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lkjka'k

jeu izHkko chloha lnh ds rhljs n'kd dh ,d egRoiw.kZ [kkst FkhA bl [kkst ds ifj.kke vkSj izHkko 
bruh nwjxkeh laHkkoukvksa ls ifjiw.kZ Fks fd [kkst dh ?kks"k.kk ds rhu o"kZ ds Hkhrj gh bls ukscsy iqjLdkj 
iznku fd;k x;kA jeu dh liQyrk bl rF; esa fufgr gS fd mUgksaus vius Lo;a ds lk/uksa ls gh ,d 
vR;ar vk/qfud vkSj lqxzkgh ,slk LisDVªeekih vfHkdfYir vkSj fufeZr fd;k tks iQksVkWuksa vkSj nzO;d.kksa ds 
vizR;kLFk la?kV~Vksa ds ifj.kkeLo:i mRlftZr vR;ar {kh.k fofdj.kksa dks Hkh lalwfpr dj ldrk FkkA foKku 
,oa izkS|ksfxdh dh izxfr ds lkFk jeu LisDVªeekih esa gq, lrr fodkl vkSj lq/kkj ls blds vuqiz;ksx 
fofHkUu {ks=kksa esa c<+rs gh x, gSa vkSj ;g Øe tkjh gSA bu vuqiz;ksxksa dk ifjlj vR;ar foLr`r gS] ftuesa 
,d vksj vijk/ foKku gS rks nwljh vksj czãk.M dh lajpuk dk vè;;u gSA ;g ys[k bl vxz.kh [kkst 
dh o`f¼ vkSj fodkl ds eq[; pj.kksa ij izdk'k Mkyrk gS vkSj lkFk gh mu uoiFk ekxks± dk mYys[k 
djrk gS ftuls bl izHkko ds fofHkUu {ks=kksa esa vuqiz;ksx laHko gks ldsA bldh 'kfDr vkSj laHkkoukvksa dh 
,d >yd Hkh ;gka vkidks feysxhA

ABSTRACT
Raman effect was an important discovery of the third decade of twentieth century. The 
discovery has so far reaching consequences that it was awarded Nobel prize within 
three year of its announcement. The success of Raman lies in the fact that he could design 
and devise highly sophisticated and sensitive spectrometer indigenously to detect 
even very feeble radiations produced in the inelastic collision of photons with material 
particles. With the advancement of science and technology Raman spectrometer has 
been and being developed and improved to find applications in a large number of 
fields spanning forensic science to the structure of the universe. This article highlights 
the major steps in the growth and development of this pioneering discovery leading 
to break through of its applications  in various areas and also provides a glimpse of its 
power, potential and possibilities.

eq[; 'kCn % jeu izHkko] lh-oh- jeu] jeu izHkko ds vuqiz;ksx] izdh.kZu] LiSDVªe

Key words : Raman Effect, C.V. Raman, Applications of Raman effect, Scattering, 
spectrum

ifjp;

1930 esa HkkSfrdh dk ukscsy iqjLdkj Hkkjrh; oSKkfud 
pUnz'ks[kj osadVjeu dks muds uke ij izfl¼ izdk'k 

fodh.kZu izHkko ̂ jeu izHkko* ds fy, fn;k x;k FkkA jeu 
,d vR;Ur mRlkgh] ifjJeh] vkSj es/koh O;fDr FksA 
19 o"kZ dh vk;q esa mUgksaus izFke Js.kh esa izFke jgrs gq, 
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HkkSfrdh esa ,e-,- fd;k vkSj foÙk lsokvksa dh izfr;ksxh 
ijh{kk esa liQy gksdj dydÙkk esa miegkys[k vf/dkjh 
cu x,A dqN dj xqtjus dh pkg vkSj foKku ds izfr 
:fp us mUgsa egsUnz yky ljdkj }kjk LFkkfir foKku 
vuqla/ku laLFkk bfUM;u ,lksfl,'ku iQkWj dYVhos'ku 
vkWiQ lkbalst ls tksM+ fn;kA os fnu Hkj vius nkf;Ro 
dk fuokZg djus esa O;Lr jgrs vkSj 'kke ls nsj jkr 
rd iz;ksx'kkyk esaA mudk izkjafHkd dk;Z ok| ;a=kksa dh 
dk;Ziz.kkyh ls tqM+s foKku ds vUos"k.k ls lac¼ jgkA

jeu dk foKku ds izfr leiZ.k bruk rhoz Fkk fd 
1917 esa tc mUgsa dydÙkk fo'ofo|ky; esa HkkSfrdh 
ds ikfyr izksiQslj cuk, tkus dk izLrko feyk rks 
viuh ljdkjh ukSdjh NksM+dj yxHkx vk/h rU[kkg 
ij mUgksaus bl in dks Lohdkj dj fy;kA jeu dh 
laiw.kZ f'k{kk Hkkjr esa gh gqbZ Fkh vkSj vHkh rd nqfu;k 
ds vU; oSKkfudksa ds lkFk mudk laidZ iqLrdksa vkSj 
varjjk"Vªh; 'kks/if=kdkvksa esa Nis ys[kksa ds ekè;e ls 
gh FkkA 1921 esa igyh ckj ,d vè;;u ;k=kk ij 
mUgsa fons'k tkus dk volj feykA ikuh ds tgkt ls 
;k=kk djrs le; lkxj ds uhys&uhys ty us mudk 
è;ku vkdf"kZr fd;kA ykMZ jSys us vkdk'k ds uhys jax 
dh  liQy O;k[;k ok;qd.kksa ls izdk'k&fodh.kZu ds 
vkèkkj ij dh Fkh fdUrq lkxj ty dk uhyk jax mUgksaus 
vkdk'k dk ty esa izfrfcEo eku fy;k FkkA jeu dks 
;g O;k[;k Lohdk;Z ugha FkhA mudks yxrk Fkk fd tks 
fl¼kar ok;q ds uhys jax ds fy, mÙkjnk;h Fkk ogh 
ty ds uhys jax ds fy, Hkh gksuk pkfg,] blfy,] 
viuh okilh ;k=kk esa mUgksaus ,d tsch LisDVªeekih 
vius lkFk j[kkA ,l-,l- ujdqaMk uked ty;ku ij 
;k=kk ds nkSjku mUgksaus Xysf'k;jksa vkSj ty ls izdh.kZu 
ds dqN iz;ksx bl ;a=k dh lgk;rk ls fd,A Hkkjr 
igaqprs&igqaprs mUgsa fo'okl gks x;k fd mudk fopkj 
lgh FkkA mUgksaus uspj dks ,d NksVk ys[k bl laca/ 
esa Hkstk vkSj ;qok oSKkfudksa ds vius ny ds lkFk 
izdk'k&izdh.kZu laca/h vius iz;ksxksa esa yhu gks x,A 
7 o"kZ ds vFkd ifjJe vkSj lSdM+ksa nzoksa ,oa Bkslksa 
ls izdk'k&izdh.kZu dk vè;;u djus ds ckn vkf[kj 

28 iQjojh] 2015 dks mUgksaus jeu izHkko dh ?kks"k.kk 
dhA 1987 ls Hkkjr esa ;g fnu jk"Vªh; foKku fnol 
ds :i esa euk;k tkrk gSA

D;k gS jeu izHkko\

ljy 'kCnksa esa dgsa rks jeu izHkko ds vuqlkj tc dksbZ 
,d o.khZ izdk'k nzoksa vkSj Bkslksa ls gksdj xqtjrk gS 
rks mlesa vkifrr izdk'k ds lkFk vR;Yi rhozrk dk 
dqN vU; o.kks± dk izdk'k ns[kus esa vkrk gSA 'kq: esa 
jeu us lw;Z ds izdk'k dks cSaxuh fiQYVj ls xqtkj dj 
izkIr cSaxuh izdk'k fdj.k iqUt dks nzo ls xqtkjkA fuxZr 
izdk'k iqat eq[;r% rks cSaxuh jax dk gh Fkk] ijUrq bls 
gjs fiQYVj ls xqtkjus ij blesa cgqr de ifjek.k esa 
gjh fdj.kksa dk vfLrRo Hkh ns[kus esa vk;kA jeu ds 
bl iz;ksx dk O;oLFkk fp=k dqN bl izdkj Fkk %

fp=k &1

60 ls T;knk fofHkUu nzoksa ij iz;ksx nksgjkus ds 
ckn ;g lqfuf'pr gks x;k fd lHkh nzo jeu LisDVªe 
n'kkZrs gSaA nzo cnyus ls dsoy mlls izdhf.kZr LisDVªeh 
js[kk dk jax cnyrk gSA vHkh rd ds iz;ksxksa esa fliQZ 
ns[kdj izHkko dh iqf"V dh tk jgh FkhA fdUrq jeu 
tkurs Fks fd tc rd jeu&js[kkvksa dh rjaxnSè;ks± vkSj 
mudh vkisf{kd rhozrk dk ekiu ugha fd;k tk,xk 
rc rd u rks izHkko dh larks"ktud O;k[;k dh tk 
ldsxh vkSj u gh oSKkfud txr esa ekU;rk izkIr gksxhA 
blds fy, mUgksaus ,d DokVZt LisDVªksxzkiQ dk mi;ksx 
fd;k] ftlds ifjek.kkRed ifj.kke ekpZ 31] 1928 
ds bfUM;u tuZy vkWiQ fiQftDl esa izdkf'kr gq,A

jeu izHkko dh O;k[;k

jeu izHkko dh mi;qDr O;k[;k dsoy DokaVe fl¼kar 
ds vk/kj ij dh tk ldrh gS] tgka ,do.khZ (fuf'pr 
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rjaxnSè;Z ds) izdk'k iqat dks ÅtkZ  ;qDr 
d.kksa (vFkok iQksVksuksa) ds izokg ds :i esa ns[kk tkrk 
gSA ;s iQksVkWu tc ekè;e (ekuk ok;q) ds d.kksa ls 
Vdjkrs gSa rks muesa ;k rks izR;kLFk la?kV~V gksrk gS ftlls 
vfuok;Zr% vkifrr vko`fÙk dh gh rjaxsa mRlftZr gksrh 
gSa (jsys izdh.kZu) ;k fiQj vizR;kLFk la?kV~V gksrk gS 
ftlls vkifrr fofdj.kksa ls vf/d rjaxnSè;Z (;k de 
vko`fÙk) dh LisDVªeh js[kk,a (LVkWd js[kk,a) Hkh izkIr 
gks ldrh gSa vkSj de rjaxnSè;Z (;k vfèkd vko`fÙk) 
dh LisDVªeh js[kk,a (,f.V LVkWdZ js[kk,a) HkhA vizR;kLFk 
la?kV~V ls izkIr fofdj.kksa dk izØe jeu izdh.kZu 
dgykrk gS vkSj blds ifj.kke Lo:i izkIr LisDVªeh 
js[kk,a jeu js[kk,a dgykrh gSaA

jeu izHkko % HkkSfrdhfonksa dk izHkkoh vkStkj
'kq:vkrh nkSj esa jeu izHkko dk mi;ksx HkkSfrdhfonksa  
}kjk 'kks/ vè;;uksa esa fd;k x;kA igys 7 o"kks± esa bl 
izHkko dks vk/kj cuk dj 700 ls vf/d oSKkfud 
'kks/ i=k izLrqr fd, x,A ,d vksj lS¼kafrd HkkSfrdh 
dh n`f"V ls bl izHkko us DokaVe HkkSfrdh dks lqn`<+ 
vk/kj iznku djus dk dk;Z fd;k rks ogha nwljh vksj 
izk;ksfxd HkkSfrdfonksa dks fØLVyksa vkSj v.kqvksa dh 
lajpukvksa ds vè;;u ds fy, ,d vR;Ur n{k] ljy 
rduhd iznku dhA fiQj /hjs&/hjs HkkSfrdfonksa dh 
bl ubZ rduhd esa :fp de gksus yxhA ij rc rd 
jlk;uKksa ds chp ,d fo'ys"k.kkRd vkStkj ds :i esa 
;g rduhd yksdfiz; gksus yxh FkhA

jeu izHkko % jlk;uKksa ds vkStkj ds :i esa
izR;sd inkFkZ dk viuk fof'k"V LisDVªe gksrk gSA vr% 
inkFkZ dks u"V fd, fcuk feJ.kksa dk Hkh jklk;fud 
fo'ys"k.k bl rduhd }kjk fd;k tk ldrk Fkk vkSj 
inkFkZ dkcZfud gks ;k vdkcZfud mlds gLrk{kj jeu 
LisDVªe esa igpkus tk ldrs FksA lkFk gh LisDVªeh 
js[kkvksa dh rhozrk dh rqyuk ls muds lkis{k ifjek.k 
dh mifLFkfr dk vkdyu Hkh fd;k tk ldrk FkkA 
;g ,d O;kid rduhd Fkh vkSj bldk mi;ksx nzoksa 
ds vfrfjDr xSlksa vkSj Bkslksa ds fy, Hkh fd;k tk 
ldrk FkkA

fdarq f}rh; fo'o;q¼ ds ckn lqxzkgh lalwpdksa vkSj 
bysDVªkWfudh esa gq, fodkl ds dkj.k oSKkfudksa dks 
vojDr LisDVªefefr jeu LisDVªefefr ls ljy yxus 
yxh vkSj jeu izHkko ds vuqiz;ksxksa dh vksj :>ku dqN 
de gqvkA fdarq yslj dh [kkst ds ckn 1960 ls jeu 
izHkko fiQj ls oSKkfud vUos"kdksa esa yksdfiz; gks x;kA

yslj vkSj jeu izHkko
jeu izHkko ds lalwpu esa lcls dfBu leL;k ;g Fkh fd 
jeu js[kk,a cgqr {kh.k gksrh Fkh blfy, muds lalwpu ds 
fy, vR;ar rhoz izdk'k lzksr dh vko';drk FkhA yslj 
us u dsoy ,slk vR;ar rhoz izdk'k lzksr iznku fd;k 
oju izdhf.kZr izdk'k esa ,sls u, izHkko izofrZr fd, 
ftUgksaus jeu LisDVªefefr esa u, vk;ke tksM+ fn,A ifj.
kkeLo:i jeu LisDVªksLdksih ds vusd ifjoÙkZ fodflr 
gq,A buesa ftu ewy ladYiukvksa dk mi;ksx fd;kk x;k 
gS muesa lqxzkfgrk òf¼ ds fy, ì"Bof/Zr jeu] LFkkfud 
foHksnu esa lq/kj ds fy, jeu ekbØksLdksih vkSj vR;ar 
fof'k"V lwpuk izkfIr ds fy, jstksusal jeu eq[; gSaA bu 
ladYiukvksa ds lekdyu ls vusd fHkUu&fHkUu jeu 
LisDVªe rduhds fodflr dh xbZ gSaA

iwQfj;j :ikarj.k (FT) rduhdksa vkSj MkWVk izca/u 
ds fy, dEI;wVjksa dk vuqiz;ksx tqM+ tkus ds ckn 1980 
ds n'kd ds mÙkjk/Z ls O;kolkf;d jeu LisDVªeekih 
miyC/ gks x, vkSj vc dksbZ {ks=k Hkh jeu izHkko ds 
vuqiz;ksxksa ls vNwrk ugha jgk gSA

jeu izHkko ds vuqiz;ksx
tgka Hkh fcuk lSaiy dks {kfr igqapk,] nzqrxfr ls 
inkFkZ fo'ks"k ds dqN d.k igpku dj fu"d"kZ fudkys 
tk ldrs gksa] ogka jeu izHkko lcls vf/d izHkkoh 
rduhd iznku djrk gSA vfHkuo jeu LisDVªefefr ds 
dqN vuqiz;ksx uhsps fn, x, gSa %
	vkS"kf/;ksa] isVªksdsfedyksa vkSj izlk/u lkefxz;ksa ds 

fuekZ.k izØeksa ds vè;;u] ekWuhVju vkSj xq.koÙkk 
fu/kZj.k esaA

	vijk/ foKku esa iSdsV~l ;k cDlksa dks fcuk [kksys 
muds vUnj fo|eku fof'k"V inkFkks± (tSls eknd 
inkFkks±) ds lalwpu esaA
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	isaV m|ksx esa jlk;uK tSls&tSls isaV lw[krk gS rks 
mlesa D;k jlk;fud vfHkfØ;k,a gksrh gSa] ;g 
vè;;u dj ldrs gSaA

	LVSaM&vkWiQ fjeksV jeu uked rduhd dk mi;ksx 
djds] ftles izk;% izdk'k ladyu ds fy, 
VsfyLdksi dk vkSj jeu js[kkvksa dks lalwpd rd 
ys tkus ds fy, vkWfIVd iQkbcjksa dk mi;ksx gksrk 
gS] gkfudkjd ;k jsfM;ks,fDVo inkFkks± dk lqjf{kr 
nwjh ls vè;;u fd;k tk ldrk gSA

	jeu LisDVªe dk mi;ksx djds izdk'k jlk;uK vkSj 
izdk'k tho oSKkfud 10–11 s rd vkSlr vk;q ds 
{k.kthoh jlk;uksa rd ds LisDVªe izkIr dj ldrs gSaA

	HkwxHkZ'kkL=kh vkSj [kfut oSKkfud jRuksa vkSj [kfutksa 
dh igpku rFkk fofHkUu n'kkvksa esa [kfut&O;ogkj 
vkfn dk vè;;u djus ds fy, bl rduhd dk 
mi;ksx djrs gSaA

	dkcZu uSuksV~;wcksa ,oa ghjksa dh xq.koÙkk vkSj xq.kksa ds 
vè;;u ds fy, jeu izHkko dk mi;ksx fd;k tk 
jgk gSA

	thou&vè;;uksa tSls Mh,u,@vkj,u, fo'ys"k.k esa] 
jksx funku] ,dy lsy fo'ys"k.k vkfn esa Hkh O;kid 
iSekus ij jeu izHkko mi;ksx esa yk;k tk jgk gSA

jeu izHkko ds Hkkoh vuqiz;ksxksa laca/h vuqlaèkku
	LVSuiQksMZ fo'ofo|ky; ds oSKkfud uSuksVSDuksykWth dk 

jeu izHkko ds lkFk mi;ksx djds V~;welZ dh tkap ds 
fy, vuqla/ku dj jgs gSa ftlds }kjk dqN dSalj;qDr 
dksf'kdkvksa dh mifLFkfr Hkh ntZ dh tk ldsxhA

	 blds fy, ,sls fof'k"V uSuksd.k vfHkdfYir fd, 
x, gSa tks bUtsD'ku }kjk jDr izokg esa igqapk nsus ij 
dsoy dSalj dksf'kdkvksa dh igpku dj muls gh 
tqM+saxsA tc yslj izdk'k Ropk ij Mkyk tk,xk rks ;s 
uSuks d.k fof'k"V jeu flXuy ijkofrZr djsxs ftuds 
vk/kj ij dSalj dksf'kdkvksa dh mifLFkfr igpkuh 
tk ldsxhA bl ifj;kstuk ls tqM+s izksiQslj latho lke 
xaHkhj dk dguk gS fd 'kh?kz gh uSuksVSd vk/kfjr 
jeu LisDVªksehVj iz;ksx ds fy, miyC/ gks tk,saxsA

	oSKkfud czãk.M esa fo|eku izR;sd izsf{kr inkFkZ 
dk jeu LisDVªe izkIr dj mldk MkWVkcsl rS;kj 
dj jgs gSaA czãkaM dh bl fiQaxj fizafVax ds ckn 

dgka D;k gS] D;k ?kV c<+ jgk gS vkfn czãkaM 
laca/h lw{e tkudkjh czãkaM esa gksus okyh ?kVukvksa 
dh ,d vR;ar lw{en`f"V izLrqr djsaxsA

	 u'khyh nokbZ;ksa] iznw"k.kksa vkSj foLiQksVdksa vkfn ds 
MkWVkcsl igys gh rS;kj gks pqds gSa vc NksVs&NksVs 
jeu LdSujksa dk mi;ksx djds Lexyjksa vkSj 
vkradokfn;ksa dks idM+uk vklku gks x;k gSA

	jksVjMe dh fjoj Mk;XuksfLVd uke dEiuh us 
,d ,slk cSDVhfj;k ,ukykbtj fodflr fd;k gS] 
ftlds }kjk rRdky jksxh ds 'kjhj esa fo|eku 
jksxdkjh lw{ethoksa dh igpku dh tk ldsxhA

	vk'kk gS fd 'kh?kz gh jDr ijh{k.k xqtjs dy dh 
ckr gks tk,saxs] D;ksafd ckgj ls gh jksxh ds jDr 
dk jeu LisDVªe ysdj blesa fo|eku Xyqdkst] 
dksysLVjkWy] ;wfjd ,flM vkfn dk lVhd vkdyu 
fd;k tk ldsxkA
le; ds lkFk jeu izHkko ds vuqiz;ksx c<+rs tk jgs 

gSa vkSj ;g 21oh 'krkCnha esa jeu izHkko dh fojklr 
ds egRo dks n'kkZrk gSA

fu"d"kZ

gekjs fy, rks ;g fojklr vkSj Hkh egRoiw.kZ gSA 
blfy, gh ugha fd jeu gekjs FksA blfy, Hkh fd os 
lk/uksa ij lk/uk dh fot; ds izrhd gSaA jeu dh  
iwjh f'k{kk&nh{kk bl ns'k esa gh gqbZA Lo;a 200 #- dk 
LisDVªeekih vfHkdfYir dj] dsoy yxu] ifjJe vkSj 
,dfu"B vuqla/ku ds cy ij bruh egRoiw.kZ [kkst 
dj ldsA ge brus ijkUeq[kkis{kh D;ksa gks x, fd 85 
o"kZ esa Hkh vius dks ,d nwljs ukscsy iqjLdkj ds ;ksX; 
lkfcr ugha dj ldsA jeu dh fojklr dks vkxs c<+kus 
dh ftEesnkjh gekjh ugha rks vkSj fdldh gS\

lanHkZ (References)
1.	 Uma Parmeshwaram; C.V. Raman a 

biography, Penguin books, India
2.	 C.V. Raman : Scientific papers of C.V. 

Ramn, Editor S. Rameshwaram
3.	 Ewen Smith and Geoffrey Dent : Modern 

Raman Spectroscopy A Practical Approach, 
Wiley rFkk vusd osclkbV ftu lHkh ds uke 
lwpho¼ djuk O;ogk;Z ugha gSA  	 q

Vigyan_Prakash.indd   12 7/31/2016   3:42:51 PM




