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funs'kd dh ys[kuh ls

lh ,l vkbZ vkj&jk"Vªh; HkkSfrd ç;ksx'kkyk dk DokaVe ifj?kVuk ,oa vuqç;ksx çHkkx] ledkyhu la?kfur 
inkFkZ HkkSfrdh dh lhekvksa dks ikj djus ds mís'; gsrq bysDVª‚fud ifjogu] pqacdRo] v‚fIVdy xfrfof/k vkSj 
dbZ vU; xq.kksa vkSj mudh ckgjh çHkkoksa ds çfr laosnu'khyrk esa DokaVe ;kaf=dh ds vfHkO;fä;ksa dks le>us esa 
v/;;ujr gSaA bu ifj?kVukvksa ds vuqç;ksxksa ls lwpuk lalk/ku] vfHkdyu] lsalj@lalwpdksa] ekuo LokLF;] i;kZoj.k 
dk laj{k.k vkSj DokaVe ekfidh vkfn ds {ks=ksa ds fy, mUur rduhdksa dks fodflr fd;k tk ldrk gSA bl çHkkx 
ds çeq[k vuqla/kku {ks=% tkslsQ+lu taD'ku ,oa ,dy bysDVª‚u Vufyax HkkSfrdh] ruq fQYe fo"ke lajpukvksa esa 
DokaVe ifjogu] uSuks iSekus ij ekiu] DokaVe çdkf'kdh ,oa QksV‚u HkkSfrdh] vfrpkydrk% inkFkZ ,oa {k; HkkSfrdh 
gSaA

bl çHkkx ds tkslsQ+lu taD'ku ,oa ,dy bysDVª‚u Vufyax HkkSfrdh vuqHkkx ds vUrxZr tkslsQ+lu Vufyax 
DokaVe ifj?kVuk ds ç;ksx ls ,l vkbZ bdkbZ ^oksYV* ,oa DokaVe g‚y çfrjks/k ekud ds ç;ksx ls ,l vkbZ ^vkse* 
dks LFkkfir fd;k x;k gSA bdkbZ ^ehVj* lkdkj djus ds fy,] 633 nm rjaxnS/;Z ds ghfy;e fuvkWu ystj ¼ftldh 
vko`fÙk dks vk;ksMhu dh vko`fÙk ds lkFk fLFkj fd;k tkrk gS½ Hkh LFkkfir fd;k x;k gSA o.kZØeh; nhfIr ds fy, 
lzksr vk/kkfjr çkFkfed ekud] ^pj rkieku —f".kdk* Hkh LFkkfir dh xbZ gSA bu ekudksa dk mUu;u] j[kj[kko 
vkSj çlkj bl foHkkx esa çeq[k dk;Z gSaA

rhoz xfr fØ;kUo;u gsrq y?kq ls y?kqrj midj.kksa ds fodkl dh ekax ds dkj.k Hkkoh xhxk gVZ~t Ldsy 
lekdyu çkS|ksfxdh gsrq ruq fQYe fo"ke lajpukvksa esa DokaVe ifj?kVuk vuqHkkx ,d egÙoiw.kZ Hkwfedk fuHkkrk gSA 
ruq fQYesa vR;Ur egÙoiw.kZ gSa D;ksafd ;s vius y?kq—r foeh;rk ds dkj.k fHkUu O;ogkj djrs gSaA vr% ruq fQYe 
dh ç—fr] çdk;Z rFkk uohu xq.k/keZ dk Kku rFkk fu/kkZj.k Hkkoh vuqç;ksx gsrq uohu çkS|ksfxdh ds fodkl dk 
lh/ kk ekxZ gS] tks fd mudh çdk;kZRedrk esa o`f) gsrq iqu% fo"ke lajpuk ds lkFk lekdfyr gks tkrk gSA ;s fo"ke 
lajpuk,a fofHkUu çkS|ksfxfd;ksa rFkk iYl ystj fMiksft'ku] vYVªk gkbZ oSD;we Mhlh vkSj vkj,Q&eSXusVªku LiWVfjax 
vkfn dk mi;ksx dj lafojfpr dh tkrh gSA fofHkUu fu{ksi.k çkS|ksfxfd;ksa rFkk buds vfHky{k.ku }kjk ruq fQYe 
lajpuk ds fu{ksi.k esa fo'ks"kKrk ds dkj.k gekjk lewg fofHkUu ruq fQYeksa dh lafojpuk rFkk vUos"k.k esa layXu gS 
tks fd çkS|ksfxdh; –f"V ls egÙoiw.kZ gSA
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uSuks iSekus ij ekiu vuqHkkx ,l vkbZ bdkbZ ̂ ehVj* dks lkdkj djus esa] uSuks iSekus ij ekiu vkSj ekudhdj.k 
ds fy, lqfo/kk,a LFkkfir djus esa dk;Zjr gSA ,l vkbZ bdkbZ ̂ ehVj* lkdkj djus gsrq ekud ghfy;e&fuvkWu ystj 
dh vk;ksMhu LFkk;h—r 633 nm rjaxnS/;Z ç;qä dh tkrh gSA pj.k ÅapkbZ] fip] [kqjnjkiu] fQYe dh eksVkbZ dk 
uSuks iSekus ij ekiu rFkk AFM dk mi;ksx baVjQsl ds v/;;u djus esa fd;k tkrk gSA

DokaVe çdkf'kdh ,oa QksV‚u HkkSfrdh vuqHkkx dk eq[; dk;Z çdk'kh; fofdj.k ds çkFkfed ekudksa dk 
LFkkiu] laj{k.k o mUu;u djuk ,oe~ DokaVe çdkf'kdh o QksVksfuDl ds {ks= esa ewyHkwr 'kks/k&dk;Z djuk gSA 
bl vuqHkkx esa çdkf'kd fofdj.k ds lzksr ,oa lalwpd vk/kkfjr çkFkfed ekud Øe'k% pj rkieku —f".kdk 
ç'khru fofdj.kekih ds :i esa LFkkfir fd, x, gSa ,oa bu ekudksa ds mUu;u gsrq 'kks/k fd;k tk jgk gSA lkFk 
gh LikuVsfu;l iSjkehfVªd Mkmu dUo'kZu ¼,lihMhlh½ DokaVe çdkf'kd ifj?kVuk dk ç;ksx djds ,dy QksV‚u 
lzksrksa ,oa lalwpdksa ds fodkl ,oa ekudhdj.k ds {ks= esa ç;kl fd, tk jgs gSaA

vfrpkydrk æO; rFkk {k; HkkSfrdh vuqHkkx esa vfrpkyd vuqla/kku xfrfof/k;ksa ds v/;;u gsrq uSuks midj.k 
vuqla/kku] fLDoM~l pqEcdRoekih rFkk vfrpkyd æO; ç;ksx'kkyk,a mifLFkr gSaA bl vuqHkkx esa la;qä dsfUær 
vk;u che lw{en'khZ] v‚Dlhtu IykTek i)fr] ihih,e,l ¼HkkSfrd xq.k/keZ ekid ra=½] fLDoM~l pqacdRoekih] 
LiVj dksVj vkSj Mhlh@vkj,Q LiVfjax] vkS|ksfxd fujh{k.k lw{en'khZ rFkk ,Dl fdj.k foorZuekih tSlh lqfo/ kk,¡ 
miyC/k gSaA bZ&che fyFkksxzkQh dk ç;ksx djrs gq, uSuks lajpuk@uSuks midj.kksa dks lafojfpr djrs gSaA bu uSuks 
midj.kksa dk lQy l`tu cgqr ls uohu ç;ksxksa dk ekxZ ç'kLr djrk gS rFkk ge mudk uSuks iSekuk Lrj ij 
vUos"k.k djrs gSaA ekiu ç.kkfy;ksa ,oa fl)karksa dks fodflr djuk] fLDoM vk/kkfjr ,lh lqxzkfgrk rFkk fo|qr 
ifjogu ekiu {kerk okys fLDoM pqEcdRoekih dk çpkyu blds eq[; mís';ksa esa vkrk gSA uohu vfrpkydksa dh 
[kkst ,oa vfrpkyd æO; xfrfof/k dk v/;;u vuqHkkx ds vuqla/kku ds eq[; fo"k; gSaA vHkh gky gh esa] bl lewg 
us BiS2 vk/kkfjr uohu vfrpkydksa dh [kkst esa egÙoiw.kZ ;ksxnku fn;k gSA

 jes'k pUæ cq/kkuh 
 funs'kd 
 lh ,l vkbZ vkj & ,u ih ,y
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çdk'k ds vHkko esa i`Foh ij thou laHko ugha 
gSA thou ds fy, vko';d vfr egRoiw.kZ fØ;k,¡ tSls 
çdk'k la'ys"k.k] –f"V vkfn çdk'k }kjk gh lapkfyr 
gksrh gSaA tSlkfd] l`f"V Lo;a tSfod inkFkks± ds xq.kksa 
dks 'krkfCn;ksa ls mUur cuk jgh gS] bu inkFkksaZ esa 
çdk'k }kjk lapkfyr çfØ;kvksa dk v/;;u vk/kkjHkwr 
,oa vuqçk;ksfxd 'kks/k nksuksa ds fy, vR;ar jkspd ,oa 
egRoiw.kZ gSA tSfod inkFkksaZ ds ,d fo'kky leqnk; esa 
DyksjksfQy ,oa jksM‚fIlu vf/kd vkd"kZd çrhr gksrs gSa] 
D;ksafd ;s vR;ar egRoiw.kZ fØ;kvksa tSls çdk'k&la'ys"k.k 
,oa –f"V ds fy, mÙkjnk;h gSaA jksMkWfIlu çksVhu v.kqvksa 
ds ifjokj esa csDVhfj;ksjksMkWfIlu uked v.kq blds 
vfr vkd"kZd çdk'koS|qr ,oa çdkf'kd xq.kksa ds dkj.k 
vR;f/ kd çfl) gqvk gSA yxHkx pkj n'kdksa ls bl v.kq 
ds çdkf'kd xq.kksa ,oa muds vuqç;ksxksa dk xgu v/;;u 
fd;k tk jgk gSA

nwljh vksj vjs[kh; çdkf'kdh] çdkf'kd ;a=ksa ds 
fuekZ.k ds fy, vk/kkj çnku djrh gSA vr% rduhdh 
–f"V ls tSfod inkFkksaZ ds vjs[kh; çdkf'kd xq.kksa dk 
v/;;u vfr egRoiw.kZ gSA fLofpax ,d ,slh ewyHkwr 
fØ;k gS] tks cgqr lh rduhdksa dks vk/kkj çnku djrh 
gSA çdkf'kd fLofpax ds ç;ksx ls ;a=ksa] fo'ks"kdj lwpuk 
fØ;kUo;u ,oa çlkj.k ;a=ksa dh dk;Zxfr dh {kerk 
dks dbZ xquk c<+k ldrs gSaA tSfod inkFkksaZ esa çdkf'kd 
fLofpax dk v/;;u Hkfo"; ds tSo&çsj.kk la;a=ksa ds 
fuekZ.k esa lgk;rk çnku djsxkA

csDVhfj;ksjksMkWfIlu v.kq gjs çdk'k dh fdj.k } kjk 
mÙksftr gksdj fofHkUu e/;koLFkkvksa ls xqtjrk gqvk 
,d çdk'k&pØ iwjk djrk gSA lkekU;r;% çdk'k&pØ 
esa Ng e/;koLFkk,¡ gksrh gSa ,oa çR;sd voLFkk dk 
vfHkyk{kf.kd vo'kks"k.k&o.kZØe ,oa rkih; thou dky 
gksrk gSA vr% çdk'k dh rhozrk ls fofHkUu e/;koLFkkvksa 
dh v.kq la[;kvksa dks fu;af=r fd;k tk ldrk gS] ,oa 

bl çdkj bl inkFkZ ds fofHkUu rjaxnS/;Z ij vo'kks"k.k 
xq.kkadksa dks Hkh fu;af=r fd;k tk ldrk gSA bl ?kVuk] 
ftlesa fdlh inkFkZ ds çdkf'kd xq.k tSls viorZukad 
rFkk vo'kks"k.k xq.kkadksa dks vkifrr çdk'k dh rhozrk 
} kjk fu;af=r dj ldrs gSa] dks vjs[kh; çdkf'kdh dgrs 
gSa] ,oa blds ç;ksx ls ,d çdk'k dh fdj.k dks nwljh 
çdk'k dh fdj.k }kjk fu;af=r fd;k tk ldrk gSA

jksMksfIlu çksVhu v.kqvksa ds vjsf[kd çdkf'kd 
xq.kksa dk ç;ksx iw.kZr; çdkf'kd fLop cukus esa fd;k 
tk ldrk gS tks fd iw.kZ çdkf'kd lwpuk fØ;kUo;u esa 
mi;ksxh fl) gks ldrs gSaA

gky gh esa geus mÙksftr&voLFkk&vo'kks"k.k 
?kVuk }kjk iw.kZr;k çdkf'kd fLofpax vfHky{k.kksa ij çksc 
fdj.k dh rhozrk ds çHkko dk xgu xf.krh; v/;;u 
fd;k gSA bl v/;;u esa geus csDVhfj;ksjksMkWfIlu tSls 
gh ,d çksVhu v.kq QjksfulQkscksjksMkWfIlu v.kqvksa ds 
fofHkUu çdkj ds E;wVsaV esa mÙkstd çdk'k rhozrk çsfjr 
vjs[kh;&ikjxeu&vfHky{k.kksa dk foLr`r v/;;u çLrqr 
fd;k x;k gSA

bl fo'ys"k.k ls vR;ar jkspd rF; lkeus vkrs 
gSaA çksc fdj.k dh rhozrk dks ifjofrZr djds fLofpax 
vfHky{k.kksa dh çdfrZ dks mYVk tk ldrk gS] fLofpax 
le; dks de fd;k tk ldrk gS] fLofpax oØ dh 

2-  jksMkWfIlu çksVhu v.kqvksa ds vjsf[kd çdkf'kd xq.kksa ds vuqç;ksx
ijkx 'kekZ
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#ijs[kk ,oa e‚Mqys'ku dks fu;af=r fd;k tk ldrk gSA 
e/;koLFkkvksa dh dqN fo'ks"k o.kZØeh; ,oa xfrd çkpyksa 
ds fy, çksc çdk'k e‚Mqys'ku dks c<+k;k Hkh tk ldrk 
gSA dqN fo'ks"k ifjfLFkfr;ksa esa fdlh fo'ks"k çksc çdk'k 
dh rhozrk ds fy, inkFkZ esa js[kh;&ikjxeu&vfHky{k.k 
çkIr gksrs gSaA bl çdkj vjs[kh; çdkf'kd inkFkksaZ ds 
HkkSfrd ,oa jklk;fud xq.kksa dks ifjofrZr djus ds 
LFkku ij dsoy mÙkstd ,oa çksc çdk'k dh rhozrk dks 
ifjofrZr djds gh ,sfPNd ikjxeu&vfHky{k.k çkIr 
fd;s tk ldrs gSaA

inkFkZ ls xqtjus okys cgqo.kZØeh; çdk'k dh 
rhozrk dks ,d nwljs çdk'k fdj.kiqat }kjk fu;af=r 
fd;k tk ldrk gSA csDVhfj;ksjksMkWfIlu dh fofHkUu 
voLFkkvksa dk vo'kks"k.k&o.kZØe vfrO;kIr gksus ds 
lkFk lEiw.kZ –';&çdk'k&rjaxnS/;Z {ks= esa O;kIr gksrk 
gSA vr% lEiw.kZ –';&çdk'k&rjaxnS/;Z {ks= esa blds 
vjs[kh;&ikjxeu&vfHky{k.kksa dk foLr`r v/;;u vR;ar 
egRoiw.kZ gSA lkekU;r;% mÙksftr&voLFkk&vo'kks"k.k 
?kVuk }kjk iw.kZr;k çdkf'kd fLofpax vfHky{k.kksa esa 
vf/ kdre çksc rhozrk e‚Mqys'ku ml rjaxnS/;Z ij çkIr 
gksrk gS ftl ij mÙksftr voLFkk ds vo'kks"k.k ,oa Jkar 
voLFkk ds vo'kks"k.k dk vuqikr vf/kdre gksrk gSA 
tcfd] 450 & 700 uSuksehVj rjaxnS/;Z {ks= esa çdkf'kd 
o.kZØeh; e‚Mqys'ku dh xf.krh; fo'ys"k.k foijhr lgt 
Kku lEcU/kh rF; çLrqr djrk gSA ç;qä çdk'k dh 
rjaxnS/;Z eksMqys'ku dks cgqr çHkkfor djrh gS ,oa dqN 
fo'ks"k rjaxnS/;Z ij vf/kdre çdkf'kd eksMqys'ku çkIr 
dj ldrs gSaA ,slk fn[kk;k x;k gS fd fdUgh fo'ks"k 

rjaxnS/;ks± ij çksc e‚Mqys'ku dks  mYys[kuh; <ax ls c<+k;k 
tk ldrk gSA ;g fo'ys"k.k mÙksftr&voLFkk&vo'kks"k.k 
vk/kkfjr ÅtkZ n{k çdkf'kd midj.k cukus esa vR;ar 
mi;ksxh fl) gksuk pkfg,A çdk'k fdj.kiqat dh rhozrk 
ds }kjk] fofHkUu rjaxnS/;Z ij ikjxfer çdk'k dh rhozrk 
dks vf/kdre çkIr fd;k tk ldrk gSA bl çdkj 
ds xq.kksa dk ç;ksx de 'kfä }kjk lapkfyr çdkf'kd 
fLofpax midj.k ds fuekZ.k esa fd;k tk ldrk gSA

iw.kZr% çdkf'kd fLop dh fØ;kUo;u xfr dks 
fofHkUu çkjafHkd voLFkkvksa ds ç;ksx ls c<+k ldrs 
gSaA çksVhu dh lkaærk dks v‚fIVekbt+ djds çdkf'kd 
eksMqys'ku dks dbZ xquk c<+k ldrs gSaA

lacfU/kr 'kks/k&i=

1- ijkx 'kekZ] ÞQksVksfud LisDVªy eksMqys'ku bu 
csDVhfjvksjksM‚fIlu eksysD;wYl ,aM v‚fIVekbt+s'ku v‚Q 
flxuy osoysaFk]ß v‚fIVd] 124] 7003&7006] 2013A

2- ijkx 'kekZ] lq[knso j‚;] ÞbQsDV v‚Q çksc che 
baVsaflVh v‚u vky&v‚fIVdy fLofpax csLM v‚u 
,DlkbfVM&LVsVvCl‚iZ'ku]ß v‚fIVdy esVhfj;Yl 
,Dlçsl] 2] 548&565] 2012A

3- ijkx 'kekZ] Þ,ugkalesaV v‚Q LihM v‚Q fMftVy 
v‚ijs'ku bu csDVhfjvksjksM‚fIlu csLM QksVksfud 
fLopslß v‚fIVd] 121] 384&388] 2010A

4- ijkx 'kekZ] ÞQkLV QksVksfud fLofpax bu 
QjksfulQkscksjksMksfIlu çksVhu eksysD;wYl]ß tuZy v‚Q 
ck;ksQksVksfuDl] 1] 526&630] 2008A

Øe la- fnukad vfrfFk oDrk fo"k;@'kh"kZd

1- 11-10-2013 MkW- dkSLrqo pØorhZ
tokgj yky usg:] vfHk;kaf=dh dkWyst] vkSjaxkckn

fØLVyh; flfydu lkSj 
dkskf'kdk@dksf"Bdk izkS|ksfxdh

2- 10-12-2013 izks- lSeqvy Mh cnj 
vxksZus fof'k"V Qsyks rFkk lgk;d funs'kd] 
vxksZus jk"Vªh; iz;ksx'kkyk] ;w ,l ,

fLiuVªksfuDl % ÅtkZ] lwpuk 
rFkk fpfdRlk izkS|ksfxdh ds 
fufgrkFkZ

,u ih ,y esa vfrfFk O;k[;ku
(01 tqykbZ ls 31 fnlEcj] 2013 rd)
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izLrkouk %

¼d½ fofHkUu fFku fQYe lSEiYl dk fuEu rkieku 
,oa mPp paqcdh; {ks= esa HkkSfrd xq.kksa ds ekiu 
gsrq izksc LVs’ku midj.k dk iz;ksx fd;k tkrk 
gSA blds }kjk 3-5K ls 350K rd rkieku ,oa 
+5.5 KG ls –5.5 KG ds paqcdh; {ks= esa ekiu 
fd;k tk ldrk gSA blesa rkieku fu;a=.k ds 
fy, rjy ghfy;e@rjy ukbVªkstu ,oa ghVj 
dk mi;ksx fd;k tkrk gS rFkk bySDVªksesXusV dh 
lgk;rk ls paqcdh; {ks= dks fu;af=r fd;k tkrk 
gSA

¼[k½ lqijdaMfDVax uSuksok;j flaxy QksVksu fMVsDVj 
¼,l,u,lihMh½ dk mi;ksx DokaVe izdk’k 
lwpuk rduhd lacaf/kr {ks= esa fd;k tkrk gSA 
,l,u,lihMh dks lajfpr djuk rFkk mldh 
DokaVe izdk’kh; izfrfØ;k dk vfHky{k.ku djuk 
gh bl ifj;kstuk dk /;s; gSA Øk;ksLVsV esa lSEiy 
Lisl dk rkieku 1-5K rd tk ldrk gS] tks 
fd vko’;drkuqlkj dbZ vfrpkyd inkFkksZa ds 
fØfVdy rkieku ls de gSA

izfØ;k %

¼d½ izksc LVs’ku ¼fp= 1½ dh lgk;rk ls rkieku ,oa 
pqacdh; {ks= esa cnyko ds lkFk fFku fQYe lSEiy 
esa fofHkUu jkf’k;ksa tSls fd /kkjk] oksYVrk] izfrjks/k 
vkfn xq.kksa ij gq, izHkkoksa dk v/;;u fd;k tkrk 
gSA

 ekuoh; =qfV;ksa dks de djus ds fy, ySSc O;w 
lkW¶Vos;j dk mi;ksx djds dEI;wVj ij vk/ kkfjr 
fofHkUu Lor% pkfyr dk;ZØe cuk, x, gSaA bu 
dk;ZØeksa ds mi;ksx ls fofHkUu midj.kkas ls 
vadu ,df=r djus] mUgsa fu;af=r djus] xzkQ 
IykWV djus rFkk vadu dks Qkby esa ,df=r djus 
esa lgk;rk feyrh gSA thihvkbZch daVªksyj }kjk 
fofHkUu bysDVªkWfud midj.kksa tSls fd rkieku 
fu;a=d] paqcdh; {ks= fu;a=d] fo|qrekih] uSuks 
oksYVehVj vkfn vusd midj.kksa dks dEI;wVj ls 
tksM+k tkrk gSA izksc LVs’ku dh lgk;rk ls 2 izksc 
o 4 izksc ekiu Hkh fd, tk ldrs gSaA

¼[k½ lQk;j lcLVsªV ds Åij NbN ds fu{ksi.k ls 
¼eksVkbZ 4-5nm½ cukbZ x;h fFku fQYe dks ,Q 

3-  fofHkUu rkieku ,oa paqcdh; {ks= esa HkkSfrd xq.kksa ds ekiu gsrq izksc 
LVs'ku ,oa lqijdaMfDaVx uSuks ok;j flaxy QksVksu fMVsDVj

jktho dqekj jf{kr ,oa eatq flag

fp= ¼1½ % izksc LVs’ku



leh{kk8

vkbZ ch@bZ&che fyFkksxzkQh rduhd ls yxHkx 
dqN lkS ;k mlls de nm pkSM+kbZ okys rkjksa esa 
dkVk tkrk gS fp= ¼2½A ;s rkj yEckbZ esa dqN 
lkS µm rd lajfpr fd, tk ldrs gSa rFkk budk 
vkdkj ftxtSx ykbu tSlk j[kk tkrk gS rkfd 
,d QksVksu fujh{k.k dh laHkkouk T;knk jgsA 
Liquid Helium Cryostat fp= ¼3½ dh lgk;rk 
ls ,l,u,lihMh ds HkkSfrd xq.kksa tSls DokaVe 
{kerk] MkdZ dkmaV jsV] fjLikal Vkbe rFkk Vkbe 
ftVj ds v/;;u ls bldh {kerk dk vuqeku 
yxk;k tk ldrk gS rFkk bldh lajpuk vkSj 
ekiu fof/k;ksa esa lq/kkj ds mik;ksa ls bldh {kerk 
esa o`f) ds fy, iz;kl fd;k tk ldrk gSA

fp= ¼2½ % ,l,u,lihMh dh fe,aMj ykbu lajpuk

mi;ksfxrk %

midj.k cqfdax lqfo/kk ds rgr bu lqfo/kkvksa 
dk mi;ksx leLr ,u ih ,y deZpkjh fFku fQYe 
lSEiYl ds HkkSfrd xq.k & /keZ ekius ds fy, dj ldrs 
gSaA bldh lgk;rk ls fofHkUu izdkj ds nzO;ksa tSls 
ykSg&pqqacdh;] ykSg&oS|qr] nkc oS|qr] vfrpkydh; 
vkfn dk ,e vkj] fØfVdy rkieku] D;wjh rkieku rFkk 
fØfVdy {ks= vkfn xq.kksa dk v/;;u fd;k tk ldrk 
gSA flaxy QksVksu fMVsDVj dk mi;ksx vusd {ks=ksa tSls 
xw<+ysf[kdh] DokaVe dh fMLVªhC;w'ku (Quantum Key 
distribution) rFkk vusd {ks=ksa esa fd;k tk ldrk gSA

fp= ¼3½ % Liquid Helium Cryostat
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QsjkspqacdRo vkSj lqij çokgdÙo çk—frd nq'eu 
gSa D;ksafd ,d Qsjks pqacd esa bysDVª‚u fLiu lekukarj 
lajsf[kr djus dh dksf'k'k djrk gS tcfd ,d ikjaifjd 
lqijdaMDVj esa bysDVª‚u fLiu esa fojks/kh lekukarj 
lajsf[kr djrk gS vkSj dwij tksM+h dk xBu djrk 
gSA tc ,d Qsjkspqacd dks ,d lqijdaMDVj ds lkFk 
laidZ esa j[kk tkrk gS rks lqijdaMDVj ls dwij tksM+s 
,d Qsjkspqacd esa dqN uSuks ehVj ls ijs thfor ugha jg 
ikrk D;ksafd Qsjkspqacd voLFkk mPp fLFkjrk dk gksrk gS 
vkSj blfy, dwij c¡/ku dks nckus dk ç;kl djrk gSA 
nwljh vksj] ,d lqijdaMDVj pqacdh; {ks= dks fu"dkflr 
djrk gS ¼feLlusj çHkko½ tks cnys esa lqij çokgdÙo 
dks detksj djus dh dksf'k'k djrk gSA bl çdkj ,d 
çdkj lqijdaMDVj & Qsjkspqacd ladj ç.kkyh fnypLi 
HkkSfrd ?kVuk dh fofo/krk tSls dh lqij çokgdÙo vkSj 
QsjkspqacdRo ds lg&vfLrRo] flaXysV&fVªiysV lglaca/k] 
,llh&,Q,e ij nwj ekj dh fudVrk dk çHkko] 
lqijdaMDVj vk/kkfjr de viO;; okys fLiu / kzqoh—r 
lqijçokg fLiuVª‚fuDl vuqç;ksxksa bR;kfn dk v/;;u 
djus ds fy, ,d e‚My O;oLFkk ds :i esa ekuk tk 
ldrk gSA

fu;ekuqdwy lqijçokgdÙo vkSj QsjkspqacdRo ds 
chp ijLij fØ;k dk irk yxkus ds fy, ge vius 
e‚My ç.kkyh ds :i Nb-Gd vk/kkfjr ladj lexz iryh 
fQYe ds lkFk 'kq: djrs gSaA rkfRod lqij çokgdÙo esa] 
Nb lcls mPpre lqijçokgdÙo rkieku laØe.k ¼TC¾ 
9-25 K½ dk çfrfuf/kRo gSA ;g vius lqij çokgdÙo 
xq.kksa ij pqacdh; Gd lekos'k ds çHkko dk çk;ksfxd 
v/;;u rFkk lqyHk rkieku dh ,d foLr`r J`a[kyk ds 
fy, pquk x;k gSA vU; nq"çkI; i`Foh /kkrqvksa ds foijhr 
Gd] D;wjh rkieku ¼TCurie ~ 292 K½ ls uhps ,d ljy 
QsjkspqacdRo dh lajpuk gSA gekjs eq[; vuqla/kku #fp 

esa lqijdaMDVj&Qsjkspqacd ladj ç.kkyh Nb1-xGdx, 'x' 
ifjorZu ds lkFk bysDVª‚fud vkSj pqacdh; ifjogu 
xq.k ds v/;;u 'kkfey gS tgka 'x' ijek.kq çfr'kr dks 
çfrfuf/kRo djrk gSA

ge lQyrkiwoZd ,d vfr mPp fuokZr ¼;w-,p-oh-½ 
eSXusVªku LiqVfjax bdkbZ tks lqijçokgdÙo] QsjkspqacdRo 
vkSj muds lexz iryh fQYeksa dks fodflr djus ds 
fy, bLrseky fd;k tk jgk gSA Nb-Gd fd iryh 
fQYe mPp 'kq)rk Ar xSl ¼99-9999%½ rFkk ~ 3×10&3 
mBar ds okrkoj.k esa Nb vkSj Gd ds lg sputtering 
}kjk fuekZ.k fd;k tkrk gSaA

fp= 1% ;w-,p-oh eSXusVªku

lcls igys ge sputtering bdkbZ dk mi;ksx dj 
ds ,d cgqr gh mPp xq.koÙkk dh lqij lapkfyr Nb 
iryh fQYe ftldh eksVkbZ yxHkx ~100 nm gS dk 
fuekZ.k djrs gS rFkk ,d fLDoM eSXusVªku ¼,e-ih-,e-,l½ 
dk mi;ksx dj lqijçokgdÙo laØe.k rkieku ¼Vh lh½ 
dks çekf.kr djus ij /;ku dsafær j[krs gSA

4-  ;w-,p-oh eSXusVªku LiqV¥jx bdkbZ }kjk fuekZf.kr lqijdaMDVj &  
Qsjkspqacd vk/kkfjr lfEefyr iryh fQYe

vfEcdk ckok ,oa laxhrk lkgw
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fp= 2¼a½ dejs ds rkieku ij lao`) fQYeksa ds 
fy, ,e-ih-,e-,l ç.kkyh esa fd;k rkieku eki cuke 
pqacdhdj.k ds çfrfuf/k ?kVrk fn[kkrk gSA lafo/kkud esa 
ladsr ds :i esa ekik Vh-lh Nb dh ,d mPp xq.koÙkk 
iryh fQYe n'kkZrk gSA

,dn iryh Nb fQYeksa dk mRiknu ekinaMksa 
dks vuqdwfyr djus ds ckn] ge Nb1-xGdx vk/kkfjr 
lexz fQYeksa vkSj midj.kksa ds fuekZ.k ds fy, vkxs 
c<+rs gSaA x<+s uewuksa dh foLr`r fo'ks"krkvksa dk v/;;u 
fd;k tkrk gSA ÅtkZ QSykusokyk LisDVªksLdksih ¼bZ-Mh-
,l½ uewuksa dh jpuk dk fu/kkZj.k djus ds fy, lexz 
fQYeksa ij fd;k tkrk gS rFkk ,pvkj&,DlvkjMh 

y{k. ko. kZu fQYe ds pj.k vkSj fØLVy lajpuk irk 
djus ds fy, fd;k tkrk gSA vk—fr 2¼b½ vkSj ¼c½ esa 
fn[kk, cnyrs ^x* ds lkFk bu fQYe lekxzksa ds fy, 
rkieku cuke pqacdhdj.k ¼,eVh½ ij gekjk çkjafHkd 
eki Nb-Gd iryh fQYeksa esa xSMksyhfu;e ds ijek.kq 
% ij lqijçokgdÙo laØe.k rkieku ¼Vh- lh½ esa ,d 
etcwr fuHkZjrk n'kkZrk gSA

Loh—fr;ka % MkW- vuqjkx xqIrk] MkW- ds-ds- ekS;kZ]  
MkW- oh-ds- xqEcj] MkW- oh-ih-,l- vokuk] MkW- oh-,u- flag] 
lanhi flag] ds-,u- lwn] MkW- oh-,u- vks>k] MkW- ,p-lh- 
dkaMiky] çks- vkj- lh- cq/kkuh rFkk lh-,l-vkbZ-vkj- ls 
foÙkh; lgk;rk

fp= 2% NB1-xGdx lexz fQYeksa esa xSMksyhfu;e ds fofHkUu ,dkxzrk ¼x½ ds fy, ,e&Vh oØ ¼a½ 'kq) ukbvksfc;e] TC¾ 8-72 K 
¼b½ Nb1-xGdx esa 0-7% xSMksyhfu;e] TC¾ 4-7 K ¼c½ Nb1-xGdx esa 4-7% xSMksyhfu;e] TC¾ 6-3 K ¼d½ 'kq) xSMksyhfu;e
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çLrkouk %

okbZ fetqxqph }kjk 2012 esa BiS2 vk/kkfjr 
vfrpkyd Bi4O4S3 inkFkZ [kkstk x;kA ;gh vfrpkyd  
Bi4O4S3 Hkkjr esa M‚- vokuk lewg jk"Vªh; HkkSfrd 
ç;ksx'kkyk }kjk mlh o"kZ lQyrk iwoZd iqu% cuk;k 
vkSj v/;;u fd;k x;k tks dh e'kgwj varjkZ"Vªh; if=dk 
JACS ¼2012½ esa çdkf'kr fd;k x;k Fkk- blh rjg ds 
BiS2 vk/kkfjr inkFkZ LaO0.5F0.5BiS2] NdO0.5F0.5BiS2] 
PrO0.5F0.5BiS2 vkSj CeO0.5F0.5BiS2 esa Hkh vfrpkydrk 
ns[kh x;h ftudk Tc Øe'k% 3-0K] 5-0K] 3-5K vkSj  
2-5K gSA BiS2 vk/kkfjr inkFkZ esa bldh vfrpkydrk 
dks ysdj cgl fNM+h fd vfrpkyu vkarfjd gS ;k 
Bi dh v'kq)rk ds dkj.k gSA bl cgl dk var 
rc gqvk tc] vfrpkyu REO1-xFxBiS2 ¼RE¾La] 
Nd] vkSj Ce½ ds ,dy fØLVy cuk;s x;s] 
blls irk pyrk gS dh BiS2 vk/kkfjr inkFkksa Z esa 
vfrpkyu okLro esa vkarfjd lajpuk dh ctg ls 
gksrk gSA fnypLi gS] bu ;kSfxdksa esa BiS2 ijr 
lkeku :i ls vfrpkydrk fn[kkrh gS tSls mPp  
Tc okys cuprate vfrpkydks esa CuO2 dh lrg vkSj  
Fe- vk/kkfjr vfrpkydksa esa FeSe dh ijr 
vfrpkydrk fn[kkrh gS- okLro esa ewy ;ksfxd ReOBiS2  
¼RE ¾ La] Nd] Ce] vkSj Pr½ dqpkyd ;k ,d 
Mott bUlqysVj tSlk O;ogkj djrs gSaA vr% REO1-

xFxBiS2 ;kSfxdksa esa REO v‚DlkbM Cy‚dksa esa O ds 
fy, F ds çfrLFkkiu ls vfrpkydrk mRiUu gksrh 
gS- blds vykok] SrFBiS2 ;kSfxd esa] Sr ds fy, La 
ds çfrLFkkiu ls e– Mksfiax ds ek/;e ls vfrpkydrk 
ns[kh x;h gS- BiS2 vk/ kkfjr ;kSfxdksa esa vfrpkyu 
vU; ifjfLFkfr;ksa esa Hkh fn[kk;k x;k gS] tSls LaOBiS2 
;kSfxd esa f=la;kstd La+3 ds fy, Th+4] Hf+4] Zr+4] 
and Ti+4 çfrLFkkiu ds ek/;e ls bysDVªku Mksfiax ds 

5-  u,  BiS2 vk/kkfjr vfrpkyd inkFkZ vkSj muds HkkSfrd xq.k
jktohj >k] czts'k frokjh] iwue jkuh] vkj- ,l- eh.kk] ,p- fd'ku ,oa oh-ih- ,l- vokuk 

:i esa- bl çdkj bu ;kSfxdksa esa Mksfiax Lrj cgqr 
laosnu'khy gSa] vkSj vfrpkydrk Mksfiax Lrj cnyus 
ds lkFk cnyrh gS] D;ksafd pkyu vkSj la;kstd cSaM 
ds chp dk varj pktZ okgd dh ladsaæ.k ds fy, 
cgqr egRoiw.kZ Hkwfedk j[krk gSA mEehn ds vuqlkj] 
REO1-xFxBiS2 ;kSfxdksa esa ukeek= ¶yksjhu Mkyus ls 
bysDVª‚Ul dh vf/kdrk gksus yxrh gS] bl Mksfiax Lrj 
dks cuk;s j[kuk vfrpkydrk ds fy, cgqr egRoiw.kZ 
gSA lS)kafrd i<+kbZ ds vuqlkj bysDVª‚u Bi 6p d{kk 
ls mÙiUu gksrs gSa vkSj ftlds dkj.k vfrpkydrk  
BiS2 ijr esa gksrh gSA bl çdkj cqfu;knh ekud tSls 
upper critical QhYM HC2] pktZ okgd ?kuRo bu BiS2 
vk/kkfjr vfrpkydksa ds fy, cgqr egRoiw.kZ gSaA

REO0.5F0.5BiS2 vfrpkydksa dh fØLVy lajpuk%

BiS2 vk/kkfjr vfrpkydksa dh 1112 voLFkk 
lajpuk esa ijfr;s gksrh gSA REO1-xFxBiS2 ¼RE¾La] 
Nd] Pr] vkSj Ce½ dh fØLVy lajpuk ijek.kq  
ijrksa ds nks çdkj] vFkkZr] REO Lislj vkSj 
bysDVª‚fud :i ls lfØ; BiS2 }h ijfr;s gksrs gSa] 
tks Lisl lewg P4/nmm ds lkFk VsVªkxksuy gksrs 
gSaA bldh iqfLV XRD ds v/;;u ls fd;k x;k gS  
tksfd fp= 1a esa fn[kk;k x;k gSA ijek.kqvksa dks 
muls lacaf/ kr iksth'ku ds lkFk fofHkUu fp= 1b 
esa fn[kk, x, gSaA ijek.kqvksa dks muls lacaf/kr 
iksth'ku ds lkFk fofHkUu fp= 1b esa fn[kk, x, gSaA 
fcLeFk ¼Bi½] js;j ,vFkZ ¼RE½] vkSj lYQj ¼S1 vkSj 
S2½ ijek.kq &2c lkbV ij ¼0-25] 0-25] Z½] O/F  
ijek.kq 2a lkbV ij ¼0-75] 0-25] 0½ mifLFkr gSaA 
ç;ksxkRed v/;;u ls LaO0.5F0.5BiS2 ;ksfxd ds 
fy, çkIr dh lattice parameter  a ¾ 4.05Å] c ¾ 
13.32Å gSaA
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fp= 1% ¼a½ LaO0.5F0.5BiS2 ;ksfxd ds fy, ¼[kqyk lfdZy½ 
çksxkRed vkSj ¼Bksl ykbuksa½ x.kukRed XRD iSVuZ gSA ¼b½ 
Reitveld ifj"—r ekinaMksa ls rS;kj LaO0.5F0.5BiS2 ;wfuV lsyA

NdO0.5F0.5BiS2 ;kSfxd ds vfrpkyd xq.k%

NdO0.5F0.5BiS2 ;kSfxd dh rkieku ij fuHkZj 
fo/ kqr çfrjks/kdrk dks fp= 2 esa fn[kk;k x;k gSA 
rkieku ¼2&7K½ ij fuHkZj fo/kqr çfrjks/kdrk dk ekiu 
20kOe rd ds pqacdh; {ks= ds lkFk vkSj mlds fcuk 
fy;k x;k gSA fp= ds bulsV esa pqacdh; {ks= ds fcuk 
foLrkj rkieku jsat 2&300K esa çfrjks/kdrk fn[kkbZ 
x;h gS ftlls irk pyrk gSA çfrjks/kdrk 300K&100K 
ds chp ;kSfxd / kkrq ds lkeku O;ogkj djrk gS tcfd 
100K ls 6K ds chp ls v/kZ/kkrq ds lkeku O;ogkj djrk 
gSA çfrjks/ kdrk esa rsth ls deh 5-2K ds ckn ns[kk tk 
ldrk gS tks vfrpkydrk dh 'kq#vkr gS Tc¾4-7K ij 
çfrjks/kdrk 'kwU; gks tkrh gSA

fp= 2% NdO0.5F0.5BiS2 ;kSfxd ds fy, rkieku ij fuHkZj fo/ kqrh; 
çfrjks/kdrk ftls 0-20kOe eSXusfVd QhYM esa ekik x;k gSA

DC pqacdh; laosnu'khyrk ZFC ¼'kwU; {ks= dwy½ 
vkSj FC ¼QhYM dwy½ çksVksd‚y esa fy;k x;k gS ftls 

fp= 3 esa ns[kk tk ldrk gSA ;kSfxd 5K ds uhps 
diamagnetic ladsr n'kkZrh gSA

fp= 3% NdO0.5F0.5BiS2 ds fy, DC magneticzation 
ZFC vkSj FC nksuksa HkkxA

BiS2 vk/kkfjr vfrpkydksa ij ncko dk çHkko%

fp= 4% La0.5F0.5BiS2 ;kSfxd ij 0 ls 1-68GPa ncko ds 
lkFk rkieku fuHkZj fo/kqrh; çfrjks/kdrkA

u, BiS2 dh vfrpkydksa ij ghMªkLVkfVd ncko 
dk vlj DokaVe fMtkbu Mhlh çfrjks/kdrk fodYi 
ds lkFk ,pihlh&33 fiLVu dk mi;ksx djds ekik 
x;k gSA fcuk ncko ds vfrpkyu rkieku ¼Tc

onset½ 
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LaO0.5F0.5BiS2] CeO0.5F0.5BiS2] PrO0.5F0.5BiS2 vkSj 
NdO0.5F0.5BiS2 ds fy, Øe'k% 2-7K] 2-5K] 3-5K 
vkSj 4-5K gSaA 1.68GPa nckc esa LaO0.5F0.5BiS2] 
CeO0.5F0.5BiS2] PrO0.5F0.5BiS2 vkSj NdO0.5F0.5BiS2 
ds fy, vfrpkydrk esa c`f) ns[kh x;h tks dh 
Øe'k% 10-5K] 7-0K] 7-8K vkSj 7-5K gSA fp= 4 esa 
LaO0.5F0.5BiS2 ;ksfxd ds fy, ykxw ncko 0.97GPa 
ij 2-7K ls 10-5K dh vfrpkydrk esa o`f) ns[kh 
tk ldrh gSA

lanHkZ %

1- okbZ- fetqxqph] ,p- Qqftfglk] okbZ- xksrksg] ds- lqtqdh] 
,p- mlqbZ] ds- dqjksdh] ,l- nseqjk] okbZ- rduks] ,p- bT+kkok 
vks- femjk] Phys- Rev- B 86] 220510¼R½ ¼2012½A

2- ,l- ds- flag] ,- dqekj] ch- xgrksM+h] Jqfr; th- 'kekZ] 
,l- iVuk;d]  oh- ih- ,l- vokuk] J. Am. Chem. 
Soc.] 134] 16504 ¼2012½A

3- vkj- >k] ,- dqekj] ,l- ds- flag] oh- ih- ,l- vokuk] 

J Supercond Nov Magn. 26] 499 ¼2013½-

1- vkS|ksfxdh izf'k{k.k IkkB~;Øe dk vk;kstu %&

 tqykbZ&fnlacj] 2013 ds nkSjku ,u ih ,y }kjk 
04 izf'k{k.k ikB~;Øe vk;ksftr fd;s x, %&

• nzO;eku ekfidh ij izf'k{k.k dk;Zdze]  
20&22  vxLr] 2013

••	 cy]	 cyvk?kw.kZ	 rFkk	dBksjrk	 ekfidh	 ij	
izf'k{k.k dk;Zdze] 04&06 flracj] 2013

••	 nzO;eku]	vk;ru]	?kuRo	rFkk	yackbZ	ekiu	ij	
fof/kd ekfidh vf/kdkfj;ksa ds fy, vkoklh; 
izf'k{k.k dk;Zdze] 18&22 uoacj] 2013

••	 leUo;	 ekfidh	 ij	 dk;Z'kkyk]	 17&18	
fnlacj] 2013

2- 'kks/k Nk=ksa dk fu;kstu] ih ,p Mh gsrq iathdj.k 
rFkk vU; lgk;rk %&

 bl vof/k esa 'kks/k Nk=ksa ¼ts vkj ,Q@,l vkj 
,Q½ dks ,u ih ,y Tokbu djus ds fy, izsfjr 
fd;k x;k] QyLo:i 31-12-2013 rd ,u ih ,y 
esa ih- ,p- Mh- gsrq 'kks/k Nk=ksa dh dqy la[;k 100 
gks x;h gSA

3- 'kS{kf.kd laLFkkvksa ds fy, ,u ih ,y ifjn'kZu 
¼foftV½ dk vk;kstu %&

 bl vof/k esa nks 'kS{kf.kd ifjn'kZuksa dk vk;kstu 
fd;k x;k] ftlesa yxHkx 70 fo|ky;ksa ls Nk=ksa 
us Hkkx fy;kA blds vfrfjDr] bl vof/k esa 28 
flracj] 2013 dks lh,lvkbZvkj&,uih,y vksiu 

Ms ds volj ij fo|ky; rFkk dkWyst ls 1700 
ls Hkh vf/kd Nk=ksa us fofHkUu ,uih,y vuqla/ kku 
xfrfof/k;ksa dh >yd ns[kus ds fy, ,uih,y 
ifjn'kZu fd;kA

4- ,u ih ,y esa fo|kfFkZ;ksa ds fy, izf'k{k.k dk 
vk;kstu %&

 bl vof/k esa dqy 44 fo|kfFkZ;ksa dks mudh 'kS{kf. kd 
fMxzh ls lacaf/kr fo"k;ksa esa iz;ksx'kkyk ds ofj"B 
oSKkfudksa ds ekxZn'kZu esa izf'k{k.k iznku fd;k x;kA

5- lEesyuksa@ leku vk;kstuksa esa Hkkx ysus gsrq ,u 
ih ,y LVkQ lnL;ksa dh izfrfu;qfDr %&

 bl vof/k esa ns'k ds fofHkUu fgLlkas esa vk;ksftr 
lEesyuksa@leku vk;kstuksa rFkk izf'k{k.k dk;ZØeksa 
esa Hkkx ysus ds fy, ,u ih ,y ds 181 oSKkfudksa] 
vU; LVkQ lnL;ksa rFkk 'kks/k Nk=ksa dks ukfer 
fd;k x;kA

6- , lh ,l vkbZ vkj rFkk ih th vkj ih bZ ls 
lacaf/kr xfrfof/k;ka %&

 izos'k & izfØ;k] ikB~;Øe] ijh{kk rFkk ewY;kadu 
vkfn xfrfof/k;ksa dk lapkyu leUo;d 
¼dks&vkfMZusVj½ ds ijke'kZ ls ,p vkj Mh lewg 
}kjk fd;k x;kA

 bl vof/k esa 07 ,e- Vsd- Nk=ksa us ^^inkFkZ 
HkkSfrdh rFkk vfHk;kaf=dh^^ ikB~;Øe gsrq ,u ih 
,y Tokbu fd;kA

ekuo lalk/ku fodkl lewg
(tqykbZ&fnlacj] 2013 ds nkSjku eq[; xfrfof/k;ka)
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bysDVªku che fyFkksxzkQh }kjk uSuks pqacdh; fjaXl 
dk fuekZ.k fd;k x;k gS] ftldk vè;;u de rkieku 
ij fofHkUu pqacdh; xq.kksa tSls] Mksesu lajpuk] pqacdh; 
voLFkk vkjs[k] ,fulksVªksih rFkk fjySDls’ku dk DokaVe 
Vufyax izfØ;k }kjk fd;k x;k gSA bu uSuks fjaXl dh 
nks LFkk;h uSuks lajpuk] vfu;u rFkk oksjVsDl voLFkk 
ik;h tkrh gS] tks fd fjax ds pqacdh; Mk;ukfeDl  
dks fu;af=r djrh gSA bl uSuks fjax dh pkSM+kbZ rFkk 
bldk rkieku blds pqacdh; xq.k/keZ esa vge Hkwfedk 
fuHkkrs gSaA

vk;ju rFkk fudy ¼Ni80 Fe20½ v;Ld }kjk 
cuh uSuks fjaXl dk fuekZ.k jk"Vªh; HkkSfrd iz;ksx'kkyk 
esa bysDVªkWu che fyFkksxzkQh ls ,d flfydkWu MkbZ 
vkWDlkbM dh fpi ij fd;k x;k FkkA tSlk fd fp= % 
1 ¼,-lh½ esa n'kkZ;k x;k gS fd bu uSuks fjax dh pkSM+kbZ 
340 ls 660 uSuksehVj rd gSA bu uSuks fjaXl ds pqacdh; 
xq.k dk vè;;u fLDoM esXusVksehVj }kjk 300 ls 3 fMxzh 
dSfYou rFkk 0 ls ± 0.1 Vslyk pqacdh; {ks= esa fd;k 
x;k gSA fp= % 2 esa 300K ij 340nm fjax foM~Fk gsrq 
pqEcdhdj.k ¼M½ dks vuqiz;qDr {ks= ¼H½ ds Qyu ds 
rkSj ij n'kkZ;k x;k gSA

fp= % 2 uSuks pqacdh; fjaXl ¼fjax dh pkSMkbZ 340 nm½ dk 
300K ij M(H) n'kkZ;k x;k gSA LFkk;h uSuks lajpuk tSls 
flaxy Mksesu (SD)] vfu;u voLFkk (OS) rFkk oksjVsDl 

voLFkk (VS)

uSuks fjaXl dh T;kfefr; lajpuk dks rhu LFkk;h 
pqacdh; foU;kl] vFkkZr~ ,dMksesu LVsV] vfu;u LVsV 
,oa oksjVsDl LVsV }kjk iznf'kZr fd;k x;k gSA vfu;u 
LVsV esa nks frjNs laeq[k Mksesu oky gksrs gSa tcfd 
oksjVsDl esa fLiu Dykslj izfr:i thjks {ks= ij fLFkr 
gksrs gSaA dbZ pqcadh; foU;klksa dk xBu vkSj fLFkjrk 
pqacdh; MsVk Hk.Mkj.k esa egÙoiw.kZ Hkwfedk fuHkkrs gSaA

6-  bysDVªku che fyFkksxzkQh ds }kjk pqacdh; uSuks lajpukvksa dk fuekZ.k
eanhi dkSj

fp= % 1 ¼,-&lh½ fofHkUu pkSM+kbZ fd uSuks pqacdh; (Ni80 Fe20) fjaXl
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;g og Ñf=e inkFkZ gS tks dh vius izdkj 
ls fMtkbu fd, xq.k ds lkFk izdk'k ds nksuksa ?kVd 
dks esVk ijek.kqvksa ls ;qfXer djus ds ;ksX; cukrs gSa 
ftlds dkj.k ;g izdk'k ds nks ?kVd ds lkFk iwjh 
rjg ls ubZ vkWfIVdy xq.k vkSj jksekapd vuqiz;ksxksa 
dks djus esa l{ke gkrs gSaA esVk lkexzh igys 1967 esa 
:lh fl) kardkj foDVj oslsykxks }kjk izLrkfor fd;k 
x;k FkkA esVkeVsfjvYl us fo|qr pqEcdh; o.kZØe ds 
ekbØksoSo jhtu ;k lsaVhehVj rjax nS/;Z esa dke djuk 
'kq: fd;kA esVkeVsfjvYl cukus ds fy, lksuk] pkanh] 
ikjn~;qfrd vkfn lkexzh dks iz;ksx fd;k tkrk gSA 
;g fLIyV fjax jstksusVj vkSj daMfDVax lh/kh rkjks dh 
vkÑfr ds :i esa cukbZ x;hA vkWijsfVax vko`fÙk dks 
c<+kus ds fy, dbZ 'kks/k lewgksa }kjk eSXusfVd fLIyV fjax 
dks iqufuZ;kstu vkSj mudks y?kq:i esa foHkkftr djds 
fofHkUu lajpuk, cukbZ x;hA vc rd ;w 'ksIM fLIyV 
fjax jstksusVj] /kkrq dVkSrh rkjks] fQ'kusV lajpuk,] 
Mcy Fishnet lajpuk, vkfn vkdkj cuk, gS ;g Mcy 
Fishnet lajpuk esVkeVsfjvYl ds fy, lcls vPNk 
ik;k x;k gSA

udkjkRed viorZu ds lkFk esVkeVsfjvYl 
izdk'k dh rjax nS/;Z dh rqyuk esa cgqr NksVs gksrs gSa 
tksfd besftax oLrqvksa vkSj Bhd lajpuk djus esa l{ke 
lqij ySal ds fodkl ds fy, usr`Ro dj ldrs gSaA 
esVkeVsfjvYl ds lkFk vU; vuqiz;ksx tSls csgrj xq.k ds 
lkFk ,aVsuk] vkWfIVdy uSuksfyFksxzkQh vkSj uSukslfdZVl 
vkSj esVkdfVax ftlls oLrq dks vn`'; dj ldrs gSa] 
'kkfey gSaA

jk"Vªh; HkkSfrd iz;ksx'kkyk esa fd;k x;k dk;Z :-

jk"Vªh; HkkSfrd iz;ksx'kkyk esa geus è;ku dsafnzr 
vk;u che ¼FIB½ fyFkksxzkQh dh enn ls dqN ljpuk, 
cukbZ gS mnkgj.k ds gSDlkxksuy fLIyV fjax jstksusVj 
ftlds ekè;e ls bu lajpukvksa ds photoluminescence 
dk vè;;u dj jgs gSa] ftuds }kjk ge lrg IykLeksfuDl 
ds ckjs esa v/;;u djsaxs

Hkfo"; esa ge DokaVe MkWV~l ds lkFk bu lajpukvksa 
ds photoluminescence xq.kksa dk v/;;u djsxkA

7-  esVkeVsfjvYl
vydk 'kekZ

fp= ¼v½ }kjk lse best vkWQ gsDlkxksuy fLIyV fjax jslksusVj tks dh flfydkWu lClVªsV ij cukbZ vkÑfr dks n'kkZ;k x;k gS 
fp= ¼ch½ lse best vkWQ gsDlkxksuy fLIyV fjax jslksusVj tks dh flfydkWu lClVªsV ij cukbZ vkÑfr dks gk;j esfXfufQds'ku ij 

izfrfuf/kRo djrk gSA
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1- Hkwfedk %

jk"Vªh; HkkSfrd iz;ksx’kkyk] Hkkjr ¼,uih,yvkbZ½ 
us viuh xr 3 n’kdksa dh ;k=k esa Ñf".kdk lzksr ij 
vk/ kkfjr izkFkfed izdkf’kdh; fofdj.k Ldsy ¼ekiuh½ 
dks LFkkfir rFkk fodflr djus vkSj gky gh esa 
fo|qr ds ,l vkbZ ek=d ls tqM+h vuqekxZ. kh;rk ds 
lkFk fuEurki fofdj. kfefr esa egŸoiw.kZ izxfr dh 
gSA izkFkfed lalwpd Ldsy ¼ekiuh½ esa vHkh 0-005 
izfr’kr Lrj dh ekud vfLFkjrk@vfuf’prrk gSA 
Bksl&voLFkk QksVksfuDl] izdkf’kd laosnd rFkk 
vkIVks bysDVªkWfuDl esa gky gh esa dh x;h mUufr 
ls ,dy QksVksu ds mRiknu] fu;a=.k rFkk lalwpu 
gsrq mnh;eku izkS|ksfxdh dk l`tu fd;k x;k gS] tks 
uohu QksVksfud DokaVe izkS|ksfxdh rFkk vuqiz;ksx 
{ks= dh fn’kk esa egŸoiw.kZ dne gksaxsA DokaVe lwpuk 
izkS|ksfxdh dh mUufr ds fy, LosPNkuqlkj QksVksu 
dk mRiknu djus okys lzksrks a dk fodkl vko’;d 
gSA QksVksu] DokaVe izdkf’kdh dh bdkbZ gS] blfy, 
mUur QksVksu x.kuk izkS|ksfxdh] izdk’k ekfidh ds 
mUu;u gsrq uohu fn’kk,¡ iznku djrh gSA

orZeku esa fujis{k QksVksu lzksr rFkk bldh 
fujis{k lalwpd izkS|ksfxdh ds {ks= esa rhoz izxfr 
ds dkj.k QksVksu dh x.kuh; la[;k ds lanHkZ esa 
izdk’kfefr ds ewy ek=d ̂dS.Msyk* dks iqu% ifjHkkf"kr 
djus dk ;g mi;qDr le; gSA ,u ih ,y vkbZ 
us fuEufyf[kr izeq[k lqfo/kk,a LFkkfir dh gSa rFkk 
oSf’od Lrj ij gks jgs fodkl ds lkFk dnerky 
djus ds fy, vuqla/kku dj jgh gSA

2- lzksr vk/kkfjr izkFkfed ekud % Ñf".kdk

fp= % 1 pj rkieku Ñf".kdk ¼1800&3200 K½ ds :i esa 
izdkf’kd fofdj.k dk lzksr vk/kkfjr izkFkfed ekud

3-  lalwpd vk/kkfjr izkFkfed ekud % 
fuEurki fofdj.kekih

fp= % 2 fuEurki fofdj.kekih ds :i esa izdkf’kd fofdj.k dk 
lalwpd vk/kkfjr izkFkfed ekud

8-  fofdj.kfefr rFkk izdk'kfefr dk fpjlEer ls DokaVe rd  
fodkl & ,u ih ,y vkbZ ifjizs{;

gse pUnz dkaMiky] ohjsUnz dqekj tk;loky] ijkx 'kekZ ,oa jatuk esgjks=k
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4-  lglacaf/kr rFkk ,UVasfaxYM QksVksu lzksr gsrq 
LiksUVsfu;l iSjkfefVªd Mkmu duotZu 
¼,l ih Mh lh½ lSV&vi

fp= % 3 810 nm ij entangled QksVksu lzksr ds fuekZ.k ds 
fy, ch ch vks fØLVy rFkk 405 nm Mk;ksM ystj dk mi;ksx 

djds ,l ih Mh lh dk izn’kZu

lkjka’k %

uohu rFkk lq/kjs gq, lzksr vk/kkfjr rFkk lalwpd 
vk/kkfjr izkFkfed iz.kkyh rFkk ekud o bu ekiuksa esa 

vfuf’prrk] izdk’k] O;oLFkk] mRiknu] LokLF; rFkk lqj{kk 
vuqiz;ksxksa dh vf/kdka’k ekax dks iw.kZ djrh gSA ;|fi 
gky gh esa uohu ,dy QksVksu lzksrksa rFkk ,dy&QksVksu 
lalwpdksa ds mRiknu esa fodkl gqvk gS vkSj bu uohu 
ßLosPNk vuqlkj QksVksuÞ lzksrksa ds vfHky{k.ku esa vkus 
okyh pqukSfr;ksa dh igpku dj yh x;h gSA

,u ih ,y] Hkkjr dS.Msyk ds la:i.k rFkk fpj 
izfrf"Br izdk’kfefr rFkk fofdj. kfefr esa orZeku ,oa 
Hkfo"; dh vko’;drkvksa ls ysdj DokaVe fofdj.kfefr 
dh Hkfo"; esa gksus okyh vko’;drkvksa dh i)fr lfgr 
blds vuqiz;ksx {ks= dk foLrkj djus gsrq ekudksa dh 
LFkkiuk rFkk fodkl esa vR;ar lfØ; gSA ;g iqu% la:i.k] 
izdk’kfefr] fofdj.kfefr rFkk DokaVe txr esa ^dS.Msyk* 
ds Hkfo"; dh fn’kk esa mi;ksxh dne ekuk tkrk gSA

lanHkZ %&

1- ts- lh- foadyl] ,V ,y ßQksVksesVªh] jsfM;ksesVªh ,.M 
^nh dS.Msyk* % boksY;w’ku bu nh Dykfldy ,aM DokaVe 
oYMZß eSVªksyksft;k] 47] vkj 15 & vkj 32 ¼2010½

2- ts okbZ pqekax] ,V ,y] ßn DokaVe dS.Msyk % , jh 
MsfQfu’ku vkWQ LVS.MMZ ;wfuV~l QkWj vkWIVhdy 
jsfM,’kuÞ] ts- ekWM- vkWIV 54] 373&396 ¼2007½

lj lh oh jeu ds lEeku esa izR;sd o"kZ dh rjg 
jk"Vªh; HkkSfrd iz;ksx'kkyk] ubZ fnYyh esa 28 Qjojh] 2014 dks 
vR;ar mRlkg ds lkFk jk"Vªh; foKku fnol lekjksg euk;k 
x;kA izks- vkj- lh- cq/kkuh] funs'kd] ,u ih ,y us oSKkfudksa 
rFkk Nk=ksa dks lacksf/kr fd;k vkSj foKku fnol lekjksg ds 

eq[; vfrfFk MkW- vkj- 
eqjyh/kju] funs'kd] 
Bksl voLFkk HkkSfrd 
iz;ksx'kkyk] ubZ 
fnYyh dk ifjp; 
fn;kA ÞbysDVªkfuDl 
inkFkZ rFkk midj.k 
j{kk rduhdh gsrq 
l{keÞ fo"k; ij 
eq[; vfrfFk }kjk 

fn;k x;k O;k[;ku vR;ar iz'kaluh; jgk gSA funs'kd ,u ih 
,y us eq[; vfrfFk ds lEeku esa mUgsa 'kkWy rFkk ,u ih ,y 
Lèfr fpg~u HksaV Lo:i fn;kA O;k[;ku ds i'pkr~ ,u ih 
,y ds 'kks/k Nk=ksa }kjk iksLVj l= dk vk;kstu fd;k x;kA 
bl l= esa yxHkx 106 iksLVj iznf'kZr fd, x,A ,u ih 
,y ds Ng lsokfuòŸk 
oSKkfudksa ds fu.kkZ;d 
e.My us bu iksLVjksa 
dk ewY;kadu fd;kA 
loZJs"B iqjLdkj gsrq 
pkj iksLVjksa dk p;u 
fd;k x;kA bl 
rjg ;g lekjksg 
lQyrkiwoZd lEiUu 
gqvkA

jk"Vªh; foKku fnol lekjksg] 2014

fp= 1 % jk"Vªh; foKku fnol ds 
volj ij mifLFkr LVkQ lnL;ksa dks 
lacksf/kr djrs gq, izks- vkj-lh- cq/kkuh] 

funs'kd] ,uih,y

fp= 2 % jk"Vªh; foKku fnol ds 
volj ij vfrfFk O;k[;ku nsrs gq, 
eq[; vfrfFk MkW- vkj- eqjyh/kju] 
funs'kd] ,l-,l-ih-,y] ubZ fnYyh
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dsfUnzr vk;u fdj.k iaqt rduhdh esa xSfy;e 
vk;u dsfUnzr fdj.k iqat dk iz;ksx uewuksa dh tk¡p 
rFkk ek;Øks@ uSuks ;a=hdj.k djus ds fy, fd;k tkrk 
gS ftlesa xSfy;e vk;u uewus dh lrg ij vk/kkfjr 
mldh ÅtkZ ij fuHkZj djrk gSA tSls gh xSfy;e vk;u 
iaqt] uewus dh lrg ij izgkj djrk gS] vk;uksa dh 
ÅtkZ ij vk/kkfjr nzO; dh ,d NksVhlh ek=k lrg ls 
fNVd dj vyx gksrh gSA f}fdj.k iqat mPp lw{en’khZ 
ra= mPp LdSfuax bysDVªkWu vkSj mPp foHksnu vk;u 
iaqt lw{en’khZ dk ,d izHkkoh leqPp;@la;kstu gS] tks 
mi;ksxdŸkkZ dks fdlh lrg ds VqdM+s dks ,d lkFk 
dkVus ;k pkSjl djus esa l{ke cukrk gS rFkk nzO; dh 
vR;ar iryh ijrsa gVkus rFkk blds lkFk gh uSuks Lrjh; 
besftax dk dk;Z Hkh djrk gSA

bl izdkj ;g fefyax izfØ;k ds fu;a=.k dks 
ifj’kq) djrk gSA blds vykok la;qDr ,Q vkbZ ch 
lw{en’khZ esa vusd layXuh midj.k gSa tks bl ;a= 
dh mi;ksx {kerk esa o`f) djrs gSa rFkk ;g vfrlw{e 
lafoU;kl vuqiz;ksx djus dk ,d 'kfDr’kkyh ;a= cu 
tkrk gSA bZ&che jkbVj ¼bZ&che fyFkksxzkQh gsrq½] bZ 
Mh ,l] bZ ch ,l Mh ;a= rFkk lw{e ifjpkyd blds 
vfHkUu vax gSaA

fp= 1, rFkk 1ch Øe’k% LrEHk izk:Ik dh O;oLFkk 
rFkk midj.k ds fp= dks n’kkZrs gSaA fp= 1, esa n’kkZ;k 
x;k gS fd bysDVªkWu LrEHk fuokZr d{k ij m/okZ/kj 
fLFkfr esa fLFkr gS rFkk vk;u LrEHk bySDVªkWu LrEHk ls 
54° ds dks.k ij fLFkr gSA ;gk¡ bysDVªkWu rFkk vk;u 
fdj.k iaqt] nksuksa uewus ds ,d gh {ks= esa laikrh gSa] 
c’krsZ fd fgr dk {ks= ;wlsUVfjd Iysu gksA vf/kdk’kar% 
xSfy;e vk;u lzksr dk mi;ksx vk;u LrEHk esa fd;k 
tkrk gS rFkk Ga+ions dh mRifŸk nzfor /kkrq vk;u 

lzksr ¼,y ,e vkbZ ,l½ ls gksrh gS ftlesa ,d VaxLVu 
daVd gksrk gS] tks nzfor xSfy;e ds dqaM ds uhps fLFkr 
gksrk gSA ;g ,y ,e vkbZ ,l ,d vR;ar pednkj 
fdj.k iaqt mRiUu djrk gSA

xSfy;e dh ruq ijr ls ysfir daVd dh uksd 
,d fpeVs@fu"d"kZd ¼Extractor½ ds Åij fLFkr gksrh 
gSA fpeVk@fu"d"kZd dks lzksr dh rqyuk esa mPprj 
oksYVrk ¼fof’k"Vr% ~6KeV½ ij j[kk tkrk gS rFkk ;g 
lzksr daVd ij ,d mPp fo|qr {ks= mRiUu djrk gSA 
;g {ks= xSfy;e dks vk;uhÑr djrk gS rFkk nzoh; 

9-  la;qDr dsfUnzr vk;u fdj.k iqat lw{en'khZ
eanhi dkSj] Vh-Mh- lsu xqV~Vqou ,oa lq/khj gqlkys



tqykbZ] 2013 & twu] 2014 19

/ kkrq dks ¼fine½ daVd ds :i es ifjofrZr djrk gSA bl 
daVd ij {ks=h; ok"ihdj.k ds dkj.k vk;u mRltZu 
gksrk gS rFkk daVd ls xSfy;e vk;u mRlftZr gksrs gSa 
rFkk LrEHk ds lkFk Rofjr gksrs gSaA

orZeku ih<+h ds ,Q vkbZ ch esa lkekU;r% iz;qDr 
Roj.k oksYVrk ~30KeV gSA bu Ga vk;u dks vk;u 
lzksr ls ckgj fudkyk tkrk gS rFkk blds i’pkr~ 
ySal } kjk uewus lrg ds Åij dsfUnzr fdj.k iaqt ls 
voyksdu fd;k tkrk gSA ¼fp= 1,½A

,Q vkbZ ch dk lapkyu % izfrfcac voyksdu] 
fefyax] fu{ksi.k

izfrfcacu % ,Q vkbZ ch izfrfccau esa iz;qDr i) fr 
LdSfuax bysDVªku lw{en’khZ ds leku gh gS] tSlk fd 
fp= 2, esa n’kkZ;k x;k gS ,d Ga+ fdj.k iqat dks uewus 
ij dsfUnzr fd;k tkrk gS rFkk lrg ds lekarj fp=js[kk 
iaaqftr ¼jSLVMZ½ fd;k tkrk gSA tc vk;u fdj.k iaqt uewuk 
lrg ls Vdjkrk gS] rks mlds ifj.kkeLo:Ik ?kfVr gksus 
okyh izfØ;kvksa esa f}rh; d.kksa tSls fuEu ÅtkZ f}rh; 
bysDVªkWu] mnklhu ijek.kq] f} rh;d vk;u rFkk QksVksu 
vkfn dk mRltZu gksrk gSA lkekU;r% bu mRltZuksa dk 
mi;ksx flXuy dk izfrfcac izkIr djus ds fy, fd;k 
tkrk gSA ,Q vkbZ ch izfrcacu lkekU;rk NksVs vijpj 

¼aperture½ ds }kjk fd;k tkrk gS tgka fdj.k iaqt dh 
/kkjk lw{e gksrh gS rFkk uewus dk d.k&jatu ugha gksrk 
vFkok cgqr de jatu gksrk gSA ,Q vkbZ ch izfrfcac 
foLr`r@xgu uewuk LFkykd`fr iznf’kZr djus dh {kerk 
ds dkj.k fo’ks"k :i ls mi;ksxh gSA LFkykÑfrd oS"kE; 
iznf’kZr djus gsrq eq[; ;a=@izfØ;k ;g rF; gS fd 
f}rh; d.kksa ¼vk;u rFkk bysDVªkWu½ dh mRltZu nj 
vkifrr ¼incident½ fdj.k iaqt rFkk uewus dh lrg ls 
lkekU; ds chp ds dks.k ds vk/ kkj ij fHkUu&fHkUu gksxh 
pawfd dsUnzr vk;u fdj.k iaqt dh Hksnu {kerk bySDVªku 
fdj.k iaqt dh vis{kk de gksrh gSA blfy, d.k uewus ds 
,d lhfer Hkkx ls gh mRiUu gksrs gSa rFkk blh dkj.k 
dsfUnzr vk;u fdj.k iaqt esa vf/kd i`"Bh; laosnu’khyrk 
gksrh gS rFkk dqN ekeyksa esa vf/kd foLr`r LFkykd`frd 
ekufp= iznf’kZr djus esa l{ke gksrk gSA

fefyax % ;g dsfUnzr vk;u fdj.k iaqt dh vge 
,oa cgq mi;ksxh {kerk gSA tc xSfy;e vk;u tSls 
ÅtkZoku d.kksa dk fdj.kiaqt ¼ÅtkZ 5 rFkk 30Kev½ 
fdlh Bksl lrg ls Vdjkrk gS rks iFk {ks= esa dbZ 
izfØ;k,a vkjaHk gks tkrh gS ¼tSls fd fp= 3A rFkk 3B 
esa n’kkZ;k x;k gS½ d.kksa dk ,d Hkkx i`"Bh; ijrksa ls 
i’p izdhf.kZr gks tkrk gS tcfd vU; Bksl esa ifjofrZr 
gks tkrs gSaA

lkekU;r% cM+s vk;u ds fy, izR;sd ijek.kq ds 
chp ls xqtjrs gq, uewus dks Hksnuk eqf’dy gksrk gSA 
muds vkdkj ds dkj.k ijek.kqvksa ds LkkFk vU;ksU;fØ;k 
dh laHkkouk c<+ tkrh gS ftlds dkj.k ÅtkZ dk rhoz 
ºkzl gksrk gS A tc ,d vk;u ,d Bksl ij iz?kkr djrk 
gS rks ;g uewuk ijek.kqvksa ds lkFk vU;ksU;fØ;k ds } kjk 
xfrt ÅtkZ [kks nsrk gSA blds ifj.kkeLo:i vk;u & 
ijek.kq vU;ksU;fØ;k esa eq[;r% ckg~; dks’k] ijekf. od 
vk;uhdj.k rFkk lrgh ijek.kqvksa ds jklk;fud ca/ ku 
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dk VwVuk lfEefyr gSA dsfUnzr vk;u fdj.k iaqt esa] 
xSfy;e vk;u ijek.kqvksa ds LFkku rFkk lajs[k.k dks 
ljyrk ls ckf/kr dj ldrk gS ftlds dkj.k tkyd 
¼ySfVl½ gkfu rFkk /ofu DokaVe ¼Qksukul½ dk Å"ek 
ds :i esa {k; gksrk gS rFkk d.k {ksi.k izHkko mRiUu 
djrk gS] blds dkj.k LFkkuhf;r d.k {ksi.k rFkk 
uewuk lrg esa [kUndksa dk xBu gksrk gSA izfr?kkr gksus 
ij] vk;u&ijek. kq la?kVu dh izÑfr izR;kLF; vFkok 
vizR;kLFk gksrh gSA izR;kLFk la?kVuksa ds ifj.kkeLo:Ik 
lrgh ijek.kqvksa dk mR[kuu gksrk gS ¼d.k&{ksi.k½ rFkk 
inkFkZ lrg dk okLrfod ifj"dj.k dk izkFkfed dkj.k 
gSa ¼fp=½A vizR;kLFk la?kV~Vu vk;u }kjk viuh ÅtkZ 
dk dqN Hkkx lrgh ijek.kqvksa vFkok bySDVªku dks 
varfjr djus ij ?kfVr gksrk gSA bl izfØ;k esa f} rh;d 
bySDVªkUl ¼,ssls bysDVªku tks mrsftr gks tkrs gSa rFkk 
vius dks’k ls fudyus esa l{ke gksrs gSa½] lkFk gh 
,Dl&fdj.kksa ds fupys dks’k esa fxjus ij fueqZDr ÅtkZ 
mRiUu gksrh gSA la?kVu }kjk f}rh; vk;u Hkh mRiUu 
gksrs gSa] laHkor f} rh;d bysDVªku ds mRltZu ds Ik’pkr 
d.k&{ksi.k tSls nj] LFkku rFkk xgjkbZ dks fu;af=r 
djus ij] dsfUnzr vk;u fdj.k&iaqt mnkgj. kh; fefyax 
{kerk iznf’kZr djrk gSA ;g iz;ksDrk dks inkFkZ lrg 
dks ifjofrZr djus] vuqizLFk&ifjPNsn l`ftr djus( rFkk 
inkFkZ dks bfPNr vkdkj esa dkVus dh vuqefr nsrk gSA 
fp= 3C flfydu inkFkZ esa lh ,l vkbZvkj & yksxks 
lajpuk ds l`tu esa dsfUnzr vk;u fdj.k&iqat fefyax 
dks n’kkZrk gSA

fu{ksi.k %& tSlk fd fp= 4A esa n’kkZ;k x;k gS 
fd uewus ds Bhd Åij rFkk lh/ks vk;u fdj.k&iaqt 
ds ekxZ esa jklk;fud ;kSfxd dh iwfrZ djus ds fy, 
,d xSl fMyhojh iz.kkyh dks tksM+dj ,Q vkbZ ch ;a= 
dks uSuks&fefyax ;a= ls fu{ksi.k ;a= esa ljyrkiwoZd 
ifjofrZr fd;k tk ldrk gSA ;kSfxd jklk;fud 
xSl lkekU;r% esfFky lkbDyks isaVkfMukby Pt ¼IV½ 
VªkbfeFkkby tSls dkcZfud /kkfRod v.kqvksa ls cuk gSA 
bl iwoZorhZ esa xSfy;e vk;u fdj.k&iaaqt Vdjkrk gS 
ftlls ;g LFkkuh; rkSj ij fo?kfVr gks tkrk gS D;ksafd 
blds vkca/k VwV tkrs gSa rFkk lrg ij fu{ksi.k gksrk 

gS ¼tSlk fd fp= 4B esa n’kkZ;k x;k gSA½ bfPNr/kkrq 
¼IysfVue½ lrg ij fu{ksfir cuk, j[kus ds mís’; ls 
dkQh Hkkjh gS] ,d ruq fQYe l`ftr djus ij ;g ,d 
fo|qr lapkyd ds :i esa dk;Z dj ldrk gSA ,Q vkbZ 
ch ds fuokZr ;a= }kjk ok"Ik’khy dkcZfud vinzO; dks 
fudkyk vFkok gVk;k tkrk gSA /kkfRod fQYesa lkekU;r% 
IysfVue&VaxLVu vFkok Lo.kZ vk/kkfjr gksrh gS tcfd 
fo|qrjks/kh fQYesa lkekU;r% SiO2 vk/kkfjr gksrh gSaA vU; 
inkFkZ tSls dkcZu Hkh fu{ksfir fd, tk ldrs gSaA fp= 4B 
es flfydu lcLVsªV ij fu{ksfir IysfVue uSuks&rkjksa dh 
J`[kayk dks n’kkZ;k x;k gSA HkkSfrd vkSj jklk;fud ok"Ik 
fu{ksi.k dh rqyuk esa ,Q vkbZ ch fu{ksfir fQYeksa dk 
eq[; ykHk vR;f/kd LFkkuh; rFkk fu;af=r fu{ksi.k gSA

vuqiz;ksx %&

dsfUnzr vk;u fdj.k&iaqt ;a= dk eq[; mi;ksx 
ekbØks@uSuks ;a=hdj.k gS] ;g vR;ar ifj’kq) rFkk NksVs 
Vªsapksa dks lVhdrk ls dkVus esa lgk;d gS tks vU; lw{e@
ekbØks;a=hdj.k i)fr }kjk izkIr ugha fd;k tk ldrkA 
vkS|ksfxd {ks= ¼mnkgj.kr% v)Zpkyd½ esa dsfUnzr vk;u 
fdj.k&iaqt dk mi;ksx =qfV fo’ys"k.k] ifjiFk la’kks/ku] 
ekLd ejEer] ,dhÑr ifjiFk ij LFkku fof’k"V dh 
vofLFkfr ¼Site Specific Locations½ dk uewuk fuekZ.k] 
ruq fQYe paqcdh; izfrjks/kh 'kh"kksZa dk leatu ¼fVªfeax½] 
midj.k la’kks/ku] izfØ;k fu;a=.k rFkk fo’ys"k.k vkfn 
ds fy, fd;k tkrk gSA dqN mUur vuqla/kku vuqiz;ksxksa 
esa izfrfcacu rFkk fo’ys"k.k gsrq i`"Bh; jpuk la’kks/ku 
rFkk Vh bZ ,e uewuk fuekZ.k lfEefyr gSA blds vykok 
bl izkS|ksfxdh dks pkydksa rFkk fo|qr&jks/kh ds vR;ar 
ifj’kq)rk ds lkFk LFkkuhf;r fu{ksi.k gsrq Hkh mi;ksx 
fd;k tk ldrk gSA
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tc /kkjk izokfgr pkyd dks yEcor~ pqEcdh; {ks= 
esa j[kk tkrk gS rc bysDVªku cgko ij ,d cy ¼yksjsaV~t 
cy½ yxrk gS tks fd fctyh dh /kkjk ,oa pqEcdh; 
{ks= nksuksa ds yEcor~ gksrk gSA yksjsUV~t cy ¼Lorentz 
force½ }kjk mRiUu foHkokUrj dks gkWy foHkokUrj vkSj 
bl lEiw.kZ izHkko dks gkWy izHkko dgk tkrk gSA

pqEcdh; {ks= ds ifjek.k ds lkFk gkWy foHkokUrj 
;k gkWy izfrjks/k ,d jS[kh; :i ls c<+rk gSA gkWy 
izHkko dh T;kfefr vkSj gkWy izfrjks/k rFkk pqEcdh; {ks= 
esa laca/k fp= la[;k 1 esa n'kkZ;k x;k gSA vfr fuEu 
rkiØe vkSj mPp pqEcdh; {ks=ksa ij ¼f}foeh; lajpukvksa 
esa½ ikjEifjd gkWy izHkko /oLr gks tkrk gS vkSj Rh-B 
laca/k ,d jS[kh; ugha jg ikrkA

fp= la[;k&1 gkWy izHkko dh Tekferh vkSj gkWy izfrjks/k vkSj 
pqEcdh; {ks= esa laca/k A

DokaVe gkWy izHkko dh [kkst 1980 esa teZu oSKkfud 
izks- Dykmt Qksu fDyVft+ax ¼klaus von klitzing½ us dh 
FkhA bl izHkko dks fDyVft+ax egksn; us ekbdy isij 

vkSj xjgkMZ MksMks ds }kjk cukbZ xbZ ¼Si-MOSFET esa 
fLFkr½ mPp xfr’khyrk okyh f}ohfe; bysDVªkWu xSl] 
ds fuEu rki vkSj mPp pqEcdh; {ks= esa v/;;u ds 
nkSjku ns[kk FkkA tc mPp xfr’khyrk okyh bysDVªkWu 
xSl ra=ksa dks fuEu rki rd BaMk fd;k tkrk gS vkSj 
blds ry ds yEcor~ ,d pqEcdh; {ks= yxk;k tkrk 
gS rc gkWy izfrjks/k esa pqEcdh; {ks= ds lkFk cnyko 
,djSf[kd ugha gksrk gSA gkWy izfrjks/k&pqEcdh; {ks= 
¼Rh-B½ O;ogkjh; laca/k esa c<+rs gq, izfrjks/k ds lkFk 
gh chp&chp esa fofHkUu pkSM+kbZ ds izfrjks/k iBkj ik, 
tkrs gSaA bl izfØ;k ds lkFk&lkFk v/kkseq[kh izfrjks/k 
¼Longitudinal resistance½ nksyu dk izn’kZu djrk 
gSA bl lanHkZ esa fo’ks"k ckr ;g gS fd ftu pqEcdh; 
{ks=ksa ij yEcor~ izfrjks/k esa iBkj fn[krs gSa Bhd mUgh 
pqEcdh; {ks=ksa ij v/kkseq[kh izfrjks/k ’kqU; ¼Rxx=0½ gks 
tkrk gSA bu nksuksa izHkkoksa ds lkFk&lkFk gksus dks laiw. kZ 
ifjek.khdj.k ¼Perfect quantization½ dgk tkrk gSA 
laiw.kZ ifjek. khdj.k DokaVe gkWy izHkko dk i`Fkd y{k.k 
gSA v/kkseq[kh izfrjks/k ds vn`’; gksus dh izfØ;k dks 
lk/ kkj.kr;k {k; jfgr bysDVªkWu ifjogu dgk tkrk gSA 
DokaVe gky izHkko dks fp=&2 esa n’kkZ;k x;k gSA

fp= la[;k&2 DokaVe gkWy izHkko esa v/kkseq[kh ,oa gkWy izfrjks/kksa 
dk pqEcdh; {ks= ds lkFk cnykoA

10-  DokaVe gkWy izHkko vk/kkfjr izfrjks/k ekud
gfj d`".k flag
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DokaVe gkWy izHkko lkoZHkkSe ekuk tkrk gSA vc 
;g iw.kZ :i ls LFkkfir gS fd DokaVe gkWy izHkko inkFkksZa 
vkSj ;qfDr;ksa ij fuHkZj ugha djrk gSA DokaVe gkWy 
iBkjksa dh pkSMkbZ] okLrfod rkiØe ,oa pqEcdh; {ks= 
ds ifjek.k ij fuHkZj djrh gSA fofHkUu gkWy iBkjksa dk 
izfrjks/k RH ¼i½ ewyHkwr fLFkjkadks ´e´ ¼bysDVªkWu vkos’k½ 
vkSj Iykad fLFkjkad ´h´ ij fuHkZj djrk gSA

RH (i) = h/ie2   ¼1½

;gka ´i´ izek=hr bysDVªkWu d{kkvksa ls lacaf/kr ,d 
iw.kkZad gSA tc i = 1] rc RH ¼1½ = 25812.80752 = RK

RK dks fDyVft+ax fLFkjkad dgk tkrk gSA laca/k 
¼1½ ls ;g Li"V gS fd iBkjh; izfrjks/k flQZ ewyHkwr 
fLFkjkadksa ij fuHkZj djrk gS vkSj blfy, DokaVe gkWy 
izfrjk/sk dk iz;ksx izfrjks/k ds izkFkfed ekud ds :i esa 
fd;k tkrk gSA

tuojh 1990 dks ehVj lEesyu ¼Meter 
Convention½ ds lHkh lnL; ns’kkas } kjk fDyVft+ax 
fLFkjkad ¼RK-90½ dks izfrjks/k ds izkFkfed ekud ds :i esa 
Lohdkj fd;k x;k gSA bl [kkst ds fy, MkW- fDyVft+ax 
dks o"kZ 1985 dk HkkSfrdh ukscsy iqjLdkj iznku fd;k 
x;kA ¼RK-90½ vkSj gkWy izfrjks/k esa fuEufyf[kr laca/k gS %

RH = RK-90/i = 25812.80752/i ¼2½

vc rd ds ’kks/k dk;ksZa ls ;g LFkkfir gS fd DokaVe 
gkWy izHkko f}ohfe; ;a=ksa dk ,d lkekU; vfHky{k.k 
gS vkSj blds fy, fuEu rki ,oa mPp pqEcdh; {ks= 
dh vko’;drk gSA Si-MOSFET ds vfrfjDr vU; 
f} foeh; bySDVªkWu xSl ra=ksa tSls fd GaAs-AlGaAs, 
GaInAs-InP, GaAs-GaInP vkfn v/kZpkyd ;qfDr;ksa 
esa Hkh DokaVe gkWy izHkko nf’kZr gqvk gSA dqN gh le; 
iwoZ uSlfxZd f}ohfe; ra= ^xzkQhu* esa ;g izHkko lkekU; 
rkiØe ij Hkh ik;k x;k gS ij blds fy, vfr 
mPp pqEcdh; {ks= ¼~20 T½ dh vko’;drk gksrh gSA 
lk/ kkj. kr;k GaAs-GaAlAs v/kZpkyd ;qfDr dk iz;ksx 
izfrjks/k ekud ;qfDr ds :i esa fd;k tkrk gSA Hkkjr ds 
jk"Vªh; ekifo|k laLFkku jk"Vªh; HkkSfrd iz;ksx’kkyk esa 
Hkh GaAs-GaAlAs esa ik, tkus okys DokaVe gky izHkko 

dk iz;ksx izkFkfed izfrjks/k ekud ds :i esa gksrk gSA 
Hkkjr dh izfrjks/k ekud ;qfDr dks fp= la[;k&2 ds 
Åijh Hkkx lfUufc"V fn[kk;k x;k gSA

tc lEiw.kZ ijekf.kdj.k izkIr dj fy;k tkrk gS 
rc i=2 iBkj ds chp esa pqEcdh; {ks= dks fLFkj j[kk 
tkrk gSA bl pqEcdh; {ks= ij RH =12906.4035 Ω 
gksrk gS vkSj ;g izkFkfed izfrjks/k ekud gksrk gSA fdlh 
Hkh vKkr izfrjks/k dk ifjek.k bl izkFkfed ekud ls 
vuqikr rqyuk }kjk fudkyk tkrk gSA

bl mís'; ds fy, ,d /kkjk vuqikr rqyfu= 
¼Ratio Current Comparator½ dk iz;ksx fd;k tkrk 
gSA jk"Vh; HkkSfrdh iz;ksx'kkyk esa fn"V /kkjk rqyuf= 
¼Direct Current Comparator½ vkSj Øk;kstsfud /kkjk 
rqyfu= ¼Cryogenic Current Comparator½ dk iz;ksx 
fd;k tkrk gSA / kkjk rqyfu= dk vkjs[k fp= la[;k 3 
esa n'kkZ;k x;k gSA bl rqyfu=ksa esa nks /kkjk L=ksr ,d 
izkFkfed (Primary Ip) vkSj nwljk f} rh;d ¼Secondry, 
Is½ gksrk gSA blds vykok nks vfr ifj'kq) oØ la[;k,a 
izkFkfed ¼NP½ vkSj f}rh;d ¼NS½ gksrh gSaA DokaVe 
gkWy izfrjks/k ¼RK-90 (i=2) =12906.4035 Ω½ dks izkFkfed 
izfrjks/k ¼RP½ vkSj vKkr izfrjks/k dks f}rh; (RS) ekuk 
tkrk gSA

fp= la[;k&3 fn"V /kkjk rqyfu= dk vkjs[kA

,d Kkr izkFkfed /kkjk ¼IP½ ds fy, foHko larqyu 
¼Voltage balance½] RPIP = RsIPs vkSj pqEcdh; izokg 
larqyu ¼Magnetic flux balance½] NPIP = NsIs izkIr 
fd;k tkrk gSA bl voLFkk esa 
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RPIP = RSIS    ¼3½

vkSj

NPIP = NSIS    ¼4½

lehdj.k ¼3½ vkSj ¼4½ ls &

Rs/RP = Ns/NP = Ip/Is   ¼5½

;k Rs = Ns/NP = Ns/NP    ¼6½

bl izdkj vKkr izfrjks/k dh ek=k fudkyh tkrh 
gSA fn"V /kkjk rqufy= esa 13%1] 10%1 vkSj 1%1 ds vuqikr 
esa rqyuk djus dh nkerk gSA 13%1 dk vuqikr ¼RK-

90(2½ vkSj 1 kΩ dh rqyuk esa iz;ksx fd;k tkrk gSA 
ekiu ds nkSjku vKkr izfrjks/k dks ,d fLFkj rkiØe 
ij j[kk tkrk gS vkSj bldk rkiØe yxkrkj i<+k tkrk 
gSA fp= la[;k 4 esa 1 kΩ ds ,d f}rh;d izfrjks/k  
ekud dh fofHkUu rkiØeksa ij fudkyh x;h ek=k n'kkZ;h 
x;h gSA

fp= la[;k&4 1 kΩ f}rh;d izfrjks/k ekud dh ek=k dk 
rkiØe ds lkFk cnykoA
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1- vcqZn funku gsrq vojDr LisDVªfedh vè;;u & pj.k II Mh,lVh] ubZ fnYyh MkW- ¼lqJh½ jatuk esgjks=k

2- izek.ku izkf/kdj.k fu;a=d ¼lhlh,½ esa VsyhDykWd 
lsok dk dk;kZUo;u

izek.ku izkfèkdj.k fu;a=d 
¼lhlh,½ ¼lapkj ,oa 
lwpuk izkS|ksfxdh ea=ky;½

Jherh iz.kkyh ih- FkksjkV

3- cgqLrjksa] varjki`"Bh; vfrlw{e rFkk c`gr~ d.kksa esa 
uohu pqacdh; lajpuk rFkk mÙkstu

Hkkjr & ;w,l, foKku 
,oa izkS|ksfxdh eap

izks- vkj lh cq/kkuh@  
MkW- , ds JhokLro

4- cSafdax izkS|ksfxdh fodkl ,oa vuqla/kku laLFkku 
¼vkbZMhvkjchVh½ esa VsyhDykWd lsok dk 
dk;kZUo;u

cSafdax izkS|ksfxdh fodkl 
,oa vuqla/kku laLFkku 
¼vkbZMhvkjchVh½

Jherh iz.kkyh ih- FkksjkV

5- flj ,oa xnZu ds ddZjksx ¼dSalj½ ds fy, 
uSuks&vkS"kf/k;k¡

Hkkjr&;wl, foKku ,oa 
izkS|ksfxdh eap

MkW- ,l- ih flag@  
izks- vkj- lh- cq/kkuh

6- i;kZoj.kh; oS'ysf"kd esa xq.koÙkk volajpuk dks 
etcwr djuk & Hkkjr esa i;kZoj.kh; ekiu ij lg;ksx

ihVhch teZuh Jh ih ds xqIrk

7- pH laosnd vuqiz;ksx gsrq uSuksfØLVykbu bjhfM;e 
vkWDlkbM ruqfQYe dk la'ys"k.k rFkk vfHky{k.ku

foKku ,oa vfHk;kaf=dh 
vuqla/kku e.My ¼Mh,lVh½

MkW- ¼lqJh½ larks"k flag

ubZ ifj;kstuk,¡
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1- iz.kkyh@ra= fooj.k rFkk eq[; fo’ks"krk,¡

lh ,l vkj vkj & ,u ih ,y esa ruqrk iz’khrd 
lqfo/kk dh LFkkiuk mK jsat esa la?kfur nzO; HkkSfrdh 
esa vuqla/kku {ks=ksa dh o`f) gsrq dh x;h gSA bl lqfo/kk 
ds dkj.k 10mK rkieku ds fudV ?kVus okys mŸksftr 
rFkk vlekU; ifj?kVukvksa dks fjdkMZ fd;k tk ldrk 
gSA blds lkFk gh ;g lqfo/kk 14 Vslyk ¼,dk{kh;½ 
paqcdh; {ks= ls lqlfTtr gSA ;g Øk;ksÝh iz.kkyh gS 
ftlesa rjy ghfy;e dk miHkksx ^’kwU;* gSA vkjafHkd 
'khryu Lian ufydk iz’khrd rFkk Å"ek fofu;kedksa 
dh lgk;rk ls fd;k tkrk gSA ^ruqrk* izfØ;k 1K ls 
de dksfV ds rkieku ij vkajHk gksrh gSA fo|qr ifjogu 
rFkk fuEu vko`fŸk ekiu dks ljy cukus gsrq fofHkUu 
Lrjksa ij rkih; ,adfjax ds lkFk d{k rkieku laca/kdksa@
vuq;kstdksa ij lekIr gksus okys 48 rkjksa ¼dkalVsUVu 
rkjksa ds 12 fV~ofLV ;qXeksa dk ,d lewg rFkk Nb-Ti ds 
12 fV~ofLVM ;qXeksa ds nwljs lewg½ dh O;oLFkk lSEiy 
Lrj ij dh x;h gSA blds vykok] ;g iz.kkyh 40GHz 
vko`fŸk Js.kh rd ekbØksoso ekiu esa lgk;rk dj ldrh 
gSA iz.kkyh@ra= dk ewy rkieku lkekU; ^:Fksfu;e 
vkWDlkbM* rkieku laosnd }kjk i<+k tkrk gSA

bl lqfo/kk dh eq[; fo’ks"krk,a fuEufyf[kr gSa %&

¼i½ Lian ufydk iz’khrd vk/kkfjr Øk;ksÝh lapkyu

¼ii½ fu;af=r rkieku Js.kh % 10mK – 30 K ¼fofHkUu 
pj.kksa esa½

¼iii½ 'khryu 'kfDr % 20mK ij 30uW] 100mK ij 
200uW 120mK ij 300uW

¼iv½ 8&10 ?kaVsa ds vUrjky ij lSEiy Åijh vuqHkkx 
ls Hkkj.k djus dh fØ;kfof/k

¼v½ 14 Vslyk paqcdh; {ks= ¼,d&v{kh;½

¼vi½ mK jasat esa ekbØksoso vo’kks"k.k@fdj.ku djus 
gsrq vUrfufeZr fodYi

¼vii½ ewy rkieku rd 'khryu djus dk le; yxHkx 
40 ?kaVs gSA

2- ruqrk iz’khrd ds dk;Z

fl)kar rFkk bldk lapkyu ruqrk %& iz’khrd 
¼Mh vkj½ ds lapkyu dk fl)kar nks leLFkkfudksa 
3He rFkk 4He ds e/; Å"ek feJ.k ij vk/kkfjr gSA 
;fn 3He rFkk 4He dks lar`Ir ok"Iknkc ij 0.87 K 
rkieku ls uhps 'khry fd;k tkrk gSA 3He rFkk 4He 
ds izkoLFkk i`FkDdj.k dh mYys[kuh; ifj?kVuk ?kfVr 
gksrh gSA 3He ¼QfeZvkWfud d.k½ fuEu izkoLFkk gksus 
ds dkj.k Hkkjh; leLFkfkud 4He ¼ckslkWfud d.k½ ds 
Åij rSjrk gSA pwafd rkieku vkSj de gks tkrk gS] 
3He i{k 3He esa vkSj le`) gks tkrk gS vkSj varr% 
3He ds iw.kZ ladsUnz.k@lkanz.k rd yxHkx iw.kZ 'kwU; ds 
fudV igqap tkrk gSA bl voLFkk esa 4He i{k 3He ds 
U;wure ladsUnz.k@lkanz.k yxHkx 6.4% dk vuqj{k.k 
djrk gSA ¼pwafd bl izkoLFkk esa 3He dk izfr’kr de 
gksrk gS] blfy, bls ruq pj.k dgk tkrk gS rFkk ;g 
ruqrk iz’khrd ds ukedj.k dk vk/kkj gSA½ 3He rFkk 
4He dh ;g fu;r foy;urk@?kquy’khyrk Mh vkj 
dh 'khryu fØ;kfof/k dh daqth gSA izkoLFkk i`FkDÑr 
voLFkk esa] ;fn 3He dks izkoLFkk lhek ikj djus dh 
LohÑfr fey tkrh gS rFkk ;g ruq izkoLFkk esa igaqp 
tkrk gS rks bldh ,uFkSYih c<+ tkrh gS] D;ksafd 4He 
ds vklikl 3He dh ,uFkSYih dh rqyuk esa 3He esa 
3He v.kqvksa dh ,uFkSYih de gksrh gSA ;g ,uFkSYih 

11-  lh ,l vkbZ vkj & ,u ih ,y esa ruqrk iz'khrd lqfo/kk % feyh 
dsfYou jsat esa uohu rFkk vlk/kkj.k DokVae ifj?kVuk

vkj- ih- ,yk;fl;l
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ek/;e ls@vo’kksf"kr gksus ds dkj.k blds rkieku 
dks de dj nsrh gSA vr% ;fn d{kh; rkieku iEiksa 
ds mi;ksx }kjk 3He dks 4He rFkk 3He dks izkoLFkk 
i`FkDÑr feJ.k ds e/; fLFkr izkoLFkk lhek dks ikj 
djus ds fy, fujarj lapkfjr fd;k tk ldrk gS rFkk 
feJ.k ls fd;k tk ldrk gS rks ,d fujarj 'khryu 
i)fr LFkkfir dh tk ldrh gSA 'khryu {kerk 
ek/;e ds }kjk lapkfjr gksus okys 3He v.kqvksa dh 
ek=k ij fuHkZj djrh gSA ruqrk iz’khrd dk fopkj 
loZizFke 1950 esa ,p- yanu }kjk izLrkfor fd;k 
x;k] ijUrq izFke O;kogkfjd izLrko ,p- yanu] th- 
vkj- DykWdZ rFkk bZ- esaMkstk }kjk 1962 esa ¼HkkSfrd 
leh{kk] okWY;we 128] vad 5 fnlEcj] 1, 1962½ rjy 
4He esa 3He dk ijklj.k nkc] 1.K ls fuEu ij dk;Z 
djus okys iz’khrd ds izLrko lfgr½A izFke ruqrk 
iz’khrd 1965 esa usMu fo’ofo|ky; dh ,d Vhe 
}kjk fufeZr fd;k x;k rFkk 0-22K rkieku izkIr 
fd;k rFkk ;g ml le; rd He rjy }kjk izkIr 
fuEure rkieku FkkA blds i’pkr 3He - 4He ruqrk 
iz’khrd ds dbZ la’kksf/kr :i vk,A ;s la’kks/ku@
lq/kkj fuEure rkieku rFkk 'khryu {kerk] nksuksa 
ds {ks=ksa esa FksA ruqrk izfØ;k }kjk 2mK dksfV dk 
rkieku ljyrk ls izkIr fd;k tk ldrk gSA

Mh vkj nks izdkj ds gSa( vknzZ ra= ftlesa ruqrk 
Hkkx rjy He Øk;ksLVSV ds vanj gksrk gS rFkk 'kq"d 
ra= ftlesa vkjafHkd 'khryu Lian ufydk iz’khrdksa 
vFkok DyksTM lkbfdy eksM lao`r pØfo/kk esa fxQksMZ 
eSdeksgu izdkj ds iz’khrdksa }kjk iznku dh tkrh gSA 
'kq"d ra= dk ykHk ;g gS fd bldk lapkyu ljy 
gS rFkk rjy He dk miHkksx ^’kwU;* gSA fdUrq bldh 
deh ;g gS fd bl iz’khrd esa dbZ xfreku Hkkx 
gksrs gSa tks / okfud 'kksj dks lSEiy LVst ij varfjr 
dj nsaxsA fdUrq vHkh miyC/k O;kolkf;d ra= daiu 
i`FkDdj.k fØ;kfof/k ls ;qDr gS ftlesa lSEiy LVst 
ij ;kaf=d 'kksj dkQh gn rd de gks tkrk gSA

fp= & 1 esa lh ,l vkbZ vkj & ,u ih ,y 
esa LFkkfir ruqrk iz’khrd ra= dks vkarfjd n`’; rFkk 
fefDlax pSEcj ds QksVks lfgr n’kkZ;k x;k gSA

A

B

PT1

PT2

Still plate

Cold plate

Mixing plate

C

fp= & 1 % ¼A½ ruqrk iz’khrd] fVªVu & 200 ¼vkWDlQksMZ 
midj.k½ ¼B½ ruqrk iz’khrd dk vkarfjd n`’;] ftlesa 'kq"d Mh 
vkj ls la;qDr fofHkUu IysV~l] Å"ek fofu;ked rFkk fefDlax 
pSEcj fn[kkbZ ns jgs gS] ¼C½ Mhvkj dk fefDlax pSEcj ¼Mh vkj 
bdkbZ dk ân;½ ftlij fefDlax IysV fLFkr gSA ;g Mh vkj 
dh izk;ksfxd voLFkk gS] paqcdh; i)fr esa] lSEiy LVst mfpr 
rkih; laLi’kZ fp= 1¼B½ esa fefDlax IysV ls yVdh gqbZ ^jkWM* 

ds lkFk bl fefDlax IysV ij vk;ksftr dh tk,axhA

Øk;ksÝh Mh vkj ra= esa 'khryu vuqØfed pj.kksa 
esa gksrk gS tks d{kh; rkieku ls uhps ewy@csl rkieku 
dh vksj fofHkUu pj.kksa ¼IysV~l½ ds }kjk tkrk gS ftuds 
fuEukuqlkj oxhZ; uke fn, x, gSa %&

¼i½ ih Vh 1 % rkieku ijkl % 50-70K Lian ufydk 
iz’khrd izFke voLFkk dh rkih; ,dfjaxA

¼ii½ ih vh 2 % rkieku ijkl % 3.5-4.5K; Lian ufydk 
iz’khrd dh f}rh; voLFkk dh rkih; ,dfjax] 
bl voLFkk esa 14 Vslyk pqacd fLFkj dh tkrh gS 
rFkk vU; IysVksa ls i`Fkd dh tkrh gSA

¼iii½ ^fLVy ¼fLFkj½ IysV* % rkieku ijkl

¼iv½ ^’khr IysV* % rkieku % 100mK

¼v½ ^fefDlax pSEcj IysV* % rkieku ijkl 2mK-
10mK

3He-4He feJ.k ^iwoZ & 'khr* ifjiFk esa yxHkx 
10K rd 'khry gks tkrk gS rFkk fQj feJ.k dks iqu% 
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VSad esa ,df=r fd;k tkrk gS rFkk blds i’pkr~ ̂ ruqrk* 
ifjiFk ifjlapfjr fd;k tkrk gSA ftlesa feJ.k 4K 
rFkk 77K ¼LN2 VSªi½ ij gksus okys pkjdksy VSªi ds 
ek/;e ls tkrk gSA feJ.k dk 10K ls 4K rd 'khryu 
mi;qDr fofHkUu IysVksa ds ek/;e ls gksrk gSA xSlh; 
feJ.k dk la?kuu 1K rkieku ij 'kq: gksrk gSA

lh ,l vkbZ vkj & ,u ih ,y esa Mh vkj ra=@ 
iz.kkyh fnlEcj] 2013 esa vkjaHk dh xbZ rFkk ekud 
vfrpkydh; izfrn’kksZa ds lkFk ijh{k.k izkIr fd, x,A 
fp=&2 ¼A½ esa d{kh; rkieku ls vkjaHk gksus okyh Mh 
vkj dh izk:fid 'khryu izfØ;k dks n’kkZ;k x;k gSA 
;g mYys[kuh; gS fd 10mK csl@ewy rkieku yxHkx 
36 ?kaVs dh fujarj 'khry izfØ;k }kjk izkIr fd;k 
x;kA

fp= % 2 Mh vkj dh izk:fid 'khryu izfØ;k] ftlesa 
fofHkUu IysVksa dh rkieku fofHkUurk dk le;&dk;Z ds :i 
esa vfHkfyf[kr fd;k tkrk gSA blesa csl@ewy ;fn 'khryu 
d{kh; rkieku ij vkjaHk gksrk gS rks ewy@csl rkieku izkIr 
djus esa yxHkx 36 ?kaVs dk le; yxrk gSA bulSV ¼?ksjs gq, 
Hkkx dk foLr`r n`’;½ esa la?kuu izfØ;k esa la?kuu izfØ;k ds 
nkSjku fefDlax IysV dh rkieku fofHkUurk dks n’kkZ;k x;k gSA 
fefDlax IysV ds rkieku dks ,d oxhZ;@lkekU; :Fksfu;e 

vkWDlkbM laosnd ds }kjk i<+k tkrk gSA

3- Mhvkj ds lkFk fd, x, ekiu

dc rFkk fuEu vko`fŸk ekiu gsrq ra=&foU;kl ds 
Hkkx ds :i esa vks ,Q ,p lh rkez IysV dk mi;ksx 
djrs gq, izfrn’kZ /kkjd fMtkbu fd;k x;k gS rFkk 

vkjafHkd lapkyu gsrq Kkr vfrpkydh; laØe.k rki 
fd, x,A geus Al, Zr rFkk Ti dk ijh{k.k fd;k rFkk 
bldh izfrjks/kdrk fopj.k dks rkieku&izdk;Z ds :i 
esa fjdkMZ fd;kA fp= 3¼A½ esa A1 ruq fQYeksa ds ekiu 
ifj.kke dks n’kkZ;k x;k gSA fp=ksa esa Tc 1.22K ds 
yxHkx gSA 3(B) rFkk 3(C)] fHkUu lapkyu esa fd, x, 
Zr rFkk Ti ruq ijr ds ifj.kke gSaA Zr rFkk Ti dk Tc 
eku Øe’k% 610mK rFkk 410mK gSA ;s ekiu ifj.kke 
bu /kkrqvksa ds lwfpr Tc eku ds lkFk Hkyh&Hkk¡fr esy 
[kkrs gSa rFkk ;g n’kkZrk gS fd fefDlax pSEcj rkieku 
rFkk izfrn’kZ ds e/e dksbZ rkih; i’prk ugha gSA

fp= 3¼A½ esa ,Y;qfefu;e fQYe ds izfrjks/k & rkieku IykWV 
dks n’kkZ;k x;k gSA fQYe dh Tc 1.22K gS rFkk A1 fQYe 
ds fy, lwfpr eku ls esy [kkrh gSA blls lqfuf’pr gS fd 

izfrn’kZ voLFkk rFkk fefDlax pSEcj ds e/; dksbZ rkih; i’prk 
ugha gSA

 

fp= 3¼b½ Ti ijr ds fy, oksYVrk cuke rkieku dk fopjk 
¼vkWulsV½ 0.41K gS] fp= 3¼c½ Zr ijr gsrq oksYVrk cuke 

rkieku dk fopj.k] Tc ¼vkWulsV½ 0.61K gS] ;s eku bu / kkrqvksa 
gsrq lwfpr Tc eku ls Hkyh & Hkk¡fr esy [kkrs gSaA
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4- fu"d"kZ

fu"d"kZr % lh ,l vkbZ vkj & ,u ih ,y 
vc uohu rFkk 10mK rkieku ds fudV ?kVus okyh 
vk/ kkjHkwr ifj?kVukvksa dks fu;af=r djus dh lqfo/kk rFkk 
14 Vslyk mPp pqacdh; {ks= ls ;qDr gSA bl lqfo/kk 
dk mi;ksx dj vkfoHkkZfor rFkk uohu ifj?kVuksa tSls 
vfrpkyd ykSg & pqacdh; & vfrpkyd laf/k;ka ds }kjk 

lkehI; ;qfXer lqjxau] DokaVe MkWV~l rFkk 2D bySDVªku 
xSl iz.kkyh ij vkaf’kd DokVae gkWy izHkko dk v/;;u] 
fo"ke &laf/k;ksa dh o`gn~ fofo/krk ds vfrpkydh; rFkk 
pqacdh; xq.k&/keZ 1D iz.kkyh ds vfrpkydh; rFkk 
DokaVe Qst fLyi xq.k/keZ vkfn dk v/;;u fd;k tk 
ldrk gSA Mh vkj dh laLFkkiuk ds dkj.k lh ,l vkbZ 
vkj & ,u ih ,y fnYyh dk lcls 'khry rkieku dsUnz 
cu x;k gSA

Hkkjr ljdkj x`g ea=ky;] jktHkk"kk foHkkx }kjk 
fgUnh ds fy, tkjh okf"kZd dk;ZØe esa jktHkk"kk uhfr 
laca/kh funs’kksa dk vuqikyu lqfuf’pr~ djrs gq, fnukad 
6 ekpZ] 2014 dks iz’kklu ds vf/kdkfj;ksa@deZpkfj;ksa ds 
fy, ,d dk;Z’kkyk dk vk;kstu fd;k x;kA dk;Z’kkyk 
esa O;k[;ku nsus ds fy, MkW- iwju iky] ofj- fgUnh 
vf/ kdkjh] lh ,l vkbZ vkj dks vkeaf=r fd;k x;kA 
MkW- iwjuiky us ^iz;ksx’kkyk esa jktHkk"kk dk;kZUo;u rFkk 
egŸo* fo"k; ij O;k[;ku nsrs gq, dgk fd iz;ksx’kkyk 
esa ljdkjh dke dkt esa fgUnh ds iz;ksx esa o`f) gqbZ 
gS ysfdu vkt Hkh y{; izkIr ugha fd, tk lds gSaA 
dk;kZy; esa fgUnh dk iz;ksx c<+k gS fdUrq vHkh Hkh cgqr 
lk dke vaxzsth esa gks jgk gSA tcfd dsUnzh; ljdkj 
ljdkjh dke dkt esa bLrseky dh tkus okyh fgUnh ds 
Lo:i ds ckjs esa viuh uhfr dbZ ckj Li"V dj pqdh gSA 

blds ckotwn bl laca/k esa Hkze nwj ugha gks ik;k gS vkSj 
yksxksa ds eu esa ;g fopkj gS fd ljdkjh fgUnh dksbZ 
vyx fdLe dh fgUnh gksrh gSA blh dkj.k os vius dke 
dkt esa fgUnh dk bLrseky djus ls fgpfdpkrs gSaA

MkW- iwju iky us vkxs crk;k fd fgUnh fy[krs 
oDr fgUnh fy[kus dh dksf’k’k djsaA vaxzsth esa elkSnk 
rS;kj djds mldk fgUnh esa vuqokn djus ds ctk, 
csgrj ;gh gksxk fd elkSnk ewy :i ls fgUnh esa rS;kj 
fd;k tk,A y{; ;g gS fd ljdkjh dke&dkt esa 
ewyr% fgUnh dk iz;ksx gksA bl dk;Z’kkyk esa iz’kklu ds 
yxHkx 45 vf/kdkfj;ksa@deZpkfj;ksa us Hkkx fy;k vkSj 
viuh :fp iznf’kZr djrs gq, vf/kd ls vf/kd dk;Z 
fgUnh esa fd, tkus dk vk’oklu fn;kA bl izdkj ;g 
dk;Z’kkyk vius mís’; esa lQy jghA

dk;Z'kkyk

jktHkk"kk dk;Z’kkyk esa O;k[;ku nsrs gq, MkW- iwju iky
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fLDoM ¼vfrpkyd Dokae O;frdj.k ;a= 
¿1-4À½ vk/kkfjr paqcdRoekih lokZf/kd 'kfDr'kkyh 
pqEcdh; ¶yDl ekid gS tks pqEcdh; ¶yDl DokaVe  
Φo = 2.07 X 10-15 oscj ¼Tm2½ ds y?kq va'k ds 
leku lw{e ifjorZuksa dks Hkh eki ldrk gSA fLDoM 
dk lafØ;kRed fl)kar vfrpkydrk dh nks ewyHkwr 
ifj?kVukvksa ij vk/ kkfjr gS& ¶yDl DokaVhdj.k [5,6] 
rFkk tkslsQlu izHkko [7]A ¶yDl DokaVhdj.k ds vuqlkj 
,d can vfrpkydh; Qans ds vanj fLFkr ¶yDl dsoy  
Φ0 ds xq.ktksa esa gh ifjofrZr gks ldrk gSA tkslsQlu 
izHkko dgrk gS fd tkslsQlu laf/k ¼ts ts½ ls izokfgr 
gksus okyh vfrpkydh; /kkjk (Is = Ic Sinγ), tgka Ic 
Økafrd /kkjk ,oa γ dykarj gS½ ts ts dk fuekZ.k djus 
okys vfrpkydksa esa vfrpkydh; rjax Qyuksa ds e/; 
dykarj }kjk fu;fer gksrh gSA lkekU;r% fLDoM nks 
izdkj ds gksrs gaS%& Mh lh rFkk vkj ,Q] tgka igys esa 
nks le:i ts ts rFkk nwljs esa ,d ts ts vfrpkyd 
rkj }kjk ,d can dq.Myh cukrs gSaA Mh- lh- fLDoM 2Ic 
ls vf/kd fnLV vfHkur /kkjk }kjk mŸksftr gksrs gS] ,oa 
ywi esa O;kIr oksYVrk blls layXu lEiw.kZ ¶yDl ds 
lkFk ekWMqfyr gksrh gS] nwljh vksj vkj ,Q fLDoM ,d 
VSad&ifjiFk }kjk izsfjr vkj ,Q /kkjk ds }kjk mŸksftr 
gksrk gSA jk- HkkS- iz- esa laLFkkfir pqacdRoekih vkj ,Q 
fLDoM ij vk/kkfjr gS ftlds ljyhÑr dk;Z fl)kar 
dk o.kZu ge vkxs djsaxsA rRi'pkr~ pqacdRoekih }kjk 
ekfir dqN uewuksa ds fof'k"V v/;;u ,oa vU; laHkkfor 
vuqiz;ksxksa ij ppkZ dh tk,xhA

fp=&1 esa vkj ,Q&fLDoM pqacdRoekih ds 
vk/ kkjHkwr rRoksa flXuy laxkgh ifjiFk] ,dy ts ts 
fLDoM] Vsad ifjiFk rFkk ¶yDl ykWDM ywi ¼FLL½ 
iqufuZos'k ifjiFk dks n'kkZ;k x;k gS [3,8]A flXuy 
laxkgh ifjiFk ,d f}rh; Js.kh izo.krkekih rFkk 
i`FkDdkjh VªkalQkeZj ls cuk gS] ftUgsa vfrpkyd inkFkZ 
dh can dqaMfy;ksa ds :i esa cuk;k x;k gSA fLFkj vFkok 

le;&le; ij vO;ofLFkr :i ls fdUrq vkdk'kh; 
:i ls ,d leku vFkok jSf[kd <ax ls ifjofrZr gksus 
okys pqEcdh; {ks= f}rh; Øe ds izo.krkekih esa fdlh 
ladsr dks izsfjr ugha djrsA y?kq fLDoM {ks=Qy dks 
izo. krkekih dqaMfy;ksa ds o`gn~rj {ks=Qy ds lkFk 
;qfXer dj bldh laosnu'khyrk c<+kus esa Hkh i`FkDdkjh 
VªkalQkeZj dh egŸoiw.kZ Hkwfedk gSA Åij&uhps xfr 
djrs gq, ¼0-8 lseh rd ds cM+s vkdkj okys½ uewus dk 
paqcdh; vk?kw. kZ ¼M½ izo.krkekih eas /kkjk izsfjr djrk 
gSA ;g izsfjr /kkjk] i`FkDdkjh VªkalQkeZj ds ek/;e ls 
ijLij ;qfXer fLDoM~&ywi esa vkaf'kd&fLFkj ¶yDl  
Φs mRiUu djrh gSA bl izdkj uewus dk M fLDoM~&ywi 
ij vkjksfir Φs ds :i esa izdV gksrk gSA

fp= 1% vkj ,Q&fLDoM pqacdRoekih ds vk/kkjHkwr  
rRoksa dk vkjs[kA

f} ts ts fLDoM~&ywi] tks fn"V&/kkjk vfHkur 
gksrk gS] ls fHkUu ,dy ts ts fLDoM~&ywi vkj ,Q lzksr 
}kjk izsj.k fof/k ls mŸksftr fd;k tkrk gS vkSj blfy, 
;g vkj ,Q-fLDoM~ dgykrk gSA ;g dk;Z VSad ¼LCR½ 
ifjiFk }kjk fd;k tkrk gS ¼ns[ksa fp=&1½] tks vkj 
,Q-nksfy= }kjk bldh vuquknh vko`fŸk ¼~30MHz½ ij 
ifjpkfyr gksrk gSA vkj ,Q lzksr ls vkj ,Q&/kkjk I = 
Irf Sin(ωTt) dk vuqiz;ksx VSad ifjiFk ds izsjd esa /kkjk IT 
= QIrf izokfgr djrk gS tgka] Q VSad ifjiFk dk xq.koŸkk 
xq.kkad gSA ifj.kkeLo:i ijLij ;qfXer ¼ikjLifjd 
izsjdRo MST½ fLDoM&ywi ij vkj ,Q&¶yDl vkjksfir 

12-  jk"Vªh; HkkSfrd iz;ksx'kkyk esa fLDoM vk/kkfjr pqacdÙoekih
ih- ih- ,l- HknkSfj;k ,oa vuqjkx xqIrk
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gksrk gS ¼ns[kas fp=&1½] tks LsIs ¼tgka Ls fLDoM ywi dk 
izsjdRo gS½ }kjk fn;k x;k foijhr ¶yDl mRiUu djrk 
gSA tkslsQlu izHkko rFkk ¶yDl DokaVhdj.k] nksuksa dks 
/;ku esa j[krs gq, fLDoM&ywi esa dqy ¶yDl Φ = Φx 
– LsIc Sin(2πΦ/Φo) [3,4)] gS] tgka Φx fLDoM&ywi ij 
vkjksfir dqy ¶yDl gSA Ls rFkk Ic ekuksa ds vk/kkj ij 
Φ-Φx gSLVsªfVd gks ldrk gS tks vf/kdka'k ikjEifjd 
fuEu–Tc vkj ,Q fLDoM [3,4] dh vk/kkjf'kyk gSA ;g 
'kSfFkY; pØ ¼hysteresis loop½] VSad ifjiFk oksYVrk 
VT dks Φ esa vkorhZ cuk nsrk gS ¼ns[ksa fp=&2½ rFkk 
vkj ,Q fLDoM ¶yDl dks oksYVrk esa ifjofrZr djus 
okys ikjØfer ¼transducer½ dh rjg O;ogkj djrk 
gSA fdUrq VT–Φs ds vfHky{k.k vR;f/kd vjSf[kd gSaA 
VT–Φs xq.k/keksZa dks FLL iqufuZos'k ifjiFk [3,8] dk 
lekos'k djds jSf[kd cuk;k tk ldrk gS] rkfd Φs esa 
ifjorZu tks Φo ds ,d va'k ls ysdj dbZ Φo rd gks 
ldrk gS] dk ekiu fd;k tk ldsA

fp= 2% vkaf’kd&fLFkj ¶yDl Φs ds lkis{k VSad ifjiFk oksYVrkA

vc ge jk"Vªh; HkkSfrd iz;ksx'kkyk esa laLFkkfir 
mPp&Lrjh; vkj ,Q fLDoM vk/kkfjr pqacdRoekih ¼,e 
ih ,e ,l&,Dl ,y 7] DokaVe fMtkbu½ }kjk fd, 
x, dqN v/;;uksa dks izLrqr djsaxsA blesa rkieku ¼T = 
1.8 – 400K½ rFkk pqacdh; {ks= ¼B = 0–7T½ ds Qyu 
ds :i esa mPp fo'ys"k.k ds lkFk pqacdu] ac lqxzkfgrk 
rFkk izfrjks/kdrk dk ifj'kq) ekiu fd;k tk ldrk 
gSA izLrqr i= esa ge dsoy pqacdu ekiu ij ppkZ 
djsaxs] ftls {ks=&fØLVy dks.k ds Qyu ds :i esa Hkh 

ekik tk ldrk gSA O;kogkfjd :i ls 10-7 emu ls 
csgrj 'kw{exzkfgrk lgtrkiwoZd izkIr dh tk ldrh 
gSA pqacdh; vkSj@vFkok vfrpkydh; inkFkZ] fo'ks"kr% 
¼uSuks½ pw.kZ] ruq f>Yyh] tfVy lajpuk@midj.k] ,dy 
fØLVy ,oa cYd lHkh dk vfHky{k.ku fd;k tk ldrk 
gSA fuxzkfgrk] pqacdh; voLFkk,a rFkk izfrcaf/kr foekvksa 
esa ifjorZu ls lacaf/kr fofHkUu ifj?kVukvksa dks lEcksf/kr 
fd;k tk ldrk gSA vkxs ge] fLDoM vk/kkfjr pqacdu 
ekiu ds fofHkUu igyqvksa ij ppkZ djsaxsA

,e ih ,e ,l dh izk:ih laosndrk dks 
ifjek. kkRed :i ls iznf'kZr djus gsrq] fp= 3 rFkk 4 esa 
Øe'k% Nb rFkk Fe3Ge dh ruq fQYeksa ij ekfir M(T) 
fn[kk, x;s gSaA Nb, ZFC ¼'kwU; {ks= 'khry½ iz.kkyh 
esa vfrpkydh; ifjorZu ¼T~6.5 K ij½ ls xqtjrk 
gS( tcfd Fe3Ge, ZFC rFkk FC ¼{ks= 'khry½] nksuksa 
iz.kfky;ksa esa fpjky pqacdh; ifjorZu dks iznf'kZr djrk 
gSA mYys[kuh; gS fd nksuksa ifjorZuksa ds pqacdh; vk?kw.kZ 
esa dsoy ~3 X 10-6 emu dk ifjorZu gS rFkk vkadM+ksa esa 
<1 X 10-7 emu dh Hkzkedrk@=qfV lfEefyr gSA

fp=&3% ZFC iz.kkyh+ esa Nb 
fQYe dk M(T)A

fp=&4% ZFC rFkk FC, nksuksa 
iz.kkfy;ksa esa Fe3Ge fQYe dk 

M(T)A

FePt uSuks pw.kZ ¼<5nm½ ds vfrlepqacdh; rFkk 
vojks/kh ¼blocking½ O;ogkj dks ,e ih ,e ,l ekiu 
} kjk lgtrk ls ekik x;k gSA tSlk fd fp=&5 esa 
n'kkZ;k x;k gS] fofHkUu rhozrkvksa ds pqacdh; {ks=ksa dh 
mifLFkfr esa izsf{kr M(T) esa T~10K ij izkIr gksus okyk 
f'k[kj vfrlepqEcdh; uSuks d.kksa ds vojks/kh rkieku 
dks n'kkZrk gSA fofHkUu T ij ekfir lerkih MH ywiksa 
ls bldh iqf"V gks tkrh gS ¼ns[ksa fp=% 6½A 2K ¼100 rFkk 
300K½ ij M(H) esa 'kSfFkY; dh mifLFkfr ¼vuqifLFkfr½ 
FePt uSuks ikÅMj ds ykSg&pqacdh; ¼lepqacdh;½ 
O;ogkj dk Li"V ladsr gSA
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fp=&5% ZFV rFkk FC eksM] 
nksuksa esa fofHkUu vuqizk;ksfxd 
{ks=ksa esa FeFt uSuks ikmMj gsrq 

M(T)A

fp=&6% fofHkUu rkiekuksa 
ij FePt uSuks ikmMj gsrq 

lerkih MHA

,e ih ,e ,l }kjk vUosf"kr fofHkUu pqacdh; 
xq.k/keksZa dh ijrksa okyh cgqijrh; f>fYy;ka vR;ar le`) 
O;ogkj dk izn'kZu djrh gSaA mnkgj.k ds rkSj ij [9], 
Co2FeSi ¼CFS, yksg&pqacdh; ¼F½ g;wLyj feJ /kkrq½ 
vkSj NbN ¼vfrpkyd (S)½ f}ijrh; f>Yyh ij MH 
ywi dk ekiu fd;k x;kA S-ijr ds Tc ¼~ 11.5K½ ls 
vf/kd T = 12.4 K ij MH O;ogkj ~7 Oe ij ,d 
pj.kh; pqEcdh; O;qRØe fn[kkus okyh 'kq) F-ijr ds 
leku gS ¼fp= 7 dk mifp= ns[ksa½A tcfd S-ijr ds 
Tc ls de T = 4K ij F-ijr dk pqEcdh; O;qRØe 7 
,oa 400Oe ij f}pj.kh; gks tkrk gS ¼fp= 7 esa fpfUgr 
f}pj.k ns[ksa½A ;g F- rFkk S- ijr pqacdu ds e/; 
varjfØ;k dks izfrfcfEcr djrk gS [9]A

vafre mnkgj.k [10] ds rkSj ij ijesyk; ¼NiFe½ 
ds] ckgjh O;kl 1-6 µm, oy; pkSM+kbZ 340 µm rFkk 
dsUnz ls dsUnz dh nwjh 2-8 µm okys paqcdh; uSuksoy; 
leqPp; dk ekfir MH O;ogkj fp= 8 esa n'kkZ;k 
x;k gSA MH ywi iw.kZ lar`Ir ls ysdj vfu;u voLFkk 
rFkk blds i'pkr~ okSVZDl voLFkk vkfn rd] oy; 
} kjk izkIr gks ldus okyh lHkh pqacdh; voLFkkvksa dks 
fu;ksftr dj ldrk gSA rkieku cnyrs gq,] iz;ksxkRed 
le; foLrkj ,oa oy; ry&{ks= dks.k esa fHkUurk }kjk 
fd, x, foLr`r v/;;u }kjk NiFe uSuks oy;ksa esa iz{ks= 
fHkfŸk&lajpuk dh ekfidh ij izdk'k Mkyk tk ldrk 
gS [10]A

var esa ge fLDoM laosndksa ds cgq O;wgksa ij 
vk/ kkfjr pqEcdRoekih ds vuqiz;ksxksa dk o.kZu djsaxs tks 
fo'ks"k :i ls vk;qfoZKku ds fy, cgqr egŸoiw.kZ fl) 

gq, gaS [11]A mnkgj.k ds fy,] egŸoiw.kZ ekuoh; vax 
~10-12 -10-13T ds ijkl esa vR;ar NksVs pqacdh; {ks=ksa 
dk l`tu djrs gSa] ftldk lalwpu ekuoh; 'kjhj esa 
fofHkUu izdkj ds fodkjksa dk irk yxkus esa vf} rh; 
Hkwfedk fuHkk ldrk gSA ekuo diky ds ckgj efLr"d 
dh raf=dk /kkjkvksa ds dkj.k mRiUu pqacdh; {ks= 
} kjk fofHkUu ekufld jksxksa tSls nkSjs ¼Stroke½] fexhZ 
¼Epilepsy½ vkfn dk irk yxk;k tk ldrk gS] ftUgsa  
eSXusVks,alhQSyksxkzQh ¼Magnetoencephalography- 
MEG½ uked rduhd }kjk ekik tk ldrk gSA ,d vU; 
rduhd eSXusVksdkfMZ;ksxzkQh ¼Magnetocardiography- 
MCG½ ân; esa izokfgr NksVh /kkjkvksa }kjk mRiUu 
{ks= dks eki ldrh gSA ewyHkwr MEG/MCG midj.k 
fLDoM lsalj ds cgq O;wg ;qDr pqacdRoekih gSa tks lEiw.kZ 
Nkrh@diky izns'k dks vko`r djrs gSa rFkk lEiw.kZ {ks= 
dh tfVy pqacdh;@oS|qr xfrfof/k;ksa dks iznf'kZr djrs 
gSaA bu dk;kZRed ekufp=ksa dk lko/kkuhiwoZd fd;k 
x;k v/;;u rFkk fo'ys"k.k vlkekU;rkvksa dks iznf’kZr 
djrk gSA

fp=&7% CO2FeSi/NW f}
ijrh; fQYe gsrq 4K ij 
MHA mifp=% 12.4K ij 

mi;qZDrA

fp=&8% NiFe lw{eoy;ksa ds 
fy, MHA

vfHkLohÑfr

ge izks- vkj- lh- cq/kkuh] funs'kd] jk- HkkS- iz- ds 
izfr] eq[; vuqla/kku fopkjksa dk izLrko j[kus mu ij 
fopkj&foe'kZ djus rFkk muds fujarj ekxZn'kZu ds fy,] 
gkfnZd vkHkkjh gSaA ge ekiu gsrq fofHkUu fo'ks"khÑr uewus 
miyC/k djokus ds fy, oSKkfudksa rFkk vU; lnL;ksa ds 
izfr vkHkkj izdV djrs gSaA ,e- ih- ,e- ,l- lqfo/ kk 
izks- vkj- lh- cq/kkuh dks Mh- ,l- Vh }kjk uSuksfe'ku 
ifj;kstuk ds varxZr fuf/kc) dh x;h gSA
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lanHkZ 

1- vkj-lh- tsysfod] ts] ySEc] ,-,p- flYoj rFkk ts-
bZ- ejsZjsÅ] fQftdy fjOpw ysDV- 12] ¼1964½ 159

2- ,-,p- flYoj ,oa ts-bZ- ftEejeSu] fQftdy fjO;w 
157] ¼1967½ 317

3- ts- DykdZ ,oa ,-vkbZ- czkftUldh] n fLDoM 
gSaMcqd] oksY;we&I] foys&ohlh,p ojySt] ¼2004½

4- ,e- fVa[ke] bUVªksMDlu Vw lwijdaMfDVfoVh] 
f} rh; laLdj.k] eSdxzk&fgy] ¼1996½

5- ch-,l- nhosj twfu;j ,oa MCY;w-,e- Qs;jcSad] 
fQftdy fjO;w ysVj 7] ¼1961½ 43

6- ,u- ck;;Z ,oa lh-,u- ;kax] fQftdy fjO;w ysVj 
7] ¼1961½ 46

7- ch-Mh- tkslsQlu] fQftdy fjO;w ysVj 1  
¼1962½ 251

8- MCY;w-th- tsUdl] vkbZ-,e- FkkWel ,oa ts-ih- 
foDlks tqfu;j] ,ulkbDyksihfM;k vkWQ ,EykbM 
fQftDl 19] ¼1997½] 457

9- ,- xqIrk] th- flag] Mh- dqekj] ,p- fd'ku ,oa 
vkj-lh- cq/kkuh] ,IykbM fQftDl ysVj 103] 
¼2013½ 182602

10- ,e- dkSj] ,l- gqlkys] Mh- ojankuh] ,- xqIrk] Vh-
Mh- lsuxqV~Vqou] ch-vkj- esgrk ,oa vkj-lh- cq/ kkuh] 
ts- ,IykbM fQftDl 115] ¼2014½ 163905

11- vks-oh- yksukLek] fQftDlk fLØIVk Vh 66]  
¼1996½ 70

ubZ ifj;kstuk,¡ ¼01 tuojh 2014 ls 30 twu 2014 rd½

Ø-la- ifj;kstuk dk 'kh"kZd laLFkk ifj;kstuk izeq[k

1- uSuks QksVksfuDl rFkk ck;ks & besftax gsrq uSuks 
ghjs ls nks"k vfHk;kaf=dh izfrnhfIr

Mh,lVh] ubZ fnYyh MkW- fnyhi dqekj flag

2- Cu2OSEO3 ij rkieku rFkk pqacdh; {ks= 
vkfJr U;wVªkWu vè;;u

oSKkfud vuqlaèkku gsrq  
;wthlh&Mh,bZ la/k

MkWW- ¼lqJh½ vatuk Mksxjk

3- jklk;fud ok"i fu{ksi.k rduhd }kjk xSzfQu 
la'ys"k.k rFkk bysDVªkWfud vkSj xSl lsaflx 
vuqiz;ksx esa bldk mi;ksx
¼efgyk oSKkfud ;kstuk&, ¼MCY;wvks,l,½½

Mh,lVh] ubZ fnYyh lqJh 'kqHknk JhokLro

4- fojy e`nk eqDr LFkk;h pqacdh; inkFkks± dk fodkl 
¼efgyk oSKkfud ;kstuk , & MCY;wvks,l,½

Mh,lVh] ubZ fnYyh lqJh fuR;k fØLVksQj

5- ,Qihth, vk/kkfjr mUur ykWfdax bysDVªkfuDl 
lfgr fuxfer fjiafiax ystj dk LFkkukarj.k@
dksVjh; ykWfdax

ijek.kq ÅtkZ foHkkx  
¼Mh,bZ½

MkW- 'kqHknhi Ms

ubZ ifj;kstuk,¡
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1- çLrkouk

DokaVe oksYVst ekfidh ds {ks= esa varjjk"Vªh; vkSj 
jk"Vªh; Lrj ij cgqr çxfr gqbZ gSA mUufr dsoy fpi 
fuekZ.k {ks= rd gh lhfer ugha jgh gS] cfYd blls u, 
çksxzke ;ksX; oksYVst ekud dh LFkkiuk Hkh gqbZ gS] tks 
dh ^okV larqyu* vkSj ^,-lh- tkslsQlu oksYVst ekud* 
ds fuekZ.k esa egRoiw.kZ ;ksxnku nsxkA

lu~ 1962 esa ^vfrlaokgdrk* ds lanHkZ esa czk;u 
tkslsQlu ds u, çHkko dh Hkfo";ok.kh [1] ls uk dsoy 
HkkSfrdh {ks= esa ,d u, ;qx dh 'kq#vkr gqbZ] cfYd 
blus dbZ fnypLi vkSj fofo/k O;kogkfjd midj.kksa 
ds fuekZ.k dks ,d ubZ fn'kk ns nhA mudk lq>ko Fkk 
fd] bysDVª‚u tksM+s] foHkokarj ds vHkko esa] fudV nwjh 
is fLFkr nks vfrlaokgd ds chp lqjax cukrs gq, ikfjr 
gks tkrs gSA mUgksaus ^folaokgd* lkexzh dh ,d iryh 
lh ijr ls tqM+s gq, nks ^vfrlaokgd* dh fLFkfr dk 
fo'ys"k.k fd;kA ;g pht vc vke rkSj ij ^tkslsQlu 
taD'ku^ ds :i esa tkuh tkrh gSA

mUgksaus ijh{k.k ds ek/;e ls crk;k fd ckgjh 
pqacdh; {ks= vkSj taD'ku ds vkj&ikj foHkokarj ds 
vHkko ls] fo|qr /kkjk dh la[;k fuEu lehdj.k ls 
lacaf/ kr gS %

I = I0 sin Φ  (1)

vfr fo|qr /kkjk ¼I0½] ftls fØfVdy fo|qr /kkjk 
Hkh dgrs gS] taD'ku ds ek/;e ls çokfgr gksrh jgsxh] 
tc rd bysDVª‚u tksM+h dk Qst lek;ksftr ugha gks 
tkrkA ;g rHkh laHko gksrk gS tc ^I0 sin Φ* dqy fo|qr 
/kkjk çokg ds cjkcj gksA bls Mh-lh- tkslsQlu çHkko 
dgrs gSaA bldk ç;ksxkRed çek.k lu~ 1963 esa ,aMjlu 
vkSj i‚osy us fn;kA [2]

tc Mh-lh- foHkokarj taD'ku ds vkj&ikj yxk;k 
tkrk gS] rc ,-lh- daiu vfrfo|qr /kkjk] ftldh vko`fÙk 

¼fJ½ Mh-lh- oksYVst ¼V0½ ls lh/ks lacaf/kr gS] jksf/kdkvksa 
ij fuEu lehdj.k ls çokfgr gksrh gS%

fJ = 2e/h V0  (2)

bls ^,s-lh- tkslsQlu* çHkko dgrs gSA

2-  lh ,l vkbZ vkj&,uih,y esa tkslsQlu 
oksYVst ekud

tkslsQlu oksYVst ekud eki ç.kkyh fuEufyf[kr 
nks eksM esa lapkfyr gks ldrh gS ¼rLohj 1 esa bl 
ç.kkyh dks fn[kk;k x;k gS½ %

1- gLrpkfyr ¼eSU;qvy eksM½

2- Lopkfyr ¼vkVksesfVd eksM½

fp= 1- CSIR-NPL esa 10V tkslsQlu J`a[kyk lj.kh  
oksYVst ekud ç.kkyh

1- gLrpkfyr ¼eSU;qvy eksM½

lh ,l vkbZ vkj&,uih,y] Hkkjr esa tkslsQlu 
oksYVst ekud ds LFkkiuk ls lacaf/kr xfrfof/k;ksa dh 
'kq#vkr Nb-Nb fcanq laidZ ls gqbZ ftlls 1 mV mRiUu 
djus esa lQyrk gkfly gqbZA fQj bldk foLrkj 1 
oksYV vkSj 10 oksYV ds fy, gqvkA [3-4] tkslsQlu 
oksYVst ekud ls mRiUu LVsi Hkkjr esa bdkbZ ^oksYV* ds 

13-  lh ,l vkbZ vkj & ,uih,y] Hkkjr esa tkslsQlu oksYVst ekud
oh- ,u vks>k] la/;k iVsy ,oa vfu"k HkkxZo
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çpkj ds fy, bLrseky fd;k tkrk gSA

fp= 2- lfdZV O;oLFkk dk çk:i

fp= 3- eSU;qvy eksM esa çkIr tkslsQlu taD'ku ljf.k;ksa dh  
 oØ [lanHkZ 5]

eki ç.kkyh fuEu pkj mi&ç.kkfy;ksa ls feydj 
curh gS%

1- ekbØksoso lzksr % osfj;u DyhLVªksu] xu vksflysVj

2- ck;l¼Bias½ lzksr % djaV@oksYVst lzksr

3- djk;ks çksc ¼Cryo probe½ % MCY;w vkj 12& cs.M 
oso xkbM] d‚ij ok;lZ] fQYVlZ] djk;ksiZe

4- ekius dh bdkbZ % uSuksoksYV ehVj] tsuj oksYV 
ekud cSad] yks FkeZy fLop c‚Dl

M‚ oh- ,u vks>k }kjk DAAD QSyksf'ki ds rgr 
PTB] teZuh esa cukbZ xbZ dqN fpIl [5] ¼1 oksYV vkSj 
10 oksYV½ dks ,uih,y esa fujarj oksYVst LVsi mRiUu 
djus ds fy, bLrseky fd;k tk jgk gSA blls fujarj 
oksYVst LVsi mRiUu gksrk gS tks tsuj lanHkZ ekud ds 
lVhd eki esa bLrseky fd;k tkrk gSA tsuj lanHkZ 
ekud dk ç;ksx ;wfuV oksYV ds çlkj ds fy, fd;k 
tkrk gSA

2- Lopkfyr ¼vkVksesfVd eksM½

Lopkfyr ¼vkVksesfVd eksM½ eksM esa tkslsQlu 
J`a[kyk lj.kh oksYVst ekud ç.kkyh ls çkIr vkbZ oh 
¼I-V½ oØ dks rLohj 4 esa fn[kk;k x;k gSA

fp= 4-  tkslsQlu lj.kh fpi dh vkbZ oh ¼I-V½ oØ  
ekbØksoso fofdj.k lfgr ,ao jfgr [lanHkZ 4]

,lvkbZ,l ¼SIS½ ljf.k;ksa esa dqN vuqç;ksxksa tSls 
dh çR;{k ts-oh-,l rqyuk esa visf{kr bfPNr ewY; ds 
fy,] lj.kh ds LVsi la[;k fu/kkZfjr djuk cgqr eqf'dy 
gSA bldk gy <wa<us ds fy, ih-ts-oh-,l ç.kkyh dk 
vkSj v/;;u fd;k tk jgk gSA gky gh esa geus NIST] 
la;qä jkT; vesfjdk ds lg;ksx ls PJVS ç.kkyh dh 
LFkkiuk dh gSA

ih-ts-oh-,l ç.kkyh esa oksYVst LVsi fLFkj jgrs 
gSa] 'kksj ls csgrj mUeqfä gS] vkSj rsth ls fLFkj gksus 
esa l{ke gSA bu ykHkksa ds dkj.k ;g ç.kkyh fofHkUu 
vuqç;ksxksa esa bLrseky dh tkus yxh gS tSls dh] çR;{k 
ts-oh-,l rqyuk [6]] bysDVª‚fud fdyksxzke ç;ksx ds 
fy, fLFkj lanHkZ [7]] fo|qr 'kfä ekudksa ds fy, de 
vko`fÙk oksYVst rjax ds la'ys"k.k [8-10] bR;kfnA

bl lqfo/kk ds lkFk ,uih,y Hkkjr] Hkfo"; ds 
vuqç;ksxksa ds fy, rS;kj gS] ftues bysDVª‚fud fdyksxzke 
ç;ksx ds fy, fLFkj lanHkZ] fo|qr 'kfä ekudksa ds fy, 
de vko`fÙk oksYVst rjax ds la'ys"k.k bR;kfn 'kkfey gS 
ftls ,uih,y 'kq: djus ds fy, ;kstuk cuk jgk gSA
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3- vkHkkj

ys[kdx.k lh ,l vkbZ vkj & jk"Vªh; HkkSfrd 
ç;ksx'kkyk ds iwoZ funs'kd çksQslj vkj- lh cq/kkuh ,oa 
orZeku funs'kd M‚ ,s- lsu xqIrk dks muds lg;ksx vkSj 
çksRlkgu ds fy, /kU;okn djrs gSA

4- lanHkZ

[1] ch-Mh-tkslsQlu] fQftDl ysVlZ] 1]251 ¼1962½A

[2] ih-MCY;w-,aMjlu] ,V vy] fQftdy fjO;q ysVlZ] 
10230 ¼1963½A

[3] oh-,u-vks>k vkSj ,-ds- xqIrk] lh-ih-b-,e MkbtsLV 
1998] i`"B- 558&559] 1998A

[4] oh-,u-vks>k] ,l-ds-'kekZ vkSj f'ko dqekj t;loky] 
lh-ih-b-,e 2008] cksYMj] vesfjdk twu 2008A

[5] oh-,u-vks>k] ,V vy] oYMZ lkbafVfQd] flaxkiqj] 
194¼1991½A

[6] okbZ rkax] oh-,u- vks>k] ,l LPysfEeaxsj] , 
#Qsukpr] cjkst lh ts] ih-Mh MªsLlsYgkSl vkSj  
,l -ih csat] esVªksyksft;k 49 635&643 ¼2012½A

[7] LVsuj vkj-,y] fofy;El bZ-vkj] usosy Mh-ch vkSj 
fy;w vkj 2005 esVªksyksft;k 42 431A

[8] gysuQsYM MCY;w-ds] eksgul bZ] csgj vkj] 
fofy;El ts-,e] iVsy ih] jee th vkSj cSdeSgj 
,p 2005] vkbZ bZ bZ bZ Vªkal- baLVªwesaV estjesaV 
54 649A

[9] , #Qsukpr] cjkst lh ts] ,l -ih csat vkSj ih-Mh 
MªsLlsYgkSl] ih-Mh 2009 vkbZ bZ bZ bZ Vªkal- baLVªwesaV 
estjesaV 58 809A

[10] oyfVªi ch-lh] xksax ch] usYlu Vh-,y] oSax okbZ] 
cjkst lh ts] , #Qsukpr] ,l -ih csat vkSj ih-
Mh MªsLlsYgkSl 2009 vkbZ bZ bZ bZ Vªkal- baLVªwesaV 
estjesaV 58 1041A

1- vkS|ksfxdh izf'k{k.k IkkB~;Øe dk vk;kstu %&

 tuojh&twu] 2014 ds nkSjku ,u ih ,y }kjk 01 
izf'k{k.k ikB~;Øe vk;ksftr fd;k x;k %&

 iz;ksx'kkyk xq.koŸkk iazca/ku i)fr ij fof/kd 
ekfidh vf/kdkfj;ksa ds fy, vkoklh; izf'k{k.k 
dk;ZØe] 28&31 tuojh] 2014 blesa dqy 50 
izfrHkkfx;ksa us Hkkx fy;k ftlesa 2 izfrHkkxh ,u 
ih ,y ls Hkh FksA

2- 'kks/k Nk=ksa dk fu;kstu] ih ,p Mh gsrq iathdj.k 
rFkk vU; lgk;rk %&

 bl vof/k esa 17 'kks/k Nk=ksa ¼ts vkj ,Q@,l vkj 
,Q½ us ih ,p Mh gsrq ,u ih ,y Tokbu fd;k] 
QyLo:i 30-06-2014 rd ,u ih ,y esa ih ,p 
Mh gsrq 'kks/k Nk=ksa dh dqy la[;k 101 gks x;h gSA

3- 'kS{kf.kd laLFkkvksa ds fy, ,u ih ,y ifjn'kZu 
¼foftV½ dk vk;kstu %&

 bl vof/k esa ,d 'kS{kf.kd ifjn'kZu dk vk;kstu 
fd;k x;k] ftlesa yxHkx 30 Nk=ksa us Hkkx fy;kA

4- ,u ih ,y esa fo|kfFkZ;ksa ds fy, izf'k{k.k dk 
vk;kstu %&

 bl vof/k esa dqy 104 fo|kfFkZ;ksa dks mudh 
'kS{kf. kd fMxzh ls lacaf/kr fo"k;ksa esa iz;ksx'kkyk ds 
ofj"B oSKkfudksa ds ekxZn'kZu esa izf'k{k.k iznku 
fd;k x;kA

5- lEesyuksa@ leku vk;kstuksa esa Hkkx ysus gsrq ,u 
ih ,y LVkQ lnL;ksa dh izfrfu;qfDr %&

 bl vof/k esa ns'k ds fofHkUu fgLlkas esa vk;ksftr 
lEesyuksa@leku vk;kstuksa rFkk izf'k{k.k dk;ZØeksa 
esa Hkkx ysus ds ,u ih ,y ds 67 oSKkfudksa] vU; 
LVkQ lnL;ksa rFkk 'kks/k Nk=ksa dks ukfer fd;k x;kA

6- , lh ,l vkbZ vkj rFkk ih th vkj ih bZ ls 
lacaf/kr xfrfof/k;ka %&

 izos'k & izfØ;k] ikB~;Øe] ijh{kk rFkk ewY;kadu 
vkfn xfrfof/k;ksa dk lapkyu leUo;d 
¼dks&vkfMZusVj½ ds ijke'kZ ls ,p vkj Mh lewg 
}kjk fd;k x;kA

ekuo lalk/ku fodkl lewg
(tuojh&twu] 2014 ds nkSjku eq[; xfrfof/k;ka)
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HkkSfrd 'kkL=

fczVsu ds oSKkfud ihVj fgXl vkSj csfYt;e ds oSKkfud Ýkalok ,axyVZ dks fgXl ckslksu ¼xkWM 
ikfVZdy½ ds vfLrRo dh lS)kafrd [kkst ds fy, la;qDr :i ls o"kZ 2013 dk HkkSfrdh ds {ks= esa ukscsy 
iqjLdkj iznku fd;k x;k gSA fgXl ,oa ,axyVZ }kjk o"kZ 1964 esa izLrqr fd, x, fl)kar ls gh lc&,Vksfed 
d.kksa esa nzO;eku gksus dk dkj.k ekywe gqvk gSA fgXl ckslksu d.k ds vfLrRo dh iqf"V luZ ¼;wjksfi;u 
vkxsZukbZts'ku QkWj U;wfDy;j fjlpZ½ }kjk yktZ gSMªksu dksykbMj ij fd, x, yacs iz;ksxksa ds ifj.kke ds 
ckn o"kZ 2012 esa dh xbZ FkhA Hkkjrh; oSKkfud lR;saæ ukFk cksl us o"kZ 1924 esa lw{e d.kksa ds O;ogkj dks 
le>us ds fy, ,d xf.krh; ekWMy izLrqr fd;k Fkk ftls cksl&vkbaLVhu lkaf[;dh ds uke ls tkuk tkrk 
gSA cksl&vkbaLVhu lkaf[;dh dk vuqlj.k djus okys lw{e d.k ckslksu d.k dgykrs gSaA

14-  o"kZ 2013 ds ukscsy iqjLdkj
izLrqfr % jf'e

ihVj fgXl

tUe % 1929] ,fMucxZ] fczVsu

Ýkalok ,axyVZ

tUe % 1932] czlsYt+] csfYt;e

jlk;u 'kkL=

ekfVZu dkjIyl] ekbdy ysfoV vkSj ,fjg okj'ksy dks tfVy jklk;fud izfØ;kvksa ds fy, daI;wVj 
ekWMy fodflr djus ds fy, la;qDr :i ls o"kZ 2013 dk jlk;u 'kkL= ds {ks= esa ukscsy iqjLdkj iznku 
fd;k x;k gSA vfr lw{e Lrj ij vR;ar rhoz xfr ls ?kfVr gksus okyh tfVy jklk;fud izfØ;kvksa dks bu 
oSKkfudksa }kjk fodflr fd, x, ekWMy ls 'kfDr'kkyh daI;wVj }kjk fleqysV djds le>uk vkSj iwokZuqeku 
djuk ljyrk ls fd;k tk ldrk gSA 1970 ds n'kd esa bu oSKkfudksa }kjk fodflr d, x, ekWMy ls 
QkekZL;wfVdy vkSj dsfedy eSU;wQSDpfjax esa vkus okyh leL;kvksa ds lek/kku dk rofjr rjhdk Hkh fey 
tk,xkA
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fpfdRlk 'kkL=

vesfjdh oSKkfud tsEl bZ- jksFkeSu o vkj- 'kSdeSu vkSj teZu oSKkfud Fkkel L;wMkQ dks gkjeksu] 
batkbe o vU; egRoiw.kZ inkFkks± ds dksf'kdkvksa ds Hkhrj o ckgj lapkj ls tqMs 'kks/k ds fy, la;qDr :i ls 
o"kZ 2013 dk fpfdRlk 'kkL= ds {ks= esa ukscsy iqjLdkj iznku fd;k x;k gSA

ekfVZu dkjIyl

tUe % 1930] fo;uk] vkWfLVª;k

tsEl bZ- jksFkeSu

tUe % 1950] vesfjdk

ekbdy ysfoV

tUe % 1947] nf{k.k vÝhdk

vkj- 'kSdeSu

tUe % 1948] vesfjdk

,fjg okj'ksy

tUe % 1940] iSysLVkbu ¼vc bt+jk;y esa½

Fkkel L;wMkWQ

tUe % 1955] teZuh

vkHkkj % lekpkj i= o baVjusV ¼MCY;wMCY;wMCY;w-ukscsyizkbt-vksvkjth½ ij miyC/k tkudkjh
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lh ,l vkbZ vkj & jk"Vªh; HkkSfrd iz;ksx'kkyk 
}kjk fnukad 17-02-2014 dks vk;ksftr ß35osa ds- ,l- 
Ñ".ku~ Le`fr&O;k[;kuß esa izksQslj lj fjpMZ ÝsaM 
¼FRS, FREng½ dosafM'k yScksjsVªh] dSafczt ;wfuoflZVh 
} kjk O;k[;ku izLrqr fd;k x;kA O;k[;ku dk 'kh"kZd 
ßdkcksZfud bysDVªkWfudhß FkkA

lekjksg dh v/;{krk MkW- Vh- jkeklkeh] lfpo] 
foKku ,oa izkS|ksfxdh foHkkx] Hkkjr ljdkj o 
egkfuns'kd] oSKkfud ,oa vkS|ksfxd vuqla/kku ifj"kn~ 
}kjk dh x;hA

bl lekjksg esa izksQslj ÝsaM us ikWfyej o 
vkWxsZfud inkFkks Z a }kjk izpfyr fofo/k izdkj ds 
midj.k tSls fd LekVZQksu fMLIys esa iz;qDr izdk'k 
mRltZd Mk;ksM ¼,ybZMh½] {ks=&izHkko VªkaftLVlZ 
¼,QbZVh½ rFkk izdk'k oksYVh; Mk;ksM ¼ihoh½ esa 
vkWxsZfud inkFkks Z a dh mi;ksfxrk ij O;k[;ku fn;kA 
O;k[;ku dk lkjka'k bl izdkj gS%& vktdy Pi-
la;qfXer vkxsZfud v.kq rFkk ikWyhej] csgrj*&izn'kZu 
djus okys v/kZ&pkydksa dk lsV miyC/k djokrs gSa] 
tks cgqr ls midj.kksa dks liksVZ djrk gS] ftlesa 

LekVZQksu fMLIys esa iz;qDr izdk'k mRltZd Mk;ksM 
¼,ybZMh½] {ks= izHkko VªkaftLVlZ ¼,QbZVh½ rFkk izdk'k 
oksYVh; Mk;ksM ¼ihoh½ gSaA ;s fofuekZ.k] fo'ks"k :i ls 
o`gn~ {ks=h; vuqiz;ksx gsrq vkd"kZd inkFkZ gSa] tgka 
bUgsa izR;{k eqnz.k }kjk lalkf/kr fd;k tk ldrk gSA

dkcZfud v/kZpkyd midj.kksa dk lapkyu 
lqifjfpr vdkcZfud tSls flfydu ds lapkyu ls dkQh 
vyx gSA budh fuEu ijkoS|qrkad] dwykWe varjfØ;k 
dh ?kfV;k vkoj.kh nsrs gSa rkfd bysDVªkWu&fjfDr 
mŸkstu] eqDr okgd u gks] cfYd *,DlkbVu* dh 
rjg etcwrh ls tqM+s gksA blls mPp lanhfIr {kerk 
izkIr gks ldrh gS tSls fd ,ybZMh ds fy, vko';d 
gS] ijarq blds fy, *nLrk&xzkgh* fo"ke&laf/klajpuk 
t:jh gS rkfd pktZ ,d&nwljs ls vyx gks ldsa] 
tSlk fd izdk'koksYVh; lapkyu gsrq vko';d gSA 
etcwr dwWyke varjfØ;k ds dkj.k o`gn~ paqcdh; 
fofue; varjfØ;k] ÅtkZ izpØ.k ,dd dk fo?kVu 
rFkk izpØ.k f=d ,DlkbVu gksrk gSA bu izpØ.k 
voLFkkvksa dks fu;af=r djus ds fy, vc lfØ; :i 
ls ;kstuk,¡ cukbZ tk jgh gSa rFkk ;s mPp {kerk;qDr 
lkSj lSy ds fy, uohu ekxZ iznku djrh gSaA

15-  35Okka MkW- ds- ,l- od̀".ku~ Le`fr & O;k[;ku

fp= 2 % eq[; vfrfFk izks- fjpMZ ÝsaM dks lEekfur djrs gq, izks- 
vkj-lh- cq/kkuh] funs'kd] ,u ih ,y

fp= 1 % 35osa ds-,l- Ñ".ku~ Le`fr O;k[;ku nsrs gq, eq[; 
izoDrk izks- lj fjpMZ ÝsaM] ¼FRS, FREng½ dosafM'k yScksjsVªh] 

dSafczt ;wfuoflZVh
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jktHkk"kk foHkkx] x`g ea=ky;] Hkkjr ljdkj dh fgUnh i[kokM+k lEcU/kh O;oLFkkvksa dks /;ku esa j[krs gq, 
iz;ksx’kkyk esa fnukad 01 flrEcj] 2013 ls 17 flrEcj] 2013 rd fgUnh i[kokM+k euk;k x;kA iz;ksx’kkyk esa LVkQ 
lnL;ksa dks fgUnh esa vf/kd ls vf/kd dk;Z djus ds fy, izksRlkfgr ,oa izsfjr djus ds mís’; ls fgUnh i[kokM+k 
euk, tkus ls iwoZ ,oa i[kokM+k ds nkSjku fofHkUu izfr;ksfxrkvksa dk vk;kstu fd;k x;kA izR;sd o"kZ dh Hkk¡fr bl 
o"kZ Hkh tks izfr;ksfkxrk,a vk;ksftr dh x;h os bl izdkj ls gSa  %& 

Øe la- Ikzfr;ksfxrk,a fnukad
1- 'kCnkoyh ,oa vuqokn izfr;ksfxrk 12 vxLr] 2013
2- Vad.k izfr;ksfxrk 19 vxLr] 2013
3- lkbal fDot+ izfr;ksfxrk 22 vxLr] 2013
4- fucU/k izfr;ksfxrk 26 vxLr] 2013
5- fgUnh fVIi.k ,oa vkys[ku izfr;ksfxrk ¼MsLd izfr;ksfxrk½ 30 vxLr] 2013
6- o"kZ ds nkSjku fgUnh esa fd;k x;k vf/kdre dk;Z ,oa fgUnh fMDVs'ku 02 flrEcj] 2013
7- dkO; ikB izfr;ksfxrk 06 flrEcj] 2013

16-  fgUnh Ik[kokM+k fjiksVZ

bu lHkh izfr;ksfxrkvksa esa iz;ksx’kkyk ds LVkQ lnL;ksa us mRlkgiwoZd Hkkx fy;k o vR;f/kd :fp iznf’kZr 
dhA Ikz;ksx’kkyk ds lHkkxkj esa fnukad 17-09-2013 dks eq[; lekjksg vk;ksftr fd;k x;kA MkW- ,- lsu xqIrk] 
vkÅVLVSfMax lkbafVLV us dk;ZØe dk 'kqHkkjaHk fd;kA bl volj ij mUgksaus iz;ksx’kkyk ds LVkQ lnL;ksa dks 
fgUnh esa vf/kd ls vf/kd dk;Z djus ds fy, izsfjr ,oa izksRlkfgr djrs gq, viuk lans’k fn;kA lekjksg ds var 
esa fgUnh i[kokM+k euk, tkus ds nkSjku vk;ksftr dh x;h izfr;ksfxrkvksa esa Hkkx ysus okys fotsrk izfrHkkfx;ksa dks 
iqjLdkj iznku fd, x,A

fgUnh fnol lekjksg esa mifLFkr tuleqnk; dks lEcksf/kr djrs 
gq, MkW- , lsu xqIrk] vkÅV LVSfMax oSKkfud

fgUnh fnol lekjksg esa fotsrk izfrHkkfx;ksa dks iqjLdkj iznku 
djrs gq, MkW- , lsu xqIrk] vkÅV LVSfMax oSKkfud
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foKku ,oa izkS|ksfxdh fdlh Hkh lekt dh le`f) 
vkSj fodkl dk ?kksrd gSA Hkkjro"kZ esa foKku ,oa izkS|ksfxdh 
ls tqM+h tkudkjh vkSj fopkjksa dk vknku&iznku djus 
esa ;fn jktHkk"kk fgUnh dk iz;ksx djsa rks ;g lekt 
ds fodkl vkSj le`f) dh fn’kk esa vf/kd mi;ksxh 
gksxk] lkFk gh ;g Hkkjrh; foKku ds fy, xkSjo ,oa 
LokfHkeku dh Hkh ckr gksxhA blh lanHkZ esa jk"Vªh; HkkSfrd 
iz;ksx’kkyk] ubZ fnYyh izR;sd o"kZ oSKkfud ,oa izkS|ksfxdh 
ds fdlh Hkh Toyar fo"k; ij ,d jk"Vªh; laxks"Bh ;k 
lEesyu fgUnh Hkk"kk esa vk;ksftr djrh jgh gSA tgka 
lHkh izLrqfr ,oa ppkZ dk ek/;e fgUnh Hkk"kk gksrh gSA

jk"Vªh; laxks"Bh esa mifLFkr oSKkfud leqnk; dks lEcksf/kr djrs 
gq, izks- vkj- lh- cq/kkuh] funs’kd] ,u ih ,y

bl o"kZ jk"Vªh; HkkSfrd iz;ksx’kkyk] ubZ fnYyh esa 
ÞCkk;ks&eSfMdy foKku ,oa izkS|ksfxdhß fo"k; ij fnukad 
21&22 uoEcj] 2013 dks nks fnolh; jk"Vªh; lEesyu 
dk vk;kstu fd;k x;kA bl lEesyu esa ÞCkk;ks&eSfMdy 
foKku ,oa izkS|ksfxdhß ij ifjppkZ djus gsrq ns’k ds fofHkUu 
Hkkxksa ls oSKkfud] izk/;kid ,oa 'kks/k Nk=&Nk=kvksa dks 
vkeaf=r fd;k x;kA bl lEesyu esa eq[; vfrfFk MkW- 
jkts’k ,l- xks[kys] funs’kd] lh ,l vkbZ vkj&thuksfedh 
vkSj leosr tho foKku laLFkku] fnYyh FksA

lEesyu dk 'kqHkkjaHk izks- jes’kpUnz cq/kkuh] funs’kd] 
,u ih ,y ds Lokxr Hkk"k.k ls gqvkA funs’kd egksn; 
us eq[; vfrfFk MkW- jkts’k ,l- xks[kys ,oa lHkkxkj 

esa mifLFkr oSKkfud leqnk;] izk/;kidksa ,oa 'kks/k 
Nk=&Nk=kvksa dk vfHkuUnu djrs gq, ,u ih ,y esa 
tSo fpfdRlk foKku ,oa izkS|ksfxdh ds {ks= esa gks jgs 
'kks/k dk;ksZa ds ckjs esa crk;kA rRi’pkr~ eq[; vfrfFk 
MkW- jkts’k ,l xks[kys us ÞRopk esa gkseks LVsfVd ra= 
% jatdrk fj;ks LVsV dh V~;wfuaxß 'kh"kZd ij eq[; 
vfHkHkk"k.k fn;kA Jh Vh oh tks’kqok] iz’kklu fu;a=d us 
,u ih ,y esa jktHkk"kk xfrfof/k;ksa dk laf{kIr mYys[k 
fd;kA MkW- ,- ,e- fcjknj us lEesyu ds ckjs esa crk;k 
o MkW- jatuk esgjks=k us /kU;okn izLrko izLrqr fd;kA

bl lEesyu esa 6 rduhdh l= Fks ftuesa 5 
vkjafHkd O;k[;ku vkSj 27 vkeaf=r okŸkkZ,a vkSj 33 isij 
izLrqrhdj.k FksA bu okŸkkZvksa esa tSo fpfdRlk foKku 
,oa izkS|ksfxdh ls lEcfU/kr fofHkUu fo"k;ksa tSls Ropk esa 
gkseksLVsfVd ra=] ân; ck;ksekdZj] Mh ,u , fVªIysDl 
cukus okys vksybZxksU;qfDy;ksVkbZM~l dk dSalj fpfdRlk 
esa vuqiz;ksx] ogu ;ksX; fpfdRlk midj.kksa dk fodkl] 
uohu fo|qr inkFkksZa dk laosnd ,oa tSo laosndksa esa 
vuqiz;ksx vkfn ij O;k[;ku izLrqr fd, x,A

lEesyu ds lekiu lekjksg dh v/;{krk MkW- , 
lsu xqIrk }kjk dh x;hA bl izdkj jktHkk"kk fgUnh esa 
vk;ksftr ;g nks fnolh; jk"Vªh; lEesyu Ckk;ks&eSfMdy 
foKku ,oa izkS|ksfxdh ls tqMs+ fofHkUu i{kksa ds fy, 
vR;Ur izklafxd jgkA

jk"Vªh; laxks"Bh esa eq[; vfrfFk MkW- jkts’k xks[kys] funs’kd] 
vkbZ th vkbZ ch eq[; vfHkHkk"k.k nsrs gq,

17-  Ckk;ks&eSfMdy foKku ,oa izkS|ksfxdh ij jk"Vªh; lEesyu  
21&22 uoEcj] 2013
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izR;sd o"kZ dh Hkkafr bl o"kZ Hkh 25 flrEcj 
dks ,u ih ,y lHkkxkj esa LFkkiuk fnol lekjksg dk 
vk;kstu fd;k x;kA

lekjksg dk 'kqHkkjaHk ikjEifjd <ax ls nhi izTofyr 
dj fd;k x;kA izks- vkj ds 'ksoxkaodj] funs'kd] vkbZ 
vkbZ Vh] fnYyh lekjksg ds eq[; vfrfFk FksA bUgksaus 
^jsfM;ks fo'o* fo"k; ij lh ,l vkbZ vkj LFkkiuk fnol 
O;k[;ku fn;kA eq[; vfrfFk us funs'kd] ,u ih ,y ds 
lkFk feydj fiNys ,d o"kZ ds nkSjku lsokfuo`Ùk gq, 
rFkk laLFkku esa 25 o"kZ dh lsok iwjh djus okys LVkQ 
lnL;ksa dks 'kkWy rFkk ?kM+h iznku dhA blds i'pkr~ iwoZ 
oSKkfudksa ds Qksje }kjk LVkQ lnL;ksa rFkk muds cPpksa 
dks Nk=o`fÙk rFkk iqjLdkj iznku fd,A

bl volj ij fofHkUu izfr;ksfxrkvksa tSls fuca/k] 
fDot] isafVax esa Hkkx ysus okys lQy izfrHkkfx;ksa dks 
izfrHkkfxrk iqjLdkj iznku fd, x,A blds i'pkr~ 
lkaLÑfrd dk;ZØe izLrqr fd;k x;kA MkW- vk'kh"k 

vxzoky ds /kU;okn izLrko ds lkFk dk;ZØe dk lekiu 
fd;k x;kA

lh ,l vkbZ vkj LFkkiuk fnol lekjksg ds Øe 
esa 27 flrEcj] 2013 dks Ldwy ,oa dkWyst ds Nk=ksa 
rFkk vke turk ds fy, ^vksiu&Ms* j[kk x;kA dqy 
22 fo|ky; rFkk 19 dkWyst ,u ih ,y ds lekjksg 
esa lfEefyr gq,A blesa 1459 Nk=ksa rFkk 109 f'k{kdksa 
us Hkkx fy;kA fnYyh ds fo|ky;ksa rFkk dkWystksa ds 
vfrfjDr] Qjhnkckn] xqM+xkao] uks,Mk rFkk fiykuh fLFkr 
fofHkUu 'kS{kf.kd laLFkkuksa ds Nk= rFkk f'k{kd lewg Hkh 
bl dk;ZØe dk fgLlk cusA fnYyh rFkk fnYyh ds ckgj 
ls vk, vke n'kZd Hkh bl dk;ZØe esa lfEefyr gq,A

Nk= rFkk f'k{kd gekjs oSKkfudksa ls :c: gq, 
rFkk gekjs dk;ksZas dh tkudkjh izkIr dhA ,u ih ,y 
Nk=ksa }kjk thoar izn'kZu fd;k x;kA bruh cM+h la[;k 
esa Nk=ksa rFkk f'k{kdksa dk gekjs dk;ks± esa :fp fn[kkuk 
vR;ar mRlkgo/kZd jgkA

18-  lh ,l vkbZ vkj LFkkiuk fnol lekjksg] 2013

fp= 2 % lh ,l vkbZ vkj & LFkkiuk fnol lekjksg ds volj 
ij jaxkjax dk;ZØe izLrqr djrs ,uih,y LVkQ ds cPpsA

fp= 1 % lh ,l vkbZ vkj & LFkkiuk fnol lekjksg O;k[;ku 
nsrs gq, izks- vkj-ds- 'ksoxkaodj] funs'kd] vkbZ-vkbZ-Vh] fnYyh
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lh ,l vkbZ vkj LiksVZ~l çeks'ku cksMZ rFkk ,u 
ih ,y Dyc }kjk fnukad 21&24 vDVwcj] 2013 dks 
45ok¡ ,l,lch,eVh ¼vkmVMksj½ tksuy VwukZesaV dk 
lQy vk;kstu fd;k x;k ftles lh ,l vkbZ vkj dh 
yxHkx nl ç;ksx'kkykvksa us fØdsV ,oa o‚yhc‚y dh 
çfrLi/ kkZvksa esa Hkkx fy;kA

mijksä VwukZesaV dk mn~?kkVu lekjksg fnukad 21 
vDVwcj] 2013 dks 'kke 3-30 cts lHkkxkj ds lkeus M‚- 
, vkj oekZ ykWu es ,u ih ,y funs'kd dh v/;{krk 
esa vk;ksftr fd;k x;kA bl lekjksg ds eq[; vfrfFk 
lh-,l-vkbZ-vkj- ds iwoZ egkfuns'kd M‚ ,l ds tks'kh 
} kjk f[kykfM+;ksa dh ijsM ,oa jk"Vªh; /ot dh lykeh 
nh xbZ rFkk muds }kjk Lekfjdk dk foekspu fd;k x;k] 
f[kykfM+;ksa dks 'kiFk ,u-ih-,y- Dyc }kjk fnyokbZ xbZ 
rRi'pkr eq[; vfrfFk }kjk VwukZesaV dh vkf/kdkfjd rkSj 
ij ?kks"k.kk dh xbZA bl vk;kstu ds miy{; esa ,u ih 
,y rFkk VwukZesaV esa Hkkx ysus okyh ç;ksx'kkykvksa dh 
la;qä Vhe dk o‚yhc‚y dk çn'kZuh eSp Hkh vk;ksftr 
fd;k x;kA

mijksä VwukZesaV esa lHkh fØdsV ,oa o‚yhc‚y Vheksa 
us mä rhu fnuksa rd [ksy Hkkouk dks n'kkZrs gq, mEnk 
[ksy dk çn'kZu fd;k] bl VwukZesaV esa fØdsV [ksy esa 
,u-,-,y- cSaxyksj ¼NAL, Bangalore½ rFkk vkbZ-vkbZ-
lh-ch-]dksydkrk ¼IICB, Kolkatta½ us Qkbuy ds fy, 
DokfyQkb fd;k tcfd o‚yhc‚y esa fldjh] djkbZdqMh 
¼CECRI, Karaikudi½ vkSj ,u-,-,y- cSaxyksj ¼NAL, 
Bangalore½ us Qkbuy ds fy;s DokfyQkb fd;kA

VwukZesaV ds vfUre fnu ;kfu 24 väwcj] 2013 
dh 'kke dks mä VwukZesaV dk lekiu lekjksg dk Hkh 
vk;kstu fd;k x;k] ftlesa lh ,l vkbZ vkj ds la;qä 
lfpo MkW- ds- t;dqekj rFkk Jhefr :fp cq/kkuh eq[; 
vfrfFk ds :i es mifLFkr gq, rFkk muds }kjk vk;kstd 
lfefr ds lnL;ksa dks çrhd fpà çnku fd;s x,A eq[; 
vfrfFk;ksa }kjk ,u ih ,y Dyc dh bl miyfC/k ij 
ljkguk dh xbZ vkSj blh çdkj Hkfo"; esa [ksyksa dks 
çksRlkgu nsus gsrq ,u ih ,y Dyc dks çkslkfgr fd;k 
x;kA

19-   45ok¡ 'kkafr Lo#i HkVukxj Lèfr [ksydwn izfrLi/kkZ (cká&{ks=h;)&2013  
lh ,l vkbZ vkj & ,u ih ,y Dyc

fp= 2 % 45oha 'kkafr Lo#i HkVukxj Le`fr [ksydwn izfrLi/kkZ 
¼cká&{ks=h;½ & 2013 ds mn~?kkVu volj ij izfrHkkxh Vheksa 

dk ekpZ&ikLV

fp= 1 % 45oha 'kkafr Lo#i HkVukxj Le`fr [ksydwn izfrLi/kkZ 
¼cká&{ks=h;½ & 2013 ds mn~?kkVu volj ij lacksf/kr djrs 

gq, izks- vkj-lh- cq/kkuh] funs'kd] ,u ih ,y
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tSlh dh izFkk gS] lrdZrk lIrkg dh 'kq:vkr 
funs'kd }kjk LVkQ dks fnykbZ x;h 'kiFk ls dh xbZA 
uksV djus ;ksX; ckr gS fd 'kiFk esa vf/kdkf/kd LVkQ 
lnL;ksa us Hkkx fy;kA bl o"kZ lrdZrk lIrkg dh Fkhe 
ÞPromoting good Governace-positive contribution 
of Vigilanceß FkhA

vU; dk;ZØe bl izdkj gSa%&

30 vDrwcj 2013 & fuca/k izfr;ksfxrk % 
blesa izfr;ksfx;ksa ds lkeus eq[; :i ls] vkjVhvakbZ] 
tuyksdiky] ,oa plagiarism - ,d vfHk'kki] rhu fo"k; 
fn;s x, Fks ,oa vf/kdrj izfrHkkfx;ksa us vkjVhvkbZ ij 
vius fopkj fy[ksA

31 vDrwcj 2013 okn&fookn ,oa iksLVj 
izfr;ksfxrk % bu nksuksa izfr;ksfxrkvksa esa Hkh izfrHkkfx;ksa 
dks vkWu n LikWV fo"k; fn;s x, vkSj ns[kus esa vk;k 

fd yksxksa us fookn rks fookn] fp=ksa ds tfj;s Hkh c<+rs 
Hkz"Vkpkj ,oa mls gVkus ds mik;ksa ij viuh ifjdYiuk 
ls vPNs & vPNs mnkgj.k izLrqr fd, ,oa dkQh iSuh 
fVIif.k;ka Hkh dhA

1 uoEcj 2013 Jh ih ,e fiYykbZ] HkwriwoZ funs'kd] 
lh oh lh }kjk ySDpj % lIrkg dh xfjek dks cuk, 
j[krs gq,] Jh ih ,e fiYybZ dk ySDpj ,d vkn'kZ 
pquko ¼ideal option½ yxk mUgksaus vius yacs dk;Zdky 
ds nkSjku ,df=r vuqHkoksa dks lHkh Jksrkvksa ds lkFk 
ckaVk ,oa muds lokyksa dk lek/kku Hkh fd;kA

rhuksa izfr;ksfxrkvksa esa LVkQ lnL;ksa us [kqydj 
Hkkx fy;k ,oa Js"B izfof"V;ksa dks igyk] nwljk ,oa 
rhljk buke fn;k x;kA lIrkg dk lekiu MkW- ,p lh 
dkaMiky }kjk iqjLdkj forj.k ,oa Jh oh ds dkSf'kd 
} kjk /kU;okn izLrko ds lkFk gqvkA

lrdZrk tkx:drk lIrkg ds lekiu volj ij O;k[;ku nsrs gq, 
eq[; vfrfFk Jh ih-,l- fiYybZ] iwoZ funs'kd] lhohlh

20-  lrdZrk lIrkg 2013 (28 vDrwcj & 02 uoEcj 2013)
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fp= 1 % fo'o ekfidh fnol ,oa jk"Vªh; izkS|ksfxdh fnol 
ds volj ij lHkk dks lacksf/kr djrs gq, izks- vkj-lh- cq/kkuh] 

funs'kd] jk"Vªh; HkkSfrd iz;ksx'kkyk

fp= 2 % fo'o ekfidh fnol ,oa jk"Vªh; izkS|ksfxdh fnol ds 
volj ij vfrfFk O;k[;ku nsrs gq, izks- vftr dsEHkoh] funs'kd] 

vkbZ ;w lh , ,] iq.ks

lh ,l vkbZ vkj & jk"Vªh; HkkSfrd iz;ksx'kkyk 
rFkk Hkkjrh; ekfidh lkslkbVh ds la;qDr rRok/kku 
esa fo'o ekfidh fnol rFkk jk"Vªh; izkS|ksfxdh fnol 
euk;k x;kA bl o"kZ dh Fkhe ^ekiu rFkk oSf'od ÅtkZ 
pqukSfr;ka* FkhA

20 ebZ] 1875 ds ehVj dUosa'ku esa 17 jk"Vªksa ds 
izfrfuf/k;ksa }kjk gLrk{kj fd, x,] 20 ebZ dks blhfy, 
fo'o ekfidh fnol euk;k tkrk gSA bl daosa'ku } kjk 
ekiu&foKku] rFkk blds vkS|ksfxd] O;olkf;d rFkk 
lkekftd vuqiz;ksx esa oSf'od lg;ksx gsrq :i&js[kk 
rS;kj dh x;hA ehVj daosa'ku dk eq[; mís'; & ekiu 
esa oSf'od ,d:irk vkt Hkh mruk gh egŸoiw.kZ gS] 
ftruk fd 1875 esa FkkA

izks- vthr dsEHkoh] funs'kd] [kxksfydh rFkk 
[kxksy&HkkSfrd varj&fo'ofo|ky; dsUnz ¼vkbZ ;w lh , 
,½] iq.ks dks dk;ZØe esa crkSj eq[; vfrfFk vkeaf=r fd;k 
x;k FkkA MkW- ih ,l vkgwtk] egkfuns'kd] lh ,l vkbZ vkj 
us bl vk;kstu dh v/;{krk dh rFkk izks- vkj lh cq/kkuh] 

funs'kd] lh ,l vkbZ vkj & ,u ih ,y us bl volj 
ij Lokxr Hkk"k.k fn;kA djhc 300 O;fDr bl vk;kstu 
esa mifLFkr jgs ftuesa oSKkfud rFkk rduhdh LVkQ Hkh 
lfEefyr gSaA jk"Vªh; HkkSfrd iz;ksx'kkyk ds deZpkfj;ksa 
ds egRoiw.kZ ;ksxnku dks lEeku iznku djus ds fy, bl 
volj ij isVsaV ds fy, udn iqjLdkj Hkh fn, x,A

MkW- ih ,l vkgwtk] egkfuns'kd] lh ,l vkbZ 
vkj us ikni foKku lfgr thou ds fofHkUu {ks=ksa esa 
ekfidh ds fodkl rFkk mi;ksx ij izcks/kd fopkj 
izLrqr fd,A dk;ZØe ds eq[; vfrfFk izks- dsEHkoh us 
Þ[kxksfydh esa ifj'kq) ekiu & D;k ;g okLro esa laHko 
rFkk ykHknk;d gS \Þ fo"k; ij vius egRoiw.kZ fopkjksa 
ls voxr djk;kA

izks- dsEHkoh us [kxksyfoKksa dks ifj'kq) izs{k.k 
ds nkSjku vkus okyh leL;kvksa rFkk blesa vk/kqfudh 
izkS|ksfxdh ds ;ksxnku ij izdk'k MkykA mUgksaus la{ksi 
esa fo'o [kxksyfoKksa }kjk fufeZr ekiu ds izdkj rFkk 
egRoiw.kZ izkpyksa ds ekiu ds mnkgj.kksa ij ppkZ dhA

21-  fo'o ekfidh ,oa jk"Vªh; izkS|ksfxdh fnol] 2014
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v/;k; 1 
la?k dh Hkk"kk

vuqPNsn 120 %

laln esa ç;ksx dh tkus okyh Hkk"kk&¼1½ Hkkx 17 
esa fdlh ckr ds gksrs gq, Hkh] fdarq vuqPNsn 348 ds 
mica/kksa ds v/khu jgrs gq,] laln esa dk;Z fgUnh esa ;k 
vaxzsth esa fd;k tk,xkA

ijarq] ;FkkfLFkfr] jkT; lHkk dk lHkkifr ;k yksd 
lHkk dk v/;{k vFkok ml :i esa dk;Z djus okyk 
O;fä fdlh lnL; dks] tks fgUnh esa ;k vaxzsth esa viuh 
i;kZIr vfHkO;fä ugha dj ldrk gS] viuh ekr`&Hkk"kk esa 
lnu dks lacksf/kr djus dh vuqKk ns ldsxkA

¼2½ tc rd laln fof/k }kjk vU;Fkk mica/k u 
djs rc rd bl lafo/kku ds çkjaHk ls iaæg o"kZ dh 
vof/k dh lekfIr ds i'pkr~ ;g vuqPNsn ,sls çHkkoh 
gksxk ekuks Þ;k vaxzsth esaß 'kCnksa dk mlesa ls yksi dj 
fn;k x;k gksA

vuqPNsn 210 %

fo/kku&eaMy esa ç;ksx dh tkus okyh Hkk"kk&¼1½ 
Hkkx 17 esa fdlh ckr ds gksrs gq, Hkh] fdarq vuqPNsn 348 
ds mica/kksa ds v/khu jgrs gq,] jkT; ds fo/kku&eaMy esa 
dk;Z jkT; dh jktHkk"kk ;k jktHkk"kkvksa esa ;k fgUnh esa 
;k vaxzsth esa fd;k tk,xkA

ijarq] ;FkkfLFkfr] fo/kku lHkk dk v/;{k ;k fo/ kku 
ifj"kn~ dk lHkkifr vFkok ml :i esa dk;Z djus okyk 
O;fä fdlh lnL; dks] tks iwoksZä Hkk"kkvksa esa ls fdlh 
Hkk"kk esa viuh i;kZIr vfHkO;fä ugha dj ldrk gS] 
viuh ekr`Hkk"kk esa lnu dks lacksf/kr djus dh vuqKk 
ns ldsxkA

¼2½ tc rd jkT; dk fo/kku&eaMy fof/k }kjk 
vU;Fkk mica/k u djs rc rd bl lafo/kku ds çkjaHk ls 
iaæg o"kZ dh vof/k dh lekfIr ds i'pkr~  ;g vuqPNsn 
,sls çHkkoh gksxk ekuks Þ;k vaxzsth esaß 'kCnksa dk mlesa ls 
yksi dj fn;k x;k gks %

ijarq fgekpy çns'k] ef.kiqj] es?kky; vkSj f=iqjk 
jkT;ksa ds fo/kku&eaMyksa ds laca/k esa] ;g [kaM bl çdkj 
çHkkoh gksxk ekuks blesa vkus okys Þiaæg o"kZß 'kCnksa ds 
LFkku ij ÞiPphl o"kZß 'kCn j[k fn, x, gksa %

ijarq ;g vkSj fd v:.kkpy çns'k] xksok vkSj 
fetksje jkT;ksa ds fo/kku&eaMyksa ds laca/k esa ;g [kaM 
bl çdkj çHkkoh gksxk ekuks blesa vkus okys Þiaæg o"kZß 
'kCnksa ds LFkku ij Þpkyhl o"kZß 'kCn j[k fn, x, gksaA

vuqPNsn 343 la?k dh jktHkk"kk &

¼1½ la?k dh jktHkk"kk fgUnh vkSj fyfi nsoukxjh gksxh] 
la?k ds 'kkldh; ç;kstuksa ds fy, ç;ksx gksus 
okys vadksa dk :i Hkkjrh; vadksa dk varjkZ"Vªh; 
:i gksxkA

¼2½ [kaM ¼1½ esa fdlh ckr ds gksrs gq, Hkh] bl lafo/ kku 
ds çkjaHk ls iaæg o"kZ dh vof/k rd la?k ds mu 
lHkh 'kkldh; ç;kstuksa ds fy, vaxzsth Hkk"kk dk 
ç;ksx fd;k tkrk jgsxk ftuds fy, mldk ,sls 
çkjaHk ls Bhd igys ç;ksx fd;k tk jgk Fkk %

 ijUrq jk"Vªifr mä vof/k ds nkSjku] vkns'k } kjk] 
la?k ds 'kkldh; ç;kstuksa esa ls fdlh ds fy, 
vaxzsth Hkk"kk ds vfrfjä fgUnh Hkk"kk dk vkSj 
Hkkjrh; vadksa ds varjkZ"Vªh; :i ds vfrfjä 
nsoukxjh :i dk ç;ksx çkf/k—r dj ldsxkA

¼3½ bl vuqPNsn esa fdlh ckr ds gksrs gq, Hkh] laln 
mä iUæg o"kZ dh vof/k ds i'pkr~~ ] fof/k }kjk

¼d½ vaxzsth Hkk"kk dk] ;k

¼[k½ vadksa ds nsoukxjh :i dk]

,sls ç;kstuksa ds fy, ç;ksx micaf/kr dj ldsxh 
tks ,slh fof/k esa fofufnZ"V fd, tk,aA

vuqPNsn 344 

jktHkk"kk ds laca/k esa vk;ksx vkSj laln dh lfefr &

¼1½ jk"Vªifr] bl lafo/kku ds çkjaHk ls ikap o"kZ dh 
lekfIr ij vkSj rRi'pkr~  ,sls çkjaHk ls nl o"kZ 

22-  Hkkjr ds lafo/kku esa jktHkk"kk ls lacaf/kr laoS/kkfud çko/kku 
(Hkkx&17)
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dh lekfIr ij] vkns'k }kjk] ,d vk;ksx xfBr 
djsxk tks ,d v/;{k vkSj vkBoha vuqlwph esa 
fofufnZ"V fofHkUu Hkk"kkvksa dk çfrfuf/kRo djus 
okys ,sls vU; lnL;ksa ls feydj cusxk ftudks 
jk"Vªifr fu;qä djs vkSj vkns'k esa vk;ksx }kjk 
vuqlj.k dh tkus okyh çfØ;k ifjfuf'pr dh 
tk,xhA

¼2½ vk;ksx dk ;g drZO; gksxk fd og jk"Vªifr dks &

¼d½ la?k ds 'kkldh; ç;kstuksa ds fy, fgUnh 
Hkk"kk ds vf/kdkf/kd ç;ksx]

¼[k½ la?k ds lHkh ;k fdUgha 'kkldh; ç;kstuksa ds 
fy, vaxzsth Hkk"kk ds ç;ksx ij fucaZ/ kuksa]

¼x½ vuqPNsn 348 esa mfYyf[kr lHkh ;k fdUgha 
ç;kstuksa ds fy, ç;ksx dh tkus okyh Hkk"kk]

¼?k½ la?k ds fdlh ,d ;k vf/kd fofufnZ"V 
ç;kstuksa ds fy, ç;ksx fd, tkus okys 
vadksa ds :i]

¼³½ la?k dh jktHkk"kk rFkk la?k vkSj fdlh jkT; 
ds chp ;k ,d jkT; vkSj nwljs jkT; ds 
chp i=kfn dh Hkk"kk vkSj muds ç;ksx ds 
laca/k esa jk"Vªifr }kjk vk;ksx dks funsZf'kr 
fd, x, fdlh vU; fo"k;] ds ckjs esa 
flQkfj'k djsA

¼3½ [kaM ¼2½ ds v/khu viuh flQkfj'ksa djus esa] vk;ksx 
Hkkjr dh vkS|ksfxd] lkaL—frd vkSj oSKkfud 
mUufr dk vkSj yksd lsokvksa ds laca/k esa vfgUnh 
Hkk"kh {ks=ksa ds O;fä;ksa ds U;k;laxr nkoksa vkSj 
fgrksa dk lE;d /;ku j[ksxkA

¼4½ ,d lfefr xfBr dh tk,xh tks rhl lnL;ksa 
ls feydj cusxh ftuesa ls chl yksd lHkk ds 
lnL; gksaxs vkSj nl jkT; lHkk ds lnL; gksaxs 
tks Øe'k% yksd lHkk ds lnL;ksa vkSj jkT; lHkk 
ds lnL;ksa }kjk vkuqikfrd çfrfuf/kRo i)fr ds 
vuqlkj ,dy laØe.kh; er }kjk fuokZfpr gksaxsA

¼5½ lfefr dk ;g drZO; gksxk fd og [kaM ¼1½ ds 
v/khu xfBr vk;ksx dh flQkfj'kksa dh ijh{kk djs 
vkSj jk"Vªifr dks mu ij viuh jk; ds ckjs esa 
çfrosnu nsA

¼6½ vuqPNsn 343 esa fdlh ckr ds gksrs gq, Hkh] jk"Vªifr 
[kaM ¼5½ esa fufnZ"V çfrosnu ij fopkj djus ds 
i'pkr~ ml laiw.kZ çfrosnu ds ;k mlds fdlh 
Hkkx ds vuqlkj funs'k ns ldsxkA

v/;k; 2 
çknsf'kd Hkk"kk,a

vuqPNsn 345

jkT; dh jktHkk"kk ;k jktHkk"kk,a &

vuqPNsn 346 vkSj vuqPNsn 347 ds mica/kksa ds 
v/ khu jgrs gq,] fdlh jkT; dk fo/kku&eaMy] fof/k 
} kjk] ml jkT; esa ç;ksx gksus okyh Hkk"kkvksa esa ls fdlh 
,d ;k vf/kd Hkk"kkvksa dks ;k fgUnh dks ml jkT; ds 
lHkh ;k fdUgha 'kkldh; ç;kstuksa ds fy, ç;ksx dh tkus 
okyh Hkk"kk ;k Hkk"kkvksa ds :i esa vaxhdkj dj ldsxk%

ijarq tc rd jkT; dk fo/kku&eaMy] fof/k } kjk] 
vU;Fkk mica/k u djs rc rd jkT; ds Hkhrj mu 
'kkldh; ç;kstuksa ds fy, vaxzsth Hkk"kk dk ç;ksx fd;k 
tkrk jgsxk ftuds fy, mldk bl lafo/kku ds çkjaHk 
ls Bhd igys ç;ksx fd;k tk jgk FkkA

vuqPNsn 346

,d jkT; vkSj nwljs jkT; ds chp ;k fdlh jkT; 
vkSj la?k ds chp i=kfn dh jktHkk"kk &

la?k esa 'kkldh; ç;kstuksa ds fy, ç;ksx fd, 
tkus ds fy, rRle; çkf/k—r Hkk"kk] ,d jkT; vkSj 
nwljs jkT; ds chp rFkk fdlh jkT; vkSj la?k ds chp 
i=kfn dh jktHkk"kk gksxh %

ijarq ;fn nks ;k vf/kd jkT; ;g djkj djrs gSa 
fd mu jkT;ksa ds chp i=kfn dh jktHkk"kk fgUnh Hkk"kk 
gksxh rks ,sls i=kfn ds fy, ml Hkk"kk dk ç;ksx fd;k 
tk ldsxkA

vuqPNsn 347

fdlh jkT; dh tula[;k ds fdlh Hkkx }kjk 
cksyh tkus okyh Hkk"kk ds laca/k esa fo'ks"k mica/k &

;fn bl fufeÙk ekax fd, tkus ij jk"Vªifr dk 
;g lek/kku gks tkrk gS fd fdlh jkT; dh tula[;k 
dk i;kZIr Hkkx ;g pkgrk gS fd mlds }kjk cksyh 
tkus okyh Hkk"kk dks jkT; }kjk ekU;rk nh tk, rks og 
funs'k ns ldsxk fd ,slh Hkk"kk dks Hkh ml jkT; esa loZ= 
;k mlds fdlh Hkkx esa ,sls ç;kstu ds fy,] tks og 
fofufnZ"V djs] 'kkldh; ekU;rk nh tk,A

Øe'k%
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fu;qfDr;ka] inksUufr;ka ,oa LFkkukarj.k 
(01-07-2013 ls 30-06-2014)

23-  vU; LFkk;h LraHk

LFkkukarj.k

1- Jherh jpuk] lgk;d ¼Hk.Mkj ,oa Ø;½ xzsM&2] ,uih,y] ubZ 
fnYyh ls lhvkjvkjvkbZ] ubZ fnYyh

& 21-06-2013

2- Jh ,e ds xqIrk] vuqHkkx vf/kdkjh] ,uih,y] ubZ fnYyh ls 
lh,lvkbZvkj dkEIysDl] iwlk] ubZ fnYyh

& 18-07-2013

3- Jh gfj ukjk;.k ehuk] vuqHkkx vf/kdkjh] ,uih,y] ubZ fnYyh ls 
lhvkjvkjvkbZ eq[;ky;] ubZ fnYyh

& 30-12-2013

4- Jh ds ,l xsjk] vuqHkkx  
vf/kdkjh] ,uih,y] ubZ fnYyh ls fuLds;j] ubZ fnYyh

& 31-12-2013

5- Jh ih ,e fFk;ksMksj] vuqHkkx  
vf/kdkjh] lh,lvkbZvkj eq[;ky; ls ,uih,y] ubZ fnYyh esa 
leku in ij

& 20-05-2014

6- Jh ,e ds tSu] foŸk ,oa ys[kk fu;a=d] ,uih,y] ubZ fnYyh ls 
lhvkjvkjvkbZ] ubZ fnYyh esa leku in ij

& 23-06-2014

fu;qfDr;ka

1- Jh fot; iky] lqj{kk lgk;d 02-07-2013

2- Jh laxzke flag] rduhf’k;u&I 02-08-2013

3- Jherh ’kdaqryk nsoh] xzqi Mh Vsªuh 05-09-2013

4- Jh ferqy xqIrk] lgk;d ¼lk-½ xzsM&1 26-02-2014

5- Jh eukst dqekj] lgk;d ¼Hk.Mkj ,oa Ø;½ xzsM&1 21-04-2014

6- Jherh jtuh dkSf'kd] dfu"B fgUnh vuqoknd 02-05-2014

7- lqJh fjfrdk 'kekZ] lgk;d ¼Hk.Mkj ,oa Ø;½ xzsM&1 01-07-2014
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inksUufr;ka

1- Jh v:.k dqekj mik/;k; oSKkfud ls ofj"B oSKkfud

2- Jh Hkkuq izrki flag oSKkfud ls ofj"B oSKkfud

3- Jh ,u fot;u oSKkfud ls ofj"B oSKkfud

4- Jh uohu xxZ oSKkfud ls ofj"B oSKkfud

5- Jh uhfru ’kekZ oSKkfud ls ofj"B oSKkfud

6- Jh izoh.k lSuh oSKkfud ls ofj"B oSKkfud

7- lqJh fiz;adk tSu oSKkfud ls ofj"B oSKkfud

8- Jh jktsUnz flag ehuk oSKkfud ls ofj"B oSKkfud

9- Jh ohjsUnz dqekj tk;loky oSKkfud ls ofj"B oSKkfud

10- MkW- ¼lqJh½ fuf/k flag oSKkfud ls ofj"B oSKkfud

11- MkW- nh oh gjukFk ofj"B oSKkfud ls iz/kku oSKkfud

12- Jherh eatw flag ofj"B oSKkfud ls iz/kku oSKkfud

13- lqJh ,- pVthZ ofj"B oSKkfud ls iz/kku oSKkfud

14- Jh ts lh fcLokl iz/kku oSKkfud ls ofj"B iz/kku oSKkfud

15- MkW- egkchj flag iz/kku oSKkfud ls ofj"B iz/kku oSKkfud

16- MkW- ,l vkj /kdkrs iz/kku oSKkfud ls ofj"B iz/kku oSKkfud

17- MkW- lq[kohj flag iz/kku oSKkfud ls ofj"B iz/kku oSKkfud

18- Jh xqykc pan izlkn xszM 1¼3½ ls xzsM 1¼4½

19- Jh gjh’k xszM 1¼3½ ls xzsM 1¼4½

20- Jh egkuUn tks’kh xszM 1¼3½ ls xzsM 1¼4½

21- Jh fouksn ’kkg xszM 1¼3½ ls xzsM 1¼4½

22- Jh txUukFk jk; xszM 1¼3½ ls xzsM 1¼4½

23- Jh jfey dqekj Hkkj}kt rduhdh lgk;d ls rduhdh vf/kdkjh

24- Jherh 'osrk 'kekZ 'kkjnk rduhdh lgk;d ls rduhdh vf/kdkjh

25 Jh fodkl 'kekZ rduhdh lgk;d ls rduhdh vf/kdkjh

26- Jherh T;ksfr iks[kfj;ky rduhdh lgk;d ls rduhdh vf/kdkjh
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lsokfuo`fÙk 
(01-07-2013 ls 31-12-2013)

Jh ih lqcze.;e 
eq[; oSKkfud 
31-07-2013

Jh lqcks/k dqekj fla?ky 
eq[; oSKkfud 
31-07-2013

Jh Qgheqíhu 
ofj"B rduhf’k;u II 

31-07-2013

Jh lqHkk"k pUnz 
ofj"B rduhf’k;u II 

31-07-2013

Jh fxjoj flag 
ofj"B rduhf’k;u II 

31-07-2013

Jh ts ih jke 
ofj"B rduhf’k;u II 

31-07-2013

Jh Hkksyk 'kadj] lgk;d 
¼lkekU;½ xzsM&1 ¼,e,lhih½ 

31-08-2013

Jh ';ke ukjk;.k 
fjdkWMZ dhij 
31-08-2013

Jh t; nso pkoyk]  
ofj"B rduhf’k;u II 

30-09-2013

Jh ch lh efyd 
ofj"B rduhf’k;u II 

30-09-2013

Jh f=yksd flag usxh 
ofj"B rduhf’k;u II 

30-09-2013

MkW- ts lh 'kekZ 
eq[; oSKkfud 
31-10-2013

Jherh Lora= lsBh 
vuqHkkx vf/kdkjh ¼rnFkZ½ 

¼Hk.Mkj ,oa Ø;½ 
31-10-2013

Jh eqdqy 'kekZ 
iz/kku rduhdh  

vf/kdkjh 
31-10-2013

Jh Vh oh tks’kqok 
iz’kklu fu;a=d 

30-11-2013

Jh txnh'k izlkn 
ofj"B rduhdh  
vf/kdkjh ¼III½ 
30-11-2013

Jh Hkhe flag jkor 
ofj"B rduhf’k;u II 

30-11-2013

Jh jkenso 
iz;ksx’kkyk lgk;d 

31-12-2013

Jh;qr~ Jhjke 
xzqi I ¼4½ 
30-11-2013

Jh izse izdk’k 'kekZ 
lgk;d ¼Hk.Mkj ,oa 

Ø;½ xzsM&1  
31-12-2013

Jh lqjsUn iky flag 
ctkt 

ofj"B rduhf’k;u II 
31-12-2013
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lsokfuo`fÙk 
(01-01-2014 ls 30-06-2014)

Jherh uSuk vkorjkeuh 
futh lfpo 
31-01-2014

Jh ohjsUnz ckcw 
iz/kku rduhdh vf/ kdkjh 

31-01-2014

MkW- ,l ds tSu 
eq[; oSKkfud 
31-01-2014

Jh jke dqekj 
iz;ksx’kkyk lgk;d 

31-01-2014

MkW- fdj.k tSu 
eq[; oSKkfud 
28-02-2014

MkW- vCnqy eksfcu 
eq[; oSKkfud 
31-03-2014

Jh xq:pj.k thr flag 
ofj"B rduhdh vf/kdkjh 

31-03-2014

Jh oh Mh vjksM+k 
ofj"B rduhdh vf/kdkjh 

31-03-2014

Jh eaxy flag 
fjdkMZ dhij 
31-03-2014

Jh eksgu yky 
gyokbZ 

31-03-2014

MkW- ,- ds- ca/kksik/;k; 
eq[; oSKkfud 
30-04-2014

Jh gksf'k;kj flag 
lgk;d ¼Hk.Mkj ,oa Ø;½ 

xzsM&3 30-04-2014

MkW- ohjsUnz 'kadj 
eq[; oSKkfud 
31-05-2014

Jherh ljkst mik/;k; 
ofj"B rd- ¼2½ 
31-05-2014

Jh ekaxs jke 
futh lfpo 
31-05-2014

Jh eksgEen lyhe 
ofj"B rduhdh vf/kdkjh 

31-06-2014

Jh 'kkafr Lo:i 
ofj"B rd- ¼2½ 
30-06-2014
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lh-,l-vkbZ-vkj- & jk"Vªh; HkkSfrd iz;ksx'kkyk
MkW- ds-,l- Ñ".ku ekxZ] ubZ fnYyh & 110012


