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cg';Gwfgd"ns sfo{ Pjd\ pNn]vgLo of]ubfg
u/]jfkt k|l;4 j}1flgs cNk|m]8 gf]a]nsf]
gfdaf6 k|To]s jif{ ljleGg ^ ljwfdf lbOg]
ljZj rlr{t gf]a]n k'/:sf/ ;g\ !()! b]lv
k|bfg ul/Fb} cfPsf] 5 . k|To]s ljwfdf k|bfg
ul/g] Ps s/f]8 :jLl8; qmf]g/ -!#=^) nfv
cd]l/sL 8n/_ sf] k'/:sf/ /fzL, :j0f{kbs
/ k|df0fkq /x]sf ] gf ]a ]n k '/:sf/sf
lah]tfx?sf] gfd k|To]s jif{ cS6f]a/df gf]a]n
;ldltåf/f k|sflzt ug]{ ul/G5 / gf]a]nsf]
lgwg ePsf] lbg l8;]Da/ !) tfl/vdf
lah]tfx?nfO{ ;Ddfg u/L k|bfg ul/G5 .

o;} ;Gbe{df ;g\ @))& sf] nflu gf]a]n
;ldltåf/f ef}ltszf:qtkm{ ;+o'Qm ?kdf
o'/f]k]nL j}1flgsx? cNa6{ km6{ / lk6/
u|'Pgju{, /;fogzf:qtkm{ hd{gLsf j}1flgs
u]xf{8 P6{n, lrlsT;fzf:qtkm{ ;+o'Qm ?kdf
j}1flgsqo dfl/of] cf/= Sofk]rL, cf]lne/
l:dly; / dfl6{g h]= OefG;, ;flxTotkm{ 8f]l/;
n]l;Ë, cy{zf:qtkm{ lncf]lg8 x/ljh, Pl/s
P;= dfl:sg / /f]u/ aL= dfo/;g tyf
zflGttkm { ;+o 'Qm ?kdf cd]l/sL k"j {
pk/fi6«klt cn uf]/ / cfOkL;L;L ;+:yfnfO{
;f] k'/:sf/ k|bfg ul/Psf] 5 .

;g\ @))& df lj1fg / k|ljlwsf];g\ @))& df lj1fg / k|ljlwsf];g\ @))& df lj1fg / k|ljlwsf];g\ @))& df lj1fg / k|ljlwsf];g\ @))& df lj1fg / k|ljlwsf]
If]qdf k|bfg ul/Psf gf]a]n k'/:sf/x?If]qdf k|bfg ul/Psf gf]a]n k'/:sf/x?If]qdf k|bfg ul/Psf gf]a]n k'/:sf/x?If]qdf k|bfg ul/Psf gf]a]n k'/:sf/x?If]qdf k|bfg ul/Psf gf]a]n k'/:sf/x?

ef}ltszf:q

o; jif{ ;g\ @))& sf] ef}ltszf:qtkm{sf]
gf]a]n k'/:sf/ k|mfG;sf ef}ltszf:qL cNa6{
km6{ (Albert Fert) / hd{gLsf ef}ltszf:qL
lk6/ u|'Pgju{ (Peter Grünberg) nfO{ ;+o'Qm
?kdf æhfoG6 DofUg]6f] /]lh:6]G;Æ cyf{t\
hLPdcf/sf] k|efjsf] ;DaGwdf dxTjk"0f{ vf]h
u/]jfkt k|bfg ul/Psf] 5 . j}1flgåo dWo]
cNa6{ km6{ k|mfG;sf] cf;]{l:yt Ps k|ltli7t
Unité Mixte de Physique
CNRS/THALES
;+:yfdf j}1flgs
lgb]{zssf ?kdf
;g\ !((% b]lv
sfo{/t 5g\ eg]
lk6/ u | 'Pgju{
h d { g s f ]
h 'P lnsf l:yt
;f]ln8:6]6 l/;r{
O l G : 6 R o ' 6 d f
k|f]km];/sf] ?kdf
sfo{/t 5g\ .

ljZj g }
sDKo'6/ o'udf

k|j]z u/]sf] kl/k]Iodf j}1flgsx?n] gjLgtd\
ljsf;sf] qmddf On]S6«f]lgS; ;DaGwL dxTjk"0f{
æhfoG6 DofUg ]6f ] / ] lh:6]G;Æ (Giant
Magneto-resistance (GMR)) sf] ef}lts
k|efjaf/] cg';GwfgfTds vf]h u/]jfkt o;
k'/:sf/åf/f ;Ddflgt ul/Psf] xf] . o;
cg';Gwfgsf] dxTjk"0f{ kIf s] /x]sf] 5 eg]
b'a} j}1flgsx?n] :jtGqtfk"j{s k[ys\ ?kdf
o; lhPdcf/sf] k|efj af/] ;g\ !(** df
vf]h u/]sf lyP .

of] l;4fGt cg';f/ yf]/} dfq r'DasTj
If]qdf kl/jt{g NofpFbf 7"nf] kl/df0fsf] ljB't
cj/f ]wdf kl/jt{g ug{ ;lsG5 . o;
cg';Gwfgaf6 r'DasLo ?kdf ;+/lIft
tYofª\s Pjd\ ;"rgfx?nfO{ xf8{ l8:saf6
On]lS6«sn ;ª\s]t dfkm{t\ g} sDKo'6/n] k9\g
;Ifd ePsf] 5 .

On]S6«f]lgS;sf] If]qdf o;sf] k|efjn]
cToGt dxTjk"0f{ of]ubfg k'¥ofPsf] b]lvG5,
lsgls o;sf] k|of]uaf6 s'g} klg xf8{l8:sdf
;+/lIft u/L /flvPsf] clteGbf clt ;"Id
;"rgfx? -t:jL/, ;ËLt cflb_ nfO{
;lhn};Fu k9\g jf k|fKt ug{ ;lsG5 . cyf{t\
xf8{l8:ssf] ;fOhnfO{ ;fgf]eGbf ;fgf]
;fOhdf kl/dfh{g u/L ;Dj]bgzLn æl/8
cfp6 x]8Æ (Read out heads) agfpg
;lsG5 .

* a]wzfnf Joj:yfks, lj=kL= sf]O/fnf d]df]l/on Knfg]6]l/od tyf cAh/e]6/L / lj1fg ;ª\u|xfno ljsf; ;ldlt .

cNa6{ km6{                             lk6/ u|'Pgju{

;/f]h /fh zfxL *

df dfgjtfsf] enfOsf] lgldQ /
ljZjdf lj1fg tyf k|ljlwsf] If]qdf
dxTjk " 0 f {  vf ]h tyf
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;j{k|yd hLPdcf/ k4lt k|efjsf]
pkof]uaf6 ;g\ !((& df klxnf] l/8 cfp6
x]8 agfpg ;kmn eP . tTkZrft\ o;df y'k|}
cWoog tyf cg';Gwfgx? x'g uP .
;do;fk]If o; k4ltdf cfd"n ;'wf/ Pjd\
;+zf]wg;Fu}, ca dflg;x?n] clt ;"Id
xf8{l8S;df w]/}eGbf w]/} tYofª\s (Data)
x?nfO{ /fVg tyf k|fKt ug{ ;lsG5, h;af6
;fgf]eGbf ;fgf] Nofk6k sDKo'6/, df]afOn
sDKo'6/ agfpg ;Dej ePsf] 5 . ;ËLtsf]
If]qdf PdkL # / cfOk8 h:tf pBf]ux?sf]
nflu Ps dxTjk"0f{ vf]h ePsf] 5 .

cNa6{ km6{sf cg';f/ hLPdcf/ k|0ffnLsf]
cjwf/0ff ;g\ &) s} ztfAbLdf cfPsf] xf],
t/ To; ;dodf kbfy{x?nfO{ Ps jf b'O{

gfgf]dL6/ tx (Layer) df 5'6\ofpg ;Dej
ePsf] lyPg lsgls hLPdcf/ (GMR) n]
cfk\mgf] k|efj To;a]nf dfq b]vfpg ;SbYof],
ha kbfy{sf] tx jf kq s]xL c0f'x?sf] df]6fO{
a/fa/ x'g'kYof]{ .

;g\ *) sf] ztfAbLdf ha lj1fg tyf
k|ljlwsf] If]qdf gfgf] 6]Sgf]nf]hL jf clt;"Id
k|ljlwsf] ljsf; eof] . o; gfgf] 6]Sgf]nf]hLsf]
ljsf;qmd;Fu} j}1flgsåox?n] hLPdcf/
k4ltsf] k|efj ;DaGwdf cWoog tyf
cg ';Gwfg ug {  ;kmn eP . t;y {
hLPdcf/nfO{ gfgf] 6]Sgf]nf]hLsf] klxnf] ;kmn
pkof]usf] ?kdf k|of]u u/]sf] b]lvG5 .

cg';Gwfgsf] qmddf klxnf] r/0fdf
r'DasLo wft'sf] tx jf kqx?nfO{ r'DaTjsf]
s'g} Ps lbzfdf cfslif{t ul/G5 eg] bf];|f]
r/0fdf o;nfO{ r'DasTjsf] ljkl/t lbzfaf6
cfslif{t ul/G5 . o; qmddf b'O{ r'DasLo
kqx?sf] On]S6«f]gsf] s/]G6 k|jfxdf cj/f]w
pTkGg x'G5 . h'g klxnf] r/0fdfeGbf bf];|f]df
a9L dfqfdf b]vfkb{5 . o:tf] x'g'sf] vf;
sf/0f s] xf] eg] On]S6«f]gdf x'g] s/]G6 k|jfx
On]S6«f]gsf] l:kg (Spin) lbzfdf e/ kb{5 .
On]S6«f]gsf] l:kg ;dfgfGt/ jf ljkl/t
;dfgfGt/ x'G5 .

On]S6«f]gsf] ljkl/t ;dfgfGt/ l:kgn]
klxnf]sf] hª\S;g (Junction) k|jfxnfO{
/f]Sb5 . ;dfgfGt/ l:kg On]S6«f]g klxnf]
hª\S;gaf6 hfG5 eg] ljkl/t ;dfgfGt/
l:kg bf];|f] hª\S;gaf6 ljkl/t lbzflt/
hfG5 h;n] o;sf] ultdf cj/f]w NofpF5 .
o;sf] k|jfxn] vlK6P/ /x]sf b'O{ wft'x?sf]
txx? aLr ljkl/t lbzfaf6 r'DasLo If]q

pTkGg x'Fbf ljB'tLo s/]G6 k|jfxdf w]/} g}
a9L cj/f]w pTkGg x'g hfG5 . t;y{ b'O{
ljkl/t r'DasLo If ]qdf cjl:yt b'O {
kqx?aLr s/]G6sf] k|jfxdf h'g cj/f]wdf
leGgtf x'g hfG5 o;nfO{ g} j}1flgsåon]
æhfoG6 DofUg]6f] /]lh:6]G;Æ sf] ?kdf kl/eflift
u/]sf 5g\ .

lk6/ u|'gju{n] cfk\mgf] cWoog tyf
cg';Gwfgsf] qmddf tLgj6f wft'sf] tx jf
kqx?nfO{ k/:k/ Pscfk;df /fv]/ k|of]u
ubf{ ltgLx? aLrsf] On]S6«f]g s/]G6sf]
k|jfxdf x'g] cj/f]wdf !) k|ltztn] leGgtf
cfpg] s'/f kQf nufPsf lyP eg] csf{
j}1flgs cNj6{ km6{n] #) j6f wft'x?sf]
txnfO{ k/:k/ Pscfk;df /fv]/ k|of]u ubf{
%) k|ltztn] leGgtfTds cj/f]w pTkGg
ePsf] s'/f ;kmn ?kdf k|dfl0ft u/L
b]vfPsf lyP . oBlk cNa6{ km6{n] ;fdfGo
tfkqmddf o;sf] k|of]u u/]sf lyP eg] lk6/
u|'gju{n] Go"g tfkqmd -$=@ s]lNeg_ df cfk\mgf]
k|of]u u/]sf lyP .

o; gjLgtd\ dxTjk"0f{ vf]haf6 ;f]gL tyf
lx6frL h:tf ax'k|ltli7t sDkgLx? >Job[Zo,
; "rgf k | ljlw tyf sDKo '6/ ;DaGwL
pks/0fx? agfpg ;kmn ePsf 5g\ . o;sf]
k|of]uaf6 lgs6 eljiod} Pd¥ofd (MRAM)
-DofUg]l6s ¥ofG8d d]df]/L_ agfpg ;kmntf
k|fKt x'g]5 .

o; hLPdcf/ k |0ffnLsf ] k |of ]un]
lrlsT;fzf:qsf ]  I f ]qdf cf0 f 'j + lzs
hfgsf/Lx? klxrfg ug{ tyf P06La8Lx?nfO{
klg kQf nufpg d2t k'Ug] b]lvG5 .
pgLx?sf] o; k|of]uaf6 cf}Bf]lus k|ljlwsf]
If]qdf Pp6f gofF qmflGt cfO{ Pp6f gofF
sf]z]9'Ëf ylklbPsf] 5 .

/;fogzf:q

;g\ @))& sf] /;fogzf:qtkm{sf] gf]a]n
k'/:sf/ hd{g j}1flgs u]xf{8 P6{n (Gerhard
Ertl) nfO{ k|bfg ul/Psf] 5 . of] k'/:sf/
pgnfO { 7f ]; ;txdf x 'g ] /f;folgs
k|ltlqmofsf] cWoog tyf cg';Gwfgdf dxTjk"0f{
of]ubfg k'¥ofPjfkt lbOPsf] xf] . pgL hd{gLsf]
jln{gl:yt Ps k|ltli7t lk|m6\h–xfa/–
OlG:6Ro'6sf] ef}lts–/;fogzf:q ljefudf
k|f]km];/ Od]l/6;sf] ?kdf sfo{/t 5g\ .u]xf{8 P6{n

;g\ *) sf] ztfAbLdf ha

lj1fg tyf k|ljlwsf] If]qdf

gfgf] 6]Sgf]nf]hL jf

clt;"Id k|ljlwsf] ljsf;

eof] . o; gfgf]

6]Sgf]nf]hLsf]

ljsf;qmd;Fu}

j}1flgsåox?n] hLPdcf/

k4ltsf] k|efj ;DaGwdf

cWoog tyf cg';Gwfg ug{

;kmn eP . t;y{

hLPdcf/nfO{ gfgf]

6]Sgf]nf]hLsf] klxnf] ;kmn

pkof]usf] ?kdf k|of]u

u/]sf] b]lvG5 .
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k'/:sf/af6 ;Ddflgt ul/Psf] xf] .

k[i7 /;fog lj1fgsf] cjwf/0ff ;g\ ^)
sf] ztfAbLb]lv g} k|fb'{efj ePsf] b]lvG5 .
o;} ;DefjgfnfO{ dWogh/ /fv]/ pgn] nfdf]
;dob]lv o; If]qdf cWoog u/]sf lyP .
;fwf/0ftof hgdfg;df o; ;DaGwL ljz]if
1fg ePsf ] kfO Fb }g . t/ klg b}lgs
hLjgofkgsf] qmddf of] lj1fg xfd|} jl/k/L
5l/P/ /x]sf] kfOG5, h:t} M kmnfddf nfUg]
lvof, :jR5 OGwgsf] ;|f]tsf] ?kdf ljsl;t
u/]sf] ˆo'n ;]N;, On]S6«f]lgS;sf] cfwf/e"t
dflgg] ;]ldsG8S6/ cflb aGg] k|lqmofx?
;/n ?kdf hfGg Pjd\ a'‰g dxTjk"0f{ e"ldsf
lgjf{x u/]sf] kfOG5 .

cf}Bf]lus If]qdf o; lj1fgsf] dxTj w]/}
g} /x]sf] kfOG5 . pTk|]/ssf] e"ldsf /f;folgs
pBf]udf ckl/xfo{ ePsf] b]lvG5 . h;n]
c;Dej lsl;dsf] b]lvg] k|of]unfO{ ;xh
;/n ?kdf cufl8 a9fpg d2t ub{5 . sRrf
kbfy{sf] ?kdf /x]sf] cdf]lgof (Ammonia)
n] /f;folgs dnsf] pTkfbgdf dxTjk"0f{
e"ldsf v]n]sf] x'G5, h'g pRr rfkdf kmnfdsf]
;T;u{df gfO6«f]hg / xfO8«f]hgnfO{ NofpFbf
pTkfbg x'G5 h;nfO{ x]a/–af]; (Haber-
Bosch) k|lqmof elgG5 . oxfF kmnfdn]
pTk|]/ssf] sfd u/]sf] b]lvG5 . h;n] b'O{
c0f'x?nfO{ Pscfk;df glhs Nofpg] sfd
ub{5, t/ cfk"meg] /f;folgs k|ltlqmofkl5
klg klxn]s} cj:yfdf /lx/xG5 . pgn] o;
x]a/–af]; gfds /f;folgs k|ltlqmofsf] lj:t[t
?kdf cWoog tyf cg';Gwfg u/]sf lyP,
h;df pTk|]/ssf] ?kdf kmnfdsf] k|of]u
ul/Psf] lyof] . gfO6«f]hg / xfO8«f]hg b'a}
kmnfdsf] ;txdf 6fFl;P/ /x]/ Pscfk;df

;lhn};Fu k|ltlqmof u5{ . o;sf] cWoog;Fu}
s'g >]0fL aLrdf k|ltlqmof dGb ultdf x'G5 /
o;sf] sfo{Ifdtf a9fpg s:tf] k|lqmof
ckgfpg ;lsG5 eGg] ljlwnfO{ ;xh ?kdf
lrq0f ;lxt JofVof ug{ ;kmn eP . o;
k|ljlwsf] k|of]uaf6 xfjfdf /x]sf] gfO6«f]hgnfO{
;f];]/ s[ltd ?kdf hldgnfO{ pa{/f agfpg
;lsg] tYonfO{ phfu/ u/] . o;/L ljleGg
lsl;dsf ] /f;folgs k|ltlqmofx?sf ]
cWoogaf6 ;xh ?kdf k[i7 /f;folgs lj1fg
ljlwaf6 ljleGg lsl;dsf] ;d:ofx?nfO{
klxrfg ug{ tyf lgd{"n ug{ d2t ldNg]
b]lvG5 .

k[i7 /;fog lj1fgdf 7f]; kbfy{ / UofF;
kbfy{nfO{ Pscfk;df 7f]SsfP/ ljleGg
/f;folgs k|ltlqmofx? ul/G5 . h:t} df]6/
sf/x?df k|of]u ul/g] Sof6nfOl6s sGe6{/
(Catalytic convertor) sf] ;txdf x'g]
/f;folgs lqmofaf6 w'jfF lg:sFbf cfpg]
xflgsf/s sfa{g df]gf]cS;fO8 UofF;sf]
dfqfnfO{ sd ug{df d2t u5{ . P6{nn] o;sf]
cWoogsf] qmddf Kn]l6gdsf] ;txdf sfa{g
df]gf]cS;fO8sf] clS;8];g (oxidation)
k|lqmofnfO{ ;"Id ?kdf cjnf]sg u/] / o;
ljlwnfO{ cem kl/dflh{t u/L jftfj/0fnfO{
:jR5 agfpg ;lsg] s'/f oyfy{ ?kdf aflx/
NofP . t;y{ pgsf] of] cg';Gwfg kof{j/0fsf]
lgldQ cToGt pkof]uL b]lvG5 . ;Gt'lnt
jftfj/0f sNkgf ug{ ;Dej ePsf] 5 .

pgsf] o; cfw'lgs k[i7 /f;folgs
lj1fgsf] vf]haf6 cfsfzdf /x]sf] cf]hg
(ozone) tx s;/L ljgfz e}/x]sf] 5 eGg]
tYo yfxf kfpg ;lsG5 . o;s} kmn:j?k
j}1flgsx?n] /f;folgs k|ltlqmofsf] qmddf

Snf]l/gsf] Ps c0f'n] cf]hgsf] c0f'x?nfO{
s;/L gi6 u5{ / o;sf ljgf;sf] /f]syfd
s;/L ug{ ;lsG5 eGg] kQf nufpg gofF
af6f] vf]lnlbPsf] 5 . eljiodf o;sf] k|of]u
z}lIfs cg';Gwfgdf dfq geO{ cf}Bf]lus
ljsf;sf] qmddf dxTjk"0f{ e"ldsf /xg]
b]lvG5 .

lrlsT;fzf:q

o;jif{ ;g\ @))& sf] lrlsT;fzf:q tkm{sf]
gf]a]n k'/:sf/ ;+o'Qm ?kdf j}1flgs qo
dfl/of] cf/= Sofk]rL (Mario R. Capecchi),
cf]lne/ l:dly; (Oliver Smithies) tyf ;/
dfl6{g h]= OefG; (Sir Martin J. Evans)
nfO{ k|bfg ul/of] . of] k'/:sf/ pgLx?nfO{
e|'0f cj:yfsf] :tDe sf]lifsf (Stem cells)
sf] af/]df gofF cg';GwfgfTds vf]h u/]jfkt
lbOPsf] xf] . j}1flgsqodWo] O6flnog d"nsf
cd]l/sL gful/s dfl/of] cf/= Sofk]rL,
cd]l/sfl:yt ;fN6n]s l;6Lsf] ptfx
ljZjljBfnodf dfgj cfg'j+lzsL tyf
h}ljsLsf] k|f]km];/sf] ?kdf sfo{/t /x]sf 5g\ .
To:t} a]nfotsf j}1flgs cf]lne/ l:dly;
hf] clxn] cd]l/sfsf gful/s ePsf 5g\,
cd]l/sfl:yt rfk]h lxnsf] o'lgel;{6L ckm
gfy{ Sof/f]lngfdf k|f]km];/sf] ?kdf sfo{/t
5g\ eg] a]nfotL j}1flgs ;/ dfl6{g h]= OefG;
sfl8{km o'lgel;{6Ldf :s"n ckm jfof];fOG;sf]
lgb]{zssf] ?kdf sfo{/t /x]sf 5g\ .

o; jif{sf] gf]a]n k'/:sf/åf/f ;Ddflgt
ul/Psf lrlsT;fzf:qLx?n] e|'0fLo hLjsf]ifsf]
dfWodaf6 d';fdf Ps ljz]if k|sf/sf] hLg
k}bf ug]{ l;4fGt k|ltkfbg ug{ ;kmn ePÙ
h;n] eljiodf dfgj lrlsT;fsf] If]qdf /f]u

         dfl/of] cf/= Sofk]rL                       cf]lne/ l:dly;                        dfl6{g h]= OefG;

u]xf{8 P6{nn] 7f]; ;txdf
x 'g ]  / f;folgs lj1fgsf ]
;DaGwdf ulx/f ]  cWoog–
cg';Gwfg u/ ]sf ] kfOG5 .
pgnfO{ o; ljifosf] kf]Vt
ljz]if1sf] ?kdf klg lrlgg]
ul/G5 . /;folgs k|ltlqmofsf]
qmddf 7f]; ;txsf] s] e"ldsf
x'G5 eGg] tYonfO{ a'em]/ pgn]
cgj/t ?kdf UofF; tyf 7f];
kbfy{aLr x'g] cfwf/e"t cf0fljs
k|lqmof ;DaGwdf lj:t[t ?kdf
ulx/f] cWoog tyf cg';Gwfg
u/ ]j fkt o; k | lt l i7t
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lgbfgsf] lgldQ dxTjk"0f{ e"ldsf /xg]5 .

j}1flgsqoåf/f z'?sf #) jif{;Dd ul/Psf]
zf]wsfo{ d'Vo ?kn] b'O{ s'/fdf s]lGb|t /Xof] .
Pp6f xf]df]nf]u; l/sflDag];g (homologous
recombination) k|lqmofdf eg] csf]{ e|'0fLo
hLjsf]ifsf ] (Embryonic stem cells)
ljsf;qmddf . cg';Gwfgs} qmddf ;g\ !(*)
sf] cGtlt/ pgLx?n] oL b'O{ ljlwx?nfO{
;dfof]hg u/]/ Pp6f gofF ljlwsf] ljsf;
ug{ k'u] h;nfO{ ælhg 6fu]{6]8Æ (Gene
targeted) elgof], h;sf] cy{ k|f0fLdf cjl:yt
Pp6f lglZrt hLgnfO{ lgl:qmo jf lgd"{n
kfg'{ xf] . o;k|sf/ ha Pp6f hLgnfO{ lgd"{n
u/]kl5 cfpg] ljsl;t hLjnfO{ ægs cfp6
hLjÆ egL gfdfs/0f ul/of] . o; ljlwnfO{
k|of]u u/]/ j}1flgsx?n] clxn] ;Dddf %))
eGbf a9L gs cfp6 d';fx? lgsfln;s]sf
5g\ .

o; k|lqmofåf/f s'g} Psk|sf/sf] hLgnfO{
lgd"{n u/]/ hLjsf] ljsf;qmddf ljlzi6 hLgsf]
e"ldsfnfO{ lglZrt ug'{ g} /x]sf] x'G5 .

o;k|sf/ gs cfp6 (knock out) d';fsf]
ljsf;af6 dfgj z/L/df x'g] ljleGg lsl;dsf
/f]ux?nfO{ uxg ?kdf cWoog ug{ d2t
k'U5 . clxn];Dd d'6'/f]u, SofG;/, 8folal6h
cflb /f ]usf ]  cg ';Gwfgdf d ';fnfO {
j}1flgsx?n] Jofks ?kdf k|of]u ub}{ cfPklg
pgLx?åf/f ul/Psf] o; vf]hn] cem gofF
cfofd ylk lbPsf] 5 .

k|f0fLsf] ljsf;qmddf hLgsf] cj:yfdf
kl/jt{g x'g'nfO{ Ps ;fdfGo k|fs[lts k|lqmof
cGtu{t g} lnOG5 . o;nfO{ lj:t[t ?kdf
a'‰gsf] lgldQ cfg'j+lzsL ;DaGwL hfgsf/L
x'g' cfjZos x'G5, xfd|f] z/L/df cjl:yt
l8=Pg=P= df /x]sf] lgb]{lzsf adf]lhd xfd|f]
ljsf;sf] ;fy;fy} cGo cfjZos k|lqmofx?
;~rflnt ePsf x'G5g\ . l8=Pg=P= ;Fw} hf]8L
cj:yfdf /xG5 . hf]8Ldf cjl:yt Ps lx:;f
afa'af6 / csf]{ lx:;f cfdfaf6 cfPsf] x'G5 .

qmf]df]hf]dsf] hf]8fdf cjl:yt l8=Pg=P=
Ps–csf{aLr cfbfg–k|bfg x'g ;S5 .
o;}sf/0f cfg'j+lzstfdf leGgtf x'g hfG5 .

cfg'j+lzo kl/jlt{t e|'0fLo sfl;{gf]df (ES) sf]ifaf6 gscfp6 d';fx?
pTkfbg x'g] k|lqmof

cfg'j+lzo kl/jlt{ ES sf]if

Anf:6f]l;:6df 6fu]{6]8 e|'0fLo
sf]ifx?nfO{ k7fpFb}

j0f{ ;ª\s/ sf]ifx?

j0f{ ;ª\s/ d';fsf aRrfx?

j0f{ ;ª\s/ d';f tyf
;fdfGo d';faLr lg;]rg

jLo{ jLo{

cfg'j+lzo kl/jlt{t
d';fsf aRrfx?

;fdfGo d';fsf
aRrfx?

cfg'j+lzo kl/jlt{t
efn] d';f

cfg'j+lzo kl/jlt{t
kf]yL d';f

gscfp6 d';f ;fdfGo d';f

j0f{ ;ª\s/ d';f

o;k|sf/sf] k|lqmofnfO{ xf]df]nf]u; l/sflDag];g
elgG5 . o; ;DaGwdf j}1flgsåo dfl/of]
cf/= Sofk]rL tyf cf]lne/ l:dly;n] ulx/f]
cWoog tyf cg';Gwfg u/]sf lyP . pgLx?n]
o; k|lqmofnfO{ :tgwf/L k|f0fLx?sf] sf]ifx?df
pGgt k|sf/sf] hLgnfO{ pTkfbg ug{df k|of]u
u/] h;af6 bf]ifo'Qm hLgx?sf] dd{t ug{
;lsG5 . kmn:j?k sf]ifLsfx?df gofF
k|sf/sf] l8=Pg=P= nfO{ k|j]z u/fpg] k|of;
u/], t/ o;sf] lgldQ Ps pGgt tyf pko'Qm
dfWodsf] cfjZostf kg{ uof] . o; ;DaGwdf
dfl6{g h]= OefG;n] u/]sf] cg';Gwfgd"ns sfo{
e|'0fLo l:6dsf]ifn] dxTjk"0f{ e"ldsf lgjf{x u/] .
o;nfO{ z'?df e|'0fLo sfl;{gf]df sf]if jf ES
sf]ifåf/f gfds/0f ul/of] .

dfl6{g h]= OefG;åf/f ul/Psf] k|of]uaf6
e|0fLo hLjsf]if / xf]df]nf]ud l/sflDag]zgnfO{
Ps cfk;df ldnfpg ;lsg] tYo k|dfl0ft
u/]/ b]vfpg ;kmn eP . kmn:j?k ;g\
!(** df ;}4flGts ?kdf l:6dsf]ifx?nfO{
gofF l8=Pg=P= sf] cfbfg–k|bfg ug{ ;fwgsf]
?kdf k|of]u ul/of], o; k|lqmof :j?k e|'0fLo
hLjsf]ifdf xf]df]nf]u; l/sflDag]zgx? ljsl;t
ul/of] . hLg 6fu]{6]8sf] ;kmn k/LIf0fsf]
klxnf] zf]wsfo{ ljZj;fd' ;g\ !(*( df k|sflzt
ul/of] . tt\kZrft\ nuftf/ ?kdf gscfp6
d';fsf] pTkfbgdf a[l4 x'Fb} uPsf] 5 . clxn]
ljZjdfem j}1flgssf] If]qdf hLg 6fu]{6]8
lrlsT;fzf:qsf] If]qdf pNn]vgLo ;kmn
k|of]usf] ?kdf :yflkt e};s]sf] 5 / o;sf]
pkof]u dfgj :jf:Yo Pjd\ lrlsT;fzf:qsf]
If]qdf Jofks k|of]u e}/x]sf] 5 .

dfl/of] cf/= Sofk]rLn] o; ljlwåf/f ljleGg
k|sf/sf] hLjx?sf] cWoog u/] h;n] dfgj
/f]usf] ljsf;df dxTjk"0f{ e"ldsf v]Nb5 /
o;af6 hGdhft dfgjdf b]lvg] ljs[ltx?nfO{
a'‰g ;lhnf] ePsf] 5 . OefG;n] dfgj /f]usf]
cWoogsf] lgldQ gscfp6 d';fsf] ljsf;
u/] h;df nfUb} l:dly;n] eg] An8 k|];/
h:tf] /f]usf] ;DaGwdf ljleGg d';fsf] df]8]n
tof/ kfg{ ;kmn eP . pgLx?sf] gf}nf]
vf]h:j?k eljiodf dfgj hLjgsf] ljsf;
qmddf dxTjk"0f{ e"ldsf v]Ng]df b'O{ dt gx'g]
b]lvG5 .

ï


