


lh,lvkbZvkj&,uih,y fo'o esa lhft;e ijek.kq ?kM+h 
çkbejh vko`fr ekud j[kus okys ukS ,u,evkbZ esa ls ,d gSA 

lh,lvkbZvkj&,uih,y Hkkjr ds lexz fodkl gsrq foKku vkSj çkS|ksfxdh ds leFkZu esa 

bySDVªkfuDl vkSj lwpuk çkS|ksfxdh foHkkx

jk"Vªh; çR;k;u 
¼,u,ch,y] chvkbZ,l] ,u,chlhch laLFkk½

mRikn



mn~ns';

?kks"k.kk i=k

Hkkjrh; foKku ,oa m|ksx ds fodkl batu ds lqpk: lapkyu gsrq lVhd ,oa ifj'kq) 
ekiu vR;ko';d gS D;ksafd ;g vO;oLFkk dks nwj dj vkfo"dkjksa dk ekxZ iz'kLr 
djrk gS] ftlds ifj.kkeLo:i vewY; thou dh j{kk] lalk/kuksa ,oa le; dh cpr 
gksrh gS A 
(i) vUrjjk"Vªh; Lrj ij Lohd`r Hkkjr ds ekiu ekudksa dk fodkl djuk rFkk 

Hkkjr dh le`f) ,oa thou dh xq.koŸkk dks csgrj cukus okys m|ksx] ljdkj] 
lkefjd rFkk 'kS{kf.kd leqnk; esa ekiu {kerkvksa dk izpkj&izlkj djukA

(ii) Hkkoh DokaVe ekudksa rFkk ubZ izkS|ksfxfd;ksa dks LFkkfir djus ds mn~ns'; ls 
cgq&fo"k;d vuqla/kku rFkk fodkl dk;Z djuk rkfd Hkkjr vUrjjk"Vªh; ekiu 
iz;ksx'kkykvksa ds led{k cuk jgsA

(iii) mnh;eku Hkkjr dh fujarj c<+rh ekax dks iwjk djus ds fy, ̂ esd bu bafM;k* 
dk;ZØe ds rgr ifj"d`r fo'ys"k.kkRed midj.kksa dk fodkl ¼vFkkZr~ 
vk;kfrr midj.kksa LFkkukiUu½ djuk A

(iv) ^dq'ky Hkkjr* (Skill India) dk;ZØe ds rgr ekiu {ks=ksa esa ;qok&oSKkfudksa ,oa 
m|fe;ksa dks izf'k{k.k iznku djukA

lh,lvkbZvkj & jk"Vªh; HkkSfrd iz;ksx'kkyk ¼,uih,y½ dks lalnh; vf/kfu;e ds 
}kjk Hkkjr ds ̂ jk"Vªh; ekiu laLFkku* ¼,u,evkbZ½ dk ntkZ iznku fd;k x;k gS rFkk 
;g jk"Vª dh vko';drkvksa ds vuq:i ekiu ds izpkj&izlkj ds nkf;Ro dk fuoZgu 
djus okyk ̂jk"Vªh; ekudksa* dk laj{kd gS A 

[1]

l'kDr Hkkjr gsrq uohu lh,lvkbZvkj&,uih,y

Jh ujsUnz nkeksnjnkl eksnh
iz/kkuea=h] Hkkjr ljdkj
v/;{k] lh,lvkbZvkj 

Mk- g"kZo/kZu
dSfcusV ea=h] foKku ,oa izkS|ksfxd 

rFkk Hkw&foKku
mik/;{k] lh,lvkbZvkj

Mk- fxjh'k lkguh
egkfuns'kd] lh,lvkbZvkj

Mk- Mh ds vloky
funs'kd] ,uih,y 



dsUæ fcanq ds O;kid {ks= gSa %&

t HkkSfrd&;kaf=d ekud

t le; ,oa vko`fr] bySfDVªdy vkSj bySDVªkfuDl ekud

t i;kZoj.k ,oa tSo&fpfdRlk eSVªksy‚th

t mUur lkexzh ,oa midj.k

t ifj"—r fo'ys"k.kkRed midj.k vkSj vkÅVjhp

[2]

orZeku lh,lvkbZvkj&,uih,y % çfreku foLFkkiu

laxBukRed lajpuk

v/;{k & lh,lvkbZvkj

mik/;{k & lh,lvkbZvkj

egkfuns'kd & lh,lvkbZvkj

,elh funs'kd] ,uih,y

,uih,y ifj"kn~

çHkkx&VçHkkx&IVçHkkx&IIIçHkkx&IIçHkkx&I

          vkjlh

orZeku vuqla/ku vkSj fodkl dsUæ fcanq ,oa çkFkfedrk,¡



ljdkjh@v/kZ&ljdkjh laxBu% ok;q lsuk( ,;j bafM;k( Hkkjr bysDVª‚fuDl( Hksy( 
fHkykbZ bLikr la;a=( Hkkjrh; ekud C;wjks( dsaæh; çnw"k.k fu;a=.k cksMZ( dsUæh; fo|qr 
vuqla/kku laLFkku( dsaæh; yksd fuekZ.k foHkkx( jsyos lwpuk ç.kkyh( dsaæh; [kuu ,oa 
bZa/ku vuqla/kku laLFkku( j{kk bysDVªkfuDl ,Iyhds'ku ç;ksx'kkyk( fnYyh ty cksMZ( 
lhek lqj{kk cy funs'kky;( fganqLrku oSekfudh fyfeVsM( bafM;u v‚;y( bljks 
tM+Roh; ç.kkyh ;wfuV( egkjk"Vª jkT; fo|qr( lw{e] y?kq vkSj e>ksys m|e ijh{k.k 
dsaæh; ,uVhihlh( ijek.kq bZa/ku ifjlj ¼Mh,bZ½( vk;q/k fuekZ.kh;] jsy dksp QSDVªh( 
vkfnA

m|ksx% ,chch bafM;k  ,lhlh  ,fey fyfeVsM  vkYlV‚e Hkkjr  vacqtk lhesaV  fcukuh 
lhesaV( fcM+yk Vk;lZ( Cyw LVkj( C;wjks osfjVkl( dSfl;ks Hkkjr( Ø‚EiVu xzhOl fyfeVsM( 
Mhty yksdkseksfVo odZ~l( ,Llkj v‚;y fyfeVsM( xksnjst ,aM cks;l eSuqQsDpfjax 
daiuh fyfeVsM] gSosYl bafM;k( gksaMk dklZ( varjjk"Vªh; ftad ,lksfl,'ku( ts-ds- OgkbV 
lhesaV( tsds y{eh lhesaV( fdyksZLdj cznlZ( yklZu ,aM Vqczks( ek#fr lqtqdh( eSlwj isaV~l 
,aM okfuZ'k( fQfyIl bafM;k( ihjkey gsYFkds;j] jSucSDlh( jSfiM esVªks jsy xqM+xkao( 
lSelax bafM;kA

( ( ( ( (

lkdZ jk"Vª% usiky ekud ,oa esVªksy‚th C;wjks ¼MBSM½ usiky] ckaXykns'k ekud vkSj 
ijh{k.k laLFkku ¼BSTI½] ckaXykns'k( ekiu bdkbZ] ekud vkSj lsok foHkkx ¼MUSSD½] 
Jhyadk( jk"Vªh; HkkSfrd ,oa ekud ç;ksx'kkyk ¼NPSL½] ikfdLrku( HkwVku ekud C;wjks 
¼ch,lch½] HkwVku( vQxkfuLrku jk"Vªh; ekud çkf/kdj.k ¼ANSA½] vQxkfuLrku( 
ekynho ekud vkSj esVªksykWth bdkbZ ¼MSMU½] ekynhoA

[3]

lh,lvkbZvkj&,uih,y ^ns'k ds fodkl batu* ds :i esa
¼p;fur laxBuksa dh lwph ftUgsa leFkZu] lykg 
vkSj loksZPp va'kkadu lsok,¡ çnku dh tk jgh gSa½



lh,lvkbZvkj  vkt O;kid :i ls m|ksx vkSj f'k{kkfonksa }kjk jk"Vªh; egÙo dh 
lkexzh ds ,d dsaæ ds :i esa ekU;rk çkIr gSA 

&,uih,y

1- Hkkjrh; fuokZpu vk;ksx ds fy, vfeV L;kgh
vke pquko ds nkSjku Hkkjr fuokZpu vk;ksx dh t:jr dks iwjk djus ds 
fy, lh,lvkbZvkj&,uih,y ls lw= eSllZ eSlwj yk[k vkSj isaV fyfeVsM 
dks fn;k x;k FkkA vfeV L;kgh Jhyadk] e/; iwoZ ds ns'kksa] vÝhdh tSls 
ns'kksa dks fu;kZr fd;k tk jgk gSA 
2- dkcZu vkSj dkcZu mRikn
xzsQkbV vkSj mlds mRikn lfgr dkcZu] vkS|ksxhdj.k ds fy, egÙoiw.kZ 
gSaA bl çfØ;k dk lw= dkcZu Cy‚d] flusek çkstsDVj esa bLrseky flusek 
vkdZ dkcZu] ukSlsuk lpZ ykbV ds fy, vuqç;ksx çfØ;k dkcZu] M~okQZ 
bysDVªksM lw[ks lsy cSVjh ds fy, tSls fofHkUu dkcZu mRiknksa ds fy, cM+s 
iSekus ij mRiknu gsrq Hkkjrh; m|ksxksa dks çnku fd;k x;kA 

5- lanhfIr'khy lkexzh vkSj midj.k
lanhfIr'khy QksLQlZ ij dSFkksM js Vîwc vkSj dkys vkSj lQsn Vîwc ds fy, 
vuqla/kku ,oa fodkl 'kq: fd;k x;k FkkA fo'oLrjh; lanhfIr'khy lkexzh 
vkSj midj.kksa dh rS;kjh ds fy, çkS|ksfxfd;ksa dk fodkl fd;k x;k gS vkSj 
rduhdh lw= jk"Vªh; ç;ksx'kkykvksa vkSj Hkkjrh; m|ksxksa ds fy, 
LFkkukarfjr dj fn;k x;k gSA

3- çekf.kr lanHkZ lkexzh
eksuks ,ysesaVy lek/kku % lhlk] Øksfe;e] flYoj] iksVsf'k;e] dSfY'k;e] 
¶yksjkbM vkSj ukbVªsV
eYVh ,ysesaVy lek/kku% d‚ij ykSg&tLrk vkSj lhlk] dSMfe;e fudy
dhVuk'kd% DyksjikbjhQksl] vkblksizksVjksu] QsuoysjsV vkSj lkbijesFkzhu  
,Dl&js foorZu fo'ys"k.k % flfyd‚u ikmMj vkSj vYQk ,Y;wfeuk 
ikmMj
LisDVªks &fo'ys"k.k % lkns dkcZu bLikr ¼de vkSj mPp dkcZu½

4- ,;jksLisl m|ksx
,uih,y esa gYds otu@mPp 'kfä ?kVd] eq[; :i ls ,Y;wehfu;e vkSj 
eSXuhf'k;e feJ /kkrq vkSj muds daiksftV ,;jksLisl m|ksx ds fy, 
fodflr fd, x,A
buesa ;s 'kkfey gSa % ¼i½ ,;jksLisl xzsM ,Y;wehfu;e dhy rkj 
¼ii½ fganqLrku fyfeVsM ¼,p,,y½ ds fy, Al -Li gYds otu bUlVZ] 
¼iii½ ,p,,y ds mUur gYds gsyhd‚IVj ¼,,y,p½ ds fy, fx;j ufy;ksa 
ySafMax fLdM ¼iv½ eSXuhf'k;e feJ oxZ Vîwfcax dk Hkkjrh; varfj{k 
vuqla/kku laxBu ds mixzg ç{ksi.k ;ku ¼ih,l,yoh½ vkSj ,e,elh Vîwc 
bulSV esa çLrkfor mi;ksx ds fy,A
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lh,lvkbZvkj&,uih,y ds egÙoiw.kZ ;ksxnku ds dqN mnkgj.k



6- v‚Vkseksckby m|ksx
v‚Vkseksckby m|ksx ds fy, ,d egÙoiw.kZ dke fd;k x;k gSA ,d 
BaMk@xeZ QksftaZx la;a= m|ksxksa ds eSllZ ghjks lewg }kjk çk;ksftr 
ifj;kstuk ds rgr rS;kj fd;k x;k FkkA bl ds vk/kkj ij] ,d la;a= 
xqM+xkao esa lsV vi fd;k x;k gS] tgka nl vyx ikjs"k.k ?kVd ¼fLIyaM 
'kk¶V vkSj fx;j dkjrwl½ ds 8]40]000 lsV dk fuekZ.k fd;k tk jgk gSA 

7- vaVkdZfVd ok;qeaMy
,uih,y esa lcls egRoiw.kZ dk;ZØeksa esa ls ,d vaVkdZfVd v/;;u ds 
fy, jsfM;ks] /ofud vkSj v‚fIVdy vuqla/kku cM+h la[;k esa 1981 esa cgqr 
igys yxHkx ,d lkFk 'kq: dh x;h FkhA ,d feyhehVj oso jsfM;ks 
LisDVªksehVj eS=h esa lHkh ekSle dh fLFkfr ds rgr ,d lrr~ vk/kkj ij 
vkstksu dh ÅapkbZ çksQkby ij utj j[kus ds lkFk vaVkdZfVd i;kZoj.k 
ds v/;;u ds fy, LFkkfir fd;k x;k FkkA

8- v‚fIVdy fofdj.k ekudksa
,uih,y dk v‚fIVdy fofdj.k ekud vuqHkkx ekStwnk ewy bdkbZ 
dS.Msyk dks LFkkfir] vuqjf{kr o çki.k djrk gS vkSj fofHkUu çdk'kfefr 
ekinaMksa tSls pednkj çokg] jks'kuh] ped] ped rhozrk] fMVsDVj 
jsLiksaflfoVh] jax rkieku vkSj jsfM;ksferh; ekinaMksa vFkkZr~ o.kZØeh; 
ped vkSj o.kZØeh; fofdj.k ds fy, va'kkadu lqfo/kk çnku djrk gSA 

9- uSuks eSXusfVd lkexzh vkSj çkS|ksfxdh
lh,lvkbZvkj&,uih,y us ÅtkZ :ikarj.k midj.kksa ds fy, pqacdh; 
rjy inkFkZ çkS|ksfxdh fodflr dh gSA pqEcdh; uSuks d.kksa ds rjy 
lLisa'ku ij fofHkUu izkS|ksfxdh; vuqiz;ksxksa gsrq Qsjks¶ywM vk/kkfjr 
eYVhoky dkcZu uSuksV~;wCl (MWCNTs) dks laf'y"V fd;k x;k gSA ,d 
varjjk"Vªh; ekud nLrkost  (ISO/TC229 WG4] Ref. 19807) Hkkjrh; 
ekud C;wjks&,uih,y] Hkkjr }kjk rS;kj fd;k tk jgk gSA 

[5]

lh,lvkbZvkj&,uih,y ds egÙoiw.kZ ;ksxnku ds dqN mnkgj.k



æO;eku ekud
fdyksxzke nzO;eku dh bdkbZ gSA ;g fdyksxzke ds varjjk"Vªh; çksVksVkbi ds æO;eku 
ds cjkcj gSA 

vk;ke ds ekud
ehVj] ,d lsds.M ds 1@299792458 ds le; varjky ds nkSjku 'kwU; esa çdk'k }kjk r; dh 
x;h ;k=k dh yackbZ gSA vk;ksMhu vko`fÙk fLFkj He-Ne ystj dk bLrseky bdkbZ ehVj] 
ekbØks vkSj uSuks vk;keh eki dks iw.kZ :i esa le>us ds fy, fd;k x;kA

rkieku vkSj vknZzrk ekud
o"kZ 1990 ¼ITS&90½ ds vUrjjk"Vªh; rkieku iSekus ds vuqlkj rkieku dh bdkbZ dsfYou gS 
vkSj bls ikuh ds fVªiy fcanq ¼273-16K½ ds FkeksZ Mk;ukfed rkieku ds 1@273-16 ds va'k ds 
:i esa ifjHkkf"kr fd;k x;k gSA

vkfIVdy fofdj.k ekud
14ds.Msyk ,d L=ksr dh nh x;h fn'kk esa pednkj rhozrk gS tks 5-40 × 10  gVZ~t vko`fÙk dh 

,d o.khZ fofdj.k mRlftZr djrh gS vkSj mlesa çfr LVhjsfM;u 1@683 okV dh fn'kk esa 
fofdj.kh rhozrk gksrh gSA 

cy ,oa dBksjrk ekud
m|ksx vkSj mi;ksxdrkZvksa dh c<+rh gqbZ ijh{k.k vko';drkvksa dks iwjk djus ds fy, mPp 
Lrj ds cy ekudksa] cyk?kw.kZ vkSj dBksjrk eki ekudksa dk l`tu vkSj fodklA

ncko ,oa oSD;we ekud
m|ksxksa dks va'kkadu ,oa lgk;rk çnku djus ds fy, vuqHkkx] vYVªklksfud baVjQsjksehVj] 
nkckUrjekih ¼ULM½] fNæ çokg ç.kkyh] gkbMªksfyd fu;af=r Dyh;jsal fiLVu xst ok;oh; 
¼U;wesfVd½ cM+s O;kl fiLVu xst vkfn ls lqlfTtr gSA 

/ofudh] vYVªklksfuDl ,oa daiu ekud
/ofudh vksj /ofu ncko esa vYVªklksfuDl] daiu vk;ke vkSj vYVªklksfud ikoj eki esa 
jk"Vªh; ekudksa dks cuk, j[kuk vkSj mUu;u djukA 

æo çokg eki ekud
çokg ds jk"Vªh; ekudksa dks v|ru djus vkSj cuk, j[kuk rFkk fofHkUu çdkj ds okVj ¶yks 
ehVlZ gsrq 'kh"kZ Lrj dk ijh{k.k vkSj va'kkadu lsok,a çnku djukA 

[6]

çHkkx&I % HkkSfrd&;kaf=kd ekud



la;qä dsfUær vk;u che ekbØksLdksi
uSuks rkj ¼dkcZu uSuks Vîwc] vfrpkyd vkfn½ vFkok uSuks ijrsa 
¼xzSQhu] lkafLFkfrd fo|qr jks/kh vFkok laØe.k /kkrq Mkbdsydks& 
tsukbM~l½ vR;ar vk'kktud fo|qr ifjogu] pqacdh;] 
QksVksfuDl rFkk ;kaf=d xq.k/keksaZ dk çn'kZu djrs gSaA bu inkFkksaZ 
dk 'kh?kzrkiwoZd uSuks midj.k@uSuks ,QbZVh :i esa :ikarfjr 
djus gsrq gekjs ikl la;qä dsfUær vk;u che ekbØksLdksi 
¼vksjsxk] tsbZl½ uked ,d fof'k"V uSuks lajpukRed midj.k gSA

, lh tkslsQlu oksYVrk ekud
vUrjjk"Vªh; Lrj ds vuq:i oksYV ek=d ds fodh.kZu gsrq ç;qä 
,lh tkslsQlu ekud dks vfr fLFkj ekftZu rFkk ¶ySVLi‚V~l 
çkIr djus gsrq b"Vre fof/k dk ç;ksx fd;k gSA

,y ,Q] ,p ,Q çfrck/kk rFkk Mh lh ekud
/kkjk] oksYVrk] çfrjks/kdrk rFkk vkos'k ekiu esa uSuks&ekfidh dh 
LFkkiuk lfgr ,y ,Q] ,p ,Q çfrck/kk rFkk Mh lh ekudksa dks 
vuqjf{kr ,oa v|ru djuk 

,y ,Q rFkk ,p ,Q oksYVrk] /kkjk ,oa ekbØksoso 
ekud
çkFkfed ekudksa rFkk ,y ,Q ,oa ,p ,Q oksYVrk] /kkjk] 
ekbØksoso ikoj] ladh.kZrk vkSj 18GHz rd çfrck/kk LFkkiuk] 
vuqj{k.k rFkk bUgsa v|ru djuk A 

,lh mPp oksYVrk rFkk ,lh mPp /kkjk ekud
,lh mPp oksYVrk rFkk mPp /kkjk ds jk"Vªh; ekudksa vkSj C ,oa d 
ekud dk vuqj{k.k djukA 

,lh ikoj rFkk ÅtkZ ekud
bl lewg }kjk vuqjf{kr çkFkfed ikoj va'kkadu ç.kkyh 
¼ihihlh,l½] v] W ,oa le; (s) }kjk vuqekxZ.kh; gSA 

[7]

çHkkx&  le; ,oa vko`fr] 
fo|qr ,oa bysDVªkfudh ekud

II



LoLFk Hkkjr gsrq ok;q çnw"kd e‚uhVju
lh,lvkbZvkj&,uih,y Hkkjr ds mu çeq[k laLFkkuksa esa ls gS tgka i;kZoj.k dh 
n'kk dks ifjofrZr djus okys gsrqd ra= rFkk LokLF;] thfodk] vFkZO;oLFkk rFkk 
tyok;q ij blds çHkkoksa dks le>us gsrq xgu vuqla/kku dk;Z dbZ o"kksaZ igys 
vkjaHk gks x;k FkkA 

lh,lvkbZvkj&,uih,y us ok;qeaMyh; çtkfr;ksa gsrq xq.koÙkk ekiu i)fr ds 
fodkl dk dk;Z 'kq: dj fn;k gS] ftldk xq.koÙkk ekiu lqfuf'pr djus gsrq 
ekudksa ds fodkl ds vykok ok;qeaMyh; ekiu xfrfof/k;ksa esa layXu leLr 
laLFkkuksa rFkk laxBuksa }kjk vuqdj.k fd;k tk ldrk gSA ,uih,y o"kZ 2007 ls 
^jlk;u ekfidh* ds rgr xSl çkFkfed lanHkZ ekudksa ds fodkl ij dk;Z dj jgk 
gSA fo'oluh; ekiu vk¡dM+s çkIr djus gsrq ,uih,y }kjk mPp vk;ru uewus 
rFkk ,oa uewuksa gsrq ,d va'kkadu lqfo/kk dk Hkh fodkl fd;k tk jgk gSA

Hkkjr esa i`"BHkwfe ok;qeaMyh; vk¡dM+s vR;ar nqyZHk gSaA lh,lvkbZvkj&,uih,y 
}kjk Hkkjr esa lanfHkZr ok;qeaMy MkVkcsl rS;kj djus ds fy, ikyeiqj ¼fgekpy 
çns'k½ esa iw.kZr;k ewy ok;qeaMy esa ,d ok;qeaMyh; e‚uhVju LVs'ku LFkkfir 
fd;k x;k gSA ikyeiqj ds {kksHkeaMy esa cknyksa rFkk ,sjkslsy ds çdkf'kd xq.k/keksaZ 
dh ofVZdy çksQkby ds ekiu gsrq ,uih,y ds fjeksV e‚uhVju LVs'ku esa ,d 
ofVZdy jeu fyMkj flLVe Hkh LFkkfir fd;k x;k gSA  

ck;ksesfMdy baLVªwesaVs'ku
ck;ksesfMdy baLVªwesaVs'ku I;ksj o vuqç;qä foKku ds {ks= ds lkFk ,dh—r 
vuqla/kku ds {ks= esa HkkSfrd foKku] jlk;u foKku] tSo çkS|ksfxdh vkSj 
baLVªwesaVs'ku ds fl)karksa dks 'kkfey dj fuEufyf[kr mís';ksa ds lkFk vuqla/kku ds 
fy, lefiZr gS % (i) dksysLVª‚y dh çfØ;k çkS|ksfxdh dk fodkl] (ii) dSalj 
funku ds fy, tSo laosnd fodflr djus ds fy, (iii) fujarj vuqla/kku vkSj 
fodkl ds ek/;e ls laØked jksxksa ds fy, tSo laosnd ds fodkl gsrq ubZ lkexzh 
ds la'ys"k.k ds fy,A 

dkxt ij ,d lqfo/kktud fo'ys"k.kkRed ijh{k.k ¼,atkbe ls tqM+h½ ekuo 
lhje@jä dh tSo&jklk;fud çfrfØ;k fo'ys"k.k dk ,d ifj.kke ds :i esa 
dksysLVª‚y dk irk yxkus ds çn'kZu gsrq fodflr fd;k x;k gSA

lh,lvkbZvkj&,uih,y us ân; jksx ¼Vªksiksfuu½ vkSj dSalj dk xq.kkRed vkSj 
ek=kRed :i esa irk yxkus ds fy, dkxt ij vk/kkfjr de ykxr] LekVZ] 
cqf)eku lsalj fodflr fd;k gSA

[8]

çHkkx&  i;kZoj.kh; rFkk ck;ksesfMdy ekfidhIII

lh,lvkbZvkj&,uih,y esa 
vfHkdfYir ,oa fodflr 
mPp vk;ru PM   lSEiyj2.5

ikyeiqj ¼fg-iz-½ fLFkr 
lh,lvkbZvkj&,uih,y nwjLFk 
ok;qeaMyh; ekWuhVju LVs'ku



dkcZfud rFkk vdkcZfud çdk'k oksYVh;
lkSj ÅtkZ ds dq'ky ,oa fdQk;rh mi;ksx gsrq 
fdlh lkSj lsy çkS|ksfxdh dh lQyrk ds fy, 
lkSj lsyksa dh c<+rh {kerk rFkk ?kVrh ykxr 
vuqal/kku ds lcls egRoiw.kZ dkj.k gSA vr% 
lh,lvkbZvkj&,uih,y dk mís'; LFkwy rFkk 
ruq fQYe] nksuksa çkS|ksfxfd;ksa esa fdQk;rh ,oa 
dq'ky lkSj lsyksa dk fodkl djuk gSA 

dkcZfud rFkk vdkcZfud çdk'k 
mRlthZ Mk;ksM
Bksl voLFkk çdk'k&O;oLFkk] v/kZpkyd 
inkFkksaZ ds mi;ksx }kjk fo|qr dk –'; 'osr 
çdk'k esa çR;{k :ikraj.k gS rFkk blesa 
ÅtkZ&dq'ky çdk'k çkS|ksfxdh cuus dh {kerk 
gSA dkcZfud rFkk vdkcZfud çdk'k mRlthZ 
Mk;ksM ds fodkl gsrq i;kZIr ç;kl fd, x, 
gSaA 

lanhfIr'khy inkFkZ rFkk ;a=
lkSj lsyksa gsrq lao`) vi rFkk Mkmu :ikraj.k 
{kerk ;qä fodflr uSuksQkWLQlZ] fMLiys ;a=ksa 
gsrq lao`) uhyh lanhfIr ds fy, la'ysf"kr 
uSuks&fØLVy DokaVe M‚V~l] ,ybZMh gsrq uohu 
uSuksQ‚LQlZ vkSj tSfod vuqç;ksxksa gsrq 
T;ksfr&pqacdh; uSuksQ‚LQlZA

rkioS|qr inkFkZ ,oa ;a=
rkioS|qr inkFkksaZ ,oa ;a=ksa dk eq[; dsUæ fcanq 
lkSj ÅtkZ rFkk vif'k"V Å"ek ds mi;ksx gsrq 
feJ /kkrqvksa] eSXusf'k;e flfylkbM~l rFkk 
d‚ij lsysukbM~l ij vk/kkfjr uohu rki 
oS|qr inkFkksaZ ,oa ;a=ksa dk fodkl djuk gS A 

[9]

çHkkx&  mUur inkFkZ ,oa ;a=kIV



QksdLM vk;u che ¼FIB½ ekbØksLdksi 
¼FESEM -FIB Ø‚lche ç.kkyh½

QhYM mRltZu LdSfuax bysDVª‚u 
ekbØksLdksi ¼esd % th;l e‚My 

% lqçk 40VP½

mPp foHksnu lapj.k 
bysDVª‚u ekbØksLdksi 

¼esd % ½JEOL: JEM - 2100F

ION TOF  TOF-SIMSds

lhcsd xq.kkad vkSj fo|qr çfrjks/kdrk 
ç.kkyh ¼ULVAC ZEM -3½

eYVh çksc lrg fo'ys"k.k ç.kkyh 
¼MPSAS½

Iykt~ek vflLVsM vk.kfod che 
bihVsDlh e'khu ¼ih, ,echbZ½] 

RIBER d‚EiSDV 21E

mPp foHksnu lapj.k 
bysDVª‚u ekbØksLdksi ¼esd % 

Tecnai G2 F30 STWIN½

Vªkafl,aV vo'kks"k.k LisDVªksLdksih PANalytical X'Pert çks MRD 

ç.kkfy;ka
fo'ks"k :i ls cgq pkSEcj PLD vkSj 
Mhlh@vkj,Q magnetron sputtering 
;qfXer lsjh esa fMtkbu fd, x,

HkkSfrd xq.k eki ç.kkyh 
¼PPMS½

bysDVª‚u lepqacd çfr/ofu ¼EPR½ 
LisDVªksehVj

eSXusVks&v‚fIVdy dsj çHkko 
¼NanoMOKE III½

,eih,e,l & fLd~oM vk/kkfjr 
pqacdRoekih

vkf.od ijr fo{ksi.k 
ç.kkyh ¼,e/,l Picosun] 

e‚My vkj&200½ 

[10]

çHkkx&  uoksUur ifj"d`r fo'ys"k.kkRed midj.kV



jk"Vªh; fe'ku

• lh,lvkbZvkj&,uih,y esa ÞlkSj lsy n{krk ds lR;kiu ds fy, jk"Vªh; lqfo/kkß dh LFkkiuk

• ikmMj ,Dl&js foorZu eki ds fy, ekud ds :i esa flfyd‚u lanHkZ lkexzh

• ± 10 ,e,l ds ,d le; rqY;dkyu lVhdrk ds lkFk QksuksDykWd

vkS|ksfxd vuqç;ksx

• xSj laidZ lkexzh ds ijh{k.k ds fy, Lons'kh bysDVªks&eSXusfVd /ofud VªkaUlMîwlj ¼EMAT½ vk/kkfjr lk/ku dk fodkl

• mPp /ofu bUlqys'ku ds fy, /ofud gYds vkarfjd 'kq"d nhokj iSuy dk fodkl

• xhxkgVZ~t VªkalolZ fo|qr pqEcdh; ¼GTEM½ lsy ds vanj bldh va'kkadu lqfo/kk ds lkFk bZ&{ks= lsalj

lkekftd vuqç;ksx

• ihus ds ikuh ds fy, lkSj ÅtkZ vk/kkfjr ty lap;u ç.kkyh

• de ykxr okyh isfYV;j vk/kkfjr xzkeh.k {ks=ksa ds fy, jsfÝtjsVj

• lkSj izdk'k laosnh nh?kZ mÙkjnhfIr ikmMj vkSj isaV

• de ykxr ds vkokl ds fy, mi;ksxh Vkby esa IykfLVd dpjs dk iqupZØ.k

• i;kZoj.k dh fuxjkuh ds fy, mPp ek=k PM  lSaiyj dk fodkl2-5

ekStwnk jk"Vªh; dSfyczs'ku lqfo/kk dk j[k&j[kko

• jk"Vªh; fgr esa ekStwnk ,isDl va'kkadu {kerkvksa ds foLrkj ,oa mUu;u 

fe'ku eksM çkstsDV

• ßjk"Vªh; ,isDl dSfyczs'ku lqfo/kk,aÞ dk fodkl vkSj mUu;u

• ßlkSj dksf'kdkvksa] ck;ksesfMdy&midj.kksa vkSj i;kZoj.k ds çnw"k.k ds fy, ubZ ,isDl dSfyczs'ku lqfo/kk,aÞ dh LFkkiuk

• ßDokaVe ekudÞ ds fy, vuqla/kku ,oa fodkl dsUæ dh LFkkiuk

• lkefjd] v{k; ÅtkZ vkSj lkekftd vuqç;ksx ds fy, lkexzh ,oa midj.k

• vuqla/kku vkSj vkS|ksfxd fodkl ds fy, ,uih,y lqfo/kkvksa dk foLrkj

,lh,lvkbZvkj] ¼oSKkfud ,oa uohu vuqla/kku vdkneh½ dh LFkkiuk laln vf/kfu;e ¼Hkkjr dk jkti= la- 15 fnukafdr 7 Qjojh] 2012 
rFkk 3 vizSy] 2012 dks vf/klwfpr½ }kjk dh x;hA ,lh,lvkbZvkj ,d fo'oLrjh; vuqla/kku vdkneh gSA ;g oSKkfud rFkk vkS|ksfxd 
vuqla/kku ifj"kn~ dh] tho&foKku] HkkSfrd] jklk;fud rFkk vafHk;kaf=dh foKku ls tqM+h] 37 jk"Vªh; iz;ksx'kkykvksa] 6 bdkb;ksa rFkk 39 foLrkj 
dsUnzksa ds lkFk feydj dk;Z dj jgh gS ftlds ikl ns'k dh loZJs"B ewyHkwr lqfo/kk,]¡ gSaA ,lh,lvkbZvkj dh LFkkiuk foKku rFkk vfHk;kaf=dh 
ds lekdyukRed ¼baVhxzsfVo½ rFkk varfoZ"k;d {ks=ksa esa vuqla/kkudŸkkZvksa dh la[;k esa egŸowi.kZ c<+ksrjh ds mn~ns'; ls dh x;h FkhA blds 
/;ku dk izkFkfed dsUnz vuqla/kku djuk rFkk foKku ,oa izkS|ksfxdh ds mUur Kku dk izlkj dj rFkk lhekar {ks=ksa esa f'k{k.k rFkk vuqla/kku ds 
volj iznku dj mu {ks=ksa esa f'k{k.k iznku djuk gS tks leLr Hkkjr ds fu;fer 'kS{kf.kd fo'ofo|ky;ksa esa vkerkSj ij ugha i<+k, tkrsA

fofHkUu l=ksa ds nkSjku ih,pMh rFkk vkbZ,eih dk;ZØe ds varxZr izLrqr fofHkUu dkslZ bl izdkj gS%&
Ÿ bysDVªkWfud inkFkksZa rFkk v/kZpkyd midj.kksa ds ewyHkwr fl)kar
Ÿ rqu fQYe HkkSfrdh rFkk izkS|ksfxdh
Ÿ mUur inkFkZ vfHky{k.ku rduhdsa 
Ÿ uSuks&lajpukRed inkFkZ
Ÿ DokaVe izdkf'kdh rFkk mUur Bksl voLFkk izdkkf'kd midj.k 
Ÿ vfHk;kaf=dh inkFkZ 
Ÿ vuqla/kku dk;Z i)fr] rduhdh ys[ku rFkk lapkj dkS'ky
Ÿ vfrpkydh; rFkk pqacdh; inkFkZ
Ÿ mUur ekiu rduhdsa rFkk ekfidh
Ÿ mUur vfHkdyukRed HkkSfrdh

[11]

tkjh ifj;kstuk,¡

oSKkfud ,oa uohu vuqla/ku vdkneh



lkSj lsy {kerk ds çek.ku gsrq jk"Vªh; lqfo/k

'kS{kf.kd@vuqla/kku laLFkkuksa rFkk m|ksxksa gsrq

lh,lvkbZvkj&,uih,y esa miyC/k fo'ks"kKrk@lqfo/kk dk mi;ksx çkpyksa vFkkZr~ çdk'k] lkSj lsy dk 
lfØ; {ks=] /kkjk] oksYVrk ,oa rkieku ds va'kkadu gsrq fd;k tk jgk gS tks lkSj lsy {kerk ds çek.ku gsrq 
vko';d gSA 

 vkxsZfud lkSj lsy dh {kerk esa 
vfuf'prrk ds vkdyu gsrq lh,lvkbZvkj& 
,uih,y 10 ls Hkh vf/kd ekiuksa dks fjdkMZ 
djrk gSA

vkxsZfud lkSj lsy gsrq Dyhu :e ¼ISO 
Js.kh 7½ rFkk flfydu lkSj lsy gsrq bl 
lqfo/kk dks LFkkfir djus dh çfØ;k esa 
{kerk ekiu lqfo/kk dk l`tu fd;k x;kA

ekud flfydu lkSj lsy dk ekiu 

ekiu esa vfuf'prrkekiuksa dh iqu:Rikndrk

izkpy ekfir eku

Isc 130.04 ± 0.11 mA

Voc 616.14 ± 0.13 mV

Fill Factor 0.721

Area 4.00 - 0.048 cm2

Efficiency 14.38 ± 0.01 %

izkpy ekfir eku
Isc 387.95 - 0.01 µA

Voc 635.95 - 5.6 mV

Fill Factor 0.436

Area 0.025 cm2

Efficiency 4.27 - 0.22%

vkxsZfud lkSj lsy dk ekiu

[12]



lkekftd mi;ksx gsrq lajpukvksa ds fMtkbu ds fy, 

iquuZohuhd`r IykfLVd vif'k"V Vkbysa
IykfLVd dpjs dk fuiVku ,d cM+h leL;k gSA ;g xSj tSo fuEuhdj.k inkFkZ gS vkSj buesa eq[; :i ls de 
?kuRo ds iksyhfFku] IykfLVd dh FkSfy;ka] cksrysa vkfn 'kkfey gSaA bu csdkj IykfLVd dh FkSfy;ksa dks tyk;k 
tkuk i;kZoj.k çnw"k.k dk dkj.k curk gSA orZeku ifj;kstuk dk eq[; mís'; 'kkSpky; vkSj lkekftd ykHk ds 
fy, vke turk ds fy, dejs dh bekjr esa VkbYl ds mi;ksx gsrq lkexzh dh fMtkbu djus ds fy, csdkj 
IykfLVd dh FkSfy;ksa dk mi;ksx djuk gSA

lqyHk baVjus'kuy }kjk ikjaifjd 'kkSpky;

vuqç;ksx%
bu csdkj IykfLVd cSx VkbYl 'kkSpky; ;k dejksa tSlh lkekftd 
lajpukvksa ds mi;ksx ds fy, fMtkbu djus esa bLrseky fd;k tk ldrk gSA 

ykHk%
bl uoksUes"k dk ykHk csdkj IykfLVd cSx vkSj cksryksa dk VkbYl ds :i esa 
gS] tks ,d LekVZ 'kkSpky; ;k lkekftd mi;ksx ds fy, fdlh vU; lajpuk 
cukus ds fy, lajpuk fMtkbu gsrq bLrseky fd;k tk ldrk gSA 

laHkkfor mi;ksxdrkZ% 
vkokl ea=ky; ds v/khu LoPN Hkkjr vfHk;ku] lqyHk 

IykfLVd vif'k"V 
ls cuh Vkbysa

[13]

lh,lvkbZvkj&,uih,y jk"Vª dh rRdky lkekftd 
vko';drkvksa gsrq izfrc¼

lh,lvkbZvkj&,uih,y esa fufeZr ykxr çHkkoh futZy 'kkSpky; 



ns'k esa fodflr lsft;e QkmaVsu 2011 ls 
15mi;ksx fd;k tk jgk gS vkSj ;g 10 esa ,d Hkkx  

lVhdrk gkfly dj pqdk gSA ;g fo'o ds 
10 QkmaVsuksa esa ls ,d rFkk ns'k dk igyk 
QkmaVsu gSA

QkmaVsu

18,dy çx`ghr vk;u] ftls fd 10  esa ,d Hkkx 
lVhdrk vFkkZr~ 10 fcfy;u o"kksaZ esa 1s v'kqf) 
gkfly djus gsrq çdkf'kd ijekf.od ?kM+h esa 
mi;ksx fd;k tk,xk] dk lfp= çLrqrhdj.kA 
,dy çx`ghr vk;u dks ik¡p ystj ds ,d lkFk 
mi;ksx }kjk yxHkx 0 K ij 'khry dh x;h 
ystj ij çx`ghr fd;k tk,xk
467nm ij fcYdqy oftZr ?kM+h :ikraj.k dks 
ijekf.od ?kfM+;ksa gsrq tk¡pk tk,xk A

[14]

ijekf.od ?kfM+;ka
czãkaMh; dky esa 1 lsadM dh v'kq)rk ds lkFk ?kM+h

lh,lvkbZvkj&,uih,y jk"Vª dh rRdky lkekftd 
vko';drkvksa gsrq izfrc¼

vkWfIVdy
lSVvi



;g mRikn D;k gS\

,d ikjn'khZ jax okgu esa fo'ks"k çdkj dk QksVksu ÅtkZ HkaMkj.k vkSj lkexzh mRltZu 

?kj ds ySai] ¶yksjkslsaV çdk'k] lwjt dh jks'kuh] ifjos'k jks'kuh vkfn ls 'kh?kz dk;Z'khy 

8&10 ?kaVs ds fy, va/ksjs esa pedrk gS & ÅtkZ dh dksbZ lrr vkiwfrZ dh vko';drk ugha gS

xSj jsfM;ks/kehZ] xSj [krjukd] iqujkos'kh; 

:  

*

*

*

*

ykHk %

va/ksjs dh fLFkfr esa çdk'k ds lzksr ds :i esa] vpkud fctyh dVkSrh esa oLrqvksa dh igpku & ] 
nq?kZVuk dh jksdFkke ds fy, psrkouh ladsr & cp fudyus ds fy, jkLrk fpàksa ,oa cpko 
ekxZn'kZu ç.kkyh & ckj] fMLdksFksd vkfn esa fo'ks"k çHkko] & ?kjsyw vkSj miHkksäk mRiknksa tSls % 
fLop] ?kfM+;ka] lsjsfed VkbYl] f[kykSus] [ksy midj.k vkfn esa mi;ksxhA 

mRikn dk O;kid vuqiz;ksx

jktekxksaZ ij okafNr psrkouh ds ladsr] ;krk;kr okguksa ds fy, vkikr cpko ekxksaZ ds vadu ds 
fy, Lons'k fodflr gjh jks'kuh mRltZd nh?kZ mÙkj nhfIr ikmMj vkSj isaVA 

Ø

[15]

nh?kZ mÙkj nhfIr ikmMj vkSj isaV~l
¼çdk'k mÙkstuh; vkSj gjh jks'kuh mRltZd iqujkos'kh; ikmMj½

laHkkfor xzkgd

Hkkjrh; isVsaV la[;k 225]682 }kjk lajf{kr

lh,lvkbZvkj&,uih,y jk"Vª dh rRdky lkekftd 
vko';drkvksa gsrq izfrc¼
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31&03&2016 dks fu;fer rFkk vLFkk;h LVkQ dh fLFkfr 

ijh{k.k ls cká udn çokg

isij rFkk isVsaV vkd¡Ms 



vkidh laj{kk 
gsrq ekiu



laidZ

funs'kd
lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk
Mk- ds ,l —".ku~ ekxZ] ubZ fnYyh
nwjHkk"k ¼Lokxr d{k½: +91-11-45609212

QSDl% +91-11-45609310
Email: dnpl@nplindia.org
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Hkkjr dk jk"Vªh; ekfidh laLFkku 
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CSIR-NPL is one among the nine NMI’s in the World having 
Caesium Atomic Fountain Clock Primary Frequency Standard

CSIR-NPL in support to Science & Technology for the overall growth of India



New CSIR-NPL to Strengthen India
VISION AND MISSION 

MANDATE

“Accurate and precise measurements are essential to drive the 
growth engines of Indian Science & Industry as it removes chaos and 
prompts innovations, which in turn, would save precious lives, 
resources and time...

(a) Developing India’s measurement standards that are 
internationally accepted and disseminating the measurement 
capabilities to industry, government, strategic and academia that 
underpin the India’s prosperity and quality of life.

(b) Conducting multidisciplinary R&D with a mission to establish the 
futuristic quantum standards and upcoming technologies so that 
India remains on par with international measurement laboratories. 

(c) Developing sophisticated analytical equipments (i.e. import 
substitutes) under “Make in India” programme to cater the ever 
increasing demands of emerging India. 

(d) Training of young scientists and industry personnel in the areas of 
measurements under “Skill India” programme. 

CSIR-National Physical Laboratory (NPL-India) is mandated to be 
India’s “National Measurement Institute” (NMI) by act of Parliament 
and is the custodian of “National Standards” with a responsibility of the 
dissemination of measurements to the needs of country. 

Shri. Narendra Damodardas Modi 
Prime Minister of India 

President CSIR

Dr Harsh Vardhan 
Minister of Science & Technology 

Minister of Earth Sciences 
Vice President, CSIR

Dr. Girish Sahni
Director General, CSIR

Dr. Dinesh Kumar Aswal
Director, NPL



Organizational Structure

President-CSIR

Vice-president-CSIR

DGCSIR

RCDirector, NPLMC

NPL Council

DIV-I DIV-IIIDIV-II DIV-IV DIV-V

Current R&D Focus and Priorities

CSIR-NPL Today: Paradigm Shift

The broad areas of focus are :

ü Physico-mechanical Standards

ü Time, Frequency, Electrical and Electronics Standards

ü Environmental and Biomedical Metrology

ü Advanced Materials and Devices

ü Sophisticated Analytical Equipment and Outreach



CSIR-NPL as “Growth Engine” of the country 
(Selected list of organizations to whom support, 

advices and apex calibration services are being provided)

Government/Semi-government organizations: Air Force; Air India; Bharat 

Electronics; BHEL; Bhilai Steel Plant; Bureau of Indian Standards; Central 

Pollution Control Board; Central Power Research Institute; Central Public Works 

Department; Railway Information System; Central Institute of Mining and Fuel 

Research; Defense Electronics Applications Laboratory; Delhi Jal Board; 

Directorate of Border Security Force; Hindustan Aeronautic Limited; Indian Oil; 

ISRO Inertial Systems Unit; Maharashtra State Electricity;  Micro, Small and 

Medium Enterprise Testing Center; NTPC; Nuclear Fuel Complex (DAE); 

Ordnance Factory; Rail Coach Factory; etc.

Industries: ABB India; ACC; AIMIL Ltd.; Alstom India; Ambuja Cement; Binani 

Cement;  Birla Tyres; Blue Star; Bureau Veritas; Casio India; Crompton Greaves 

Limited; Diesel Locomotive Works; Essar Oil Ltd.; Godrej & Boyce Mfg. Co. Ltd; 

Havells India; Honda Cars; International Zinc Association; J.K. White Cement; 

JK Lakshmi Cement; Kirloskar Brothers; Larsen & Toubro; Maruti Suzuki; Mysore 

Paints & Varnish; Philips India; Piramal Healthcare; Ranbaxy; Rapid Metro Rail 

Gurgaon; Samsung India; etc.

SAARC Nations: Nepal Bureau of Standards & Metrology (MBSM), Nepal; 

Bangladesh Standards and Testing Institution (BSTI), Bangladesh; 

Measurement Units, Standards and Services Department (MUSSD), Sri Lanka; 

National Physical and Standards Laboratory (NPSL), Pakistan; Bhutan 

Standards Bureau (BSB), Bhutan; Afghanistan National Standards Authority 

(ANSA), Afghanistan; Maldives Standards and Metrology Unit (MSMU), 

Maldives.



Some of the Significant Contributions of CSIR-NPL

CSIR –NPL  is today widely recognized by the industry and the academia as a center of 
materials of national importance. 

1. Indelible Ink for Election Commission of India
To cater the need of the Election  Commission of India during 
general election, the know how  formula from  CSIR-NPL  was 
given to M/s Mysore Lac  and  paints Ltd. The indelible ink is being 
export to  Countries like Srilanka, Middle east countries, African 
countries 

2. Carbon and Carbon Product
Carbon, including graphite and its product are key to 
industrialization. The process Know how for various carbon 
products like carbon blocks, cinema arc carbon used in cinema 
projectors, process carbon for navy search light application, 
midget electrodes for dry cell batteries were provided to the Indian 
industries for large scale production

3. Luminescent Materials and Devices
R&D on luminescent phosphors was started  for cathode ray tube 
and black and white tube. The technologies for preparing world 
class luminescent materials and devices have been developed 
and know-hows have been transferred to National laboratories 
and Indian industries.

4. Certified Reference Materials
Mono-elemental solutions: Lead, Chromium, Silver, 
Potassium, Calcium, Fluoride and Nitrate
Multi-elemental solutions: Copper-Iron-Zinc and Lead-
Cadmium-Nickel
Pesticides: Chlorpyriphos, Isoproturon, Fenvalerate and 
Cypermethrin
X-ray diffraction Analysis: Silicon powder and Alfa-Alumina 
powder
Spectro-Analysis: Plain Carbon Steel (low & high carbon)

5. Aerospace Industry
Light weight/high strength component, primarily in aluminum and 
magnesium alloy and their composites were developed at NPL for 
the aerospace industry.

These includes (1) aerospace grade Al rivet rivet wires(2) Al-Li 
light weight insert for Hindustan Ltd(HAL)(iii) skid landing gear 
tubes for the HAL,s advanced light helicopter(ALH) (iv)Mg-alloy 
square tubing for its proposed use in the satellite LaunchVehicle 
(PSLV) of the Indian Space Research Organisation and MMc 
tube for INSAT.



Some of the Significant Contributions of CSIR-NPL

6.  Automobile Industry
A significant work  for the automobile industry has been done . A 

cold/warm forging plant was prepared under a project sponsored 

by M/S Hero group of industries. Based on this, a plant has been 

setup at Gurgaon, where 840,000 sets of ten different 

transmission component(splined shaft and gear blanks) are 

being manufactured. 

7.  Antarctic Atmosphere
One of the most important programs at NPL has been the  study 

of the Antarctic environment with a large number of  radio, 

acoustic and optical research nearly in all expedition starting with 

very first one in 1981. A millimeter wave radio spectrometer was 

installed at Maitri to monitor height profile of Ozone on a 

continuous basis under all weather condition.

8. Optical Radiation Standards
Optical Radiation Standards section of NPL establishes, 

maintains, and realizes the existing SI base unit ‘candela’ and 

provides calibration facilities for various photometric parameters 

namely, luminous flux, illuminance, luminance, luminous 

intensity, detector responsivity, color temperature and radiometric 

parameters, i.e. spectral radiance and spectral irradiance

9. Nanomagnetic materials & technologies:
CSIR-NPL developed magnetic fluid technology for energy 

conversion devices. An International Standard Document (ISO) 

TC229 WG4 (ref. 19807) is being prepared by BIS-NPL, India. 

Ferrofludic based multiwall carbon nanotubes (MWCNTs) have 

been synthesized for various technological applications.



Division-1: Physico-mechanical Standards

Mass Standards
The kilogram is the unit os mass; it is equal to the mass of the international 
prototype of the kilogram 

Standards of Dimension
The meter is the length of the path travelled by light in vacuum during a time 
interval of 1/299792458 of a second.  Iodine frequency stabilized He-Ne laser 
used to realize unit meter, micro and nano-dimensional measurements

Temperature and Humidity Standards
As per international temperature scale of 1990 (ITS-90), the unit of temperature is 
Kelvin and is defined as the fraction 1/273.16 of the thermodynamic temperature of 
the triple point of water (273.16 K)

Optical Radiation Standards
The candela is the luminous intensity, in a given direction, of a source that emits 
monochromatic radiation of frequency 5.40 x 1014 hertz and that has  radiant 
intensity in that direction of 1/683 Watt per steradian

Force and Hardness Standards
Create and develop apex level of standards of force, torque and hardness 
measurements to meet ever increasing testing requirements of industry and users

Pressure and Vacuum Standards
The section is equipped with Ultrasonic Interferometer Manometer (ULM) Orifice 
flow system, Hydraullic Controlled Clearance Piston Gauge Pneumatic Large 
Diameter Piston Gauge etc

Acoustics, Ultrasonics & Vibration Standards
Maintaining and upgradation of national  standards of acoustics and ultrasonics in 
sound pressure, vibration amplitude and  ultrasonic power measurement

Fluid Flow Measurement Standards
Maintains and update the national standards of flow and provide apex level testing 
& calibration services for different types of water flowmeters



Division-II: Time and Frequency, 
Electrical and Electronics Standards 

A Combined Focused Ion Beam Microscope
Nanowires (carbon nanotubes, superconductors etc.) or 
nanolayers (graphene, topological insulators or transition 
metal dichalcogenides)  exhibit  very promising  
electronic transport, magnetic, photonics and mechanical 
properties. To transform these materials into 
nanodevice/nanoFET form in a quick time, we have a 
unique nanofabriocation instrument called a combined 
focused ion beam microscope (Auriga, Zeiss). 

AC Josephson Voltage Standard
AC Josephson standard used to disseminate unit Volt at 
par with international level has been further optimized to 
get very stable margins and flatspots. 

LF, HF Impedance and DC standards 
Maintaining  and updating the LF, HF impedance & DC 
standards along with the establishment of nano-
metrology in current, voltage, resistance And charge 
measurements.   

LF & HF Voltage, Current and Microwaves Standards 
Establishment, maintenance, updating the Primary 
Standards and calibration facilities of LF & HF voltage, 
current, Microwave Power, Attenuation and Impedance 
up to 18 GHz "..   

AC High Voltage and AC High Current Standards
Maintaining  National standards of  AC High Voltage & 
High Current  And C & Tan δ Standard

AC Power & Energy Standards 
(PPCS) The Primary Power  Calibration  System 
maintained in the activity is traceable to V, Ω  & time (s)



Division-III: Environmental & Biomedical Metrology

Air Pollutants Monitoring for Healthy India 

CSIR-NPL is among the pioneering institutions in India where extensive 
research to understand causal mechanisms which change the state of 
environment and its consequences on health, livelihood, economy and 
climate has started several years ago.

CSIR-NPL has now embarked upon developing quality measurement 
system for atmospheric species which could be followed by all the 
institutions and organization involved in atmospheric measurement 
activities besides developing standards for ensuring quality 
measurements.   CSIR-NPL has been working on the development of 
gas primary reference standards under the “metrology in chemistry” 
activity since 2007.. A high-volume PM  sampler and a calibration 2.5

facility for PM and PM  sampler to obtain reliable measurement data 2.5 10

are also being developed at NPL.

In India, the background atmospheric data is extremely scarce. CSIR-
NPL has established an atmospheric monitoring station in the relatively 
pristine atmosphere at Palampur (H.P.) for generating data base for 
reference atmosphere in India.. A  Vertical Raman Lidar System is also 
established at the NPL’s remote monitoring station for measurement of 
vertical profile of optical properties of aerosols and clouds in the 
troposphere over the Palampur (H.P.). 

Biomedical Instrumentation
Biomedical instrumentation is dedicated to research in both pure and 
applied science and integrated research field involving the principles of 
physics, chemistry, biotechnology  and instrumentation with principle 
motives i) to develop the process technology of cholesterol biosensor ii)  
to develop biosensors for cancer diagnosis iii) to synthesize new 
materials for the development of biosensors for infectious diseases 
through sustained R & D.  

A convenient analytical test (enzyme-linked) on paper to perform 
cholesterol detection as a result of bio-chemical reaction analysis of 
human serum/blood has been developed.

CSIR-NPL has developed the low cost, smart, intelligent paper based 
sensor for the qualitative and quantitative detection of cardiovascular 
disease (Troponin) and cancer.

High-volume PM  sampler 2.5

designed and developed at 
CSIR-NPL

CSIR-NPL’s Remote 
Atmospheric Monitoring 

Station at Palampur (H. P.)



Division-IV: Advanced Materials and Devices

Organic and Inorganic Photovoltaics
Increasing efficiency and reducing cost of the solar 

cells are the most important research consideration 

for the success of any solar cell technology for an 

efficient & economical harnessing of solar energy. 

Thus, CSIR-NPL is aimed is to develop cost effective 

and efficient solar cells both in bulk and thin film 

technologies. 

Organic and Inorganic Light Emitting Diodes
Solid state lighting is the direct conversion of 

electricity to visible white light  using semiconductor 

materials and has the potential to be such as energy-

efficient lighting technology. Considerable efforts has 

been dedicated for the development of organic and 

inorganic light emitting diodes.

Luminescent Materials and Devices
Developed nanophosphors with enhanced up and 

down conversion efficiency for solar cells, 

synthesized nano-crystals quantum dots for 

enhanced blue luminescence for display devices, 

novel nanophosphors for LEDs and luminomagnetic 

nanophosphors for bio related applications 

Thermoelectric Materials and Devices
The main focus of thermoelectric materials and 

devices are to (a) develop novel thermoelectric 

materials and devices based on Si-Ge alloys, 

magnesium sllicides and copper selenides for 

harnessing solar energy and other forms of waste 

heat. 



Division-V: State of the Art Sophisticated Analytical Equipment

Focused Ion beam (FIB) 
Microscope                        

(FESEM -FIB crossbeam system)

Field Emission Scanning 
Electron Microscope

(Make: Zeiss; Model: Supra 
40VP) 

High Resolution Transmission 
Electron Microscope  (Make: 

JEOL: JEM – 2100F)

ION TOF’s TOF-SIMS5

Seebeck Coefficient and Electrical 
Resistivity System (Ulvac ZEM-3)

MULTIPROBE Surface 
analysis system (MPSAS)

Plasma Assisted Molecular 
Beam Epitaxy Machine (PA-
MBE), RIBER Compact 21E,

High Resolution 
Transmission Electron 

Microscope  (Make: 
Tecnai G2 F30 STWIN)

Transient Absorption 
Spectroscopy 

PANalytical X’Pert PRO MRD 
systems

A specially designed multi 
chamber PLD and dc/rf-

magnetron sputtering coupled in 
series

Physical property 
measurement system 

(PPMS)

Electron Paramagnetic 
resonance (EPR) spectrometer

Magneto-Optical-Kerr Effect 
(NanoMOKE-III)

MPMS-Squid based 
magnetometer 

Atomic Layer 
Deposition System 

(M/s Picosun, Model 
R-200)



On-going Projects

National Mission

• Setting up of the “National Facility for the Validation of Solar Cell Efficiency” at CSIR-NPL

• Silicon Reference Material as Standard for powder X-ray diffraction measurements

• Fonoclock with a time synchronization accuracy of ±10 ms

Industrial Applications

• Development of indigenous Electro-magnetic Acoustic Transducer (EMAT) based instrument for non-contact 
material testing

• Development of acoustical lightweight interior dry wall panel for high sound insulation

• E-field sensor along with its calibration facility inside Gigahertz Transverse Electromagnetic (GTEM) cell

Societal Applications

• Solar energy based water harvesting system for drinking water

• Low-cost Peltier based refrigerators for rural regions

• Sunlight sensitized long afterglow phosphor powder & paint

• Recycling of plastic waste into useful tiles for low-cost housing

• Development of high-volume PM2.5 sampler for environment monitoring

Maintenance of Existing National Calibration Facility

• Enhancing and expanding the existing Apex calibration capabilities in the National interest

Mission Mode Projects

• Up-gradation and development of “National Apex Calibration Facilities”

• Setting up of “New Apex Calibration Facilities for Solar Cells, Biomedical-equipments and Environmental - 
pollutants”

• Setting up of R&D Centre for “Quantum Standards”

• Materials & Devices for Strategic, Renewable-energy and Societal Applications

• Extending NPL facilities for research and industrial growth

AcSIR, (Academy of Scientific Innovative Research) was established by an Act of Parliament, (The Gazette of India No.15 
dated February 7, 2012 and notified on April 3, 2012). AcSIR is a world class research academy functioning with 37 
national laboratories, 6 units and 39 extension centres, encompassing biological, physical, chemical and engineering 
sciences, of the Council of Scientific & Industrial Research (CSIR) that have the country’s best infrastructural facilities. 
AcSIR has been established with an aim to substantially increase the number of researchers in integrative and 
interdisciplinary areas of science and engineering. The primary focus is on research and in imparting instructions in areas 
not commonly taught in regular academic universities across India, by disseminating advanced knowledge in science & 
technology and by providing teaching and research opportunities in frontier areas.

Various courses offered during different semesters under the Ph.D. & IMP programme are as follows:

Fundamentals of Electronic Materials & Semiconductor Devices

Physics & Technology of Thin films

Advanced Materials Characterization Techniques

Nanostructured Materials

Quantum Optics & Advanced Solid State Optical Devices

Engineering Materials

Research Methodology, Technical writing &  Communication Skills

Superconducting & Magnetic materials

Advanced Measurement Techniques & Metrology

Advanced Computational Physics

Academy of Scientific & Innovative Research



National Facility for 
Validation of Solar Cell Efficiency

Facility to academic / research institutions & industries

Expertise/facility available at CSIR-NPL is being used for the calibration of  parameters i.e. 

light, active area of solar cell, current, voltage & temperature which are needed for 

validation of solar cell efficiency.

CSIR-NPL records more than ten 
measurements for the estimation of 
uncertainty in the efficiency of organic 
solar cells. 

Efficiency measurement facility 
created in clean room (ISO Class 7) for 
organic solar cells & in the process of 
establishing  this facility for silicon 
solar cells.

Measurement of Standard Silicon Solar Cell

Uncertainty in the measurementReproducibility of measurements

Parameters Measured values

Isc 130.04 ± 0.11 mA

Voc 616.14 ± 0.13 mV

Fill Factor 0.721

Area 4.00 - 0.048 cm2

Efficiency 14.38 ± 0.01 %

Parameters Measured values

Isc 387.95 - 0.01 µA

Voc 635.95 - 5.6 mV

Fill Factor 0.436

Area 0.025 cm2

Efficiency 4.27 - 0.22%

Measurement of organic solar cells



Recycled Plastic Waste Tiles for designing 
structures for Societal Usage

Disposal of Plastic Waste is a major problem. It is non-biodegradable & it mainly consists of 

low density polyethylene plastic bags, bottles etc. Burning of these waste plastic bags 

causes environmental pollution. The main objective of the present project is to utilize waste 

plastic bags for designing of materials for utilization of tiles in building of toilets and rooms 

for general public for societal benefits.

Conventional Toilets by Sulabh International

Applications:
These waste plastic bags tiles can be used for designing 
structures for societal usage like toilets or rooms

Advantages:
The advantage of the innovation is the utilization of waste 
plastic bags and bottles in the form of tiles which can be used 
for designing the structure for making a smart toilet or any 
other structure for societal usage. 

Potential Users: 
Under Swacch Bharat Abihyan, Ministry of Housing, Sulabh

Cost Effective Waterless Toilet made at CSIR-NPL

Tiles made out 
of Plastic Waste



Atomic Clocks
Clocks with 1 s inaccuracy over the age of the universe

The in-house developed cesium fountain is 

operational since 2011 and it has  reached an 
15accuracy of 1 part in 10 . This is the one out of 

ten fountains in the world and the first one in 

the country. 

Optical 
setup

Fountain

Pictorial representation of 
the single trapped ion 
which will be used for 
optical atomic clock to 
reach an accuracy of 1 part 

1 8in  10  that  is  1  s  
inaccuracy in 10 billion 
years. Single ytterbium-
ion will be trapped at laser 
cooled to about 0 K by 
simultaneous use of five 
l a s e r s .  T h e  h i g h l y  
forbidden clock transition 
at 467 nm will be probed 
for the atomic clock. 



Long Afterglow Phosphor Powders and Paints
(Sunlight excitable and green light emitting re-chargeable powders)

Protected by Indian Patent No. 225682

What is this Product?:  
* Special kind of photon energy storage & emitting materials in a transparent paint  

vehicle
* Readily excited by house-hold lamp, fluorescent light, sunlight, ambient lights 

etc.
* Glows in the dark for 8-10 hours – No continuous supply of energy is required 
* Non-radioactive, non-hazardous, re-chargeable 

Advantages: 

Used as source of light in dark conditions – Identification of objects in sudden power 
failures – escape route markings & rescue guidance system – Warning signs for 
accident prevention – Producing special effects in bars, discotheques etc. – Household 
and consumer products like switches, watches, ceramic tiles, toys, sports equipment 
etc. 

Broad Applications  of the Product:
#

Ø Indigenously developed GREEN  emitting long afterglow phosphor powder and 
paint for marking desired warning signs, emergency escape routes for traffic 
vehicles on highways.
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Contact:

Director
CSIR-National Physical Laboratory

Dr K S Krishnan Marg, New Delhi – 110012
Phone (Reception): +91 1145609212

Fax: +91 11 45609310

National Measurement Institute of India
In Service to the Nation
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