  10,624.00 7,617.00 

osru ij VhMh,l  360,866.00 186,300.00 
 3,584,320.00  2,728,207.00 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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jkf’k :i;kas esa

ns; osru  3,360,782.00 
bZIkh,Q ns; dkfeZd va’knku  82,800.00 
bZIkh,Q ns; fu;ksäk va'knku  102,328.00 
,uih,l ns; va'knku  362,828.00  122,418.00 
Je ns; izHkkj
ns; ys[kk ijh{kk 'kqYd  155,000.00 
ns; VsfyQksu O;; ¼izfriwfrZ½  6,082.00  5,570.00 
lekpkj i= O;; ¼izfriwfrZ½  1,156.00 
ns; Ldwy Qhl izfriwfrZ  18,000.00 
ns; vodk'k udnhdj.k vkSj isa'ku ¼Mh,lVh&lrh’k ekjkj½  62,475.00  2,374,357.00 

lhthbZthvkbZ,l ¼Mh,lVh½  60.00 
lhth,p,l ¼Mh,lVh½  325.00 
dEI;wVj vfxze ¼Mh,lVh½  500.00 
thih,Q va’knku ¼Mh,lVh½  1,300.00 
,pch, ¼Mh,lVh½  1,545.00  3,730.00 

eq’rkd+ [kku ¼,yVhlh½  3,144.00 
MkW- th gjh'k dqekj  751.00 
MkW- ,l ,l dksgyh
izoh.k dqekj ,l  418.00  418.00  6,501.00 

 344,235.00  344,235.00 

 16,251,065.00  16,251,065.00 

 35,122,267.00 

1- djk/kku gsrq
2- minku
3- lsokfuof̀Rr@isa’ku
4- lap;h vodk’k udnhdj.k  1,018,866.00  47,226.00 
5- O;kikj okjafV;ka@nkos
6- vU;

 1,018,866.00  47,226.00 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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1- ljdkjh izfrHkwfr;ksa esa  -  - 

2- vU; vuqeksfnr izfrHkwfr;ksa esa  -  - 

3- 'ks;j  -  - 

4- _.k i= rFkk ckaM  -  - 

5- lgk;d ,oa la;qDr miØe  -  - 

6- vU;  -  - 

 -  - 

1- ljdkjh izfrHkwfr;ksa esa  -  - 

2- vU; vuqeksfnr izfrHkwfr;ksa esa  -  - 

3- 'ks;j  -  - 

4- _.k i= rFkk ckaM  -  - 

5- lgk;d ,oa la;qDr miØe  -  - 

6- vU;  -  - 

 -  - 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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d½ HkaMkj rFkk vfrfjDr lkexzh  
¼ys[ku lkexzh HkaMkj½

[k½ [kqys vkStkj

x½ laiw.kZ eky

rS;kj oLrq,a

rS;kj dh tk jgh oLr,a

dPpk eky

d½ Ng eghus ls vf/kd vof/k ds fy, 
cdk;k m/kkj

[k½ vU; %

 20,000.00  20,000.00 

 25,000.00  45,000.00  25,000.00  45,000.00 

d½ vuqlwfpr cSadksa esa

pkyw [kkrkas ij

tek [kkrksa ij

cpr [kkrksa ij ¼;wfu;u cSad vkWQ bafM;k½  513,710,026.45 

,lbZvkjch bZih,Qvks [kkrk ¼;wchvkbZ½  513,710,026.45 

[k½ xSj&vuqlwfpr cSadksa esa 

pkyw [kkrkas ij

tek [kkrksa ij

cpr [kkrksa ij

 216,522,615.33 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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d½ LVkQ _.k

[k½ blh izdkj dh xfrfof/k;ksa@mn~ns’;ksa esa yxs gq, vU; laxBu

x½ vU;

d½ iawthxr [kkrs ij 
[k½ iwoZ Hkqxrku

lnL;rk 'kqYd  51,525.00 

,,elh oSclkbV  51,525.00  6,730.00  6,730.00 

x½ lqjf{kr tek
ch,uih,y ljkstuh uxj Mkd?kj lqjf{kr tek  50,000.00  50,000.00 

MhbZ,uMh,l,y& fMftVy ,uVhlh ¼lqjf{kr tek½  20,000.00  20,000.00 

fMftVy ,uVhlh ¼lqjf{kr tek½  10,000.00  10,000.00 

QuhZpj vkSj tqMukj fdjk;k ¼lqjf{kr tek½ olar dqat  60,000.00  60,000.00 

fdjk;k ¼lqjf{kr tek½ olar dqat  60,000.00  60,000.00 

fdjk;k ¼lqjf{kr tek½ lQnjtax ,Udyso  200,000.00  110,000.00  310,000.00 

?k½ vU; & 
vMIVsd lkWY;w’kUl izk fy  165,000.00 

lsaVªy d‚Vst baMLVªht dkjiksjs’ku vkWQ bafM;k fyfeVsM
,evkj,e ,aM Vw ,aM ekdZfVax lkWY;w’kUl fyfeVsM  302,624.00 

MkW- vkj- cØLifr
MkW- th gjh’k dqekj
MkW- fouksn dqekj  4,086.00 

MkW- izsfeyk eksgu
,lbZvkjch }kjk ,e,QihvkbZ O;;  5,828,058.00 

;wchvkbZ ¼olwyh ;ksX;½  308,000.00  10,540,745.00  308,600.00  6,321,556.00 

d½ fufnZ"V@/keZLo fuf/k;ksa ls fuos’kksa ij 
[k½ fuos’k ij & vU;
x½ _.k rFkk vfxzeksa ij 
?k½ vU; ¼ns; ijUrq u olwyh xbZ vk; 'kkfey gS½

cpr cSad [kkrk esa cdk;k ij mikftZr C;kt  6,268,116.00  6,268,116.00  3,633,625.00  3,633,625.00 

 17,060,386.00 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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d½ rS;kj oLrqvksa dh fcØh  -  - 

[k½ dPps eky dh fcØh  -  - 

x½ dckM+ dh fcsØh  -  - 

      

d½ Je ,oa izfØ;.k izHkkj  -  - 

[k½ O;kolkf;d@ijke’khZ lsok,a  -  - 

x½ ,tsalh dk deh’ku ,oa nykyh  -  - 

?k½ vuqj{k.k lsok,a ¼miLdj@lEifÙk½  -  - 

³½ vU;  -  - 

 -  - 

d½ lgk;rk vuqnku ¼lkekU;½  4,101,500,000.00  5,300,000,000.00 

       lexz@fuf’pr ifjlEifÙk ¼vuwlwph 1 esa varfjr½  (14,218,240.00)  4,087,281,760.00  (14,002,016.00)

[k½ lgk;rk vuqnku ¼iwathxr½  2,208,500,000.00 

x½ lgk;rk vuqnku ¼vuqlwfpr tkfr&lkekU;½  200,000,000.00  50,000,000.00  50,000,000.00 

?k½ lgk;rk vuqnku ¼vuqlwfpr tkfr&iwathxr½  50,000,000.00 

³½ lgk;rk vuqnku ¼vuqlwfpr tutkfr&lkekU;½

Pk½ lgk;rk vuqnku ¼vuqlwfpr tutkfr&iwathxr½

N½ lgk;rk vuqnku ¼osru½  40,000,000.00 

 6,585,781,760.00 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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 -  - 

 -  - 

 -  - 

 -  - 

 -  - 

 -  - 

d½ ljdkjh izfrHkwfr;ksa ij

[k½ vU; ckaM@_.k i=ksa ij 

         

d½ 'ks;jksa ij 

[k½ E;wpqyvy QaM izfrHkwfr;ksa ij 

 326,646.00 

 173,577.00 

 11,638.00 

 1,591,457.00  511,861.00 

 511,861.00 

1½ jkW;YVh ls vk;  -  - 

2½ izdk’kuksa ls vk;  -  - 

3- vU;  -  - 

 -  - 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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d½ vuqlwfpr cSadks esa

[k½ xSj&vuqlwfpr cSadksa esa
x½ laLFkkvksaa esa

?k½ vU;

d½ vuqlwfpr cSadksa esa

[k½ xSj&vuqlwfpr cSadksa esa

x½ Mkd?kj cPkr [kkrksa esa

?k½ vU; ¼izkstsDV ls C;kt½

d½ dkfeZd@LVkQ

[k½ vU;

 501,637.60 

 54,172,814.60 

d½ futh ifjlEifr;ka

[k½ vuqnkuksa ls vftZr ifjlEifÙk;ka vFkok ykxr jfgr 
izkIr ifjlEifÙk;ka

2-+ izkIr fu;kZr izksRlkgu

3- fofo/k lsokvksa ds fy, 'kqYd

4- vkLFkfxr jktLo vuqnku ¼,,l&12½  12,522,354.00 

4- fofo/k vk; & vU; vk; vkjVhvkbZ izkfIr;ka  210.00  50.00 

dckM dh fcØh  6,280.00 

 12,524,528.00  6,330.00 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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rS;kj oLrq,a  -  - 

rS;kj dh tk jgh oLrq,a  -  - 

      

rS;kj oLrq,a  -  - 

rS;kj dh tk jgh oLrq,a  -  - 

 -  - 

d½ osru rFkk etnwjh  36,176,808.00 

[k½ HkRrs rFkk cksul  3,454.00  3,454.00 

x½ Hkfo”; fuf/k esa va’knku & fu;ksäk }kjk  836,652.00 

?k½ vU; fuf/k esa va’knku ¼,uih,l fu;ksäk dk va’knku½  358,355.00 

³½ dkfeZd dYU;k.k O;;

p½ dkfeZdksa dh lsokfuof̀Ùk vkSj lsokUr ykHk ij O;;

t½ vU; 

nwjHkk”k O;; dh izfriwfrZ  110,134.00  63,074.00 

Ldwyh Qhl dh izfriwfrZ  15,050.00 

lekpkj i= dh izfriwfrZ  14,187.00 

fpfdRlk O;; dh izfriwfrZ  210,635.00  48,412.00 

LFkkukUrj.k O;; dh izfriwfrZ  126,422.00 

lfpo ds vkokl ij O;;  485,100.00 

LFkkukUrj.k vuqnku %  80,000.00 

vodk’k udnhdj.k %  51,613.00 

vodk’k ;k=k fj;k;r %  45,361.00  86,303.00 

ekuns; ij O;; ¼ljdkjh½  100,000.00 

is’ku va’knku  4,200.00 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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d½ cSad izHkkj  28,352.62 

[k½ dkj fdjk;s ij ysus dk izHkkj  2,567,202.00  2,033,374.00 

x½ izk:i.k@O;kolkf;d 'kqYd  811,256.00  700,156.00 

?k½ fon~;qr 'kqYd  1,205,217.00  1,174,534.00 

³½ lnL;rk 'kqYd
p½ fdjk, ij ysus rFkk LFkkiuk ij 'kqYd  31,464.00 

N½ ekuns; ij O;; ¼xSj ljdkjh½  856,000.00  668,000.00 

t½ vkfrFks; O;;  1,208,881.00 

>½ NikbZ ,oa LVs’kujh  2,347,555.00 

´½ fcfYMax dk fdjk;k  47,422,150.00  46,783,704.00 

V½ izpkj@izdk’ku  341,047.00 

B½ lEesyu ij O;;
M½ ifjogu O;;  1,057.00  300.00 

M½ dwfj;j O;;  8,607.00 

.k½ j[kj[kko O;;
r½ varjkZ”Vªh; lEesyu
Fk½ ejEer ,oa vuqj{k.k ij O;;
n½ lqj{kk O;;  671,742.00 

/k½ ;k=k O;; ¼?kjsyw½
u½ ;k=k O;; ¼varjkZ”Vªh;½  2,110,111.00 

i½ ys[kk ijh{kk 'kqYd  661,000.00  40,000.00 

Q½ vkokl O;;
c½ dEI;wVj gkMZos;j vkSj lk¶Vos;j
Hk½ fons’kh fofue; varj  6,375.00  (570.00)

e½ baVjusV izHkkj  825,748.00 

;½ lekpkj i= ,oa if=dk,a  10,202.00  8,154.00 

j½ Mkd O;;  221,417.00  220,037.00 

y½ Pkk;@dkWQh e’khu dk fdjk;k  5,626.00 

o½ nwjHkk”k O;;  281,826.00  287,383.00 

 ‘k½ deZpkjh dY;k.k  74,727.00 

“k½ ,u,lMh,y bZ xoZusal izHkkj  3,870.00 

l½ izf’k{k.k izHkkj  4,000.00 

g½ ,,elh  167,605.00 

{k½ vkjih,Q n.M vkSj C;kt  204,688.00 

=½ fofo/k O;;  281,022.00 

 66,033,454.00 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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d½ lgk;rk vuqnku ¼iawthxr lEifÙk;ka½ 
¼vuqyXud&14 vkSj 14d½

[k½ lgk;rk vuqnku ¼lkekU;½ ¼vuqyXud&15 vkSj 15d½  4,027,642,711.00  3,630,107,746.00 

x½ lgk;rk vuqnku ¼vuqlwfpr tkfr&iwathxr½ 
¼vuqyXud&16 vkSj 16d½

 48,406,000.00  36,230,000.00 

?k½ lgk;rk vuqnku ¼vuqlwfpr tkfr&lkekU;½ 
¼vuqyXud&17 vkSj 17d½

 22,660,000.00 

³½ lgk;rk vuqnku ¼vuqlwfpr tutkfr&iwathxr½ 
¼vuqyXud&18 vkSj 18d½

 32,553,780.00 

p½ lgk;rk vuqnku ¼vuqlwfpr tutkfr&lkekU;½ 
¼vuqyXud&19 vkSj 19d½

 37,310,000.00 

 6,351,887,862.00  5,418,642,441.00 

d½ LFkkbZ _.k ij ¼cSad izHkkj lfgr½  -  - 

[k½ vU; _.k ij ¼cSad izHkkj lfgr½  -  - 

x½ vU;  -  - 

 -  - 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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d½ ifj;kstukvksa ls okil fuf/k ¼iwathxr½ foÙkh; o"kZ 
2011&12 ¼vuqyXud&20 vkSj 20d½

 600,000.00 

[k½ ifj;kstukvksa ls okil fuf/k ¼lkekU;½ foÙkh; o"kZ 
2011&12 ¼vuqyXud&21 vkSj 21d½

x½ ifj;kstukvksa ls okil fuf/k ¼,llh&lkekU;½ foÙkh; 
o"kZ 2011&12 ¼vuqyXud&22 vkSj 22d½

?k½ ifj;kstukvksa ls okil fuf/k ¼iwathxr½ foÙkh; o"kZ 
2012&13 ¼vuqyXud&23 vkSj 23d½

³½ ifj;kstukvksa ls okil fuf/k ¼lkekU;½ foÙkh; o"kZ 
2012&13 ¼vuqyXud&24 vkSj 24d½

p½ ifj;kstukvksa ls okil fuf/k ¼iwathxr½ foÙkh; o"kZ 
2013&14 ¼vuqyXud&25 vkSj 25d½

N½ ifj;kstukvksa ls okil fuf/k ¼lkekU;½ foÙkh; o"kZ 
2013&14 ¼vuqyXud&26 vkSj 26d½

 15,625,221.62 

t½ ifj;kstukvksa ls okil fuf/k ¼,llh&iwathxr½ foÙkh; 
o"kZ 2013&14 ¼vuqyXud&27 vkSj 27d½

 4,800,000.00 

>½ ifj;kstukvksa ls okil fuf/k ¼,llh&lkekU;½ foÙkh; 
o"kZ 2013&14 ¼vuqyXud&28 vkSj 28d½

 500,000.00 

´½ ifj;kstukvksa ls okil fuf/k ¼iwathxr½ foÙkh; o"kZ 
2014&15 ¼vuqyXud&29 vkSj 29d½

 2,447,652.00 

V½ ifj;kstukvksa ls okil fuf/k ¼lkekU;½ foÙkh; o"kZ 
2014&15 ¼vuqyXud&30 vkSj 30d½

 27,775,128.83 

B½ ifj;kstukvksa ls okil fuf/k ¼,llh&lkekU;½ foÙkh; 
o"kZ 2014&15 ¼vuqyXud&31 vkSj 31d½

 5,351.00 

M½ ifj;kstukvksa ls okil fuf/k ¼lkekU;½ ,lbZvkjlh 
2014&15 ¼vuqyXud&32 vkSj 32d½

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka
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d½ vkokl O;;  3,076.00 

[k½ ,,elh oSclkbV  3,863.00 

x½ varjkZ”Vªh; lEesyu

?k½ ykblasl Qhl  (7,700.00)

³½ fofo/k O;;  6,500.00 

p½ {kfriwfrZ ihihbZ

N½ vodk’k udnhdj.k  384,405.00 

t½ lekpkj i= ds O;; dh izfriwfrZ  1,071.00 

>½ cdk;k osru  468.00 

´½ O;kolkf;d 'kqYd  6,371.00 

V½ ;k=k ij O;; ¼?kjsyw½

B½ ;k=k ij O;; ¼varjkZ”Vªh;½  26,086.00 

M½ ,u,lMh,y bZ xoZusal izHkkj  301.00 

isa’ku va’knku  17,850.00 

dkj fdjk;k izHkkj  (207,258.00)

NikbZ vkSj ys[ku lkexzh  (153,771.00)

osru ¼lafonk dkfeZd½  (1,164,500.00)

 1,025,218.00  2,368,003.00 

rqyu i= ds Hkkx ds :i esa vuqlwfp;ka



130

 p
ky

w o
"kZ 

 
 x

r 
o"
kZ 
 

 p
ky

w o
"kZ 

 
 x

r 
o"
kZ 
 

l
ek
Ir
 o

"kZ 
d
h 
v
of
/k 

d
s f
y
, 

izk
fIr

;k
a r

Fk
k 
Hkqx

rk
u



131

 p
ky

w o
"kZ 

 
 x

r 
o"
kZ 
 

 p
ky

w o
"kZ 

 
 x

r 
o"
kZ 
 

l
ek
Ir
 o

"kZ 
d
h 
v
of
/k 

d
s f
y
, 

izk
fIr

;k
a r

Fk
k 
Hkqx

rk
u



132

1-
;s foÙkh; fooj.k ys[kkdj.k ds mikftZr vk/kkj ij ,sfrgkfld ykxr izFkk ds varxZr] Hkkjr esa 
lkekU;r% Lohdk;Z ys[kkdj.k fl)kUrksa ds vuqlkj rS;kj fd, x, gSaA

2-
fu;r ifjlEifÙk;ksa dk fu/kkZj.k] vf/kxzg.k dh ykxr esa lapf;r voewY;u vkSj {kfr] ;fn dksbZ 
gks] rks vYi gks] bl ij fuHkZj gksrk gSA fu;r ifjlEifÙk;ksa dh ykxr esa budk [kjhn ewY;] 
“kqYd] ysoh vkSj visf{kr mi;ksx gsrq bldh dk;Zdkjh fLFkfr;ksa dks cuk, j[kus ds fy, lh/ks 
rkSj ij c<+ tkus okyh vU; ykxrsa gSaA

3-
fu;r ifjlEifÙk;ksa ij voewY;u dh x.kuk] vk;dj vf/kfu;e ds izko/kkuksa ds varxZr fu/kkZfjr 
njksa vkSj rjhds ls gzkflr ewY; ¼MCY;wMhoh½ i)fr ij dh tkrh gSA 

o"kZ ds nkSjku] fu;r ifjlEifÙk;kas esa ifjo/kZu@dVkSfr;ka djus ds laca/k esa voewY;u dk fopkj 
;Fkkuqikr vk/kkj ij fd;k tkrk gSA 5000@& vFkok blls de ykxr dh izR;sd ifjlEifÙk 
dh iw.kZr% O;oLFkk dh xbZ gSA

4-
vifjorZuh; vk/kkj ij] lkekU; iz;kstukFkZ vkSj laLFkk ds mn~ns”; gsrq izkIr vuqnku] jktlgk;rk 
blh izdkj dh leku lgk;rk dks izkfIr vk/kkj ij vk; ds :i esa ekuk tk,xkA

5-
vifjorZuh; vk/kkj ij lkekU; iz;kstukFkZ vkSj laLFkk ds mÌs'; gsrq laLFkku@laxBu dks fn, 
x, vuqnku] jktlgk;rk vFkok blh izdkj dh vU; lgk;rk dks] muds tkjh gksus ij O;; ds 
:i esa ekuk tk,xkA

6-
dsUnz ljdkj ls izkIr lgk;rk vuqnku ds vykok] ,lbZvkjch fuEufyf[kr ls Hkh vk; dk l̀tu 
djrk gS %
d½ lgk;rk vuqnku dh vYikof/k ,QMh ij C;kt
[k½ cpr [kkrk cdk;k ij C;kt rFkk
x½ /kujkf’k dh okilh ij C;kt 

miq;Zä lf̀tr vk; dk mi;ksx ,lbZvkjch vf/kfu;e 2008 ds iSjk 10¼2½ esa fufnZ"V [kpksaZ dks 
iwjk djus ds fy, fd;k tkrk gSA

ys[kksa ds Hkkx ds :i esa vuqlwph
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7-
xr foÙkh; o"kkZsa ls lacaf/kr vk;@O;; dks vk; vkSj O;; ys[kksa esa vof/k iw.kZ vk;@O;; ds 
:i eas vafdr fd;k x;k gSA

8-
d½ ykHkkfFkZ;ksa ls ,lbZvkjch dks izkIr vuqnku@lgk;rk dh okilh@iquHkqZxrku dks] Lohd̀r 

izys[k esa fu/kkZfjr dh xbZ “krksZa ds vuqlkj] ikorh vk/kkj ij ys[kkdr̀ fd;k x;k gSA

[k½ mlh foÙkh; o"kZ esa nh xbZ@izkIr dh xbZ vunqku@lgk;rk dh izkfIr@iquHkqZxrku dks vk; 
vkSj O;; ys[kk esa lgk;rk vuqnku ¼O;;½ ds lkFk tksM+k x;k gSA

x½ xr o"kkZsa esa nh xbZ vuqnku@lgk;rk dh okilh@iquHkqZxrku vkSj ckn ds o"kkZsa esa okil izkIr 
gqbZ jkf'k ¼vFkkZr~ mlh foÙkh; o"kZ esa ugha½ dks Þvof/kiwoZ vk;Þ ds varxZr vk; vkSj O;; ys[kk 
esa Þxr o"kZ ds vuqnku ds izfr izkIr gqbZ okil /kujkf'kÞ ds :i esa n'kkZ;k x;k gSA

9-
vuqnkuksa dh vO;f;r cdk;k jkf'k Mh,lVh dks okil ugha dh tk,xh D;kasfd ljdkj }kjk tkjh 
fd;k x;k vuqnku ,lbZvkjch vf/kfu;e] 2008 dh /kkjk 10¼1½ ds :i esa foKku ,oa bathfu;jh 
vuqla/kku cksMZ ds fy, tek fd;k x;k gSA

10-
d- o"kZ ds nkSjku vuqnku@lgk;rk ds fy, tkjh fd, x, pSd] ftudh fu/kkZfjr vof/k lekIRk 

gks xbZ gS] dks 31-03-2016 dks okil Hkst fn;k x;k vkSj pkyw ns;rkvksa ds varxZr Þokil 
fy, x, dkykrhr pSdÞ esa varfjr dj fn;k x;kA

[k- vuqnku@lgk;rk ds fy, tkjh fd, x, pSd] ftudh le; vof/k 31-03-2016 dks lekIr 
ugha gqbZ] dks lh,th ys[kkijh{kdksa dh lykg ls 30-06-2016 dks okil dj fn;s x;kA

11-
lh,aM,th ds funZs'k ds varxZr ljdkjh vuqnku ds fy, AS-12 ys[kkadu vuqikyu djus ds 
fy,] lgk;rk vuqnku ¼lkekU;½ dh fu;r ifjlEifÙk;kasa ds vf/kxzg.k dh ykxr ds lerqY; 
jkf'k dks lexz fu;r ifjlEifÙk ds :i esa n'kkZ;k x;k gSA vk; vkSj O;; ys[kk ls izHkkfjr iwoZ 
vof/k voewY;u dks lexz ¼fu;r ifjlEifÙk;ka½ ys[kk ls MsfcV djds lexz ys[kk esa ØsfMV fd;k 
x;k gSA o"kZ ds fy, voewY;u dh `1]25]22]354@& dh jkf'k dks AS-12 ds iSjk 8 ds vuqlkj 
vLFkfxr jktLo vuqnku ds :iesa vk; vkSj O;; ys[kk esa ØsfMV fd;k tk jgk gSA

12-
o"kZ ds var esa vk; ,oa O;; ys[ks esa vkf/kD;@?kkVs dks lexz@iawthxr ys[ks esa varfjr dj 
fn;k x;kA
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1.

1.1. laLFkk ds fo:) nkoksa dks _.k ds :i esa Lohdkj ugha fd;k x;k  ¼xr o"kZ 
½

1.2. fuEufyf[kr ds laca/k esa
- laLFkk dks@dh vksj ls nh xbZ cSad xkjaVh ¼xr o"kZ ½
- laLFkk dh vksj ls cSad }kjk tkjh lk[k i= ¼xr o"kZ ½
- cSad esa NwV izkIr fcy ¼xr o"kZ ½

1.3. fuEufyf[kr ds laca/k esa fookfnr ekaxsa
- vk; dj ¼xr o"kZ ½
- fcØh dj ¼xr o"kZ ½
- uxj fuxe dj ¼xr o"kZ ½
- ikfVZ;ksa }kjk vkns'kksa ds xSj&fu’iknu gsrq nkoksa] ftuds fy, laLFkk }kjk izfrLi/kkZ dh 

xbZ Fkh] ds laca/k esa ¼xr o"kZ ½

1.4. vk;dj ¼uhps iSjk 7 ds lanHkZ esa½
pkyw o"kZ  xr o"kZ 

foÙkh; o"kZ 2011&12 9,43,38,079/-

foÙkh; o"kZ 2012&13 2,69,50,783/-

foÙkh; o"kZ 2013&14 'kwU;

foÙkh; o"kZ 2014&15 'kwU;

foÙkh; o"kZ 2015&16 8,99,07,287/-

dqy 21,11,96,149/-

2.

- iwathxr ys[ks ij fu"ikfnr fd, tkus okys 'ks"k Bsdksa dk vuqekfur ewY; tks eqgS;k ugha fd;k 
x;kA vfxeksa ds fuoy ¼xr o"kZ ½

3.

- la;a= vkSj e'khujh ds fy, yht foÙk O;oLFkkvksa ds rgr~ fdjk;ksa ds fy, Hkkoh ck/;rkvksa 
dh /kujkf'k ¼xr o"kZ ½
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4.

- izca/ku dh jk; esa pkyw ifjlEifÙk;ksa] _.kksa vkSj vfxzeksa dk lkekU; dkjksckj esa izkfIr ij 
ogh ewY; gksrk gS] tSlk fd rqyu i= esa n'kkZ;k x;k gS] tks de ls de ml /kujkf'k ds 
lerqY; gksrk gSA

5.

pkyw foÙk o"kZ 2015&16 dh dqy vk; 6]66]96]59]790-93 gS tcfd pkyw foÙk o"kZ dk dqy O;; 
6]47]66]21]518-62 gSA

vk; vkSj O;; ys[kk esa O;; ls vf/kd vk; 19]30]38]272-31 dk varj n'kkZrk gS tks ldy vk; 
gSA

6.

vk;dj vf/kfu;e] 1961 dh /kkjk 10¼46½ ds varxZr vk;dj NwV dk nkok djus ds fy, 25 vizSy] 
2003 dks foÙk ea=ky; esa vkosnu Qkby dj fn;k x;k gSA foÙk ea=ky; ls izkIr fnukad 14 ebZ] 
2013 ds i= dk mÙkj Hkh 29 ebZ] 2013 dks Qkby dj fn;k x;k gSA ,slh fLFkfr esa geus vk;dj 
ds fy, vkdfLed ns;rk dks  esa n'kkZ;k gSA

pwafd vk;dj foHkkx ls vk;dj NwV ekaxh xbZ Fkh] vk;dj foHkkx ¼bZ½ us vius i= la- ,Q la[;k 
MhlhvkbZVh¼bZ½@lhvkbZvkj2¼1½@2015&16@704 fnukad 02-03-2016 esa ;g bafxr fd;k gS fd 
vk;dj fooj.k Hkjs tkus vko’;d gSaA rc o"kZ 2013&14 vkSj 2014&15 ds fy, vk;dj fooj.k 
Hkjs x,A bu fooj.kksa ds tkus ij] pkVZMZ ,dkamVsaV] ftlus ys[kksa dh ys[kkijh{kk dh Fkh] dk C;kSjk 
ekaxk x;k FkkA bu ifjfLFkfr;ksa esa] foÙkh; o"kZ 2013&14 vkSj 2014&15 ds fy, okf"kZd ys[kksa dh 
ys[kkijh{kk djus ds fy,] foÙkh; lykgdkj] Mh,lVh ds vuqeksnu ls] lh,th iSuyc) pkVZMZ 
,dkmaVsaV fuf’pr fd;k x;k rkfd vk;dj fooj.k dh vis{kkvksa dks iwjk fd;k tk ldsA 2015&16 
vkSj 2013&14 ls iwoZ ds o"kksZs a ds fy, ys[kkijh{kk ds ckn] vk;dj izkf/kdj.k dks vk;dj NwV ds 
fy, lEidZ fd;k tk,xkA
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7.

¼jkf'k :i;s esa½

ifj’dr̀ lkekuksa dh [kjhn 'kwU; 'kwU;
dPpk eky ,oa ?kVd ¼ifjogu esa lfgr½ 'kwU; 'kwU;
iawthxr lkeku
HkaMkj] iqjts vkSj miHkksT; 'kwU; 'kwU;

¼d½ ;k=k 7]60]928@& 8]39]459@&
¼[k½ fons'kh eqnzk esa foÙkh; laLFkkuksa@cSadks ds fy, izs’k.k vkSj 

C;kt dk Hkqxrku 'kwU; 'kwU;

¼x½ vU; O;;
- fcØh ij deh'ku 'kwU; 'kwU;
- dkuwuh vkSj O;kolkf;d [kpZsa 'kwU; 'kwU;
- fofo/k [kpZsa 'kwU; 'kwU;

,Qvksch ds vk/kkj ij fu;kZr dk ewY; 'kwU; 'kwU;

- ys[kk ijh{kdksa dh Qhl ¼lh,th½ 40]000@& 40]000@&
- ys[kk ijh{kdksa dh Qhl ¼lh,½ ¼foÙkh; o"kZ 2011&12 ls 

foÙkh; o"kZ 2015&16 rd½
6]21]000@& ………

- djk/kku ekeys ……… ………
- izca/ku lsokvksa ds fy, ……… ………
- izek.ki= gsrq ……… ………
- vU; ……… ………

8. xr o"kZ ds vkadM+kasa dks] tgka Hkh vko”;d le>k tk,] iqu% oxhZdr̀ fd;k x;k@cnyk x;kA

9. 31-03-2016 dks rqyu i= dk vfHkUu Hkkx cukus okyh vuqlwfp;ka 1 ls 27 vkSj ml frfFk dks 
lekIr o"kZ ds fy, vk; vkSj O;; ys[ks layXu gSaA
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Science and Engineering Research Board144

Supporting basic research in emerging areas of science & engineering. 

Serves as a premier agency for planning, promoting 
and funding internationally competitive research in 
emerging areas.

and individuals, groups or institutions and funds 
them for research.

Assists in setting up infrastructure and environment 

Enables synergy between academic institutions, 
research and development laboratories and 
industry for promoting basic research in science 
and engineering.

Evolves a management system to speedily provide 
research funds, including monitoring and evaluation, 
by adopting modern management practices.



Organization

145

Science & Engineering 
Research Board

Oversight 
Committee

Secretary, SERB

Programme Advisors

Awards & 
Fellowships

Partnership
Programmes

FinanceAdmin

Director

Extramural
Research 
Funding
(EMR)

High Risk 
High Reward 

(HRHR)

Industry 
Relevant 

R&D (IRRD)

of Research in 
High Priority 

Area (IRHPA)

Empowerment 
and Equity 

Opportunities for 
Excellence in Sc. 

(EMEQ)

International 
Travel 

Support (ITS)

Seminar / 
Symposia

Young 
Scientist 
Scheme 
(YSS*)

*Restructured as N-PDF and ECRA

Schemes & 
Programmes

IMPRINT
Cell Tower          
Radiation

Food 
Processing

Prime Minister's 
Fellowship for Doctoral 

Research

International 
Linkages

JC Bose 
Fellowship

Ramanujan 
Fellowship

National Post 
Doctoral 

Fellowship 
(N-PDF)

Early Career 
Research 

Award
(ECRA)

Overseas 
Doctoral 

Fellowship

Overseas 
Post Doctoral 

Fellowship

SERB 
Woman 

Excellence 
Award

SERB 
Distinguished 

Fellowship

India US 
Grand 

Challenge

SERB Newton 
- Bhabha 

International 
Fellowship

Partnerships for 
International 

Research and 
Education (PIRE)

SN Bose 
Scholars 

Programme



Organization

Science and Engineering Research Board146

In exercise of the powers conferred by the Science and Engineering Research Board Act, 2008 the Government of India has 
constituted the Science and Engineering Research Board (SERB). The composition of the Board is given below:

Prof. Ashutosh Sharma (Chairperson)
Secretary

Department of Science and Technology

Shri. Amitab Kant (Member)
CEO

NITI Aayog

Shri Ratan P Watal
Secretary

Department of Expenditure, MoF

Prof. K. Muralidhar
South Asian University,

New Delhi

Dr. Kanury Venkata Subba Rao
National Chair & Head, DDRC 

Translational Health Science and 
Technology Institute, Faridabad

Prof. K. VijayRaghavan
Secretary

Department of Biotechnology

Dr. Soumya Swaminathan
Secretary

Department of Health Research

Dr. Chandrima Shaha
Director, National Institute of 

Immunology, New Delhi

Prof. G. Sundararajan
Department of Metallurgical 
and Materials Engineering, 

IIT, Madras

Dr. Girish Sahni (Member)
Secretary

DSIR

Prof. Anurag Kumar
Secretary

IISc Bangalore

Prof. S. K. Acharya
Professor & Head

Dep. of Gastroenterology, AIIMS

Prof. Rakesh Sinha
Associate Professor, Delhi 

University & Honorary Director, 
Indian Policy Foundation, Delhi

Dr. Madhavan Nair Rajeevan
Secretary

Ministry of Earth Sciences

Prof. S. K. Jain 
Secretary

IIT, Gandhinagar

Prof. Arup K. Raychaudhuri 
S.N. Bose National Centre for 

Basic Sciences, Bangalore

Dr. C. V. Natraj 
Former Sr. Vice-President, 

Unilever Research, UK
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The SERB Act has made a provision of an Oversight Committee to serve as the Advisory Council of the SERB. The Board has 
constituted the following Oversight Committee.

Dr. T. Ramasami
Chairperson of Oversight Committee 

Former Secretary, DST

Prof. Ashutosh Sharma 
Secretary

Department of Science and Technology

Prof. Ramakrishna Ramaswamy
President

Indian Academy of Sciences

Prof. D. D. Sarma
Solid State & Structural Chemistry Unit, 

IISc. Bangalore

Dr. Anil Kakodkar
Former Chairman, Atomic Energy 

Commission, Mumbai

Dr. R. Brakaspathy
Secretary

Science and Engineering Research Board

Dr. B. N. Suresh
President

Indian National Academy of Engineering

Prof. R. Gadagkar
President 

Indian National Science Academy

Prof. M. K. Bhan
Former Secretary 

Department of Biotechnology
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A few of the features, that have been set in are:

EFFICIENCY: R&D proposals are invited through 

schemes – the core grant Extra Mural Research (EMR) 
and Fast Track Young Scientist Scheme (YSS), with 
clear timelines announced for submission, review, 
decision and fund disbursal.

TIMELINESS: No funding commitments are carried 
forward to the next funding cycle, strictly ensuring 
achieving of goals and tasks.

OPTIMAL RESOURCE UTILISATION:
Number of Programme Advisory Committees (PACs) 
have been restructured, realigned and brought down 
from 20 to 12 to improve the operation process. 

INNOVATION:
divided into two parts: 

are starting their research career (Early Career 
Research Award –ECRA)

(ii) Fellowship amount with some contingency grant 
to those who have completed doctorate degree 
in recent years and are not in regular position 

CODE OF CONDUCT : A ‘’Code of Conduct” 

applicants (including collaborators), reviewers, 

programmes of the Board. All the stakeholders are 
required to sign an undertaking to adhere to the policy 

transparency, increased accountability in funding 
mechanisms and provide assurance to the general 

discriminatory.

The Board has given special attention to initiate new 
programmes which have far reaching consequences in the 
R&D sector. Two such schemes approved by the Board are 
given below:

(i.) Scheme for Funding High Risk – High Reward 
Research: The scheme aims at supporting proposals 

that are conceptually new and risky, and if successful, 

may be in terms of formulating new hypothesis, or 
breakthroughs, which aids towards emergence of new 
science and technologies.

(ii.) Scheme for Industry Relevant R&D : The scheme 
provides an opportunity for collaborative research 
between academic institutions (or national laboratories) 
and industry. The scheme seeks to target solution 

Translation of outcomes of basic research to industry 

The Board approved increase in honorarium of retired 
scientists working in various programmes of SERB to Rs. 

The Board has given international affairs a top priority in its 
R&D endeavours. It approved hosting of the 2016 Global 
Research Council in the summer of 2016 in New Delhi, 

of water and energy under the Professional Development 

had been operating S.N. Bose Scholar Programme which 
provides an opportunity to the best and brightest Indian 

for the continuation of the S.N. Bose Scholar Programme 

Taking cue of the prevailing global policy to depute students 
to undertake doctoral research in top institutions around 
the world and also to institutions where internationally 
acclaimed scientists are working, the Board has signed 

will be supported for 4 years to undertake doctoral research. 
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Composition Fee / Tuition fee.

Programme Advisory Committees continue to play a decisive 
role in providing core research support (EMR) to scientists. 
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EMR projects sanctioned in 
different disciplinesFigure 1

Fast Track Young Scientist Scheme (YSS) has been 

during the year (Figure 2).
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TOTAL NO OF SANCTION–2902 AND TOTAL AMOUNT RELEASED 237.31 CR.

New projects in fast track young 
scientist schemeFigure 2

The YSS scheme was restructured into two new schemes, 

in regular capacity in various institutions. 

The two prominent and much sought prestigious fellowship 

Fellowship is for brilliant scientists and engineers from all 

the year. The J.C. Bose National Fellowship is meant 

Fellowship.

Studies on the possible impact of electromagnetic radiation 
exposure from cell towers and handsets on life (humans, 

Ministry of Telecommunication and Information Technology. 

Ministry of Food Processing Industries (MoFPI) in 

scheme provides research support to scientists belonging 
to SC/ST community.

under the International Travel Support (ITS) scheme. This 

research paper or chairing a session or delivering a keynote 

seminar/ symposium/ workshop) abroad.

Assistance to Professional Bodies & Seminar/ Symposia 
Scheme extends partial support on a selective basis, 

workshops/ conferences at national as well as international 

The online portal www.serbonline.in has been made 
operational for submission of R&D proposals under the 
Extra Mural Research and the Fast Track Young Scientist 
Schemes. The ITS Scheme is also now being managed 
electronically.

during the year. Total expenditure on various schemes/ 
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 Core Extra Mural Research (EMR) Grants - 34%

 Start-up Grant for Young Scientists (YSS) - 36%

 Awards & Fellowships - 9%

Intensification of Research in High Priority Area 
(IRHPA) - 10%

Empowerment & Equity Opportunities for 
Ecellence in Science (EMEQ) - 4%

 Seminar symposia - 1%

 International Travel Support (ITS) - 2 %

 International Collaborations -1 % 

 National Partnerships  - < 1% 

 Other Schemes - < 1% 

 Administrative and Establishment Expenses - 2 %

 Salaries  < 1% 

Total expenditure of SERBFigure 3
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3.1  CHEMICAL SCIENCES
3.1.1 ORGANIC CHEMISTRY 

highlighted below: 

Organosulfur compounds are abundant in nature, and 

living system. Therefore, the discovery and development 

sulfenylation in the reaction medium. The researchers 
from Indian Institute of Science, Bangalore have carried 

dehydrogenative coupling (CDC) strategy (Figure 4). Since 
the reaction has been shown to generate an asymmetric 
quaternary carbon centre, there is scope for developing 
enantioselective methods. The resultant products can be 

At Indian Institute of Integrative Medicine (IIIM), Jammu, 

alkynes has been developed by Shalala et al. The method 

use of Bronsted and Lewis acid to switch selectivity for the 
synthesis of E or Z

(Ref : )
Figure 4

(Ref : Chem. Commun. 2015, 51, 5013)
Figure 5

Science and Engineering Research Board154



Extramural Research Funding

cavities were introduced as an alternative to cyclodextrins, 
supramolecular systems with hydrophobic cavities. The 

by altering the oligomericity of macrocycles, as well as the 
length and number of attached tails. Hydrophobic tails of 

glucosamine scaffold through amide linkage to obtain 18 

tetrameric glucosamine macrocycles, but decreased when 

transport activity decreased when the number of such tails 

hydrogen bonding between the macrocycle backbone and 
the anion bridged through water molecules was observed.

Sialic Acid Specific Peptidomimics on 
Cantilever Array Sensors

of peptidomimics based on short hexapeptide model 

orientation) residues on EYGR tetrapeptide. Molecular 
modelling studies have revealed boronic acid and arginine 

proximity could allow selective binding of phenylboronic acid 

electrostatic interactions between positively charged arginine 
and carboxylic acid residues of Sia. In addition, tyrosine 

pattern of peptidomimics and Sambucus Nigra Lectin (SNA), 

Cis–trans Conformational Analysis of 

Cis – trans isomerisation in proline is regarded as one of 
the most important biophysical phenomena, responsible 

and its carbamate protected form in peptides, a series of 

assay (developed by Fisher) were used as tools for the said 

peptides was assigned by NMR spectroscopy. Comparisons 

results are obtained. Crystal structure of the cyclic peptide 
is also in agreement with the result. Interestingly, in all these 
peptides exclusively one conformer either cis or trans is 

both temperature and solvents (CDCl OD 
and D

2

                              (Ref : Chem. Eur. J. 2015, 21, 17445–17452)

Direct Assembly of Sialic acid 

Cantilever Array Sensors for 
Detecting  Cancer Biomarkers

(Ref : Chem Commun 2015, 51(38): 8112-5.)

Figure 7
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either of its protected or deprotected forms, which is a unique 

reprotection is supported by theoretical calculations. 

3.1.2 INORGANIC & PHYSICAL 
CHEMISTRY 

A total of 211 proposals in frontier areas of Inorganic 

Chemical Detoxification of Organomercurials via 

Organomercurials including methylmercury are ubiquitous 
environmental pollutants and highly toxic to humans. 
To address this issue, research group at Shiv Nadar 

2
CH

2
OH substituent exhibit 

remarkable effect in detoxifying various organomercurials 
to produce less toxic HgE (E = S, Se) nanoparticles. 

2
CH

2
OH substituent failed 

to produce HgE nanoparticles upon treatment with 

2CH2OH moiety 

based thione (1) and its selenium analogue (2) having a 

6H4CO2Na) and RHgCl (R = Me, Et) 
by producing insoluble HgS and HgSe nanoparticles as the 

2CH2OH group failed to produce the corresponding 
HgE nanoparticles under identical reaction conditions. This 
novel way of detoxifying organomercurials may lead to 
the discovery of a new potential molecule to treat patients 

(Ref : )
Figure 8

(Ref : Angew. Chem., Int. Ed. Engl. 2015, 54, 9323-9327 (Highlighted cover page))

Figure 9

A C

B
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Bending the Rigid – Unique Bimetallic 

Porphyrin or its isomers complexing with two interacting 
metal ions on the same side of the macrocyclic core, are 
yet to be envisaged, despite the importance of bimetallic 

complex of dinaphthoporphycene (DNP), namely [Pd
2

2
] where two Pd ions coordinate to the 

macrocycle on the same side and are closely held 

order 0.18) evaluated by Natural bond orbital analysis. 
Interestingly, replacing acetate with acetylacetonato (acac) 

where Pd coordinates to two ring nitrogens above the 
macrocyclic plane besides coordinating with two oxygens 
of the acac ligand. Interestingly, the rigid DNP core displays 
enhanced complexation induced aromaticity (as per 

Oscillator model of aromaticity (HOMA) analysis), in spite 
of undergoing severe core deformation during complexation 
with metal ion(s) (Figure 10). The macrocyclic distortions are 

seen for porphyrins, these examples provide insights in to 
the potential of porphycenes to form complexes that have 
no precedence in porphyrin chemistry.

probe consists of a peptide component for binding with amyloid 
structure and a color component with aggregation induced 
green emission property. Proposed new probe can be used 

variety of amyloid protein/peptides and can be extended for in 
vitro diagnostic applications. In addition, they have developed 

Inside Cell 
The nanoparticles with appropriate surface chemistry 
have been developed so that in can enter into cell via 
lipid raft mediated endocytosis. 

to perinuclear region, excluding their trafficking to 

aggregation inside cell (Figure 12). 

Molecular structure of mono and bimetallic Palladium complexes of 
dinaphthoporphycene

(Ref : Angew. Chem., Int. Ed. Engl. 2015, 54, 14835-14839)
Figure 10
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based polymer 
(Ref : )

Figure 11

amyloid  fibril no fibril formation
1 µm

a) b)

of designed nanoparticle that blocks the high expression of GFP tagged mutant 

polyglutamine) 
(Ref : )

Figure 12

20 µm 20 µm

control nanoparticle
a)

b)

3.2  EARTH & ATMOSPHERIC SCIENCES
3.2.1  ATMOSPHERIC SCIENCES  

of crop residues leads to emission of various toxic 
gases, greenhouse gases and particulate matter into 
the atmosphere. The amount of crop residues burnt on 

all the gaseous pollutants (CO
2
, CH

4
, N

2
O, CO, NO, NH , 

SO
2

residues increased many folds during the burning phase 

2

Burning of paddy straw caused a loss of about 0.16 Mt of 

The experiments on alternate options for the use of rice 

cropping system.

of slum 

out at Raipur to address particulate matter (PM) mass and 
associated species source apportionment. Results have 

where as industrial emissions penetrating more deeply into 
the indoor of 8th

indoors, where as local biomass burning has contributed 

source categories were due to construction related dusts 

their subsequent inclusion in radiative transfer models.
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3.2.2  EARTH SCIENCES
Some of the interesting results 

given below:

Setting Up of a National 

Varanasi 

CAMECA SX Five (France) Electron 
probe Micro Analyser (EPMA) has 
been procured and its installation, 
calibration and testing is in progress. 
It would serve as a National facility 

to house the instrument has been 
established and ancillary equipment 
such as optical microscope, carbon coater etc. have also 

Palaeoclimatic Investigations in the Ganga Basin 
C) of modern vegetation 

C value 
of C

C value of C4

C values of 
C  plants showed a decreasing trend with the increase in 
rainfall amount, whereas C4 plants responded in opposite 

C values in C  plants are controlled by 
stomatal conductance and for C4 plants leakiness of carbon 
from bundle sheath cell played important role. Recalculation 
of past vegetation in Indian Siwalik with the present dataset 
showed early appearance of C4 plants at 11 Ma. 

Interpretation of Spectral Reflectance Data for 
Rapid Assessment of Soil Properties 
Rigorous validation of developed spectral algorithms 

locations of Odisha and West Bengal suggested that soil 
textural components such as sand, silt and clay fractions 
and SOC contents may be best predicted using MIR 

the elemental composition of soils may be well estimated 

The success of estimating elemental constituents opens 

invasive method of soil analysis. 

Sedimentary Investigation of Vindhyan and 
Chhatishgarh Basin 

units revealed their deposition in marine shelf, varying in 
bathymetry between inner shelf and distal shelf, often 
beyond storm wave base. Vindhyan shelf, irrespective of 

current are documented from the Vindhyan shelf deposits. 
Appreciating roles of weathering in the provenance (CIA 
values), hydrological sorting and mineralogical constitution 
of shale units, a differentiated felsic source is inferred for 
the Vindhyan sediments that had good (CIA value ~80) 

geochemistry. Corroboration for this contention is drawn 

analyses of shale samples. Taking into consideration the 

succession, irrespective of any stratigraphic level, it was 

and Mahakoshals are probable source terrains.

th

domain shows that area near Sumatra records highest 

Figure 13
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seismicity, which largely drops in the area past the north 
Andaman, and further increases towards north. Shallowest 
depth and minimum dip of the subducting lithosphere is 
recorded at the central segment where the arc transformed 
into concave shape. The annual moment energy release 
during earthquake decreases to more than two orders of 
magnitude past the north Andaman towards north under 

of events are presumably associated with more dipping 

Nicobar convex arcs. These observations obviously account 
for tectonic subdivision of the margin near concave shape 
arc around the central part. Absence of volcanism, presence 

near central segment are interpreted to be caused by 

small elastic thickness, weak converging Indian lithosphere, 

incapable of generating great earthquake in this area. 

Functional Role of Methanotrophs in Diffusing 
the Green House Gas Methane in Mangroves 
The mangrove region is a dominant and productive 
ecosystem along most of the world tropical coastlines and 
a source of methane emissions. As part of this ongoing 

Along the depth, the methanotrophic population and its 
activity were highest in the subsurface sediments. There 

that governed the net methane production and methane 
oxidation rates in the study area (Figure 14).  

gations to Delineate Arsenic Contamination Zones 
in North 24 Praganas District 
26 Vertical electrical soundings (VES) with electrode spacing 
of 1400m have delineated four to six layers consisting of top 

areas. 

The resistivity of the deeper second promising fresh water 

borehole litholog of Budge Budge area.  Similar VES results 
are also obtained for Dum Dum area showing promising 

is also determined for the area of investigation.

3.2.3  HIMALAYAN GLACIOLOGY  
Monitoring of various aspects of glaciological processes are 

Phuche, Hamtah, Naradu, Dokriani, Chorabari, Patsio, 
Satopanth Bhagirath and East Rathong covering various 
facets of Himalayan glaciers.  

remote sensing technologies  to study glacier dynamics, 
retrieval of snow water equivalent, glacier stored water in 

estimation of mass balance and dynamics of Chhota Shigri 
glacier in the Himalaya. Some interesting results from the 

Figure 14

Stations

ANME-2ANME-1MOB
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Analysis of Remote Sensing on the Pastio Glacier
Analysis of remote sensing observations during the past 

trend in the glaciated area and upward shift in equilibrium 

, whereas 
). The high rate 

of retreat of Pastio glacier was attributed to large slope 

may be possible drivers.

Understanding the Glacier in Sikkim Himalaya 
Since 2010, various activities undertaken to understand 

glacier movement, discharge measurements at Rathong 
Chu (river), etc.  have been carried out.  Geomorphological 
map at a contour interval of 1 meter for the East Rathong 

the maximum surface velocity was 
and during 2014 season it 

. The mean monthly 
contribution of this Glacier discharge 

m s  and 4.8m s , respectively. 
Average sediment load carried by 

td
and 2014, respectively. However, 
due to very steep accumulation 

direct glaciological method of mass 
balance is found impossible in East 
Rathong glacier.  

Phuche and Khardung 
Glaciers 
The results indicated that the steep 
precipitation gradient in winter and 
extra ordinary steep temperature 
gradient in summer, due to aridity 
experienced by the region which 
force cooler environment along 
the ridges which helps to sustain 
these glaciers, and are important 
contributors to the glacial mass 

balance. Years which experienced extended snowfall well 
into the month of June tend to have lesser glacial melt and 
thereby more positive mass balance. Further, glacier mass 
balance variability is found to be essentially driven by the 
lower temperature and precipitation during May and June 
period. The negative mass balance years are capable of 
obliterating number of years of positive mass balance. 

times higher mass wastage as compared to Phuche glacier. 
Thus, mass balance response of these two glaciers clearly 
indicates that the glaciers of Ladakh mountain range is 

glaciers did not extend to the Ladakh range. Based on 
the gauge measurements, it is estimated that the glacier 

Subsequent observations suggest rainfall contributed only 

Shigri Glacier 

Bore hole litholog of Budge Budge and Interpreted 
VES results of Budge Budge and Dum Dum areasFigure 15
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These studies are being extended to winter mass balance. 
Study of suspended sediment concentrations in the 
meltwater of this glacier indicates that the concentration 
is maximum in July and air temperature regulate the 
magnitude of glacier discharge (Figure 16).

Glacier monitoring through Synthetic Aperture 

temporal and spatial changes in the velocity of the Gangotri 

summer compared to winter. The movement of this glacier 
during summer months occur predominantly by basal 
sliding and provides insight into the dynamical processes at 
work within the Gangotri glacier. 

3.3  ENGINEERING SCIENCES
3.3.1 CHEMICAL & ENVIRONMENTAL 

ENGINEERING  
Few highlights of the output generated from the ongoing 

Compositions 

composition and function groups via two dimensional GC/MS 

Pyrolysis of Biomass with PolymersFigure 17

Agilent Cary 660 FT-IR
MCT detector
10 spectra/s @ 2 cm-1

Pyroprobe

Agilent Cary 660 FT-IR
with MCT detector
10 spectra/s @ 2 cm-1

Pyroprobe

Brill cell

N2 inlet

Gases 
outlet

with improve wettability of the AC granules for superior 
contact with E. coli in water, plasma treatment was carried 
out under a pure oxygen atmosphere. Due to plasma 
treatment of AC granules under a pure oxygen atmosphere, 
the polar functional groups like, carboxyl, ketones on the 

Annual mass balance (Loss (Red) and Gain (Green)) and cumulative mass balance 
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outer surface of AC increases, which hence resulted in Ag 
impregnation mostly on the outer surface of AC, instead of 

Figure 18

Mycobacterium smegmatis
showing complete growth inhibition of 

coated iron oxide nanoparticles compared 
only free 

Mechanistic action of drug coated 
iron oxide nanoparticles in complete Figure 19

A unique method for preparation of antibacterial membranes 

phase separation and electrospinning technique. Results 
indicated that porous membrane with microgrooved PS 

particles which has effected the surface characteristics on 

varying the polymer and nanoparticles used for preparing 

TEM image showing the synthesis 
of Ag nanoparticlesFigure 20

Locomotion & Chemotaxis of C. Elegans

and chemotaxis of C. elegans by two chemosensation 
signals: transverse and longitudinal, which together 
represent the full processed information about the 
chemoattractant gradient around the nematode to employ 
random biased walk as a chemotactic strategy. It is a 

changes based on chemotactic stimuli in which C. elegans
perform pirouettes, sharp turns using omega shapes and 
abrupt reversals followed by a new directional orientation, in 
order to produce large directional reorientations (Figure 21). 

C. elegans
Figure 21

Development of Novel Material and Enhanced 

Development of novel material and enhance stability of 
superhydropbic surfaces using nanoparticle dispersion 

systems, depending on the nature of the surfactant present 
in the systems in which anionic and cationic surfactants have 
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3.3.2 CIVIL & MECHANICAL ENGINEERING  

of which 18 proposals were approved for support. Summer 
School on Tribology was also conducted.

Few highlights of the output accrued from the research 
efforts initiated during preceding years are presented below:

Research work has been carried out to understand the 

discharge characteristics, scaling effects (geometry & 

dimensional accuracy, metallurgical effect on crack formation 
and tolerance modeling which would enable micro EDM to 
use as production oriented and user friendly technology. 

A thermally coupled three stage pulse tube cryocooler was 

Isothermal Models and SAGE Models were also developed for 

parameters before the actual fabrication of any cryocooler.

Hot End Exchangers 
An integrated cooling arrangement for the Hot End 
Exchangers and Aftercoolers of the three stages was 

of the Pulse Tube Cryocooler.

A series of experiments have been conducted on shake 
table to study the behavior of liquid sloshing in a partially 

is recommended in a situation where sloshing is a matter 
of great concern as encountered in many engineering 
disciplines. The novelty of the present research work lies 
in the development of an improved particle method and 
its application in the study of violent sloshing inside the 
TLD attached with a structural system undergoing seismic 
excitations with varying frequency contents. 

Generic Finite Element Code  

of modelling special winding scheme such as stator winding 
installed as Wheatstone bridge. A coupled rotor dynamic 
code has been developed for studying the coupled dynamics 
including electrical dynamics and mechanical dynamics.

Atomic Force Microscopy 

and its associated actuation system, a novel design has 
been developed at Indian Institute of Science, Bangalore. 

for designing harbour sheltering and coastal structure and also for 
restoring these structures from severe wave induced damages, 

More precisely to study the effect of roughness spacing on the 
double averaged turbulence parameters like mean velocity, 
turbulence intensities, Reynolds stress, form induced stress and 
evaluation of dominant bursting events.

3.3.3

COMPUTER ENGINEERING 

support. Some interesting results from the completed 

The study describes the development of a model to describe 
gate leakage current in GaN based HEMT devices. It depicts 
a reduction in gate leakage current upon RTO of AlGaN/GaN 
HEMT layers and by reactive ion sputtering (RIS) of Al in O

2

ambient. A positive shift in VTh has been reported for the 

2
O

Electron distribution under the gate 

characteristics showing a positive 

reactive sputtered Al
2
O

3
.

Figure 22
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It is observed that while PF emission is the dominant 
leakage mechanism for the structure with lower mole 
fraction, contribution from the FN tunnelling component is 

Expression for a critical temperature below which FN 
tunnelling is visible was developed in present study.

Effect of AlGaN barrier layer thickness on gate leakage 
reveals that the maximum reverse leakage current is higher 
for the devices with higher barrier thickness.

Gate leakage mechanisms in AlGaN/GaN and AlInN/GaN 
and its dependence on layer structure, bias, temperature, 
Al mole fraction and barrier layer thickness has also been 

sputtered Al
2
O

have been fabricated. While there is no degradation of 
the transconductance, the Ion/Ioff ratio has increased 

Figure 23

Gate current voltage characteristics of 

with experimental data and showing 
various components of current

Synthesis of In
2
O

3
UV Detector
The In O  and SiO

x
O  heterostructure nanocolumn 

arrays were fabricated by using GLAD technique inside the 

images of the In O  nanocolumns on the ITO coated glass 

ultraviolet region was observed from the In
2
O  columnar 

structure. The In O  nanocolumns diameter increases 

Ao o/S. Figure 26 (a) and (b) represents the 

2
O O /

Si under dark and light illumination and photosensitivity of 
O

O  compared 
to Si/ In O  TF detector. An extremely low leakage current 
of 8.4×10 

x
O

heterostructure nanocolumnar arrays based detector, which 
is very much necessary for reducing the short noise and 
sensitive light detection. The grown In O  nanocolumns 

Si substrate. The Indium (In) metal formed Ohmic contact 
with the In O  layer, whereas the Silver (Ag) and gold (Au) 

O  device as compared to as deposited 
SiO

x
O  device through Ag Schottky contact. No 

O

O
SiO

x
O  device.

Two times enlarged photon absorption has been observed 
for the annealed SiO

x x
O

y
 compared to as deposited 

SiO
x x

O
y

x
O

y
 and sub band gap 

x
nanostructures 

terminals were shorted during gate 
current measurement.

Figure 24
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100 nm

10 nm

(a)

100 nm

ITO

In2O3 Columns

(b)
(c)

O
O 2

versus energy curve and Photoluminescence spectrum (inset)
Figure 25
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O
y
 heterostructure nanocolumnar devices 

J versus voltage (V) curve and (c) Photosensitivity of the 
SiO

x x
O

y
 heterostructure nanocolumnar based devices. 

Extremely, low leakage current of 8.4×10  A was recorded 

annealed SiO
x x

O
y
 device as compared to as deposited 

SiO
x x

O
y
 device.
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x
In O  heterostructure nanocolumnar devices (annealed 

sensitivity of the SiO
x
In O  heterostructure nanocolumnar based devices

Figure 28
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(a) Optical absorption spectrum of SiO
x
In O

)2 versus h  curve.Figure 27
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Medical Personal Monitoring Devices
A fully integrated transmitter IC using Si or SiGe foundries 
for novel heart monitoring devices with the transmitter part 
consuming less than 10 mW of power was designed. This 

built and tested for ECG signals. The layout of fabricated 

(b). The output spectrum of the fabricated transmitter is 

transmitter gives an output of 1 dBm and consumes 12 mW 
of power. A low distortion sample and hold circuit, high gain 

3.3.4

ENGINEERING
Few highlights of the output accrued from the research 
efforts initiated during preceding years are presented below:

Development of Magnesium Based Rheocast Alloys 

rate and time volume fraction of primary solid particles, 
melt superheating, and mould temperature variations) were 

metal) alloys were processed through rheocast route. Misch 

earth elements with iron. Misch metal alloyed with iron is the 

devices. Rheocast sample showed presence of globular 
 Mg ripened dendrities found in conventional 

cast sample. Hardness of Rheocast sample was superior 
to conventional cast sample of same alloy. Tribological 
properties like wear loss decreases for Rheocast samples. 

high performance structural applications due to their light 

damping capacity, etc. Based on these superior properties 

and a combinative requirement for reducing environmental 
burdens by using light weighted structures, R&D of 
magnesium alloys for industrial application have increased. 

studied to be used for some structural components of 

high temperature properties to conventional AZ series Mg 
alloys, which shows poor high temperature properties.

Preparation of Gel Polymer Electrolytes 
A few classes of Gel Polymer electrolytes were prepared 

HFP), a promising candidate for enhancing the performance 
of Lithium Batteries at B.S. Abdur Rahman Crescent 
Engineering College, Chennai. Three methods of chemical 

and Grafting of tertiary butyl acrylamide (tBA) using Atom 

show improved performance for lithium polymer battery 

have improved ionic conductivity and good thermal stability 
compared to that of virgin materials and the newly developed 

polymer batteries.

Modifications of the Nano Titania Photoanode 

at IIT, Mumbai to understand the impact of titania surface 
characteristics on dye adsorption and resulting dye 

photoanode with gold nanoparticles showed enhancement 

Cells (DSSCs). Nanoparticle loaded electrolytes or quashi 
solid electrolytes demonstrated performance close to that of 
liquid electrolytes. Thus they show promise of being useful 

electrolyte resulting in stable long term performance.

Establishment of natural microbial processes responsible 
for heavy metal dissolution and transport from mine wastes 
to water bodies has been developed at IISc, Bangalore. 
The result of this research work has tremendous practical 

chemolithoautotrophic bacteria from tailing, ore and mine 
waters at the site of Chitradurga copper mines (Hutti Gold 

Zawar mines (Hindustan Zinc Limited) has been carried out.

Output spectrum of the transmitter.Figure 30
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A Study on Gradient Plasticity 
A study to conduct comprehensive experimental and numerical 

effects on mechanical properties of micrometre dimension 

on fabricated, tested and calibrated micro compression / 
micro – indentation device capable of performing a test 
inside a Finite Element Code and incorporating Strain 
Gradient Plasticity (FESEM). It is running successfully in 

small samples where sample dimensions are comparable to 
the material length scale problems have been solved. A wide 

been tested with the device.

Vapour Reduction Process Has Been 

been developed for production of niobium powder from pure 

has been designed and fabricated indigenously. This 

and similar refractory metal powders can be processed by 
similar process.

3.4  LIFE SCIENCES
3.4.1 ANIMAL SCIENCES  

animal sciences such as mammalian studies, wildlife studies, 
herpetology, avian biology, insect biology, chronobiology, 
reproduction biology, endocrinology, crustacean biology, 
neurobiology, etc. Some of the interesting results from the 
ongoing research are given below:

and examined its relation to morphology to test the 

extracted DNA from 64 scats were used for the study. Out 

camera trap nights have been captured to cover 2 sampling 
design. Camera trap data showed the presence of leopard 
cat, golden cat, marbled cat and clouded leopard apart 
from several other species such as Himalayan black bear, 

in India that DNA sequences for cats such as the golden 
cat, marbled cat and clouded leopard will be generated. The 
study would help in conservation planning for cats in the 
region as well as their future monitoring exercise.

Rhesus Macaque
Study on seed dispersal by Rhesus macaques to 
examine the effectiveness of dispersal, in terms of distance 
and seedling establishment was carried out. A troop of 
macaques was followed for 10 days in every month from 
their walking sites to their sleeping trees and recorded 
dietary activity by using scan sampling. The study indicated 
that macaques prefered large fruits (black, red, yellow, 
and green colors) and they did not feed on white colored 
fruits. Rhesus macaques were found to be more selective 

in their fruit consumption during high fruit availability. They 
preferred single seeded species with fruit coat which could 

understanding the consistency of interactions between 
Rhesus macaques
to determine the degree of selective pressure (if any) 
exerted by the former on fruit trait. 

Bird Biology

owl occupancy in North Andaman (main island) revealed 
that Oriental Scops Owl, Andaman Scops Owl, Andaman 
hawk Owl and Hume’s Hawk Owl were observed to be 
common to uncommon.  However, Andaman Barn Owl was 
recorded as uncommon. Encounter rate of four species of 
owl was higher in agriculture, forest, and agriculture–forest 
mixed habitats. Preliminary studies of Barn Owl pellets 
showed that food spectrum is dominated by bats and birds 
rather than rodents. 

Lung associated immune system (LAIS) was performed 
by monitoring the health of the bird using the number of 

approach which suggest that the highest number occurred 
during winter month to protect the birds from winter stress. 
The H/L ratio presented interestingly a high value during the 
summer month when there is a tendency of the bird to get 
infected by spores of A. alternate. The effect of experimental 

melatonin and stress hormone glucocorticoid exist to 
regulate lung associated immunity and reproduction via 
their receptors. Such a relationship is of high adaptive value 
for a wild bird for energy balance between two mega events, 
i.e. reproduction and immunity. The results further suggest 
that a trade off relationship between melatonin and stress 
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hormone glucocorticoid exist to regulate lung associated 
immunity and reproduction via their receptors.

Fish Biology 

spray dried squid peptide powders were prepared using 

Insect Biology
An insect culture of Achaea Janata (castor semilooper) 
was used for long term generations wise toxicity analysis. 
The cloning and sequencing of Cry toxin interacting 
proteins/receptors like amino peptidase N (APN) and 

transporter subfamily C2 (ABCC2) proteins have been 
done. Further analysis for expression level of APN, ALP and 
ABCC2 during toxin exposure has been carried out. The 
results suggest that toxin feeding showed down regulation 
of expression of APN which is present in the apical brush 
border in normal dietary role and act as a Cry toxin receptor. 
The study further suggests that 24h toxin exposure causes 

degeneration with condensed nuclei and low cytoplasm. The 
insects which were transferred after Bt exposure to normal 
leaves showed good sign of recovery of the gut epithelium 

suggests the probable regeneration of epithelial cells from 
basic regenerative stem cells present in the crypts of the gut 
epithelium. The study would help designing apt strategies 
for application of Bt based formulations. 

The interactions between the circadian clock and homeostatic 
mechanisms regulating sleep and arousal in Drosophila 
melanogaster indicates a hitherto unknown inhibitory path 
between a critical subset of circadian pacemaker neurons 

dependent effect of sleep deprivation as estimated by the 
amount of sleep rebound was achieved on the following day. 
The results provide evidence for the intricate connections 
between circadian clock and the sleep homeostat in 
governing sleep timing and quality.

Reproduction
Structural and functional changes in oocytes and embryos 

indicate that super ovulation does not affect the number 
of the ovulated oocytes. However, there is a marginal 

The study also indicated that the somatic (bone marrow) 

cells had higher DNA damage which increased with 
number of super ovulation cycles. The results would give 
very important information on the safety of the repeated 
super ovulation protocol on the individual, the quality of 
the oocytes, developmental potential of the embryos and 
also possible changes in the hormone sensitive organs like 
ovary which can indicate the predisposition to cancer. 

Study on the functional role of nuclear estrogen receptor–II 

estrogen target cells to establish whether the nuclear RNA 

that the 4 RNA polymerase activity peaks were closely 
associated with 4 peaks of estradiol binding activity. It was 
observed that the RNA polymerase II peak displayed the 

is a potential for controlling estrogen action in malignancies 
like breast cancer. 

T
Drosophila melanogaster as a model 

system. The exact nature and behavior of mutations in 

progenies with delayed development in all such genotypes. 

tbe was brought in trans to the mutation caused by lethal 
alleles of gene Dcp2. With piggyback insertion, PBac{GT1}

pupal lethality whereas pupal lethality percentage was 

brain and wing imaginal disc was also observed in trans 

the mutants of tumor suppressor gene in Drosophila. The 
gene–gene interactions would help in better understanding 
of the molecular etiology of the disorder.

3.4.2 PLANT SCIENCES  
Basic and applied research were promoted in plant sciences. 
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sanctioned in the year in the area of systematic botany, 
paleo botany, functional genomics and stress biology, etc. 
Some of highlights of results are given below:

A preliminary screening in 18 wheat cultivars collected from 
different geographical regions to detect their tolerance 
and sensitivity towards ambient and elevated levels of 

was done for the two years of experiment with the help 
of automatic O

variations at the experimental site showing higher levels 
of O  during reproductive phase of wheat thus greatly 

morphological parameters, various growth indices (RGR, 

(ascorbic acid and thiol content) activity under elevated O
Antioxidative defense mechanism was also investigated 
to understand the basis of homeostasis maintenance in 
different cultivars displaying differential sensitivity and 
tolerance towards O . The three cultivars 
(tolerant, intermediately sensitive and sensitive) differed 
in their response of modulation of antioxidative defense 
system which was perhaps the basis of their differential 
sensitivity towards O  leading to variable losses in yield.  
The translocation pattern studied through growth indices 
showed that there was lesser transfer of photosynthates 
towards the reproductive organs in sensitive cultivar 

PAGE followed the similar trend that was found in the 

Variation in mean concentrations of O
3
 at the experimental site during growth period Figure 31
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N. benthamiana.  Upper panel 

ing close up view of symptomatic upper leaves of same plants.

spectrophotometric analysis. 

Role of Beta C1 in Tomato Leaf Curl Virus Pathogenesis 

radish (RaLCB) which interacts with Tomato leaf curl New 
Delhi virus
Delhi DNA) in model plant N. benthamiana
curling and vein clearing at 14 dpi on minor veins which later 

The phenomenological leaf pipeline model electron 

m
) was 

decreased because of the inactivation of reaction centre 
complex was observed in infected leaves while inactivation 
decreases the density of active (Q

a
 to Q

a
– reducing) reaction 
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section (DI0/CSm

breakdown pathway and   pheophorbide A oxygenase 

that C1 Betasatellite virus stops the chlorophyll synthesis 
mechanism hence vein clearing was observed.

was investigated. Eighteen PpSM strains were isolated and 
compared on the basis of their potentials to degrade phytate 
compound in broth medium to release inorganic phosphate 
ions under controlled condition. The PpSM strains isolated 
from organic tea gardens and conventional gardens did not 

phytate salt in broth medium. Among 18 strains,10 strains 

compare their effects on tea shoot productivity and inorganic 

Genetic Analysis of the Regulation of HSP100 

Rice and Arabidopsis
In the genetic analysis of regulation of HSP100 promoter in 
rice and Arabidopsis showed information about OsHsfA6a 

expression of OsClpB-C

Agrobacterium Tumefaciens Mediated 
Transformation for Tagging Genes 

Botrytis Cinerea
The species B. cinerea is a necrotrophic pathogen that 

virulence factor, will lead to an enhanced understanding 

Figure 35
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of fungal pathogenesis, and assist in the development of 
alternative control approaches for the management of 
Botrytis grey mould disease. A total of 200 monokaryotic 
transformants were generated through Agrobacterium 
tumefaciens mediated transformation (ATMT) using LBA 

reduced virulence were selected for further analysis. Three 

that these three transformants were spurious. A single 

This indicates that ATMT resulted in random and mostly 
single copy integration in B. cinerea

Nup 188, kinesin, O-acyl transferase
and encoding a predicted protein unique to B. cinerea

potential role in pathogenicity of B. cinerea.

Functional Genomics Approach to Understand 
Glycyrrhiza Glabra

The species Glycyrrhiza glabra has been investigated to 
develop chemical spectrum and in vitro cell lines (Figure 

in in vitro plantlets.  In cytotoxic study, effect of the extracts 
evaluated against a panel of human cancer cell lines (in 

were sensitive to all the fourteen extracts investigated. 
Simultaneously real time and semi quantitative studies of 
the pathway genes showed differential expression will be 

biosynthesis and its regulation in Glycyrrhiza glabra plant.

3.4.3 HEALTH SCIENCES  
The effort to promote R & D activities in Health Sciences 
with a focus on interdisciplinary areas on diseases of public 

Cancer 
Oral and esophageal cancers are the most common 
cancers and their highest incidence has been reported in 

has been initiated to understand the pathogenesis of this 
disease in context to chromosomal instability and disease 

capable of targeting cancer at different stages and multiple 
cellular sites. Discovering of new angiogenic regulators 

supported to understand the role of novel molecule called 
IQGAP2 in angiogenesis. 

Neurological Disease 

degenerative disorder. A study has been initiated to 
understand the molecular mechanism of signal transduction 
in Parkinson’s disease through STAT signalling pathway 

relationship between diverse neural subsystems and its 
correlation with novel treatment targets for the patients 

Bacterial Resistance 

apoptosis and phagocytosis by macrophages. Another 
study has been initiated towards developing lipopeptides 

Infectious Disease 
Infectious disease like chikungunya and Dengue are 

medicinal plants against chikungunya infection through 
invitro based assay and as well as through structural 

been initiated to understand the how infectious nature of 

Parasitology 

was affected by malarial disease caused by Anopheles 
stephensi, particularly found in urban areas. The hemocytes 
present in the insects control several physiological and 
immunological consequences of mosquitoes. A study has 
been done to understand the molecular nature of mosquito 

molecular genetics, to throw light on the functions of these 

that encode proteins (please see the pie chart). which 
opens up further research avenues in understanding the 

Malaria

in response to the infection of the malaria vector has 
been observed. Parasite infection can alter host miRNA 
expression that can favour both parasite clearance and 

genes are thus a potential target for the therapeutic control 
of parasite diseases.
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Cell suspension from Leaf 

Invitro
lines has given insight to the understanding of correlation between cell differ
entiation and secondary metabolite spectrum 

Figure 38

Complemented clone (bcklp7 bcklp7) of gene KLP-7.
Figure 37
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Leishmania 
Leishmania produce several types of mucin like 
glycoproteins called Proteophosphoglycans (PPGs) 
found on the surface of promastigotes and amastigotes. 

differentially expressed in sodium stibogluconate sensitive 
and resistant of Indian Clinical isolates of L donovani, which 
is important for transmission, invasion and subsequent intra 
cellular survival of parasites. 

A thorough study has been done to identify potential targets 

modelling and MD simulations potential agonist for GPR 

and synthesied for further pharmacological evaluation. 

medicinal plants against cardiovascular disease has been 
studied.  A study on stem bark of Terminalia arjuna (Roxb) 
(TA) has shown that medicinal plants are more effective in 
overcoming the cardiovascular disease burden (Figure 40).

 Anopleles stephensiFigure 39
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Neurodegenerative Diseases 
Another study on nanostructured lipid carriers containing 

pattern of Duchenne Muscular Dystrophy (DMD) and 
Becker’s muscular dystrophy (BMD) `X’ linked recessive 

develop Single Assay based on next generation sequencing 
that detect not only aberration but also mutation to the base 

with a view to improve genotype phenotype correlations. 

and pathophysiology of Lumbar disc degeneration in 
Indian population has been studied.  Study addressed 
the association of SNP’s of selected genes and further 
correlated with radiological and clinical variables.

Inflammatory Diseases 
Another study towards understanding of thiopurine 

as Crohn’s disease and ulcerative colitis has addressed the 
key issues in thiopurine therapy with newer pharmacokinetic 

germline mutation in pheochromocytoma, which is a rare 
endocrine tumor originating from medulla of adrenal glands. 

pathways plays important role in the pathophysiology of 
Proliferative viteroretinopathy (PVR). 

3.4.4

MOLECULAR BIOLOGY AND 
MICROBIOLOGY  

transduction, DNA repair, and control of cell division, 
induction of immune response, regulation of transcription, 

development. Skp1 is a key player in the SCF complex 

Crystallographic studies have presented the structure of 

modulating dynamics of various FBP’s by Skp1 (Figure 41). 

a SCF complex will open a new avenue for designing drugs 

FBPs by Skp1Figure 41

Skp1 X-ray
structure

Skp1 MD 
Structure

Skp1 NMR
StructuRr

and metastasis has been provided. Expression levels of 

Actn4 suppressed cell motility, proteolytic capability and 
invasiveness. These effects were enacted via perturbation 

Actn4 knockdown reversed the mesenchymal phenotype to 
epithelial phenotype. Together, these results are indicative 

candidate (Figure 42). 

Role of TOM40 in Mitochondria 
These are the sites of cellular energy production which 
is required for various essential functions of body. Thus, 
it is essential to study mitochondrial biogenesis as any 
dysfunction of mitochondria that leads to neurological, 
cardiological, iron metabolism disorders and other diseases. 
This study is trying to understand the import of proteins into 

TOM40, which is 
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the entry gate for all proteins entering into the mitochondria.  
Further, the concept of the proposal is to identify the role 
of MIA40, an intermembrane space import receptor, in 
redox metabolism and TOM40 assembly. PI group found 
that TOM40 contains a cysteine motif in its inter membrane 
space domain and it’s probably playing a role in TOM40 
assembly via MIA40 and redox metabolism.

of MIA40 leads to accumulation of iron in the mitochondria 

in vivo. These studies show that MIA40 is a Fe exporting 

time the importance of MIA40 and clue about the Fe export 
mechanism in the inter membrane space. The PI’s group 
also established the channel formation of TOM40 by using 

E. hitolytica

in humans, and the machinery of cysteine biosynthesis is 
hence an opportune target for therapeutics. The decameric 
cysteine synthase complex (CSC) is formed as the 

and plays a role in regulating this pathway. To understand 

CSC formation, cysteine biosynthetic pathway of several 
organisms is being investigated (L. donavani, B. abortus 
and V. cholera) . In E. hitolytica

of SAT1 resulted into a stable cysteine synthase complex 
formation. On the basis of structural, biochemical, and 
biophysical studies CSC formation in E. hitolytica has been 

RAD5IC & XRCC2 Protein in Cell 
Genome is susceptible to various types of damage, and 
replication across such damaged DNA leads to chromosomal 
aberrations which are hallmarks of cancer cells. Thus, 
maintenance of genome integrity is of fundamental 
importance to all organisms in order to survive and 
propagate. Cells have evolved with dedicated repair proteins 

paralog proteins are one such proteins that are implicated in 

suppression is unclear. The study shows that XRCC2 and 

kinases to take care of faithful replication. It is found that 

stress by ATR kinase and this phosphorylation is required for 
the protection of stalled forks. When XRCC2 phosphorylation 
doesn’t occur, stalled forks will be broken to generate DNA 

trajectories of invasion of control and Actn4 knockdown cells invading in 
Figure 42
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participate in the repair of broken replication forks to restart 
the replication. This mechanism of replication resumption also 
provides survival support to the cells. In conclusion, XRCC2 

fork protection and restart in mammalian cells (Figure 44).

Nuclear Pore Complexes 
The nuclear Pore Complexes (NPCs) embedded in nuclear 
membrane bilayer solely mediate transport of all kind of 
macromolecules between nucleus and cytoplasm, and 
regulate nearly most cellular processes such as gene 
expression, mitosis, cell differentiation, etc. Additionally, 
alternations in NPC and its associated proteins have been 
linked to several human diseases, such as cancer, genetic 
disorders, cardiovascular diseases and viral diseases. In 

human nucleoporin complexes that has enabled us to 

The cysteine synthase complex (CSC) 
model with E. histolytica proteins.A SAT 
exists as trimer in E. histolytica. Three 
protomers of SAT trimer are depicted in 
greencyan and magenta
only one protomer interacts with the PLP at 
the active site of one of the molecule in the 

SAT protomer is represented by balls and 
sticks. B Charge distribution on interacting 
surfaces of EhOASS and mutant EhSAT1 
in the cysteine synthase complex. The 
negatively charged residues at the SAT 

positively charged OASS active site and 
two other sites.

Figure 43

RAD51C and XRCC3 but not 
XRCC2 is required for replication 
restart. Replication was monitored 

(IdU and CldU) after inducing 
replication stress by aphidicolin.  

Figure 44
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3.5  MATHEMATICAL SCIENCES
The Mathematical Sciences Programme encourages research in the areas of Mathematics, Statistics, Operations Research 

such as Algebra, 
Functional Analysis, Graph theory, Wavelet Analysis, Fractional Calculus, Differential Equations, Cryptography, Mathematical 
Modelling, Stochastic Process Modelling, Statistics, Operations Research, etc The highlights of the progress/achievements 

of multivariable special functions via Lie algebra has been 
established. Various classes of generating functions have 

problem, Volterra integral equations, matrix polynomials and 
from other identities unifying these consequences.

compared with the existing sampling plans such as Single 
Sampling Plan and the Repetitive Group Sampling (RGS) Plan 
using Weibull life time model. The comparison was made in 
terms of average sample number (ASN). The ASN is observed 
to be smaller than RGS plan for all combinations of AQL 
(Acceptable quality levels) and LQL (Limiting Quality Level). 

Numerical Computation for the Evaluation of 

The numerical computation for the evaluation of critical wave 
number, Taylor and Dean number have been performed 

cylinders are not permeable.

with Standard Incidence 

disease free equilibrium has been observed to be stable 
only when both the basic reproduction numbers are less 

HIV/AIDS have been demonstrated using numerical 
simulations. 

3.6  PHYSICAL SCIENCES 
Condensed Matter Physics and Materials Science

were carbon nitrides, magnetic nanoparticles, solar cells, 

dots, colloidal systems, disordered superconductors, 
scanning tunneling spectroscopy, conducting glasses, 
heusler alloy, etc. Some important highlights are as follows:

The relaxation dynamics of Li+ ions of LiF doped lithium 
metaphosphate glasses had been studied in the frequency 

study the effect of immobile ion (Cd2+) on the relaxation 
dynamics, several CdI

2
 lithium phosphate glasses had been 

2

Bi
2
O

2
O  and Li

2 2 2
O

ion transport property of AgI doped silver selenomolybdate 

as well as network former ratio. 

A group at Centre of Soft Matter, Bangalore, had done 
elaborative studies on composites of single walled carbon 
nanotubes and liquid crystals as switchable conductors, 

dual frequency conductivity switching in a carbon nanotube/ 
liquid crystal composite. The calorimetric investigations 
were also carried out in gold nano particle/ nematic liquid 
crystal composites. Enhancement of electrical conductivity, 
dielectric anisotropy and director relaxation frequency in 
composites of gold nanoparticle and a weakly polar nematic 
crystals and enhancement of electrical conductivity of a 

of aerosol particles was also done. Result of conductivity 
measurement performed on a composite of carbon 
nanotubes and a liquid crystal (DFLC) has been reproduced 

frequency & time domain investigation of dynamic dielectric 

structures and related phenomena as well as it could pave 

electrical control of excitonic devices or the so called 
“Exictronics”.
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Several new IO hybrids in the frame work of   R
2 4 

type 
(where M = Pb, Sn and X = I, Br, R = organic moiety) were 

direct deposition and micromechanical exfoliation. Setting 
up and assembly of confocal microscope integrated with a 

in Figure 46.

Important themes funded under the category of this branch 
of physics were: dual frequency two dimensional infrared 

entanglement, nanoplasmonics, brillouin scattering, 
photonics, holography. Highlights of progress achieved in 

optimally focusing the of 40.0 W, 1064 nm pump beam 
is approved (National Institute of Science Education & 

maximum pump power. 

CaGa
2
O

4
/Na

+

sanctioned in Department of Physics, Banaras Hindu 

garnet nanophosphors of potential use for next generation 

NbO
4
 phosphor. 

Y
2
Ti

2
O

+
/Yb

+

ratio technique. A new approach for colour temperature 
tuning in lanthanide doped systems to get a warm white 
light had been investigated.

& Astrophysics and Nonlinear Dynamics

oscillatory phenomena in sensory systems, pulsar 

Explorer which observed the atmosphere from low Earth orbit. 
Instrument development for this effort included interfacing the 
spectrograph with a Raspberry Pi single board computer and 
associated pressure and temperature monitors. 

(B2TIP) have been observed. The data packer and unpacker 
database related work had been developed. The PI and his 
group from IITM also contributed to Belle II core software 
in developing and validating the continuum suppression 
algorithms. It was mentioned that 4th Belle Analysis Workshop 

Hydrodynamic simulations were used and the mass loss 

disk galaxies, paying particular attention to the effect of the 

Result of  conductivity 
measurement on a composite 
of carbon nanotubes and a 
liquid crystal (DFLC) possessing 
dual frequency switching 
characteristics. The conductivity 
increases by two orders of 
magnitude with respect to that 

achieves negligible temperature 
dependence.

Figure 45
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of Physics, Indian Institute of Science, Bangalore. The escape 
simulations, super bubbles created by overlapping 

wavelength features of Fermi Bubbles as signatures of a 
Galactic Wind were also investigated. 

and (d) PL Intensity line scan extracted from (b). 

PL
=518nm) excited at 410nm.  Spectral details are not shown here.

(a)

(b)

(c)

(d)
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4.1
4.1.1  EARLY CAREER 

spectrum of contemporary topics in Chemical Sciences.  

Chain Functional Polymer
At Institute of Nano Science & Technology, Mohali, the 

materials, examples of which can be found in many natural 
and living systems, are studied with respect to the molecular 

polymer chain collapse is an emerging and appealing 

capsules, nano biomedicine for drug delivery and imaging. 

formed by SCPNs, where chemical reactions can be 

The research is expected to create a new paradigm in 
the supramolecular polymeric nanoparticles and their 

Furthermore, the developed single chain nanoparticles in 

Nanocrystals 
Synthesis, Photophysics and Optoelectronic Application is 

electronic and optoelectronic devices like photovoltaics, 

electronics, which in turn depends on the electronic property 

nanocrystals are generally capped with an insulating 

Chains collapse of single chain polymer in nanoparticles and grafting of catalyst Figure 47

SubstrateProduct

Catalyst
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semiconductor nanocrystals for various optoelectronic 

PbSe nanocrystals undergoes solid state reaction at room 
temperature employing oriented attachment, forming 

sensing simply because the analyte can interact easily 
with the bare nanocrystal surface, therefore, increasing 
sensitive. Focusing on optoelectronic applications using 
environmentally benign nanocrystals, like AgInS

2
 and Ag

2
S 

nanocrystals, the highlights of these works have been 
shown schematically in the appended Figure 48.   

Schematic illustration of Optoelectronic 
applications using environmentally
benign nanocrystals

Figure 48

Stimuli Induced Phase Transition

A facile route to modulate optical properties in molecular 

switch and tune solid state luminescence of materials and to 
quantitatively assess the mechanical response of molecular 
materials, especially in terms of triboluminescence and 
mechanoluminescence. 

Switching and tuning solid state luminescence properties 
of molecular materials by modulating molecular packing 

This strategy further makes it feasible to expand the 
utility of molecules of interest by obtaining a large array of 
solids—polymorphs, solvates, amorphous phase, nano/

characteristics. Because noncovalent interactions that 

making and breaking become more realistic under ambient 
conditions, thus having potential to achieve reversible 

multitechnique approaches to unravel the structure–optical 
property relationships and to augment the foundations of 

A schematic representation of tuning 
solid state luminescence properties of 
molecular materials.

Figure 49

structures afford vital inputs on the reaction progression 
and the formation mechanism of technologically  relevant 
coordination assemblies. The group studied  the structural 
and  transformation relations in a series of coordination  
complexes, to provide insights on sequential structure 
evolution in an archetypal coordination complex. Crystals 

chromic transformation to a glassy phase consequent to 

thermal treatment, they obtained a transient crystalline 
phase, which unambiguously proves a restructuring in the 
Co(II) coordination geometry from octahedral to trigonal 

the group noted that the crystal surface undergoes drastic 

with photoreactions in the molecular crystals are noted 

are exceptional, and unprecedented for coordination 
complexes. Correlative atomic force microscopy, 
nanoindentation and structural inputs provide insights on the 
surface reconstruction events brought about by anisotropic 
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optimal angle offers an energetically viable route for layer 

Structural snapshots of transient 
intermediates revealing sequential 
growth progression in the formation of 
an archetypal coordination complex

Figure 50

crystals offers the scope to quantify the strengths of 
intermolecular interactions experimentally and to compare 
different types of interactions in a direct way. 

Polynuclear Transition Metal Complexes for 
Electrochemical Reduction of Oxygen

Polynuclear Transition Metal Complexes for Electrochemical 

electrochemical oxygen reduction activity of transition metal 

complexes, upon dispersing on high surface area carbon 
support for imparting electronic conductivity, will be used 
as cathode, for oxygen reduction reaction, in polymer 
electrolyte membrane fuel cells (PEFCs). These catalysts 
are alternative to expensive platinum based catalysts 
that are currently employed in the cathode of PEFCs 

reduction reaction (ORR) activity of the Co(III)dimer/C was 

data indicated presence of Co /Co2+ redox couple, which 

on adsorption of O2 onto the Co(II)dimer. Combination of 

rotating ring disk electrode (RRDE) analysis points towards 
the reduction of oxygen via peroxide pathway. This catalyst, 
exhibited complete methanol tolerance ability and good 

direct methanol fuel cell and polymer electrolyte membrane 
fuel cells.

N4 intercalated few layer graphene is 
oC in a sealed 

oC, release of 2,2’ 
bipyridine (Bpy) from the crystals of Co(III) dimer lead to 

template. At elevated temperature, Bpy decomposes 

nitrogen based heterocyclic material such as 2D network of 
N4), which present intercalated 

catalyse electrochemical reduction of oxygen in alkaline 
medium, which is one of the reactions involved in energy 

The group found that oxygen reduction reaction activity of 

of EDTA, which could ligate with cobalt ion in the catalyst, 
but can be suppressed considerably in presence of Bpy due 

solution consisting 10 mM EDTA or 10 mM Bpy, the group 
surmised that cobalt based template is only promoting the 
formation of ORR catalytic site and does not take part in 

than Pt/C. Hence, this catalyst is envisioned as potential 
replacement for the platinum based catalysts used in the 

The group have demonstrated oxygen reduction reaction 

A Co(II)dimer based metal organic 

2 2

3
)

3
 (bpy)

2
] NO

3.  2
O

Figure 51
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4.2

areas of Tectonic evolution of Indian landmass, River System and Oceanography, Natural and Anthropogenic Disaster, Atmospheric 

Holocene Deltaic Core Sediments of 
Paleo environmental Implications: Variations of geochemical 
parameters and their ratios were employed to reveal the 
characteristics of Holocene climate and associated paleo 

3
N

4
 and 

graphene intercalated structure (b) hypothesised active structure and 

2

Figure 52

environmental implications of the study area comprising of 
mangrove ecosystem. Moderate values of the Chemical 
Index of Alteration (CIA) suggest intermediate chemical 
weathering of the source rock under tropical to subtropical 
climatic conditions. The down core trends of various 
sediment texture, OM, CaCO
show that abrupt change in the depth resulting from 
high energy events that would have occurred during the 
deposition of the sediments. High values of Cr are observed 
at the upper intersect of the core. Variation of Cr is observed 
to be asynchronous to that of Fe and Mn variation. Results 
indicate that Cu, Zn and Pb in sediments would have 

geogenic activities. Slightly higher values of Cobalt than the 

average continental crustal values indicate that cobalt and 
strontium in sediments would have originated mainly from 
lithogenous origin. The shell dating possibly matches and 

ions and trace metals of the sediments belong to this factor 
except SiO2

in chemical composition at certain depths indicating that 

occurred during the period of sedimentary depositions. 
Factor score indicate sudden accretion in the composition of 
metals at depth suggesting dominance of marine incursion 
against terrestrial contribution.
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VisNIR, MIR, and combined spectra for detecting soil 
Arsenic pollution. Quantitatively, better accuracy was 

derivative model (R2

RMSE=0.24 mg kg
This study demonstrated an easy and convenient VisNIR 
DRS based protocol for quantifying soil solid as phases 

and PLSR algorithm. Results indicated that all models 
except those for Mg and Ox pools produced satisfactory 

active Fe oxides, clay minerals, and humic fractions of soil. 
Conversely, no satisfactory agreements were observed for 
Mg and Ox pools.

Sedimentation and Sequence Building of the 

The sedimentological analysis reveals depositional 
mechanism and paleogeography with concomitant 
sequence architecture in response to relative sea level 
change. Architectural element analysis reveals the 
channel pattern changes from braided to meandering, 
even anastomosed towards top. Estuarine deposits 
overlying this anastomosed channel deposits probably 

reveals varied paleogeography and paleo environment of 
deposition for the Girbhakar Sandstone in this area. In view 

times all over the world, this study may provide immense 
help for future mineral and hydrocarbon exploration. 
The Girbhakar Sandstone time equivalent with the Bilara 
Limestone has been revealed by this study. The occurrence 
of Ediacaran like impressions within the Jodhpur Group 
has been evaluated in comparison with modern settings 
and caution has been made for future study in identifying 
Ediacaran fossils. The occurrence of excellent trace fossils 
and bioturbations supports speculation that the progenitors 
of cnidarians, and annelid kinds of organisms possibly 

association of these trace makers and microbial mat may 

Derivatives as Sensors for Selective Recognition and 
Sensing of Heavy Metal Ions in Environmental Samples
A facile colorimetric sensor was developed for the detection 
of Hg2+ ion with good selectivity and sensitivity based on the 

2+ ion. The 
concentration of Hg2+

Ag NPs which was free from any complicated modifying 

the absorption band and the change in color from yellow 
to orange can be detected by naked eye. The detection 

convenient and has shown potential application for the 
colorimetric detection of Hg2+ ion and other heavy metal 

Forest Diversity
A study of forest diversity and other land use/ land cover 
components in south Assam, North east India using 
Remote Sensing, GIS and conventional techniques was 
carried out. The various parameters of land use and land 
pattern were monitored. The Cachar district has a total area 

open forest. Cachar district is mostly made up of plains, 
but there are a number of hills spread across the district. 
Field survey and sampling shows that most of the forests 
within Cachar district are of secondary forest and disturbed 
forest types. Habitat destruction is rapidly increasing within 
these forests.  The river Barak, along with the tributaries, 

Evolution of Aerosol Properties over India

following results: 

Annually, maritime dust and anthropogenic aerosols 

year) rise during last decade.

 in the past 
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is observed in the Central Northeast India. Due to 

per 100 hPa rise of cloud base.

monsoon to winter seasons.

 Aerosol DRF is highly sensitive to mixing state. Aerosol 
induced warming in the atmosphere is enhanced in 
presence of clouds (more for ice than water clouds). 

Largest enhancement in TOA warming occurs for 
WSOL coating over BC and INSO mixing state cases 
(relative to simple external mixing).

dimming, thereby enhancing the atmospheric warming. 

Another focus is on fabricating solar cells using 

2

compound semiconductor. For example, one of the strategies 

In this regard, AgInS
2 2

S heterodimer nanocrystals are 
studied, where defect mediated separation of electron and 
hole was observed at the AgInS

2 2

Observation of defect mediated separation of electron and hole at the interface of 
heterodimer AgInS

2 2
S nano crystals.Figure 53
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4.3 ENGINEERING SCIENCES 
The proposals were granted in the disciplines of Civil Engineering, Material Sciences, Mechanical Engineering, Aeronautics, 

executed.  

the wound site created in Wistar albino rats to stimulate 
a desired cellular response. Biochemical analysis of 
granulation tissue shows high concentration of total 
protein, collagen, hexosamine and uronic acid contents 

compared to the other experimental and control groups. 
Biophysical and wound assessment studies reveal 

contraction rate. Histopathological investigation shows 

scaffolds thereby stimulating the biological activities 
in the wound region throughout the application period. 

hybrid scaffolds provide rapid tissue regeneration and 
wound repair thereby promising as an effective system 
for the treatment of surface wounds, burns and diabetic 
foot ulcers. This technology has been proceeding with 
the prepared hybrid scaffold for the clinical research in 
burns and diabetic foot ulcers chronic wounds. Further, 

Heat Transfer Enhancement and Fluid Flow 
Analysis

nanostructured surface, for the first time in our country, 
with the help of surface coatings has been studied. 
Carbon nanotube coatings are coated on the diamond 
intermediate layer coated copper substrate using 
chemical vapour deposition technique and its heat 
transfer characteristics have been studied and found 
excellent compared to heat transfer characteristics of 
the bare copper substrate.

Coatings

Figure 55
Schematic of the experimental 
apparatus used for investigation 

Stable alumina coatings, and composite oxide coatings have 
been prepared using spray pyrolysis technique in another 

Development of Thermal 
Conductivity of EG Based 
Cu Nano Fluid 
A new technique developed from 
thermal conductivity of EG based 

the MD stochastic model predicts 

the thermal conductivity, which 
increases linearly with volume 
fraction loading of nanoparticles. 
The predicted enhancement in 
thermal conductivity is well in 
agreement with the experimental 
data. This model can be used 

for any advanced heat transfer 
applications. Subsequently this 

Figure 54
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nanoparticles of varying compositions and volume fraction 
loading. Pure copper nanoparticles are very reactive and 

air. Its alloy with silver has good resistance to oxidation and 
at the same time good conductivity and so is a potential 

nanoparticles dispersion can be taken up presuming its 
potential as an effective heat transfer medium in advanced 

methods for the synthesis of silver nanoparticles, copper 

chemical reduction method in aqueous medium without any 

New Technique for Operating Range of 
Process Parameters for Twin 
The new technique explains the operating range of process 
parameters for twin and understanding that the effect of 
weld process parameters on bead geometry and hardness 
is the same. This study also focused on creating metallic 

weld deposition setup.

Photovoltaic System 
The laboratory prototype of a grid connected photovoltaic 
system with the energy management scheme is 
implemented. Incremental conductance method has been 

is achieved through hysteresis current control technique. 
Four modes of operation of the proposed system have 
been explained with hardware results. The results validate 
that the proposed system can deliver a stable output power 
irrespective of the variations in solar irradiation levels. 

implementation for dual DC output power supply for a 

experimental studies with the different shading and loading 
conditions. The performance of the system with step changes 

state and dynamic conditions. It is evident that the developed 
laboratory prototype of PV system with energy management 
system using batteries has enhanced reliability under both 

Architecture of dual LVDC power supply with the proposed power
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4.4 LIFE SCIENCES

Plant Sciences

of Lichen in western ghats.

Biological control of Fusarium solani f. sp. phaseoli and 

be used for biocontrol agent against root rot pathogen 
in Phaseolus plants.

Cytotaxonomical studies in Flemingia: Flemingia gracilis, 
Flemingia sp. 1. and F. rollae are tuberous and grows 
only at high altitude (above 1000 m) on lateritic plateaus.

Evaluation and Propagation of selected endangered 
medicinal Ceropegia species through somatic 
embyogeneis and organogenesis in C. media from 
epicotyl explants.

Systematic studies carried out on Cucurbitaceae family in India. 

Floristic vegetation and species diversity in Mulshi 

grass species from Mulshi region.

Palmitic acid exerts its cytotoxic effects by increasing 
ROS production which in turn leads to increased 
oxidative damage to biomolecules in cells was studied. 

Animal Sciences 

be taken up further to develop transgenic sorghum 
with the selected insect resistance / tolerance. 

armigera by proteomics and genomics approach showed 
that all the larvae fed on AZA diet, showed stunted 

insect antifeedant and has growth disrupting properties. 

Nanotechnology 

maximum activity against all the test fungi as compared 

Biotechnology and Pharmacology 
Micro propagation system has been developed for S. 
chinensis and the presence of bioactive phenolic acid 

in various organs has been reported.. 

Withania somnifera was observed to 

not to human salivary amylase.

cardio protective molecules.

of two NCEs and moderately potent molecules.

The seed germination of Boswellia serrata in natural 

of embryo in to plantlets was also investigated.

break DNA damaging agent in vitro and cell based assay 
in comparison to other anticancer drug such as mitomycin 

Molecular Biology

The knowledge of Genes/QTL controlling plant height, 
coleoptile length and root development will be of help 
in understanding genetics of crop establishment traits.

Assessing aroma volatile diversity and molecular tagging 

(sweet fatty, melon like odor) and Phenylethyl alcohol 

Biodiesel producing microalgae and there Molecular 

elite genotypes.

Production of protease from halophilic bacteria: Isolate 

Development of likelihood model of microbes mediated 
drought and salt alleviation in wheat crop: extremely 
salt and drought tolerant isolates have unique ability to 
produce elevated quantities of metabolites, especially 
siderophores and IAA even at higher salt stress
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production by halophilic cyanophyceae, Lyngbya and 

Improvement of solubility and bioavailability of some 
agents targeting viral species: The pharmacokinetic 

in bioavailability of SD compared to pure RTV.

Isolated from Gastric Niche was investigated 

and the reads were used for microarray chip design. 
The new sequence data appears to be much better 
than earlier genome of the same strain. 

Application of Bacteriophage for Treating Multidrug Resistant 
(MDR) Pseudomonas Aeruginosa was studied.

P.aeruginosa was isolated 
which showed resistance towards carbapenem group of 
antibiotics.

4.5
Optical and Electronic Properties of the Dilute 
Bismide Alloys
Optical and electronic properties of the dilute bismide alloys, 
GaN:Bi and GaAs:Bi have been studied using ultrafast 

Anharmonic behaviour of optical phonons in GaAsBi 
revealed a large enhancement in the coherent phonon 
amplitude, using ultrafast laser excitation of GaAs:Bi.

Laser Plasma Interaction Aiming at Charging 
Mechanisms
Laser plasma interaction aiming at charging mechanisms, 
charged particle interaction and statistical mechanics of 
the complex plasma constituents has been studied. The 
dependence of electron and ion densities on the irradiance of 
an electromagnetic beam in a plasma with multiple charged 

ponderomotive nonlinearities have been formulated. Also 

enhances the focusing of the pulses and hence may contribute 

Optical switching of the probe laser induced by the pump 
laser was studied by modulating the pump laser at few 

type system showed that the electromagnetically induced 
transparency (EIT) in the background of a velocity selective 
absorption dip. The sub natural line width of the EIT signal 

electromagnetically induced absorption signal and EIT were 
observed simultaneously superimposing on each other.

Mechanical Properties of Thin Film of NiTiSMA 
Tailoring the structural, electrical and mechanical properties 

The transformation from cubic to rhombohedral and from 
rhombohedral to monoclinic phase was observed in pristine 

12 ions/cm2, above which 
shape memory behaviour is found to degrade.

foreground contamination 
A novel perturbative technique has been developed to 
remove the foreground contamination from the Cosmic 
Microwave Background (CMB) to extract valuable 
cosmological information. A foreground of cleaned CMB 
temperature map has been estimated using the principle 
of statistically isotropic nature of CMB. Such technique 
has potential application on future CMB experiments like 

noise than WMAP and Planck. 

Development of Different Methods and Algorithms 

Cosmic Microwave Background
Different methods and algorithms have been developed 

(GW) sources and anisotropies of the cosmic microwave 
background. The results obtained from the unfolded 
LIGO data match the same obtained from the folded data 
extremely well. Further, the total stochastic gravitational 
wave strength generated by all the planets in the Milky Way 

the background of all such sources in the different universe 

Computational study of vibrational and electronic transitions 
of pure and substituted PAHs using Density Functional 
Theory to understand the electronic properties in implication 
to Diffuse Interstellar Band. Density Functional Theory 
(DFT) has proved to be an important tool in theoretical 
spectroscopy and has been widely used for calculating 
vibrational spectra of PAHs. The investigator has proposed 
Deuteronated PAHs as a possible carrier of some of the 
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Sciences
A Stable Isotope Facility for Basic and Applied Sciences
has been established to intensify the application of Isotope 
geochemistry in the development and management of water 
resources in the country. Following are the accomplishments 

facilities namely Isotope Ratio Mass Spectrometer 
(IRMS) used for the measurement of isotope ratios 
like D/H. 18O/16O, N/14N, C/12C, S/ S. Gas 

organics like PAH, Pesticides etc. Ion Chromatograph 

transition metals in environmental samples. High Purity 

and activity measurement of gamma emitting isotopes 
in environmental samples. Alpha Spectroscopy 
System is used to detect and measure the activity 
concentration of alpha emitting isotopes. Mini Liquid 
Nitrogen Generator is used for the production of liquid 
nitrogen for various laboratory use.

Isotope Hydrology for awareness & capacity building.

Centre for Precision & Conservation Farming 
Machinery
To accelerate R&D efforts, to enhance agricultural 
productivity through development of agricultural machinery 

gaps, to facilitate precision & conservation farming “Centre 
for Precision & Conservation Farming Machinery” was 

The Centre developed several advanced agricultural 

generation equipment caters to whole spectrum of farm 
operations needed to complete a crop production cycle, i.e. 
from soil working, seeding/planting, intercultural operations, 
chemical applications, irrigation and harvesting. The 

of which are in process are as follows:

transferred to,

ii) M/s C J Enterprises, Ludhiana.

iii) M/s Ashlyn Chemunnoor Instruments Pvt. Ltd., Thrissur.

Figure 57
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been transferred to M/s Maghar Singh Matharoo & Sons, 

Figure 58
Three row inter row Rotary 
Cultivator

A programmable irrigation scheduler is developed for small 

Figure 59
Programmable Irrigation 
Scheduler

applications. Chemical intervention is the fastest and most 
economical way for crop protection. However, due to lack 
of awareness and ignorance, pesticides are being used 
indiscriminately leading to side effects on human health and 

droplets which are more than 100 times smaller than those 
produced by conventional sprayers. These tiny droplets 

sprayers. Developed technology has been transferred to 

(Figure 60). 

Electric Vehicle Application 

To set up pilot plant facility and establish technology for 

materials. 

To develop indigenous technology for producing 
standard/ new electrode materials and integrate them 
in the pilot plant facility to fabricate cells/ batteries. 

the fabrication of electrodes and LIB cells were successfully 
established. The processing equipment for the fabrication 
of LIB cells/batteries have been positioned inside the 

Several trials have been made on slurry preparation, 
electrode fabrication, calendaring, slitting, winding, 

side coated) with uniform thickness across width and length 

electrolyte content, ultrasonic welding, laser welding and 

has developed a novel, low cost and scalable Flame Spray 
4. 

Carbon coating at laboratory scale has been achieved by 

the electronic conductivity. Preliminary electrochemical 
results suggest that the performance is comparable to the 
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Radar at Cochin 

up primarily to study the characteristics of Indian summer 
monsoon right at its Gateway at Cochin. The data from 
this radar is envisioned to add a new dimension to studies 
on monsoon dynamics. The Radar has been positioned in 
the campus of Advanced Centre for Atmospheric Radar 

and initial results of the prototype Radar were published in 

different environmental condition is in progress.

allocated for TV and Radio broadcasting) has got several 
advantages over those conventional radars. The noise from 
external sources such as galactic or cosmic noise is an 
important issue for radars operating in the frequency range 

accuracy of its measurements is expected to be much better. 

saturated under rainy conditions, while such issues do not 

noise, cost effectiveness, 

better vertical resolution, 
and height coverage, 
especially when the 
tropical tropopause 
height could go beyond 

Comparison of ST Radar 
Data with Conventional 
Measurements

have been validated 

wind measurements 
launched from the 
radar’s location.  The 

in excellent agreement 
with the radiosonde wind 
measurements for the 

under three different coded modes having baud rates of 

measurements (Figure 62).

The ST Radar is by and large providing data as per the 

SAM mode is on experimentation. Ionospheric observation 
is planned in August 2016 with the guidance of Prof. P. B 

Radar data is carried out by using high resolution GPS 
Radiosonde launching.

Applications: The ST Radar has immense applications in 
the study of:

Monsoon characteristics and variability

Heavy rainfall events, severe droughts, landslides and 

Thunderstorm, Lightning, Scorching Winds and Heat 
Burst, etc.

Monsoonal climate change

Power Generation 

Visit of Distinguished Persons

Dr.  V K Saraswat, Hon’ble Member of NITI 
Aayog, Government of India, visited the ST Radar 

th March 2016. For the sustainability 

to approach MNRE, Govt of India for getting a Solar Power 
plant to the Radar Centre. He also suggested to submit 
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a proposal through Ministry of Information Technology, 
Govt of India for a High Performing Computer System 
to the ST Radar centre for the voluminous data storage, 
quality control, data archival & distribution, atmospheric 
modelling studies, local area prediction, etc.  Dr. Saraswat 
indicated that since the ST Radar at Cochin is proposed to 
be indigenously designed, developed, installed and tested, 
therefore it becomes prestigious to the Country and shall 
be considered under the Make in India programme of the 

Govt of India, Prof. S. Ananthakrishnan, INSA distinguished 
Scientist, Prof. P.B. Rao (Founder Director of MST Radar 
Facility, Tirupati) and Dr. G. Viswanathan (Former Director 
of ISTRAC) visited the Centre. (Figure 64).

Installation and interfacing of new Digital Signal Processing 
(DSP) system and Radar Controller (RC) was carried out as 

system was not achieving intended performance and its 
instability had been causing a delay in commissioning 

the ASTRAD. After installing the new DSP system, the 
performance of radar was critically examined by an external 
committee (review meetings on 28th

the Governing Council (GC) of ARIES. M/s ECIL, Hyderabad 
has installed new Digital Signal Processing (DSP) system 
& Radar Controller (RC) and interfaced them with active 

operated with three and sometime seven clusters and it 
was noted that wind data obtained from new DSP system 

To strengthen and to monitor the work being carried out by 
ARIES and ECIL, a Technical Review Committee (TRC) 

Deputy Director, ISRO), was nominated as its chairman, 
following a meeting at SERB, DST, New Delhi, on 28 

from SAMEER, Mumbai and NARL, Gadanki. Though the 

design and installation of the ASTRAD but suggested few 

the performance and sensitivity of the system. The 

199



Intensification of Research in High Priority Areas

committee also strongly recommended performing a test 

behind the appearance of the strong centre patch. The tests 

has not been contributing anything in generating the patch 
and role of TRM can be ruled out. The result was presented 

A state of art ESD safe lab (Figure 66) was installed 

development activities with RF instrument and devices 
prone to Electro Static Discharge (ESD) damage. To 

validate the wind data obtained from the radar, balloon 
lunch was carried out on regular basis. Like past, this year 
also several students from different engineering colleges 

troubleshooting using high end measuring instruments.

Tropical Transition Region Studies with ST 
Radar Facilities at Calcutta University 
The facilities of Stratosphere Troposphere (ST) Radar 

convection, gravity waves, equatorial/planetary waves and 
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ionospheric E and F region irregularities at the location of 

radar will have the capability to probe the lower atmosphere 

irregularities. The data products from the radar will be three 
component wind, Doppler spectral width and signal strength 
in the lower atmosphere and irregularity drift velocity and 
backscatter signal strength of ionospheric irregularities. 

fed by a separate transmitter with 2 kW power so that the 

8 W.m2. 
WPC conveyed the possibility of allocating the frequency 

to upload another application online afresh which was 
carried out subsequently. 

observations during 18 September 2015. 

Electro Static Discharge (ESD) safe lab at ASTRAD facility
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6.1
Ministry of Food Processing Industries (MoFPI) extends 

R&D laboratories both in public and private sector, to 
promote and undertake demand driven R&D work in the 

development, design and development of equipment, 

Industry in terms of product and process development, 
improved preservation, packaging, storage and distribution 

colouring agents, preservatives, pesticide residues, etc. 
with focus on enhancement of production, quality, consumer 
safety, public health and trade. 

total 66 new research proposals have been considered, out 
of which 22 proposals were sanctioned for a total amount of 

value chain development of Jackfruit, Evaluation of nutritive 
values of wild and cultivated edible insects of Assam and 
their processing for boosting shelf life and rural economy, 

Processing Gadgets For Millet Farmers, Technologies for 
Development of Value Added Products from Green Coffee, 

6.2
Studies on Electromagnetic radiation emanating from 
cellular towers and mobile phones are being undertaken 

on the possible impact of electromagnetic radiation exposure 
from mobile towers and handsets on life (Humans, living 

under this programme.

Some of the areas received funding are: Cell Tower 

correlates of DNA damage and repair and of circadian 

nano composite absorbers for suppression of excess EMF 

of electro magnetic frequency radiation (EMF) on auditory 

exposure on the blood and semen parameters including 
sperm morphological changes by scaning and transmission 

radiation on animal development at cellular and molecular 
levels, etc.

6.3 IMPACTING RESEARCH INNOVATION AND TECHNOLOGY
Impacting Research innovation and Technology (IMPRINT), 

Ministry of Human Resource Development (MHRD) initiative 

must address and champion to enable, empower and 

The board is partnering with MHRD in implementing this 
programme and funding research proposals mainly related 
to two domains namely nanotechnology and advanced 
materials.
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7.1

In its endeavour of ensuring enhanced participation of weaker sections of the society in research and development. SERB has 
launched a special scheme ”Empowerment and Equity Opportunities for Excellence in Science” for SC/ST category.  During 

Mathematical Sciences. 

Study the Drug Delivery for Cancer Treatment 

green window). Novelty associated with this study is to use 
long wavelength region of spectrum, means towards red 
region or towards near infrared (NIR) with the expectations 
to perform the deep in vivo/ in vitro optical labelling for cell/ 
tissue imaging. As wavelength ranges from red to infrared 
constitute the best suitable region with minimum absorption, 

36, 18%

13, 7%

45, 23%92, 46%

2, 1%
11, 5%

Chemical Sciences

Earth & Atmospheric 
Sciences

Engineering Sciences
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deeper inside the biological systems. Deeper penetration 

excellence of instructive image analysis.

Effect of Processing and Storage Conditions 

The purpose of this research is to study processing 
properties and frying changes in oils and to present the 
evolving technologies and the novel methods that the food 
and edible oil industries can use to produce fried food 
products having no adverse health effects and aims at 
developing a protocol which could be used by various food 
industries for the evaluation of oil quality.                                               

and Electrochemical Sensors 
The graphene hybrid with metal nanoparticles based 
electrochemical as well as optical sensors have more 
advantages compared to sensors using carbon nanotube, 
metal nanoparticles, etc. There is an extensive research on 
conducting polymer doped with CNT for their applications 
in electronic and chemical sensors and metal nanoparticles 
based optical sensors. In this study, efforts are made 

compatible, fast responding and less cost effective.

7.2 AYURVEDIC BIOLOGY PROGRAMME

research which employs modern biology, immunology, 
molecular biology to investigate the concepts, procedures 
and products of ayurvedic system of Medicine has received 
little attention. The genesis of the programme is to delineate 
three doshas and applying modern biology approach. 
The investigative work in this programme will necessarily 
involve full participation of scientists and ayurvedic experts 
and the programme is designed as synergy between work 
of modern biologists and ayurvedic experts. 

Inheritance Patterns of Phenotypes and 
Human Dosha Prakritis 
To assess the prakritis and inheritance pattern in 
endogamous families at least three generation using 
qualitative and quantitative approaches. 

and Dosha Prakriti 

Exploration of Specific Rasayanans in Context 

To explore the regenerative potential of Rasayanas on 
proliferation and differentiation of Mesenchymal stem cells. 

Impact of Various Ayurvedic Rasayanas on 
Innate Immunity System 
The study has been initiated to explore the effect of various 

and Yashtimadhu on innate immune signalling using 
Drosophila melanogaster model. 

The study has been supported to investigate the potential of 

the cognitive and metabolic functions in the mouse model 

in transcriptomes and proteomes in different stages of 
development towards dietary supplement of AR and RS in 
wild type and in the neurodegenerative disease models. 

To understand the structure and diversity of the microbial 
communities associated with different parts of Allium 
sativum (garlic) cultivated at diverse geographical locations. 

associate microorganisms in the production of secondary 
metabolites and therapeutics option. 

effects on various parts of the body using animal models. 

Amalaki Rasayana

The result of the study on the effect of Amalaki rasayana 
towards understanding the biochemical mechanism in 
attenuation of cardiac dysfunction associated with cardiac 
failure and aging models showed that Amalaki Rasayana 
fed rats improved the cardiac function in aging rats. The 

Amalaki Rasayana in cardiac function is mediated through 
increased mitochondrial biogenesis, antioxidant defence 

regulatory proteins (Figure 68). 
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8.1
Hypertension diagnosis and management is a critical 
healthcare issue. But, the approach for measuring Blood 
Pressure has remained the same for the past several 
decades and therefore this area is now ready for disruptive 
innovation. SERB has partnered with the National Institute of 

Affordable Blood Pressure Measurement Technologies for 

of the initiative is to encourage collaborative research within 
and between both the countries to propose new approaches 
to the measurement of Blood Pressure that are unobtrusive 
or passive, low cost and which can automatically provide 
frequent data recording and reporting to healthcare workers 
as well as feedback to the patients. 

SERB and NIBIB have launched two separate and parallel, 
but fully coordinated, funding opportunity announcements 

technological options. It is expected that this partnership 
between the two countries will leverage knowledge and 
material resources to develop new technologies which are 
relevant for low resource settings not only in their respective 
political domain but other similar settings all over the world. 
The programme is administered in India through the binational 

Development of a Low Cost Arterial Tonometry 
Based Blood Pressure Monitoring Device

based blood pressure monitoring device. The team has 
envisioned the end product to be used as a cost effective 
and precise alternative to the existing solutions. The solution 
is expected to be used primarily in the rural areas and public 
health centres for ambulatory blood pressure monitoring as 
well as for clinical blood pressure measurement in hospitals 
by integrating it with the patient monitoring systems. They 
are exploring an option of building a wearable version of the 

cost, simplicity and robustness, time for measurement, and 

The team has also collaborated with contacts via the 
Healthcare Research Consortium at IIT Bombay for helping 

them to clinically validate the device. They also plan to 
work towards getting CE marking for the product so that 
the device meets international standards. Once the clinical 
trials are successfully completed they plan to launch the 
device for clinicians, post which it would be launched as a 

Pressure Measurement
Healthcare Technology Innovation Centre (HTIC) of IIT Madras 
has developed and tested a novel method for calibration free, 

set of mathematical models for blood pressure computation, 
design of custom probes that measure local PTT, and 
development of essential electronics experimental hardware, 
a proof of principle of the proposed method has been 
demonstrated in laboratory settings. 

validated in various healthcare settings. 

Rapid Real Time Blood Pressure Measurement and 
Hypertensive Predisposition Diagnostics Using 

deployable device capable of real time continuous monitoring 

divided into three main categories: hardware development, 
software development, algorithm development, testing and 
validation. As a part of hardware development, the team 

performance ARM processors. An algorithm to obtain the 
systolic and diastolic blood pressure from Pulse transit time 
has been developed. In addition the team has also come up 
with an android application capable of communication with 
the wearable device. The algorithm was tested on various 

The model developed show that both Systolic and Diastolic 
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is suitable for mass deployment in low resource settings.

Pressure Measuring Device Using Pulse 

pressure (BP) is desirable for continuous patient monitoring. 
Among the various possible techniques Pulse Transit Time 
(PTT) based approach for estimation of BP is the most 

Design and development of portable equipment 
which can monitor single lead ECG and Multiple PPG 

Signals simultaneously in a cost effective manner.

Investigate and study the techniques to measure PTT 
from simultaneously recorded PPG and ECG signals 
and propose implement and validate automatic BP 
measurement technique.

calibration methodology since true PTT can be measured 
by this technique. The proposed BP monitoring device will 
be low cost, wearable and easy to use for both regular 

Blood Pressure Measurement Device Based 

Figure 70Frame The Prototype

Figure 71 Preliminary hardware prototype for cuff less BP monitoring
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useful for measuring blood pressures.Towards these goals 
the problem is approached in such a way that it measures 

developing highly stretchable substrate onto which OTFT 
devices can be put upon. The scientists are working towards 
embedding stiffer islands into these substrates so that they 

The second problem was addressed for developing low 
voltage OTFTs to reduce 
the power consumption. In 

new dielectric material, and 
fabricated OTFTs was done. 
The devices exhibit excellent 

by a low threshold voltage.

Cuffless Non invasive 
Blood Pressure 

Radial Arterial Pressure 
Patch

from tissue embedded blood 

vessels, the team uses tactile sensing or touch sensing 
mechanism, which works on a “arterial tonometry” based 
principle. Sensor selection, calibration, reading electronics 

that are sensitive enough in the expected blood pressure 

housing casing. Device and its components are shown in 

Figure 72 Wearable blood pressure monitor

Figure 73 Showing the device and its underlying components
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8.2
and SERB to encourage and support increased research 
capacity in the area of research and innovation was under 

between The Royal Society and SERB to institute the 

Engineering and Mathematics (STEM).

a level of funding to the partnership that is equivalent to 

10 Royal Society Newton International Fellowships per 
year and SERB has agreed to match the Royal Society 
by contributing a level of funding to the partnership that is 

per year. The cost of the SERB Overseas doctoral 
fellowship is approximately half of the Newton Fellowship. 

offered per year.

14 students have been selected for the fellowship in the 
reporting period.

8.3 PARTNERSHIPS FOR INTERNATIONAL RESEARCH AND 

Partnerships for International Research and Education 
(PIRE) is a programme supported by the National Science 

to catalyse a higher level of international engagement in the 

to addressing critical science and engineering problems. 
With this background, in 2014, the SERB entered into 
a formal understanding with NSF to partner for the PIRE 
programme. The primary goal of PIRE is to support high 

could not occur without international collaboration. In the 

able to operate effectively in teams with partners from 
different nations and cultural backgrounds. PIRE promotes 
excellence in science and engineering through international 
collaboration and facilitates development of a diverse, 

of Observatories Watching Transients Happen”, an 
international collaborative network of astronomers and 
telescopes dedicated to the study of short lived cosmic 
transients was selected for award. GROWTH is poised to 
discover many fast transients with the advent of the next 

provided by these discoveries. The GROWTH network 
will provide students and postdocs with an excellent 
environment for collaboration with international partners 
as well as for acquiring valuable skills in observational 
astronomy and data science.

8.4  S.N. BOSE SCHOLARS PROGRAMME
S.N. Bose Scholars Programme is a dynamic student 
exchange programme developed in partnership with 

Bachelors and Masters programme in Atmospheric and 

Sciences) to undertake a research internship. The internship 

availed the Internship in the reporting year.
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9.1

active, performing scientists for their outstanding 
performance and contribution. The fellowships are scientist 

publications of international repute have come out and 280 
Ph.D are being produced per year by the J. C. Bose fellows.

9.2

in India. This fellowship is open to scientists and engineers 
below the age of 60 years. The value of the fellowship is Rs. 

9.3
Many active senior scientists who are passionate in 

after superannuation, and are forced to stop doing research 

the expertise of exceptionally meritorious superannuated 
scientists who are active in research, the scheme for “SERB 

and a fellowship amount of Rs. 60,000 p.m is given to 

scientists were awarded under the scheme. 

9.4
SERB Women excellence award scheme was launched 

years) who have excelled in science. The scheme offers 

Scientist Medal, Young Associate, etc. from any one or 

INAE, NAAS, NAMS) of the country.

continued support.

9.5
The Board launched an Overseas Doctoral Fellowship 
Programme to build national capacity where the talent 
supply of researchers in areas of interest to the country 

have completed eligible degree in India (Bachelor/Post 
graduate) in Science or Engineering (including Medicine, 
Pharma, Agriculture and related S&T areas) not earlier 
than preceding two years. The applicant should have got 

areas in overseas top ranking universities. Selected fellows 

In exceptional cases, the fellowship can be extended for one 

given to the fellows.
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that each and every SERB Overseas Doctoral Fellow will 

The selected candidate is required to execute a bond on a 

Oath of Commissioner as per specimen bond of SERB. The 
candidates are required to return to India after completion 
of their Ph.D. Two students had been enrolled for Ph.D. in 

9.6
This fellowship aims to build national capacity in frontier 
areas of Science and Engineering, which are of interest 
to India by providing postdoctoral fellowship for a period 

performance. The applicant should have completed Ph.D. 
degree in science and engineering not earlier than the 

For researchers who are in regular employment, the 2 years’ 
period may be relaxed. The Programme admits candidates 

where internationally acclaimed scientists are working. 
The applicant should himself/herself correspond with the 
proposed host institution abroad for their postdoctoral 
work. He/she is required to produce evidence, in the form 
of a letter of acceptance from the host institution along with 
merits/uniqueness of the host institute in the proposed area.

A call for applications were made and 1200 applications 
have been received.

9.7
The Prime Minister’s Fellowship Scheme for Doctoral 

SERB and Confedaration of Indian Industry (CII).

This scheme aims to attract talent for doctoral research, 
nurture leadership qualities in scholars and encourage 
industrial research in academic institutions. The scheme 
has the provision to award up to 100 new scholarships 
every year with a double fellowship. The scholarship is 

partner company. 

Fellowships have been conferred to 66 PM Fellows in 

industries coming together to support the scheme. In 

addition, the following outreach activities were conducted 
during the year:

(a)   Two outreach workshops were held both at Guwahati 
and Coimbatore. These outreach workshops were 

Fellowship Scheme.

in Delhi to create awareness about the workshop 
through media.

Lodhi Road, New Delhi, for Prime Minister’s Fellows on 
topic ‘Maximising Your Potential as a Researcher’, with 
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Table 1

10.1
It provides a platform to academicians, scientists, 

and young scientists to exchange thoughts, and develop 
an understanding of new technological developments of 
national and international importance. It extends support 
to Professional Bodies / Institutes / Societies for publishing 

During the period under report, 2041 proposals were 

expenditure supported for each event was around Rs. 1 

10.2 INTERNATIONAL TRAVEL SUPPORT SCHEME
The International Travel Support (ITS) Scheme provides 
opportunities to Indian young and senior scientists to 
interact with their counterparts across the world.  As 

(46). 

Important events attended by scientists through the 
scheme are: Institute of Electrical and Electronics 
Engineers International Conferences (84), Gordon Research 

EMN Spain Meeting in Energy, Materials and Nanotechnology 

Meeting Asia Oceania Geoscience Society (2).

Items Professional Bodies

Total applications received 2041 26

Total recommended applications 24

Total expenditure (In INR)  ` `
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11.1 LIFE SCIENCES

and insect biology to foster the sub areas. The long term 

sound technical base for teaching and research and to initiate 
and strengthen research programmes, relevant to current 
needs of Indian science. The following schools were held:

•

•
at Wildlife Institute of India, Dehradun. 

•

11.2 MATHEMATICAL SCIENCES 
a. National Programme on Differential Equations: 

mathematicians. During the year an undergraduate 

graduate training programme was also held at IIT 

were to provide linkage between theory and practice 
of differential equations through real life problems. 
Training components included dynamical systems, 
classical PDEs, multivariate analysis, PDE modelling 

Eight advanced level workshops were held to train 
post graduate and research students in the areas: 

methods for control problems, Finite difference 
methods for differential equations, Mimetic spectral 
element methods, Biomathematics, Theoretical and 
numerical aspects of inverse problems and Hyperbolic 
PDEs: Theory, Numerics and Applications.

National Network of Mathematical and 
Computational Biology
The programme had been evolved to foster 
interdisciplinary training and human resource 

and computational biology in the country through 

across the country. These nodes are located at 

School on Mathematical and Computational Biology 

methods and research in the area of Mathematical 
and Computational Biology to students from different 

and three teachers were exposed to various areas 
of Differential equations and its applications, Graph 
Theory and its applications in biological networks, 
Stochastic Processes and Time series analysis. A 

data analysis in Biology was also held at IIT Mandi to 

data in Biology, Biological networks and applications, 
Introduction to differential equations, ODE models in 
mathematical ecology and data mining.
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c. National Mathematical Initiative
• A thematic programme on Machine Learning 

foundational, algorithmic and applied aspects of 
Machine Learning. Six Workshops/Symposium 
were held at IIT’s and IISc in the topics: 

Stochastic Systems and applications, Algorithms 
and Complexity, Sparse representations for 
signal processing, Complex networks, Advances 

for machine learning. Nearly 100 local and 
outstation students were exposed to these areas 
in each programme. 

11.3 PHYSICAL SCIENCES
a. Condensed Matter Physics and Materials Science

• SERB School on “Single Crystals of 
Functional Materials and their Applications” 
was held in SSN College of Engineering, 

• SERB School on “Topology and Condensed 
Matter Physics” was held in Ramkrishna 

& Astrophysics and Nonlinear Dynamics
•

Physics” was held at Indian Institute of Science and 

•

• SERB School on “Nonlinear Dynamics” at 

11.4 EARTH AND ATMOSPHERIC SCIENCES
Two SERB Schools on (i) `Oceanic Processes and 
Modelling’ (ii) `Computational Meteorology’ and one training 
programme on `Agrometeorological Techniques for Risk 
Assessment and Management of Extreme Events’ were 

as part of human resource development in Atmospheric 
Sciences.

Department of Earth Sciences, Indian Institute of 

academicians and scientists from India and abroad 

The topics covered during the training programme included 
Continental Tectonics, Seismology, GPS Geodesy and 
its application, to study continental deformation, Active 

recent Nepal Earthquake as a case study to understand 
the current state of knowledge. Professor James Jackson 

lecture on “Building resilience to earthquakes along the 
Alpine Himalayan Belt”.

11.5 BRAINSTORMING MEETING 
SERB funded CDRI, Lucknow to conduct a Brainstorming meeting entitled “Renewing the tradition of natural product research 
in India” at CDRI, Lucknow. The main aim of the meeting was to bring out ways and means to support natural product research 
which is of importance to the nation. The aspects discussed were discovery of new natural products from bacteria fungi, plants 
and marine organisms, biotechnology of natural products and synthetic biology, chemical ecology, natural product synthesis, 
cell biology of natural products.

STOP 8: steep N-dipping mid-Siwaliks

Figure 74
Investigations and Modelling
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PATENTS
I. Chemistry
1.

2.
simple enantioselective separation and sensing, IN, 

4.

compounds, pharmaceuticals containing 
solomonamide analogue compounds, and processes 

6.

8.

epdxide and its use as intermediate for the synthesis 

grant 1/12/2016.

date of grant 1/12/2016.

10. Varun Rawat, Soumen Dey, Arumugam Sudalai, 
Process for the preparation of oseltamivir and methyl 

11.

12. Vilasrao Chouthaiwale Pandurang, Ambadas 
Devalankar Dattatray, Arumugam Sudalai, Process 

Venkatarama, Arumugam Sudalai, Organocatalytic 

II. Engineering
1.

Mehra, Coated iron oxide nanoparticles to enhance 
Mycobacterium 

smegmatis

2.

R. Chepyala and S. Panda, “Microvalve for Fluidic 

Title: Star Telechelic Poly Lactic Acid Ionomers and 
Process for Synthesis Thereof

4. Ghatak, A., Singh, N., Adhesive surface and its process 
of fabrication, Indian Patent Application Number: 26/

Raghavan Subasri, Manasa Samavedam, An improved 
composition to provide prolonged corrosion protection 

6. “Molecular and Device Engineering for 

Provisional Indian Patent Filed. Application 
No.201621001280

III. Food Processing & Life Sciences
1.
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probiotic bacterial strain, reagents, compositions and 
uses thereof”

2.

PUBLICATIONS 
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13.1 APPOINTMENT AND RECRUITMENT

Dr. R. Brakaspathy, Scientist 'G' (from DST) has been given 
additional charge of the post of Secretary w.e.f. 01.01.2016.

In anticipation that the post of Secretary, SERB would be 

up of the post of Secretary, SERB was published in two 
leading National Daily Newspaper and Employment News 

The SSC recommended for the increase of maximum age 

On the basis of the interviews held in 2014, all the selected 

candidates for the post of Scientist 'C' and Scientist 

Scientist 'C' positions and three Scientist 'E' positions out 

Secretary in Science and Engineering Research Board was 
published in national dailies (All India Publication) and in 

and recommend names of the candidates to be called for 

three positions each of Scientist 'G' and Scientist 'E'. 

13.2 IMPLEMENTATION OF OFFICIAL LANGUAGE
SERB since its inception has been implementing the 

Ministry of Home Affairs. Hindi Fortnight was celebrated 
books. Two Hindi workshops were also conducted on 

Implementation Committee were held regularly and the 
quarterly reports were sent to DST as per schedule.

13.3 AUDITED ANNUAL STATEMENT OF ACCOUNTS

Act, 2008, the Annual Accounts of the Board are required 
to be maintained in the prescribed formats and audited 
by the Comptroller and Auditor General of India (C&AG) 

or by their appointed auditors annually. Accordingly, the 

prepared and audited.  The same is produced and annexed 
here in the report.

13.4
Thirteen RTI applications were received during the Financial 

from other Public Authorities and eleven were received 
directly. The requisite information was provided to all the 
thirteen applicants.  One appeal was also received during 
the year and reply was furnished to the applicant. A sum of 

was not received from one of the applicants, as he was 

two hundred eighteen only) was also collected for supplying 
the hard copies of the information. The quarterly reports and 

to Administrative Ministry, the Department of Science and 
Technology.
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AMOUNT IN RS.

Schedule Current Year Previous Year

Corpus / Capital Fund Schedule 1  478,092,874.45  211,885,993.33 

Reserves and Surplus Schedule 2  -  - 

Earmarked / Endowment Funds Schedule 3A & 3B  42,800,721.00  5,542,025.00 

Secured Loans / Borrowings Schedule 4  -  - 

Unsecurred Loans /Borrowings Schedule 5  -  - 

Deferred Credit Liabilites Schedule 6  -  - 

Current Liabilites and Provisions Schedule 7  37,555,459.00  35,169,493.00 

Total

Assets

Fixed Assets (Net) Schedule 8  27,496,749.00  25,802,985.00 

Investments-From Earmarked / Endowment 
Funds

Schedule 9  -  - 

Investments-Others Schedule 10  -  - 

Current Assets, Loans, Advances etc. Schedule 11  530,952,305.45  226,794,526.33 

Miscellaneous Expenditure

(to the extent not written off or adjusted)

Total

Schedule 26

Contingent Liabilities  and Notes to Accounts Schedule 27
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AMOUNT IN RS.

Schedule Current Year Previous Year

INCOME 

Income from Sales / Services Schedule 12  -  - 

Grants / Subsidies * Schedule 13  6,585,781,760.00  5,335,997,984.00 

Fees / Subscriptions Schedule 14  -  - 

Income from Investments Schedule 15  -  - 

Income from Royalty, Publication etc Schedule 16  -  - 

Interest Earned Schedule 17  71,353,502.93  54,172,814.60 

Other Income Schedule 18  12,524,528.00  6,330.00 

Increased/(Decrease) in stock of Finished 
Goods & Works-in-Progress

Schedule 19  -  - 

Total (A)

Expenditure

Establishment Expenses Schedule 20  40,914,100.00  23,939,814.00 

Other Administrative Expenses Schedule 21  71,297,202.62  66,033,454.00 

Expenditure on Grant, Subsidies etc Schedule 22 6,351,887,862.00  5,418,642,441.00 

Interest Schedule 23  -  - 

Depreciation (Net Total at the Year end) Schedule 8  12,522,354.00  11,150,005.00 

Total (B)

Excess of Income over Expenditure (A-B) (Before PPI & PPE)

Excess of Expenditure over Income (A-B) (Before PPI & PPE)

Prior Period Income Schedule 24  72,497,940.81  47,747,911.95 

Prior period Expenditure Schedule 25  1,025,218.00  2,368,003.00 

Excess of Income over Expenditure (A-B) (After PPI & PPE)  - 

Excess of Expenditure over Income (A-B) (After PPI & PPE)

Transfer to Special Reserve (Specity each)

Transfer to / from General Reserve

Schedule 26

Contingent Liabilities  and Notes to Accounts Schedule 27
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

Corpus Balance at the beginning of the year 160,926,265.33 247,247,393.78 

Less: Corrective entry for Interest given on S & T SC Balance of FY 2013-
14

 -  (1,441,893.00)

Less: Corrective entry for Interest given on S & T ST Balance of FY 2013-
14

 -  (670,559.00)

Prior Period Adjustment as per As-12*  25,156,743.00  - 

Fixed Asset Sale FY 2015-16  2,122.00  - 

Add/(Deduct) : Balance of net income/(Expenditure) transferred from the 
Income & Expenditure Account

 264,510,995.12  (84,208,676.45)

Corpus Balance at the end of the year (A)

Corpus (Fixed Assets) Balance at the beginning of the year  50,959,728.00  33,019,494.00 

Add: Contributions towards Corpus/Capital Fund (Fixed Assets)

FY 2014-15  -  14,002,016.00 

FY 2015-16  14,218,240.00  - 

Prior Period Adjustment as per As-12*  (25,156,743.00)  - 

Deferred Revenue Grant for FY 2015-16  (12,522,354.00)  - 

Fixed Asset Sale FY 2015-16  (2,122.00)  - 

Add: Corrective entry for CDAC software purchase in FY 2013-14 but taken 
in Grant Expenditure

 -  3,938,218.00 

Corpus (Fixed Assets) Balance at the end of the year (B)
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

1. Capital Reserves :

As Per Last Account  -  - 

Addition during the year  -  - 

Less : Deductions during the year  -  - 

2. Revaluation Reserves :

As Per Last Account  -  - 

Addition during the year  -  - 

Less : Deductions during the year  -  - 

3. Special Reserve :

As Per Last Account  -  - 

Addition during the year  -  - 

Less : Deductions during the year  -  - 

4. General Reserve :

As Per Last Account  -  - 

Addition during the year  -  - 

Less : Deductions during the year  -  - 

TOTAL
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

I) DONATIONS / GRANTS  -  - 

 GRANT IN AID (MFPI- GENERAL)  61,823,508.00  53,500,000.00 

 GRANT IN AID (MFPI- OTHERS)  -  - 

II) INCOME FROM INVESTMENTS MADE ON 
ACCOUNT OF FUNDS

 -  - 

III) OTHER ADDITIONS   -  - 

INTEREST FROM SERB ON SAVING  BALANCE  253,879.00  326,646.00 

REFUND FROM PREVIOUS YEAR GRANT          FY 
2012-13  (ANNEXURE 1 & 1A)

 135,393.00  - 

REFUND FROM PREVIOUS YEAR GRANT          FY 
2013-14  (ANNEXURE 2 & 2A)

 127,693.00  - 

REFUND FROM PREVIOUS YEAR GRANT         FY 
2014-15  (ANNEXURE 3 & 3A)

 171,399.00  - 

OBJECTIVES OF FUNDS

I) CAPITAL EXPENDITURE  -  - 

FIXED ASSETS  -  - 

OTHER ADDITIONS   -  - 
GRANT-IN-AID (MFPI- CAPITAL)                    
(ANNEXURE 4 & 4A)

 38,833,251.00  29,030,099.00 

II) REVENUE EXPENDITURE

SALARY, WAGES AND ALLOWANCE ETC  -  - 

RENT  -  - 

OTHER ADMINISTRATIVE EXPENDITURE

GRANT-IN-AID (MFPI- GENERAL)      (ANNEXURE 
5 & 5A)    

 18,753,036.00  21,096,456.00 

TOTAL (C)
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

a) Opening Balance of the Funds 

Add: Corrective entry for Interest given on S & T SC Balance of FY 2013-14  -  1,441,893.00 

Add: Corrective entry for Interest given on S & T ST Balance of FY 2013-14  -  670,559.00 

b) Additions to the funds

i) Donations / Grants  -  - 

 Grant in Aid (S & T Programme - Schedule Castes)  100,000,000.00  - 

 Grant in Aid (S & T Programme - Schedule Tribe)  -  - 

ii) Income from Investments made on account of Funds  -  - 

iii) Other Additions   -  - 

S & T SC-Interest from SERB on Saving  Balance  1,288,982.00  173,577.00 

S & T ST-Interest from SERB on Saving  Balance  48,596.00  11,638.00 

S & T SC- Refund from previous year Grant FY 2013-14 (Annexure 6 & 6A )  1,425,124.00  5,729,656.00 

S & T ST- Refund from previous year Grant FY 2013-14 (Annexure 7 & 7A)  91,642.00  1,200,170.00 

S & T - Interest on Refund -SC  23,274.00  - 

   

i) Capital Expenditure  -  - 

Fixed Assets  -  - 

Other Additions   -  - 

Grant-in-aid (S & T- Schedule Castes  - Capital) (Annexure 8 & 8A)  47,044,507.00  7,393,200.00 

Grant-in-aid (S & T- Schedule Tribe  - Capital)  -  - 

ii) Revenue Expenditure

Salary, Wages and allowance etc  -  - 

Rent  -  - 

Other Administrative Expenditure

Grant-in-aid (S & T- Schedule Castes - General) (Annexure 9 & 9A)  23,500,000.00  9,646,800.00 

Grant-in-aid (S & T- Schedule Tribe - General)  -  - 

 -  - 

Total (c)
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

1. Central Government  -  - 

2. State Government  -  - 

3. Financial Institutions             

a) Term Loans  -  - 

b) Interest accrued & dues  -  -  -  - 

4. Banks :             

a) Term Loans  -  - 

Interest accrued and due  -  - 

b) Other Loans  -  - 

Interest accrued and due  -  -  -  - 

5. Other Institutions and Agencies  -  - 

6. Debentures and Bonds  -  - 

7. Others  -  - 

TOTAL

PARTICULARS Current Year Previous Year

1. Central Government  -  - 

2. State Government  -  - 

3. Financial Institutions             

4. Banks :             

a) Term Loans  -  - 

b) Other Loans  -  -  -  - 

5. Other Institutions and Agencies  -  - 

6. Debentures and Bonds  -  - 

7. Fixed Deposites  -  - 

8. Others   -  - 

Total

PARTICULARS CURRENT YEAR PREVIOUS YEAR

a) Acceptances secured by Hypothecation of Capital Equipment & 
other assets

 -  - 

b) Others  -  - 

Total
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AMOUNT IN RS.

Particulars Current Year Previous Year

A) Current Liabilities

1. Acceptances  -  - 

2. Sundry Creditors

a) For Goods  -  - 

b) Others: A to Z Interiors  -  48,863.00 

Dignus Services  51,590.00  42,294.00 

Ghandhari Bhalla & Kamlesh Bhalla  54,000.00  54,000.00 

Indian Institute of Technology, Delhi  -  12,825.00 

Lovely Printers  -  6,090.00 

Setika Trading Co.  -  30,150.00 

Suresh Malik & Co.  490,720.00  413,820.00 

National Mission on Bamboo Application  1,080,145.00  1,080,145.00 

Anil Ram Kumar & Co.  253,000.00  - 

RAG & Associates  368,000.00  - 

B4 Integrated Facility Management PVT. LTD  59,784.00  35,388.00 

B4 Security Private Limited  42,593.00  38,110.00 

Gobind Computers Private Limited  2,046.00  - 

Mansarover Industrial Corporation  2,350.00  2,350.00 

National Co-operative Consumers Federation of India LTD  -  37,897.00 

Himanshu Tourist Taxi Service  -  111,377.00 

Suncity Projects Private Limited  100,560.00  216,373.00 

Balmer Lawrie & Co. Ltd., New Delhi  172,367.00  186,458.00 

Dinesh Singh Tomer, New Delhi  1,044.00  660.00 

J S International  14,775.00  - 

K B Enterprises  14,200.00  - 

Shalu Tour And Travels, New Delhi  66,425.00  67,044.00 

R S Travels Solution Private Limited  210,170.00  - 

Sonpal  8,700.00  - 

Sr. Post Master Sarojini Nagar, H.P.O.  16,992.00  14,355.00 

Tata Teleservices Limited  -  8,562.00 

Deldsl-Digital NTC  68,231.00  60,562.00 

Digital NTC-New Delhi  22,442.00  22,023.00 

Airtel  25,762.00  - 

National Informatics Centre Service INC., New Delhi  45,235.00 

NSDL E Governanace Infrastructure Limited  1,139.00  - 

Net Creative Mind Solutions Private Limited  40,560.00 3,212,830.00  44,944.00  2,534,290.00 

3. Advances Received  -  - 

4. Interest accrued but not due on :

a) Secured Loans / Borrowings  -  - 

b) UnSecured Loans / Borrowings  -  - 

5. Statutory Liabilities

a) Over Due  -  - 

b) Others : TDS on Contractor  10,624.00  7,617.00 

TDS on Salary  360,866.00  371,490.00  186,300.00  193,917.00 

TOTAL (1)



Financial Statements

Science and Engineering Research Board240

AMOUNT IN RS.

PARTICULARS Current Year Previous Year

Expenses Payable
Salary Payable  3,360,782.00  1,904,504.00 

EPF Payable Employee Contribution  91,800.00  82,800.00 

EPF Payable Employer Contribution  102,328.00  93,909.00 

NPS Contribution Payable  362,828.00  122,418.00 

Labour Charges Payable  -  9,000.00 

Audit Fee Payable  195,000.00  155,000.00 

Telephone Expenses Payable (Reimbursement)  6,082.00  5,570.00 

Newspaper Expenses Payable (Reimbursement)  -  1,156.00 

School Fee Reimbursement Payable  18,000.00  - 

Leave Encashment & Pension Payable (DST-Satish Marar)  62,475.00  4,199,295.00  -  2,374,357.00 

Deductions Payable
CGEGIS (DST)  -  60.00 

CGHS (DST)  -  325.00 

Computer Advance (DST)  -  500.00 

GPF Contribution (DST)  -  1,300.00 

HBA (DST)  -  -  1,545.00  3,730.00 

Expenses Current Liabilities Staff
Mustaque Khan (LTC)  -  3,144.00 

Dr. G. Harish Kumar  751.00  - 

Dr. S S Kohli  -  2,939.00 

Praveen Kumar S  418.00  1,169.00  418.00  6,501.00 

 344,235.00  344,235.00 
 11,933,916.00  13,123,916.00 
 16,251,065.00  16,251,065.00 
 222,593.00  290,256.00 

Total (2)

B. Provision  -  - 
1. For Taxation  -  - 

2. Gratuity  -  - 

3. Superannuation / Pension  -  - 

4. Accumulated Leave Encashment  1,018,866.00  47,226.00 

5. Trade Warranties / Claims  -  - 

6. Others   -  - 

Total (B)
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

1. In Government Securities  -  - 

2. Other approved Securities  -  - 

3. Shares  -  - 

4. Debentures and Bonds  -  - 

5. Subsidiaries and Joint Ventures  -  - 

 -  - 

Total

PARTICULARS Current Year Previous Year

1. In Government Securities  -  - 

2. Other approved Securities  -  - 

3. Shares  -  - 

4. Debentures and Bonds  -  - 

5. Subsidiaries and Joint Ventures  -  - 

6. Others  -  - 

Total
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

A) Current Assets

1. Inventories :

a) Stores and Spares (Stationery Stock)  136,893.00  25,925.00 

b) Loose Tools  -  - 

c) Stock-in-Trade

Finished Goods  -  - 

Work-in-Progress  -  - 

Raw Material  -  - 

2. Sundry Debtors :

a) Debts outstanding for a period 
exceeding six months

 -  - 

b) others:  -  - 

Petty Cash Account  20,000.00  20,000.00 

 25,000.00  45,000.00  25,000.00  45,000.00 

4. Bank Balances :

a) With Scheduled Banks : 

On Current Accounts  -  - 

On Deposit Accounts  -  - 

On Savings Accounts (UBI)  513,710,026.45  216,451,690.33 

SERB EPFO Account (UBI)  -  513,710,026.45  -  216,451,690.33 

b) With non-Scheduled Banks 

On Current Accounts  -  - 

On Deposite Accounts  -  - 

On Savings Accounts  -  -  -  - 

 -  - 

TOTAL (A)
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AMOUNT IN RS.

Particulars Current Year Previous Year

1. Loans:

a) Staff Loan  -  - 

b) Other entities engaged in activities/objectives similar to that  -  - 

c) Others  -  - 
2. Advances and other amounts recoverable in cash or 

in kind or for value to be received:
a) On Capital Account

b) Prepayments

Membership Fee  51,525.00  - 

AMC Website  -  51,525.00  6,730.00  6,730.00 

c) Security Deposit

BNPL Sarojini Nagar PO  50,000.00  50,000.00 

Deldsl-Digital NTC)  20,000.00  20,000.00 

Digital NTC  10,000.00  10,000.00 

Furniture & Fixtures Rent (Security Deposit)- Vasant Kunj  60,000.00  60,000.00 

Rent (Security Deposit)-Vasant Kunj  60,000.00  60,000.00 

Rent (Security Deposit) Safdarjung Enclave  -  200,000.00  110,000.00  310,000.00 

d) Others-

Adeptech Solutions PVT. LTD.  165,000.00  - 

Central Cottage Industries Corp. of India Ltd.  93,000.00  - 

MRM End to End Marketing Solutions LTD.  302,624.00  - 

Dr. R Brakaspathy  -  11,529.00 

Dr. G. Harish Kumar  -  173,369.00 

Dr. Vinod Kumar  4,086.00  - 

Dr. Premila Mohan  15,900.00  - 

MFPI Expenditure by SERB  9,652,135.00  5,828,058.00 

UBI (Recoverable)  308,000.00  10,540,745.00  308,600.00  6,321,556.00 

3. Income Accrued:

a) On Investments from Earmarked/ Endowment Funds  -  - 

b)  On Investment – Others  -  - 

c)  On Loans and Advances  -  - 

d)  Others (includes income due unrealized)  -  - 

Interest accrued on Saving A/c Balance  6,268,116.00  6,268,116.00  3,633,625.00  3,633,625.00 

4. Claim Receivable

Total = (B)
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

1. Income from Sales

 -  - 
b) Sale of Raw Material  -  - 
c) Sale of Scraps  -  - 

2. Income from Services       
a) Labour and Processing Charges  -  - 
b) Professional /  Consultancy Services  -  - 
c) Agency Commission & Brokerage  -  - 
d) Maintenance Services  -  - 
e) Others   -  - 

TOTAL

PARTICULARS Current Year Previous Year

1. From Central Government

a) Grant in Aid (General)  4,101,500,000.00  5,300,000,000.00 

Transferred to Corpus/Fixed Assets (Schedule 1)  (14,218,240.00) 4,087,281,760.00  (14,002,016.00)  5,285,997,984.00 

b) Grant in Aid (Capital)  2,208,500,000.00  -  - 

c) Grant in Aid (Scheduled Castes - General)  200,000,000.00  50,000,000.00  50,000,000.00 

D) Grant in Aid (Scheduled Castes - Capital)  50,000,000.00  -  - 

E) Grant in Aid (Scheduled Tribe - General)  -  -  - 

F) Grant in Aid (Scheduled Tribe - Capital)  -  -  - 

G) Grant in Aid (Salaries)  40,000,000.00  -  - 

2. State Government(s)  -  - 

3. Government Agencies  -  - 

 -  - 

5. IntL. Organisations  -  - 

 -  - 

TOTAL
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

1. Entrance Fees  -  - 

2. Annual Fees / Subscriptions  -  - 

3. Seminar / Programme Fees  -  - 

4. Consultancy Fee  -  - 

5. Others   -  - 

TOTAL

FUNDS TRANSFERRED TO FUNDS)

PARTICULARS
Investment from 

Earmarked Funds

 Current Year Previous Year  Current Year Previous Year

1. Interest 

a) On Govt. Securities  -  -  -  - 

b) Other Bonds/Debentures  -  -  -  - 

 2. Dividends             

a) On shares  -  -  -  - 

b) On Mutual Fund Securities  -  -  -  - 

3. Rents  -  -  -  - 

4. Others : Interest on MFPI Balance in Saving Account  253,879.00  326,646.00  -  - 

1,288,982.00  173,577.00  -  - 

 48,596.00  11,638.00  -  - 

Total

1,591,457.00  511,861.00 

PARTICULARS CURRENT YEAR PREVIOUS YEAR

1) Income from Royalty  -  - 

2) Income from Publications  -  - 

3) Other  -  - 

TOTAL
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

1. On Term Deposits

a) With Scheduled Banks 38,518,936.00 35,955,187.00 

b)With Non-Scheduled Banks  -  - 

c) With Institutions  -  - 

d) Others  -  - 

2. On Savings Accounts

a) With Scheduled Banks 31,921,576.00 17,715,990.00 

b)With Non-Scheduled Banks  -  - 

 -  - 

d) Others (Project Interest)  -  - 

3. On Loans :

a) Employees / Staff  -  - 

b) Others  - 

 -  - 

5. Interest on Refund  912,990.93  501,637.60 

Total

PARTICULARS Current Year Previous Year

a) Owned assets  -  - 

b) Assets acquired out of grants, or received free of cost  1,964.00  - 

2. Export Incentives realized  -  - 

3. Fees for Miscellaneous Services  -  - 

4. Deferred Revenue Grant (AS-12)  12,522,354.00  - 

5. .Miscellaneous Income- Other Income RTI Receipts  210.00  50.00 

Scrap Sale  -  6,280.00 

 TOTAL 
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AMOUNT IN RS.

PARTICULARS CURRENT YEAR PREVIOUS YEAR

a) Closing Stock

Finished Goods  -  - 

Work-in-Progress  -  - 

b) Less : Opening Stock       

Finished Goods  -  - 

Work-in-Progress  -  - 

TOTAL

PARTICULARS Current Year Previous Year

a) Salaries and Wages  36,176,808.00  21,680,942.00 

b) Allowances and Bonus  3,454.00  3,454.00 

c) Contribution to Provident Fund- Employer  1,139,246.00  836,652.00 

d) Contribution to Other Fund (NPS Employer Contribution)  1,413,940.00  358,355.00 

e) Staff Welfare Expenses  -  - 

 -  - 

g) Others   -  - 

Telephone Expenses Reimbursement  110,134.00  63,074.00 

School Fee Reimbursement  113,692.00  15,050.00 

Newspaper Reimbursement  14,187.00  4,159.00 

Medical Reimbursement  210,635.00  48,412.00 

Transfer Expenses Reimbursement  126,422.00  - 

Secretary Accommodation Expenses  485,100.00  691,800.00 

Transfer Grant  80,000.00  - 

Leave Encashment  990,921.00  51,613.00 

Leave Travel Concession  45,361.00  86,303.00 

 -  100,000.00 

Pension Contribution  4,200.00  - 

TOTAL
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

a) Bank Charges  28,352.62  639.00 

b) Car Hire Charges  2,567,202.00  2,033,374.00 

c) Drafting/Professional Fees  811,256.00  700,156.00 

d) Electricity Charges  1,205,217.00  1,174,534.00 

e) Membership fee  -  177,917.00 

f) Hiring & Installation Charges  -  31,464.00 

 856,000.00  668,000.00 

h) Hospitality Expenses  1,208,881.00  949,708.00 

i) Printing & Stationery  2,347,555.00  1,390,932.00 

j) Rent- Building  47,422,150.00  46,783,704.00 

k) Advertisement/Publication  316,696.00  341,047.00 

l)  Conference Expenses  9,000.00  - 

m) Conveyance Expenses  1,057.00  300.00 

n) Courier Expenses  -  8,607.00 

o) Housekeeping Expenses  1,315,109.00  790,089.00 

p) International Conference  570,329.00  839,459.00 

q) Repair & Maintenance  690,746.00  287,397.00 

r) Security Expenses  512,937.00  671,742.00 

s) Travelling Expenses (Domestic)  6,659,167.00  4,890,306.00 

t) Travelling Expenses (International)  839,485.00  2,110,111.00 

u) Audit Fee  661,000.00  40,000.00 

v) Accommodation Expenses  345,896.00  132,954.00 

w) Computer hardware & Software  459,738.00  156,509.00 

x) Foreign Exchange Difference  6,375.00  (570.00)

y) Internet Charges  1,011,491.00  825,748.00 

z) Newspaper & Periodicals  10,202.00  8,154.00 

aa) Postage Expenses  221,417.00  220,037.00 

ab) Rent of Tea/Coffee Machine  -  5,626.00 

ac) Telephone Expenses  281,826.00  287,383.00 

ad) Staff Welfare  74,727.00  59,500.00 

ae) NSDL E Governance Charges  3,870.00  - 

af) Training Exenses  4,000.00  - 

ag) AMC  242,933.00  167,605.00 

ah) RPF Penalty & Interest  204,688.00  - 

ai) Miscellaneous Expenses  407,900.00  281,022.00 

Total
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

a) Grants in Aid (Capital Assets)                (Annexure -14 & 14A)  2,077,139,790.00  1,659,780,915.00 

b) Grant in Aid (General) (Annexure -15 & 15A)  4,027,642,711.00  3,630,107,746.00 

c) Grant in Aid (Scheduled Castes - Capital) (Annexure -16 & 16A)  48,406,000.00  36,230,000.00 

d) Grant in Aid (Scheduled Castes - General) (Annexure -17 & 17A)  174,953,542.00  22,660,000.00 

e) Grant in Aid (Scheduled Tribe - Capital) (Annexure -18 & 18A)  -  32,553,780.00 

f) Grant in Aid (Scheduled Tribe - General) (Annexure -19 & 19A)  23,745,819.00  37,310,000.00 

Total

PARTICULARS Current Year Previous Year

a) On Fixed Loans (Including Bank Charges)  -  - 

b) On Other Loans (Including Bank Charges)  -  - 

c) Others   -  - 

TOTAL
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

 A) Refund received against previous year grants

a) Refund from Projects (Capital) FY 2011-12 (Annexure-20 & 20A)  1,943,196.00  600,000.00 

b) Refund from Projects (General) FY 2011-12  (Annexure -21 & 21A)  3,195,965.00  2,821,709.02 

c) Refund from Projects (SC-General) FY 2011-12 (Annexure -22 & 22A)  17,931.00  - 

d) Refund from Projects (Capital) FY 2012-13 (Annexure -23 & 23A)  3,064,296.00  95,247.00 

e) Refund from Projects (General) FY 2012-13 (Annexure -24 & 24A)  6,962,472.36  9,343,348.00 

f) Refund from Projects (Capital) FY 2013-14 (Annexure -25 & 25A)  1,845,819.00  2,935,000.00 

g) Refund from Projects (General) FY 2013-14 (Annexure -26 & 26A)  15,625,221.62  26,346,625.93 

h) Refund from Projects (SC-Capital) FY 2013-14 (Annexure 27 & 27A)  -  4,800,000.00 

i) Refund from Projects (SC-General) FY 2013-14 (Annexure 28 & 28A)  -  500,000.00 

j) Refund from Projects (Capital) FY 2014-15 (Annexure -29 & 29A)  2,447,652.00  - 

k) Refund from Projects (General) FY 2014-15 (Annexure -30 & 30A)  27,775,128.83  - 

l) Refund from Projects (SC-General) FY 2014-15 (Annexure 31 & 31A)  5,351.00  - 

m) Refund from Projects (General) SERC (Annexure -32 & 32A)  8,424,908.00  305,982.00 

Indian Institute Of Technology, Kanpur (Cl)  1,190,000.00  - 

TOTAL
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AMOUNT IN RS.

PARTICULARS Current Year Previous Year

a) Accomodation Expenses  -  3,076.00 

b) AMC Website  -  3,863.00 

c) International Conference  190,599.00  (92,521.00)

d) Licence Fee  -  (7,700.00)

e) Miscellaneous Expense  -  6,500.00 

f) Depreciation PPE  -  2,362,931.00 

g) Leave Encashment  384,405.00  - 

h) Newspaper Reimbursement  1,071.00  - 

i) Salary Arrear  468.00  - 

j) Professional Fees  1,786,963.00  6,371.00 

k) Travelling Expenses (Domestic)  169,090.00  59,397.00 

l) Travelling Expenses (International)  -  26,086.00 

m) NSDL E Governance Charges  301.00  - 

n) Pension Contribution  17,850.00  - 

o) Car Hire Charges  (207,258.00)  - 

p) Printing & Stationery  (153,771.00)  - 

q) Salary (Contract Employees)  (1,164,500.00)  - 

TOTAL
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SIGNIFICANT ACCOUNTING POLICIES 

1. Basis of Preparation of Financial Statements

historical cost convention, in accordance with the accounting principles generally accepted 
in India.

2. Fixed Assets
Fixed assets are stated at cost of acquisition less accumulated depreciation and impairment 

attributable costs of bringing the assets to its working conditions for the intended use. 

3. Depreciation

rates and in the manner prescribed under the Provisions of Income Tax Act.

considered on pro-rata basis. Assets costing Rs.5,000/- each or less are fully provided.

4.
Grants, subsidies or similar assistance received for the general purposes and objectives of 
the Entity, on an irrevocable basis, be treated as income on receipt basis.

5. sidies etc.
Grants, subsidies or other similar assistance given to the Institutions/Organisations for 
general purposes and objectives of the Entity, on an irrevocable basis, be treated as 
expenditure when they are released.  

6. Interest Income of SERB
Besides the grant-in-aid received from Central Government SERB also generates income 
from:-
a. Interest on Short term FD’s of the Grant-in Aid
b. Interest on the Saving A/c Balance
c. and Interest on Refund

Further the above income generated is applied for meeting the expenses as indicated in 
para 10(2) of the SERB Act 2008.
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7.
Income/expenditure relating to previous Financial Years has been booked as Prior Period 
Income/Expenditure in the Income and Expenditure Account.

8.
a)

the conditions stipulated in the sanction document is accounted for on receipt basis.

b)
year has been netted off with Grant-in-Aid (expenditure) in the Income and Expenditure 
Account.

c) Refund/repayment of grant/assistance given in previous years and received back in 

Income”.

9. Unspent balances of Grants received from DST:
The unspent balances of Grants are not to be refunded to DST as grants released by the 
Government are credited for Science and Engineering Research Board in terms of Section 
10(1) of SERB Act, 2008.

10. Time barred cheques
a. Cheques issued towards grants/assistance & become time barred during the year 

have been reversed on 31.03.2016 and transferred to 
under Current Liabilities.

b. Cheques issued towards grants/assistance & not become time barred on 
31.03.2016 will be reversed on 30.06.2016 as per the advice of CAG Auditors.

11.Government Grant for Fixed assets of SERB
In order to comply with AS-12 Accounting for Government Grants under direction of C&AG, 

has been shown as Corpus Fixed Assets. Prior period depreciation charged to Income & 
Expenditure A/c has been debited to Corpus (Fixed Assets) Account & credited to Corpus 
Account. Depreciation for the year amounting Rs. 1,25,22,354/- is being credited to Income 
& Expenditure A/c as Deferred Revenue Grant as per para 8 of AS 12.

12.

Corpus/Capital Account.
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1. CONTINGENT LIABILITIES

1.1 Claims against the Entity not acknowledge as debts Rs. NIL (Previous year Rs. NIL)

1.2 In respect of

- Bank Guarantees given by/on behalf of the Entity Rs. NIL (Previous year Rs. NIL)

- Letters of Credit opened by Bank on behalf of the Entity Rs. NIL (Previous year Rs. NIL)

- Bills discounted with banks Rs. NIL (Previous year Rs. NIL)

1.3 Disputed demands in respect of:

- Income tax Rs. NIL (Previous year Rs. NIL)

- Sales Tax Rs. NIL (Previous year Rs. NIL)

- Municipal Taxes Rs. NIL (Previous year Rs. NIL)

- In respect of claims from parties for non-execution of orders, but contested by the Entity Rs. NIL
(Previous year Rs. NIL)

1.4 Income Tax (Refer Para 7 below)

- Current Year – Rs 21,11,96,149/- Previous year – Rs 12,12,88,862/-

FY 2011-12 Rs. 9,43,38,079/-
FY 2012-13 Rs. 2,69,50,783/-
FY 2013-14 Nil
FY 2014-15 Nil
FY 2015-16 Rs. 8,99,07,287/-
Total Rs. 21,11,96,149/-

2. CAPITAL COMMITMENTS

- Estimated value of contracts remaining to be executed on capital account and not provided for (net of 
advances) Rs. NIL (Previous year Rs. NIL)

3. LEASE OBLIGATIONS

- Rs. 
NIL (Previous year Rs. NIL)

4.

- In the opinion of the Management, the current assets, loans and advances have a value on realization 
in the ordinary course of business, at least equal to the amount at which they are stated in the Balance 
Sheet.
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5.

Total Income of Current FY 2015-16 is Rs. 6,66,96,59,790.93 whereas Total Expenditure of Current FY 
is Rs. 6,47,66,21,518.62/-

In Income & Expenditure A/c excess of Income over Expenditure shows a difference of Rs.19,30,38,272.31 
as Gross Income. 

6. TAXATION

Application for claiming Income Tax Exemption under section 10(46) of Income Tax Act, 1961 has 
th April 2013 with Ministry of Finance. Even reply against the letter dated 14th May 2013 

th May 2013.  In such a situation we have shown 
Contingent Liability for Income Tax at point 1.4. 

While exemption for Income Tax was being sought from Income Tax Department, it was pointed out by 
Directorate of Income Tax (E) in its letter no. F. No. DCIT(E)/Cir2(1)/2015-16/704 dated 02.03.2016 that 

Annual Accounts for FY 2013-14 and 2014-15 to comply with the requirements of Income Tax returns, 
with the approval of Financial Advisor, DST. After the Audit of 2015-16 and the years prior to 2013-14, 
Income Tax authorities will be approached for IT Exemption.   

7. FOREIGN CURRENCY TRANSACTIONS
(Amount Rs.)

7.1 Value of Imports Calculated on C.I.F. Basis: Current Year Previous Year

Nil Nil
Raw Materials & Components (Including in transit) Nil Nil
Capital Goods Nil Nil
Stores, Spares & Consumables

7.2 Expenditure in foreign currency:

a) Travel Rs. 7,60,928/- Rs. 8,39,459/-
b) Remittances and Interest Payment to Financial 

Institutions/ Banks in Foreign Currency
Nil Nil

c) Other expenditure:
- Commission on Sale Nil Nil
- Legal and Professional Expenses Nil Nil
- Miscellaneous Expenses Nil Nil
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7.3 Earning:
Value of Exports on FOB basis Nil Nil

7.4 Remuneration to Auditors:
- Auditors Fee (CAG)

- Auditors Fee (CA) (FY 2011-12 to FY 2015-16)

Rs. 40,000/-

Rs. 6,21,000/-

Rs. 40,000/-

……..
- Taxation matters …….. ………
- For management services ………. ………
- ………. …….
- Others ………… ………

8.

9. Schedules 1 to 27 are annexed to and form an integral part of the Balance Sheet as at 31.03.2016 and the 
Income and Expenditure Account for the year ended on that date.
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Notes





the country and abroad actively participated as experts in the various committees and 
helped us in the ongoing activities of the SERB. 

committees, reviewers/experts, search and selection groups etc. Without their valuable 

effectively.

Last but not the least, thanks are also due to the team members who have taken all the 
efforts to prepare this report.

vkHkkj
o"kZ 2015&16 ds nkSjku] ns'k&fons'k ds vusd vxz.kh oSKkfudksa vkSj f'k{kkfonksa us fofHkUu 
lfefr;ksa esa fo'ks"kKksa ds :i esa lfØ; :i ls Hkkxhnkjh dh gS vkSj ,lbZvkjch }kjk PkykbZ tk 
jgh xfrfof/k;ksa vkSj dk;ZØeksa esa gekjh lgk;rk dh gSA

ge mu lHkh dk /kU;okn djuk pkgsaxs] ftUgksaus fofHkUu {kerkvksa esa] pkgs oSKkfud lfefr;ksa esa 
leh{kdksa@fo'ks"kKksa] vuqla/kku vkSj p;u lewgksa vkfn esa jgdj dk;Z fd;k gks] muds cgqewY; 
;ksxnku ds fcuk] bl laxBu dks n{krkiwoZd vkSj izHkkoh :i ls pyk ikuk lEHko ugha gks ikrkA

vUr esa] Vhe ds lnL; Hkh /kU;okn ds mrus gh gdnkj gSa] ftUgksaus bl fjiksVZ dks rS;kj djus 
ds fy, LkHkh iz;kl fd, gSaA
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