
vaVkdZfVd oSKkfud vfHk;kuksa o vuqla/ku dk;ZØeksa ds lw=kikr esa oSKkfud rFkk vkS|ksfxd vuqla/ku ifj"kn~ dk
izeq[k ;ksxnku jgk gSA izFke vaVkdZfVd oSKkfud vfHk;ku ny dk 'kqHkkjEHk tc lu~ 1981 esa gqvk rks mldk
usr`Ro jk"Vªh; leqnz foKku laLFkku nksuk ikWyk xksok ds rRdkyhu funs'kd MkW- lS;n tgwj vgen dkfle us fd;kA
jk"Vªh; HkkSfrd iz;ksx'kkyk dh vaVkdZfVd oSKkfud vfHk;kuksa o vuqla/ku dk;ZØeksa esa vxz.kh Hkwfedk jgh gSA bl
izfrf"Br oSKkfud vfHk;ku dks jk"Vªh; HkkSfrd iz;ksx'kkyk 3 ckj usr`Ro iznku dj pqdh gSA jk"Vªh; HkkSfrd
iz;ksx'kkyk us vHkh rd lEiUu gq, lHkh 30 oSKkfud vfHk;ku nyksa eas yxkrkj Hkkx fy;k gSA 31osa Hkkjrh;
vaVkdZfVd vfHk;ku ny dk lg usr`Ro iz;ksx'kkyk ds jsfM;ks ,oa i;kZoj.k foHkkx ds ,d ;qok oSKkfud djus tk
jgs gSaA

vaVkdZfVdk ,d vfr B.Mk o 'kq"d rFkk rst osx ls cgus okyh gokvkasa dk izns'k gSA ;g ,d izkd`frd vuqla/ku iz;ksx'kkyk gS tgka ds
okrkoj.k esa iznw"k.k dk izHkko U;wure gSA fo'o ds vU; {ks=kksa ls ekuo xfrfof/;ksa rFkk vkfFkZd o vkS|ksfxd izxfr ls mRiUu okrkoj.k iznw"k.k
ds iQSyko ds vè;;u ds fy, ;g ,d vkn'kZ LFkku gSA bldk ,d ToyUr mnkgj.k /zqoh; izns'kksa esa clUr ds eghuksa esa mRiUu gksus okyk
vkstksu fNnz ( ) gSA bldk eq[; oSKkfud dkj.k vkS|ksfxd fodkl ds fy, iz;ksx esa vkus okys jlk;u] Dyksjks Ýyksjks dkcZu
( ) ds /zqoh; izns'kksa esa vfHkxeu ( ) ls lEcfU/r gSA

jk"Vªh; HkkSfrd iz;ksx'kkyk us vaVkdZfVdk esa eq[;r% lkSj izToky ( ) ,oa pqEcdh; iz{kksHk ?kVuk ( )]
ijkcSaxuh fofdj.k] xzgh; ifjlhek xfr foKku ] vkstksu] xzhu gkml xSlsa vkfn {ks=kksa esa vuql/aku
dk;Z fd;k gSA vkstksu ijr rFkk vkstksu fNnz ) ds vè;;u ds fy, fo'ks"k rkSj ij yst+j fgVªksMkbu ( ) ,oa
feyh ehVj rjax ( ) uked nks egRoiw.kZ lqfo/kvksa dk LFkkiu] eS=kh LVs'ku ij uCcs n'kd ds eè; esa fd;k x;kA mi;qZDr 'kks/
{ks=kksa ds vaVkdZfVd vè;;u ls vHkh rd dbZ 'kks/ i=k jk"Vªh; rFkk vUrjkZ"Vªh; if=kdkvksa esa izdkf'kr gks pqds gSaA

orZeku esa] varfj{k okrkoj.k ( ) ,oa /qzoh; vk;u e.My ( ) ds vè;;u ds fy, Hkkjrh; vaVkdZfVd
LVs'ku eS=kh esa ,d vk/qfud iz;ksx'kkyk dh LFkkiuk dh x;h gSA bu 'kks/ dk;ZØeksa ds laoZ/u ds fy, vk;ukslksUns] thih,l fjlhoj] oh-,y-
,iQ- fjlhoj ( ) uked fudk; iz;ksx'kkyk esa LFkkfir gSA

/qzoh; vk;u e.My ( ) ij lkSj izToky ( ) rFkk pqEcdh; iz{kksHk ( ) dk izHkko lcls igys gksrk
gSA bl vè;;u ls Hkkjrh; {ks=k ds vk;u e.My ij gksus okys izHkko dk iwoZ vuqeku yxk;k tk ldrk gSA

vaVkdZfVdk esa yklZeku ioZr ij u;k vuqla/ku LVs'ku ^Hkkjrh* fuekZ.kk/hu gSA vxyh iap o"khZ; ;kstuk esa Hkkjrh LVs'ku esa ,d vk/qfud
iz;ksx'kkyk LFkkfir djus dh ;kstuk gS ftlesa vk;ue.My o varfj{k okrkoj.k ( ) ds vykok ,;jkslksy
ds lw{e HkkSfrd rFkk izdkf'kd xq.k/eZ ( ) vkSj fofdj.k iz.kksnu ( )]
/jkryh; vkstksu vkfn {ks=kksa eas 'kks/ dh ;kstuk gSA bu 'kks/ dk;ZØeksa ls /qzoh; vk;ue.My rFkk i;kZoj.k lEcU/h foLr`r oSKkfud
tkudkfj;ka tqVkus esa lgk;rk feysxhA

ozone hole

CFCs transport

solar flare magnetic storm events

planetary boundary layer dynamics

ozone hole laser heterodyne

mm waves

space weather polar ionosphere

ionosonde, GPS Receiver, V.L.F. receiver

ionosphere solar flame magnetic storms

ionosphere and space weather

aerosol microphysical and optical properties radiation forcing

( )
(
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2 leh{kk

mPp foHksnu ,Dl&js foorZuekih vkSj ijkoZruekih

dh LFkkiuk
µth HkxokUukjk;.k vkSj ds-ds- ekS;kZ

gky gh esa mUur izkS|ksfxfd;ksa esa ruq fiQYeksa vkSj muds uSuks
vko`Qfr okys midj.k cgqr egRoiw.kZ cu x;s gSaA vk/qfud
midj.kksa esa dM+h 'kq¼rk] T;kferh; lajpuk vkSj eksVkbZ tSls
ljapukRed ekudksa ds ewY;kadu dk lgh fu/kZj.k vko';d gSA
blds vykok fMokbl lajpuk esa fofHkUu ijrksa ds fof'k"V
lajpukRed ekinaMks dk ewY;kadu Hkh vko';d gSA ;s lc
varjky mQtkZ] MsuflfVh vkWiQ LVsV] mtkZ okgd xfr'khyrk vkfn
eas izHkko Mkyrs gSaaA

,uih,y fofHkUu Lofodflr ,Dl&js vfHky{k.k lqfo/kvksa ds
fodkl esa vxz.kh gksus dh otg ls ;g inkFkZ ds ,Dl&js
vfHky{k.k dk ,d dsUnz jgk gSA gkWy gh esa ,d cgqmn~nsf'k;
ikukfyfVdy ,DliVZ izks- ,evkjMh (

) e'khu dks ,uih,y esa liQyrkiwoZd LFkkfir fd;k
x;k gSA bl e'khu dh dbZ {kerk;sa gSa tSls fd mPp foHksnu
,Dl&js foorZuekih ( )]
mPp foHksnu ,Dl&js ijkorZukeh (

)] xzsftax bfUlMsUl bu&Iysu ,DlvkjMh
¹ º] vkSj
ikjLifjd varfj{k ekufp=k.k ( )
blds mi;ksx ls fo'ks"k :i ls ruq fiQYeksa ¹,fiVSfDl;y ;k
vfØLVyh;( )º] DokaVe&osy] dqvksa vkSj ,ybZMh
lajpukvksa dk vfHky{k.k fd;k tk ldrk gSA bl e'khu ds
mi;ksx ls ge cgqr gh vPNs fdLe ds mPp foHksnu ,Dl&js
foofrZr xzkiQ izkIr dj ldrs gSa ftlesa lkjs foofrZr ihd
vyx&vyx Li"V :i esa fn[kkbZ nsrs gSaA ftudks ge eksVkbZ nksyu
( ) Hkh dgrs gSaA f}xq.k ( ) ;k
f=kxqV ( ) gsVjks,fiVSfDly ( ) ijrksa ds
L;wMksekfiQZd ( ) gksus fd n'kk esa lajpuk ( )
vkSj eksVkbZ ( ) dk fu/kZj.k mPp foHksnu ,Dl&js foorZu }kjk
izk;ksfxd xzkiQ dks dEiwVj vuqdj.k ( ) dh enn ls
izkIr fd;k tk ldrk gSA bl i}fr esa mi;qDr lkÝVos;j

ds lkFk v¼Z dkbusesfVdy ( fl¼kar
dk iz;ksx fd;k tkrk gSA ¹

ºA vkaf'kd :i
ls fjysDl~M~ ijrksa ( ) esa nksyu dh rhozrk dk {k;

PANalytical X’Pert

PRO MRD

high resolution X-ray diffractometry

high resolution X-ray

reflectometry: XRR

grazing incidence in-plane XRD (GII-XRD)

reciprocal space mapping

amorphous

thickness oscillations binary

ternary heteroepitaxial

pseudomorphic x

t

simulation

software) kinematical)

G. Bhagavannarayana and S.K.

Halder, J.Appl. Phys., 024509 9(2005)

relaxed layers

(

97,

bUVjiQsl ij lw=k.k vO;oLFkk ( ) ds
dkj.k gksrk gS ftlds dkj.k vuqdj.k fof/ (

) dk iz;ksx ugha fd;k tk ldrk gSA lajpuk ( ) vkSj
f'kfFkyrk ( ( ) dh x.kuk lefer jkWfdax doZ
( ds lkFk fo"ke (
dk mi;ksx djds vkSj m/Z ,oa lekukUrj tkyd fu;rkad
( ) dh enn ls ;k ikjLifjd varfj{k uD'ks
( ) ls izkIr fd;k tk ldrk gSA bu&Iysu tkyd fu;rkad
( Kkr djus ds fy,
,d cgqr egRoiw.kZ rduhd gSA D;ksafd uSuks fiQYeksa esa lkekU;
foofrZr ,Dl&js dh rhozrk tkap ds fy, cgqr de gksrh gS]
tcfd eas ;g leL;k nwj gks tkrh gSA mPp foHksnu
,Dl&js ijkorZuekih ds iz;ksx ls eksVkbZ] ?kuRo ,oa varj lrg
[qkjnjkiu u dsoy ,sfiVsfDl;y ( ijrksa esa cfYd
cgqfØLVyh; ( ) vkSj vfØLVyh; ijrksa ls Hkh
izkIr fd;s tk ldrs gSaA ;U=k vkSj mijksDr rduhdh ij vk/kfjr
bldh eq[; {kerkvksa ds iz;ksx dks bl ys[k esa laf{kIr :i esa
of.kZr fd;k x;k gSA

threading dislocations

simulation

method x

R) relaxation

rocking curve) rocking curve)

lattice constant

RSM

In-plane lattice constant) ‘a GII-XRD

GII-XRD

epitaxial)

polycrystalline

jkWfdax doZ

’I

fp=k 1 % cgqmn~ns'kh; v?kZ vksisu ldZy okyk

;a=k

Elurian Cradle

PANalytical X’Pert PRO MRD
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Experimental

7X

AlAl2O3

GaN (001); 2 µm

p-GaN ; 15nm

In0.23Ga0.77N; 1.5nm

GaN ; 220nm

Al0.178Ga0.822N;  6.5nm

Simulated

tuojh&twu] 2011 3

cgqmi;ksxh ikukfyfVdy izks ,evkjMh midj.k
( )

}kjk ;k ijrksa
vkSj mudh midj.k lajpukvksa dk vfHky{k.k

PANalytical X’Pert PRO MRD system

HRXRD pseudomorphic un-relaxed

;g ,d cgqmi;ksxh midj.k gS ftldk iz;ksx inkFkZ ds
vuqla/ku vkSj fodkl ds fy, fd;k tkrk gSA blesa ,d iQkbu
iQksdl ( ) ,Dl&js V~;wc tsujsVj ds
lkFk yxk gSA mPp rhozrk vuqiz;ksxksa ds fy, blds vkifrr
izdk'kh; che esa ,d ladj eksuksØksesVj (efYVys;j ijoyf;d
xzsMsM niZ.k vkSj 2ckmUl cksUls&gV~tZ (220) ,d lkFk yxs
gq, gSA bl e'khu esa ,d fo'ks"k izdkj dk mPp foHksnu
xksfu;ksehVj Hkh yxk gS ftles vkSj
2 ,d lkFk vkSj vyx&vyx ?kwe ldrs gSaA blds
uewuk eap ( ) esa ( ) ?kqeko ( )
vk Sj vk Sj

vkSj pyus dh
lqfo/k;sa gSaA bl e'khu ls mPp foHksnu ,DlvkjMh ls lacaf/r
ØkfUrd ekinUMksa dks izkIr djus ds fy, vkifrr izdk'kh; che
iFk eas ,d mPp foHksnu pkj ckj foofrZr djus okyk (220)
ckjVy eksuksØksesVj fØLVy] vkSj foofrZr izdk'kh; che iFk eas
mUur fdLe dk (ftldh fxurh
nj izfr vkSj dqy 150 gSa)] v/Z
ldZy vksisu ;qysfj;u ØSMy ( ) vkSj fVªiy
v{k T;kfefr ds lkFk rhu ckj foofrZr djus okyk ,d
fo'ys"kd fdLVy vkSj vko';d lkÝVos;j miyC/ gSA

ij vk/kfjr ,d eksVs fof'k"V lajpuk dks
lSiQk;j lcLVªsV ds mQij cuk;k x;k gS vkSj mlds mPp foHksnu
,Dl&js foorZu xzkiQ dks fp=k 2 esa fn[kk;k x;k gSA bl fp=k esa
lqy>s nksyuksa okys ,d iz;ksxkRed ( ) vkSj mlh ds
vuqdjf.kr ( ) dks ,d lkFk
iznf'kZr fd;k x;k gSA ds lefer ijkorZu
(0002) ds fy, ,d izk;ksfxd dks fjdkMZ fd;k
x;k FkkA ftlesa esa vPNh rjg ls lqy>s nksyuksa okyk ,d

izkIr gqvkA bl iz;ksxkRed dks lS¼kfUrd
rjhds ls vuqdjf.kr ( ) fd;k ftlesa gesa bl vuqdj.k
( ) ds ckn fl¼kar vkSj iz;ksx (

) ds chp ,d mRd`"V fiQV izkIr gqvkA gkykafd
vkSj lSiQk;j ds chp tkyd ( ) esa csesy dkiQh

T;knk gSA fiQj Hkh ciQj ijr ds mQij cuk;s x;s DokaVe
ijrksa dh xq.koÙkk dkiQh vPNh gSA vuqdj.k ls izkIr MsVk ds
vuqlkj fp=k 2 ds lkFk esa ,d bulsV fp=k dks Hkh fn[kk;k x;k gS

0.4mm × 12mm Cu 2 kW

Ge

( 0.0001 )

( 0.0001 )

sample stage 0.01 0.01

(rotation) X=0–100( 0.01) mm,

Y=0–100( 0.01) mm Z=0–12( 0.001) mm

Ge

PIXcel 2D detector(CERN)

~25M Channel Channels

Eularian Cradle

Ge 220

GaN 2 m LED

filled circle

red solid line rocking curve

GaN(0001) Bragg

rocking curve

rocking

curve rocking curve

simulate

simulation theory and

experiment

GaN lattice

~13.4%
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+ +
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+ +
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tks ciQj ijr ds mQij ,d DokaVe lajpuk
ds lkr ijrksa ds iqujko`fÙk gksus dks iznf'kZr djrk

gSA vuqdj.k ds nkSjku bl lajpuk ds mQij ,d lqj{kkRed
dh ijr vkSj mlds mQij ,d ijr gksus dh Hkh

iqf"V dh xbZA vki Li"V :i ls lcLVªsV ihd ds fudVre
( ) nksuksa rjiQ nks fof'k"V ihd ns[k ldrs gSaA
ck¡bZ vkSj okyh ihd ls laEcfU/r gS ftldk tkyd
fu;rkad ls cM+k gksus vkSj nk¡bZ vksj okyh ihd ls
laEcfU/r gS ftldk tkyd fu;arkd ls de gksus dh iqf"V
djrk gSA izk;ksfxd xzkiQ ds vuqdj.k ( ) ds le;
tYnh vkSj vPNk eSp feyus ds fy, bu fof'k"V ijrkasa dh
vko';d lkUnzrk ( ) vkSj eksVkbZ ( )
dk mi;ksx djuk pkfg,A

ruq ijrksa dk ,Dl&js ijkorZu ( )
}kjk vfHky{k.ku

cgqr iryh fiQYe dh otg ls ,Dl&js foorZu esa ,Dl&js
foofrZr djus okyh fiQYe dh ek=kk de gksrh gS ftlds dkj.k
foofrZr ,Dl&js dh rhozrk vDlj de gksrh gSA xzsftax bfUlMsUl
bu Iysu&js ijkorZu tkap djus okyh iryh fiQYe dh lrg ds
izHkkoh ifjek.k esa o`f¼ djrk gSA bl fof/ esa iw.kZ ckÞ; ijkorZu
ds fy, vk;kfrr dks.k ( ) ØkfUrr dks.k ( ) ds cjkcj ;k
de gksrk gS bls Lisdqyj ( ) ijkorZu Hkh dgk tkr gS
,oa ijkorZdrk ( ) dk eku yxHkx bdkbZ ds
cjkcj gksrk gSA ijkorZu dh voLFkk esa ,Dl&js fiQYe
dh lrg ds vUnj lekukUrj pyrh gS vkSj bldh rhozrk lrg ij
nwjh ds lkFk rsth ls de gksrh gS ftls {k.kHkaxqj fo/k
( )dgrs gSaA dk eku T;knk gksus ij]

ds vuqikr ls de gksrk gSA ;g rduhd niQu ijrksa

GaN p-

GaN/InGaN

AlGaN GaN

immediate vicinity

InGaN

GaN AlGaN

GaN

simulation

concentration thickness

X-Ray Reflectometry

specular

reflectivity R( )

Specular

evanescent mode

R( )

� c�

�

�

� �
–4

fp=k 2 % ij vk/kfjr ,ybZMh lajpuk dk ,d fof'k"VGaN rocking curve
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4 leh{kk

( ) vkSj bUVjiQslksa ds ek=kkRed fo'ys"k.k ds fy,
mi;ksxh gSaA iz;ksxkRed vkSj lS¼kfURd ,Dl&js ijkorZu ds chp
vuqdj.k ( ) fof/ dk iz;ksx djds ge ijrksa dh
eksVkbZ vkSj ?kuRo@lajpuk dk fu/kZj.k ,oa bUVjiQsl ds [kqjnjsiu
dk vuqeku dj ldrs gSa pkgs ijr fØLVyh; ;k vfØLVyh;
( ) gksA ,d

ijr ftldks (001) lcLVªsV ds mQij
fodflr fd;k x;k gS mldk ,d fof'k"V xzkiQ fp=k 3 esa
fn[kk;k x;k gSA ftlesa vuqdj.k ( ) ls eksVkbZ ( )]
la?kVd ( )] vkSj [kqjnqjkiu ( ) dh ek=kk Øe'k% 18 ] 0-
145 vkSj 0-5 ik;h x;h gSA

uSuks fiQYe vkSj mudh lajpukvksa dk vè;;u djus ds fy,
;g i¼fr cgqr mi;ksxh gSA blls u dsoy xzsftax bfUlMsUl dh
otg ls m¼Z lrg ls foofrZr ,Dl&js che dh rhozrk c<+ tkrh gS
cfYd foHksnu {kerk Hkh vf/d gks tkrh gSA bl fof/ esa vkifrr
dks.k ( ) ØkfUrr dks.k ds cjkcj gksus ;k de
gksus ij T;knk fuHkZj ugha djrk gSA vkifrr ,Dl&js che ØkfUrr
dks.k ls mQij gksus ij foorZu dkiQh rhozrk ds lkFk gks ldrk gSA
bl fof/ esa ,Dl&js che xzsftax bfUlMsUl dks.k ( ) ij
bfUlMsUl ry ds m¼Z lrg ls foofrZr gksrk gS ftlds ifj.kke
Lo:i m¼Z lrg ls tkyd Lisflax (ftls bu Iysu tkyd
fu;rkad Hkh dgrs gSa) izkIr dh tk ldrh gSA dk eku
ikjEifjd ,DlvkjMh fof/ ls Kkr djuk dfBu gksrk gS D;ksafd
bleas ijr ds lrg dk cgqr de vk;ru gh ,Dl&js ds lkFk
bUVjSDV djrk gSA foofrZr rhozrk xzsftax dks.k ij ckgj
fudyrh gSA dks.k dks cny&cny dj lajpukRed xgjkbZ dh
fuHkZjrk mPp foHksnu ds lkFk izkIr fd;k tk ldrk gSA izHkkoh
lrg {ks=k ( ) vkSj izos'k xgjkbZ ( )
vkikfrr dks.k ds izfr cgqr gh laosnu'khy gS ftls fuEufyf[kr
:i esa O;Dr fd;k x;k gSA

mi;qDr vkikfrr dks.k ( ) dk p;u djds ge niQu ijrksa
( ) ds ckjs esa tkudkjh izkIr dj ldrs gSaA

izfØ;k dks ;kstukc¼ rjhds ls fp=k 4 esa fn[kk;k x;k gSA

vkikfrr dks.k ( ) vkSj fMMsDVj dks.k ( ) dk lVhd

buried layers

simulation

crystalline or amorphous Si Ge

heteroepitaxial Si

XRR

simulation t

x mm

nm

incidene angle

a

a

S D penetration depth D

buried layers GII-

XRD

2

1–x x

�

�

�

�

� �

xzsftax bfUlMsUl bu Iysu ,Dl&js foorZuekih
(

)

ikjLifjd varfj{k ekufp=k.k (
)

Grazing Incidence in plane X-ray Dffraction; GII-

XRD

Reciprocal Spae

Mapping

II

II

��

effective

ekiu foorZuekih ds dbZ vuqiz;ksxksa tSls fd lajpuk dk Kku ;k
,fiVSfD;y ijrksa esa tkyd csesy ( ) vkSj
f'kfFkyrk ( ) dh tkudkjh ds fy, cgqr gh vko';d
gSA gkykafd foorZuekih ls Hkh ,fiVSfDl;y ijrksa
esa csesy ( ) vkSj f'kfFkyrk ( ) dh
tkudkjh izkIr dh tk ldrh gS ysfdu blls ,d okaNuh;
ifj'kq¼rk ds lkFk gkfly ugha fd;k tk ldrk D;ksafd ;g uewus
fd lrg ij fuHkZj djrk gS ftlesa cgqr lkjh vfuf'prrk,a tSls
fd lrg uewus dh lrg ds fcydqy lekukarj
ugha gks ldrh gSA nwljh vfuf'prrk ;g gS fd ge ,fiVSfDl;y
ijrksa ds vfHky{k.ku ds fy, lcLVªsV ds dks.k dks 'kq¼
cYd dk eku ys ysrs gSa ysfdu bUVjiQsl ruko ij felfiQV

dh otg ls lcLVªsV dk
la'kksf/r gks ldrk gSA ,slh fLFkfr eas mEehn dks.k T;knk

lVhd ugha gksrk gSA ikjLifjd varfj{k ekufp=k.k (
) lcls fo'oluh; rjhdk gSA ftlesa ,d

mfpr yf{kr ikjLifjd LFkku ij MsVk bdV~Bk djds dks.k
dk lVhd :i ls ekiu dj ldrs gSaA bl fof/ ls dksbZ Hkh
fopyu tks fd vkSlr lajpuk ;k lexz ijr lajpuk
( ) fd otg ls gks ;k ekbØksLVªDpj
( ) dh tkudkjh gks lHkh dks izkIr fd;k tk
ldrk gSA

vkHkkj

y{k.k o.kZu lqfo/kvksa ds mRFkku dks fujarj izksRlkfgr djus
ds fy, ys[kd x.k ,uih,y ds iwoZ ,oa orZeku funs'kd vkSj
lh,lvkbZvkj ds vkHkkjh gSaA

lattice mismatch

relaxation

multi-crystal

lattice mismatch relaxaion

crystallographic

Bragg

disclocations lattice parameter

reciprocal

space mapping

Bragg

composite layer structure

microstructure

FkksM+k

fp=k 3 % lqy{ks eksVkbZ fizQat ds lkFk ,d ijr }kjk ijkorZu :ijs[kk dks

vuqdj.k oØ ds lkFk fn[kk;k x;k gSA

�
	 	

� �
effective

S sin
S and D

sin 2
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baMfDVoyh diYM IykTek&gkbZ fjtksY;w'ku

ekl LiSDVªksehVj ( )ICP-HRMS

,ukfyfVdy jlk;u foHkkx esa ,d u, baMfDVoyh diYM

IykT+ek&gkbZ fjT+kksY;w'ku ekl LiSDVªksehVj ( ) ;U=k dh

LFkkiuk dh xbZ gSA esa ;g ekl LiSDVªksehVj n'kkZ;k x;k gSA

ijek.kq Hkkj 6 ls 250 rd ds fdlh Hkh /krq@rRo dh lkUnzrk ,d

foy;u esa nl djksM ds ,d izfrHkkx rd bl l;a=k ds

iz;ksx ls Kkr dh tk ldrh gSA

bl l;a=k dks nks eq[; Hkkxksa esa ck¡V ldrs gSaA igyk

Hkkx&izsj.kh; ;qfXer IykTek bdkbZ gS tks foy;u ds uewus esa

mifLFkr /krq@rRo ds vk;uksa dks mRiUu djrk gSA nwljk Hkkx&;gk¡

;g vk;u vyx gks dj ekl LiSDVªksehVj }kjk igpku fy;s tkrs

gSaA fp=k&2 esa la;=k ds fofHkUu Hkkx lwphc¼ rjhds ls n'kkZ;s

x;s gSaA

ICP-HRMS

ppb

fp=k&1

( )

vkos'k vkSj ek=kk ds vuqikr ds vk/kj ij os fo{ksfir gks tkrs gSaA

var esa laxzkgh iV~Vh (fLyV) }kjk fudy dj] bu vk;Ul dk

bysDVªku xq.kkRed lalwpd }kjk lalwpu gks tkrk gSA leLFkkfudksa

( ) ds vk/kj ij vkbZ lh ih&,p vkj ,e ,l /krq@

rRo dh lkUnzrk fuf'pr djrk gSA leLFkkfudksa dh ek=kk ds

vuqikr esa ;g f'k[kj mQ¡pkbZ n'kkZrk gS vkSj bl rjg

/krq@rÙoksa dh ek=kk dh x.kuk gksrh gSA

vkbZ lh ih&,p vkj ,e ,l ( ) nqxuk iQksdl

djus okyk] mPp foHksnu djus okyk pqEcdh; {ks=k dk ekl

LiSDVªksehVj gSA ;g mu /krq@rRoksa dks igpku ldrk gS ftudk

ijek.kq Hkkj 6 ls ysdj 250 rd gS ¹mnkgj.k&yhfFk;e (7)]

;wjsfu;e (238)ºA ;g mPp foHksnu eksM ij 10» ^oSyh

MSfiQuh'ku* ds lkFk nl gtkj rd foHksnu dj ldrk gSA

vR;f/d foHksnu djus okyk Hkkj lalwpd (fMVSDVj) ,d gh

/krq@rÙo ds leLFkkfudksa dks cgqr vPNs rjhds ls

foHksfnr dj ldrk gSA mnkgj.k ds fy, de foHksnu djus okyk

ekl LiSDVªksehVj nks leLFkkfudksa ds f'k[kj ( ) dks] tks

,d nwljs ds vf/d ikl gSa] Li"V :i ls vyx vyx n'kkZ ugha

ldrk] fdUrq vR;f/d foHksnu djus okys ekl LiSDVªksehVj ls os

Li"V :i ls vyx&vyx fn[krh gSaA fdruk T;knk ;s ,d nwljs ls

vyx gks ldrh gSa ;g la;a=k dh foHksnu {kerk ij vk/kfjr gksrk

gSA vxj l;a=k mPp foHksnu {kerk ij dke djrk gS rks bldh

lalwpuk,sa ( ) de gks tkrh gSaA fdUrq vxj ;gh la;a=k

de foHksnu {kerk ij pyk;k tkrk gS (mnkgj.k&300 foHksnu

{kerk) rc ;g /krq@rRo dh lkUnzrk ,d Hkkx ds 10 ;kfu ,d

fVªfy;u ds ,d izfrHkkx ls Hkh de dks lwfpr dj ldrk gSA

&bl ;a=k esa ,d nzo ds uewus esa

Isotopes

ICP-HRMS

Peaks

detection

(ihd)

fofHkUu

fofunsZ'k

;a=k leqPp;

izsfjr ;qfXer IykT+ek L=kksr

12

fp=k 1 % ,ukfyfVdy jlk;u foHkkx] ,u ih ,y esa

vkbZ lh ih ,p vkj ,e ,l la;=k dh lqfo/kA

fu;e (fizafliy)

IykTek VkpZ eas rÙoksa ds mRiUu vk;Ul vkWfIVDl ls gksrs gq,

fo|qrh; fo'ys"kd eas igq¡prs gSa] tgk¡ igaqp dj ,d ek=kk ds

vk;Ul ,d cjkcj mQtkZ izkIr djrs gSa] pqEcd esa igqaprs gSaA tgk¡

µizHkkr ds- xqIrk] 'kadj th vxzoky] ,l- Lo:ik f=kikBh] jktho ds lDlsuk
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/krq@rÙoksa dk fo'ys"k.k djus ds fy, bls igys uSC;wykbtj esa
izos'k djk;k trk gSA ;g ,d fo/k gS tks fd nzo dks ,jkslksy ds
lewg esa cny nsrh gS] vkSj fiQj ;s ,jkslksy] bl izsfjr ;qfXer
IykTE+kk esa izos'k djrs gSa ftldk rkieku 8000 gksrk gSA ;gk¡
jsfM;ks vko`fr tud (vkj-,iQ-)] ftldh vko`fr vf/drj 27
eSxk gVZt+ gksrh gS] ls mRiUu mQtkZ lgk;d xSl ( ) ds
lkFk ,d fo|qqr pqEcdh; {ks=k ds }kjk ;qfXer dh tkrh gSA bl
{ks=k dks mRiUu djus ds fy;s vkj ,iQ dqaMyh ij fo'ks"k rkSj ij
700 ls 1600 okV dh vkj- ,iQ- 'kfd`dk ( ) bLrseky
dh tkrh gSA

IykTek VkpZ esa mRiUu vk;Ul ok;qeaMyh; nokc ij gksrs gSa]
tcfd ekl LiSDVªksehVj] 10 feyh ckj ds Hkh dqN fgLls okys
fuokZr ij dk;Z djrk gS ftldh otg ls VkpZ vkSj LiSDVªksehVj ds
eè; vk;Ul ds izos'k }kj (fLyV L=kksr) ij nl ifjek.k (

) dk ncko fxj tkrk gSA blfy, vk;Ul

K

IykTE+kk Ar

Power

ten

orders of magnitude

µ7

dks ekl LiSDVªksehVj ds okLrfod fLyV L=kksr ls izos'k djkus ds
fy;s ,d ,slh voLFkk dh t:jr gksrh gS ftlesa fd Øfed
iafiax gksrh jgs] vkSj vk;Ul dks /hjs&/hjs fuokZr esa yk;k tk ldsA
blfy;s LFkkukUrj.k {ks=k esa vk;u lewg dks ,d fNnz }kjk ftls
^uewuk dksu* dgrs gSa (,d fe-eh- O;kl dk xksy fNnz) ls izos'k
djk;k tkrk gSA ;g fufdy ls cuk gksrk gS] vkSj ;g ,d ikuh ls
BaMh dh tk jgh IysV ls tqM+k gksrk gS] ftlls fd ;g fuf'pr gks
tk;s fd ;g fi?kys ughaA ,d cMs ?kw.khZ iEi ls ftldk nokc
2 feyh ckj gksrk gS uewus dksu ds ihNs dh txg iEi dh tkrh gSA
uewus dksu dh rjg gh ,d nwljk uqdhyk eafFk=k (fLdej) dksu
Hkh ikuh ls BaMh dh x;h IysV ij fLFkr gksrk gSA ;gk¡ ;g fNnz
djhc 0-6 fe-eh- O;kl dk gksrk gS efFk=k dksu ds ihNs dk ncko
djhc 5 10 feyh ckj dk gksrk gSA

izdk'kh; {ks=k ds izkjEHk esa nksuksa 'kadqvks
(dksUl) dh tks fd la;=k esa vk;Ul ds izos'k djus dk }kj gS]
fu;fer ns[kHkky dh t:jr gksrh gSA efFk=k 'kadq (fLdej dksu)
ds ihNs djhc djhc fcYdqy lVk gqvk ,d fLyV yxh gksrk gS
ftlls fd la;=k ds lkeus ds Hkkx ls vk;Ul dks fo'ys"kd ds
ncko ij fcuk izHkko Mkys izos'k djk;k tk ldsA uewuk 'kadq xksy
best nsrk gS] tcfd vk;Ul iqat dks ekl LiSDVªksehVj ds js[kkfcanq
(fLyV) esa ls izos'k ds fy;s "kVdks.kh; best pkfg;s gksrh gSA
LFkkukUrj.k esa Øfed vkWfIVDl dh mifLFkfr vk;u iqat ds
vkdkj dks cny nsrh gSA ;g Hkh t:jh gS fd vk;uksa dks 6000
oksYV mQtkZ }kjk m}sfyr fd;k tk;s vkSj lkFk gh lkFk ;g Hkh
fuf'pr gks fd ekl LiSDVªksehVj ds eq[k ij ,d Li"V best cusA
vxj ,dne lkiQ best ugha curh gS rks vk;uksa dk lgh
LFkkukUrj.k ugha gks ikrk] ftldk urhtk ;g gksrk gS fd laHkkfor
lapkj.k ugha gks ikrk gSA bl {ks=k esa Øe ls ySal yxus ls ;g
mn~ns'; iwjk gks tkrk gSA fp=k 3 esa ;kstukc¼ izdk'kh; iFk n'kkZ;k
x;k gSA

×
µ4

izdk'kh; {ks=k
( )Optics Region

Aerosols from
nebulizer

Plasma
torch

Section - I

Section - II

fp=k 2 % ,d O;ofLFkr] vkbZ lh ih ,p vkj ,l dk fp=k

fp=k 3 % dk ,d ;kstuk c¼ fp=k ftlesa LFkkukUrj.k {ks=k vkSj vk;uksa dk izdk'kh; iFk n'kkZ;k x;k gSAATTOM-ICP-HRMS



tuojh&twu] 2011 7

fp=k 4 % fo{ksid dh dk;Z iz.kkyh

Ion beam

Magnet

fLFkj oS¼qr fo'ys"kd&tSls gh vk;uksa dk iqat fdlh

pqEcdh; {ks=k ls xqtjrk gS rks og fo{ksfir gks tkrk gSA fo{ksi.k

dh ek=kk vk;u mQtkZ] vk;u dk Hkkj] vkSj vk;u ds vkos'k ij

fuHkZj djrh gSA pqEcd] vk;uksa dks muds Hkkj o mQtkZ nksuksa ds

vk/kj ij fo{ksfir djrk gS] blfy;s vk;uksa ds izdk'kh; iFk dks

lgh djuk t:jh gS tks fd vk;u mQtkZ ds iQSyus ls cny tkrs gSa]

;gh dkj.k gS fd ;g fu'fpr djuk t:jh gS fd lHkh ,d Hkkj

ds vk;u ,d gh fcUnq ij dsfUnzr gksaA bZ ,l , vk;fud mQtkZ ds

iQSyus dh Hkjik;h djrs gSaA fcuk blds laxzkgd ij L=kksr fLyV

}kjk vkW;u iqat dh vR;f/d lkiQ best ugha cusxhA

pqEcdh; {ks=k&,d ^ÝykbV V~;wc ,uoSysi* esa ,d tksM+k

NksVh lekukUrj fo{ksi.k IysV pqEcd ds vkxs vkSj ihNs yxk;h

tkrh gSA NksVh vkSj fojQ¼ oksYVst nksuksa Hkhrj o ckgjh IysVksa ij

izokfgr djds ;g lEHko gks tkrk gS fd vk;u iqat dks eq[;

pqEcd ds v/ZO;kl ds Hkhrj dh rjiQ ;k mlds v/ZO;kl ds

ckgj dh rjiQ fo{ksfir gks (fp=k&4) var esa ;g fo{ksid ,d gh

vuqikr (Hkkj@vkos'k) ds vk;uksa dks lalwpd esa tkus ls igys

fLyV laxzkgd ij dsfUnzr djrk gSA

&eq[; lalwpd la;=k ds lkFk ,d fMLØhV Mk;ksM

xq.kd fn;k x;k gS tks fd 10 lhih,l rd ds ladsrksa dks ntZ dj

ldrk gSA ;U=k lkSÝVos;j ls dEiwVj ds }kjk lapkfyr

gksrk gSA

;g ;U=k bl le; /krqvksa ds rjy

ekudksa ds uewuksa (tSls fd lR;kfir funsZ'kd nzO;] lh vkj ,e)

lalwpd

;U=k dh mi;ksfxrk&

9

ATTOM

ds lR;kiu ds fy;s iz;ksx esa vk jgk gSA ;g ekud ,e vkbZ lh

( ) dk;ZØe ds vUrxZr gekjs lewg }kjk HkkjkRed fof/ ls

cuk;s x;s gSaA ;g ;U=k ,jkslksy ds uewus esa ys'kek=k /krq dh

mifLFkfr ds vkadyu ds fy;s Hkh iz;ksx esa yk;k tk jgk gS ftlls

fd muds L=kksr dh tkudkjh fey ik;sA

MiC
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jk"Vªh; foKku fnol lekjksg

28 iQjojh] 1928 dks jeu izHkko dh [kkst ds fy, lj lh-

oh- jeu ds lEeku esa izR;sd o"kZ dh rjg jk"Vªh; HkkSfrd

iz;ksx'kkyk esa 28 iQjojh] 2011 dks jk"Vªh; foKku fnol euk;k

x;kA izks- lehj ds- czãpkjh lekjksg ds eq[; vfrfFk FksA ,uih,y

ds 'kks/ Nk=kksa }kjk fd, x, dk;ks± dks iznf'kZr djrs gq, ,uih,y

esa ,d iksLVj izLrqrhdj.k laxks"Bh dk vk;kstu fd;k x;kA lHkh

,uih,y ds LVkiQ lnL;ksa us vU; vkeaf=kr izfrf"Br O;fDr;ksa ds

lkFk fo|kfFkZ;ksa }kjk fd, x, 'kks/ dk;ks± dks n'kkZrs gq, iksLVjksa dks

ns[kkA

vkj-lh- cq/kuh] funs'kd ,uih,y us lHkk dks lacksf/r fd;kA izks-

czãpkjh us ^lh,lvkbZvkj dh ;k=kk Hkfo"; dh vksj* mn~?kkVu

Hkk"k.k izLrqr fd;kA vius Hkk"k.k esa izks- czãpkjh us foKku dh vksj

vius n`f"Vdks.k eas ifjorZu ykus dh vko';drk ij cy fn;k]

lkFk gh lekt ds fy, lh,lvkbZvkj dh 800 izkS|ksfxdh ds

izlkj gsrq lh,lvkbZvkj fot+u 2022 vkSj jksM eSi ds ckjs esa Hkh

crk;kA egkfuns'kd] lh,lvkbZvkj us gky gh esa izkjaHk gqbZ

vdkneh vkWiQ lkbafVfiQd ,aM buksosfVo fjlpZ ds

ckjs esa Hkh mifLFkr n'kZdksa dks crk;kA Hkkjr esa foKku dk bfrgkl

fo"k; esa crkrs gq, mUgksaus mYys[k fd;k fd fdl izdkj fiNys

dqN o"kks± esa foKku ds fofHkUu {ks=k ^ilZuy ,Dlhysal ls Xykscy

,l ,aM Vh yhMjf'ki* esa ifjofrZr gks x, gSaA izks- czãpkjh us

funs'kd] ,uih,y vkSj ofj"B oSKkfudksa ds lkFk iksLVjksa dk

voyksdu fd;kA egkfuns'kd] lh,lvkbZvkj us fo|kfFkZ;ksa ds

lkFk cgqr gh thoarrk ls fopkj&foe'kZ fd;k vkSj mUgsa ijke'kZ

fn;k fd os vius 'kks/ dk;kss± ds fy, vk/qfud lqfo/kvksa dk ykHk

mBk,aA

( )AcSIR

,uih,y ds funs'kd izks- vkj-lh- cq/kuh

lh,lvkbZvkj ds egkfuns'kd izks- lehj ds- czãpkjh

izks- lehj ds- czãpkjh] egkfuns'kd lh,lvkbZvkj] us 'kks/

Nk=kksa dks muds vuqla/ku dk;ks± ds fy, izsfjr o izksRlkfgr djrs

gq,] nks Jsf.k;ksa] csfld lkbal ,oa izkS|ksfxdh] esa Ng loZJs"B

iksLVj iqjLdkj iznku fd,A funs'kd] ,uih,y }kjk fo'ks"k :i ls

xfBr T;wjh us iqjLd`r 'kks/ Nk=kksa dk p;u fd;kA egkfuns'kd]

lh,lvkbZvkj us vijkUg esa ,uih,y ds lHkkxkj esa nhi

izTtofyr djds eq[; lekjksg dk mn~?kkVu fd;k rRi'pkr izks-
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fo'o ekfidh fnol ,oa jk"Vªh; izkS|ksfxdh fnol

20 ebZ 2011 dks ,e,lvkbZ vkSj ,uih,y us fo'oekfidh
fnol vkSj jk"Vªh; izkS|ksfxdh fnol euk;kA jk"Vªh; HkkSfrd
iz;ksx'kkyk ds funs'kd rFkk ,e,lvkbZ ds vè;{k] izksiQslj vkj-
lh- cq/kuh us Lokxr Hkk"k.k izLrqr fd;kA bUlk ds vè;{k
MkW- fd'kuyky us lekjksg dh izLrkouk nhA ijek.kq mQtkZ vk;ksx
ds vè;{k ,oa Mh,bZ ds lfpo MkW- Jhdqekj cuthZ us ^^jlk;u
foKku ,oa ukfHkdh; mtkZ** ij eq[; Hkk"k.k izLrqr fd;kA
,e,lvkbZ ds mikè;{k Jh ,- ds- cU/ksikè;k; us /U;okn izLrko
j[kkA

bl volj ij izksú cq/kuh us mYys[k fd;k fd jk"Vª izfro"kZ
11 ebZ dks iks[kju esa gq, Lekjdh; 'kfDr iz;ksx] gal foeku dh
igyh mM+ku] f=k'kwy felkbZy dh igyh vkSj Hkkjrh;
oSKkfudksa rFkk bathfu;jksa ds lEiw.kZ ;ksxnku dks eukus ds fy;s
jk"Vªh; izkS|ksfxdh fnol eukrk gSA

,uih,y dh Hkwfedk ij izdk'k Mkyrs gq;s mUgksaus crk;k fd
,uih,y dk Mh,bZ] bljks ,oa MhvkjMhvks ls lkefjd Hkkxhnkjh
dk le`¼ bfrgkl gSA ,uih,y esVªksyWkth o inkFkZ foKku vkSj
izks|ksfxdh esa mRd`"Vrk iznku djrh gSA jk"Vª dh lsok esa izkbejh
ekudksa dks esuVsu djrh gS o 'kh"kZ Lrj ij va'kkdu vkSj lVhd
ekiu ds fy;s tkxjQdrk iznku djrh gSA mUgksus ;g Hkh crk;k fd
,uih,y ,d jk"Vªh; ekud laLFkku (,u,evkbZ) gSA bldh ekiu
{kerk;sa nwljs ns'kksa ds ekud laLFkkuksa ds led{k rFkk dqN {ks=kksa esa
muls Hkh csgrj gSaA ;s lkdZ jk"Vªksa dks mudh ekud iz;ksx'kkyk;sa
LFkkfir djus esa enn Hkh dj jgh gSA ,uih,y ds ikl igys ls gh
yEckbZ] le;] Mhlh oksYVst] vkSj fo|qr izfrjks/ ds fy;s DokaVe
ekud gSA vc bldk vxyk y{; rkieku] nzO;eku vkSj iQksVksu
izokg dh rhozrk ds DokaVe ekud LFkkfir djuk gSA

inkFkZ foKku esa ekfidh ds egRo ij izdk'k Mkyrs gq,
mUgksaus crk;k fd ekfidh vkSj inkFkZ foKku ,d nwljs ls tqM+s gq,
gSaA nksuksa ,d nwljs ij fuHkZj gSaA mUgksaus inkFkZ foKku] mQtkZ lap;u
rFkk jsfM;ks ,oa ok;qe.Myh; foHkkxksa esa ,uih,y dh igy ,oa
miyfC/;ksa ij Hkh izdk'k MkykA ,uih,y dh Hkfo"; dh
;kstukvksa ds ckjs esa crkrs gq;s mUgksus dgk fd ,uih,y
vfrpkyd @ 2 xSl vk/kfjr fMokbl rFkk Mhlh
oksYVst vkSj izfrjks/ ds DokaVe ekud ds fy, fpIl iQSczhds'ku
iz;ksx'kkyk,a LFkkfir djuk pkgsxkA

yakfpax

bySDVªkuD

MkW- yky us fo'o ekfidh fnol ds bfrgkl dks laf{kIr esa
crkrs gq, ,sfrgkfld ehVj ekud ds ckjs esa crk;kA mUgksaus ekiu
ds {ks=k esa lhvkbZih,y ds lUnHkZ esa Hkh izdk'k MkykA vUrjkZ"Vªh;
ekiu O;oLFkk vkSj Hkkjr esa ,lvkbZ flLVe ds ckjs esa mUgksaus
crk;k fd iafMr usg: ds iz;klksa ls ,lvkbZ ekud dks Lohdkj
djus ds fy;s lafo/ku ls ikfjr fd;k x;kA

MkW- Jhdqekj cuthZ us ^^jklk;fudh ,oa ukfHkdh; mQtkZ** ij
vius fopkj O;Dr fd;sA eSMe D;wjh }kjk iksyksfu;e vkSj jsfM;e
dh [kkst ds ckjs esa crkrs gq;s mUgksaus dgk fd bl egRoiw.kZ [kkst
dh 'krkCnh eukus ds fy;s bl o"kZ dks vUrjkZ"Vªh; jklk;fud
foKku o"kZ fpfUgr fd;k x;k gSA vius lEcks/u esa MkW- cuthZ us
ukfHkdh; mQTkkZ ds {ks=k esa jlk;fud ijh{k.kksa dh ;FkkFkZrk ds
egRo ij izdk'k MkykA bufjdks iQehZ ds ukfHkdh; fo[kaMu dh
[kkst ds ckjs esa crkrs gq, mUgksaus crk;k fd ukfHkdh; fo[kaMu esa
jlk;fud ijh{k.kksa dk ;g lcls vPNk mnkgj.k gSA ukfHkdh;
mQtkZ ds iz;ksx ij cy nsrs gq;s mUgksus crk;k fd Hkkjr esa mQtkZ dh
vko';drk c<+rh tk jgh gS] bls iwjk djus ds fy;s ukfHkdh;
mQtkZ tjQjh gSA

fo'o ekud fnol dk ,d iksLVj Hkh bl volj ij iznf'kZr
fd;k x;k rFkk bl fnu dks ,e,lvkbZ ds lekpkj i=k ds fjyht
ds fnu ds :i esa fpfUgr fd;k x;kA ,uih,y ds vuqla/ku
dÙkkZvksa dks isVsaV ,oa lkWÝVos;j esa dkihjkbV ds fy;s lEekfur Hkh
fd;k x;kA
,e,lvkbZ U;wt+ySVj] [kaM 1] la- 2] vxLr 2011 ls lkHkkj)

izks- vkj-lh- cq/kuh] MkW o`Q".k yky] izks- Jhdqekj cuthZ lekjksg dk mn~?kkVu djrs gq,



MkW- ih- cuthZ ds lEeku esa oSKkfud dk;Z'kkyk

jk"Vªh; HkkSfrd iz;ksx'kkyk esa 35 o"kZ dh mRd`"V lfoZl ds

ckn MkW- ijes'oj cuthZ 31 ebZ] 2011 dks lsokfuo`r gks x,A

lsokfuo`fr ds le; MkW- cuthZ] oSKkfud th] dky ,oe~ vko`fr

ekud foHkkx ds izeq[k FksA vxLr ls uoEcj 2009 dh vYikof/

esa og iz;ksx'kkyk ds dk;Zdkjh funs'kd Hkh jgsA bl le; MkW-

cuthZ varjkZ"Vªh; jsfM;ks foKku la?k] deh'ku&^v* ds vè;{k gSaA

MkW- cuthZ dk fjlpZ dSfj;j vfrfof'k"V jgk gSA dky ,oe~

vko`fr lEcaf/r midj.kksa ds fMtkbu o fodkl] th,u,l,l

lsVsykbV tSls fd thih,l@Xyksukl ds }kjk le; dk ifj'kq¼

rqY;dkyu (flaØksukbts'ku) vkSj Vkbe&Ldsy iQkWjeqys'kal buds

dqN izeq[k oSKkfud ;ksxnku gSA VsfyiQksu }kjk le; dk

(fMLlsfeus'ku) flLVe ds vkfo"dkjd MkW- cuthZ gh gSaA og

lkrosa nf{k.k vaVkfVZd vfHk;ku ds lnL; Hkh FksA

jk"Vªh; HkkSfrd iz;ksx'kkyk esa 20 ebZ 2011 dks MkW- cuthZ ds

izdh.kZu~

lEeku esa v/Zfnolh; oSKkfud dk;Z'kkyk dk vk;kstu fd;k

x;kA bl dk;Z'kkyk dh vè;{krk izks- bZ-,l-vkj- xksiky] bUlk

voSrfud oSKkfud ,oe~ iwoZ funs'kd jk"Vªh; HkkSfrd iz;ksx'kkyk

us dhA dk;Z'kkyk esa fo[;kr oSKkfudksa }kjk fuEufyf[kr Hkk"k.k

fn;s x;sA

µ izks- vk'kh"k nkl xqIrk] jsfM;ks HkkSfrdh o bysDVªkWfudh laLFkku]

dksydkrk }kjk ^^biQsDV vkWiQ vk;uksfLiQ;fjd flafVys'kal

vkWu thih,l ,D;wjslh**

izks- lqczgeu;e vuar d`".ku] bysDVªkWfud foKku foHkkx]

iq.ks fo'ofo|ky;] iq.ks (iQkWjeyh fon th,evkjVh]

VhvkbZ,iQvkj] iq.ks) }kjk ^^jsfM;ks ,LVªksuksfedy

vkWCt+jos'kal ,aM fn bEiksVsZUl vkWiQ Vkbfeax**

izks- Hkkuq ih- nkl] Hkkjrh; jk"Vªh; [kxksy HkkSfrdh laLFkku]

caxqyqjQ }kjk ^^F;ksjh vkWiQ VªSIM vk;u izQhDosalh LVsaMMZ**

izks- :ieatjh ?kks"k] HkkSfrd foKku Ldwy] tokgjyky usg:

fo'ofo|ky;] ubZ fnYyh }kjk ^^cYd DokaVe esdsfuDl ,V~

:e VsEizspj vkWIVhdy Lyksbax Mkmu**

(,e,lvkbZ U;wT+kySVj] [kaM 1] la- 2]

vxLr 2011 ls lkHkkj)

µ

µ

µ

izks- Hkkuq ih- nkl] izks- bZ-,l-vkj- xksiky] izks- :ieatjh ?kks"k] izks- vkj-lh- cq/kuh]

izks- ,l- vuUr o`Q".ku~] izks- ,- nkl xqIrk] MkW- ,- lsu xqIrk

MkW- ih- cuthZ
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Tkkbxks O;frdj.kekih
foeh; ekud foHkkx dh lh,e,e ySc esa u;s tkbxks

O;frdj.kekih dh tuojh 2011 esa LFkkiuk dh xbZA tkbZxks

O;frdj.k dks izdk'kh; leryksa dh leryrk rFkk izdk'kh;

lekukUrjksa dh lekUrjrk =kqfV ds vkdyu ds fy;s iz;ksx esa yk;k

tkrk gSA ;g midj.k ewy :i ls fiQft;ks O;frdj.k ds fl¼kar

ij dk;Z djrk gSA blesa vk;ke foHkktu nks lery lrgksa dks ,d

nwljs ds fudV j[kdj izkIr fd;k tkrk gSA bu nksuksa lery lrgksa

esa ls ,d ijh{k.k lrg gksrh gSA bu nksuksa lrgksa dks yst+j che dh

lgk;rk ls izdkf'kr fd;k tkrk gSA lapkfjr rFkk ijkofrZr che ds

chp O;frdj.k izkIr gksrk gSA midj.k ds esu izQse esa

ghfy;e&fu;kWu ystj (rjaxnSè;Z 633 ) ds lkFk&lkFk ,d

lhlhMh dSejk Hkh yxk gSA bl dSejs dh lgk;rk ls O;frdj.k

iSVuZ dks dEI;wVj LØhu ij ns[kk tk ldrk gSA ;gh iSVuZ ijh{k.k

lrg dh leryrk dks lanHkZ lrg dh rqyuk esa n'kkZrk gSA lhlhMh

dSejk dh lgk;rk ls nksuks lrgksa dk lajs[k.k Hkh fd;k tkrk gSA

midj.k ds lkFk eSVªksizks uke dk lkÝVos;j miyC/ gSA

lkÝVos;j esa fn;s x;s fofHkUu fodYiksa dh lgk;rk ls lrg dh

leryrk dk lVhd ekiu laHko gSA midj.k ds lkFk dqN ekud

izdk'kh; lery Hkh fn;s x;s gSa] ftudh rqyuk esa nwljs izdk'kh;

leryksa dh lrgksa dh leryrk dk ekiu fd;k tkrk gSA bl

midj.k ls 150 rd ds uewus dh leryrk ukih tk ldrh

nm

mm

gSA bl midj.k dh vfuf'prrk 30 ( gSA ;g

izdk'kh; lery ,uih,y ;wds ls vuqekxZ.kh; gSaA bl midj.k

dh lgk;rk ls vf/dre 6 bap O;kl ds izdk'kh; lery dk

ekiu fd;k tk ldrk gSA ekiu dh vfuf'prrk 30

( ) vk¡dh xbZ gSA

bl midj.k ds ekè;e ls jk"Vªh; HkkSfrd iz;ksx'kkyk ds

foeh; ekud foHkkx us

ds izdk'kh; leryksa dk va'kkdu fd;k gSA

nm k = 2

k=2

ij)

ekjQrh m|ksx fyfeVsM] Hkkjr gSoh

bysDVªhdYl fyfeVsM rFkk ,YdksehVj bR;kfn lfgr dbZ m|ksxksa

$ nm

'kks/ Nk=kksa dk fu;kstu (IyslesaV) ,oa ih,pMh iathdj.k
ekuo lalk/u fodkl xzqi dh ,d lcls izeq[k xfrfof/ 'kks/ Nk=kksa (tsvkj,iQ@,lvkj,iQ) dks ,uih,y Tokbu djus ds le; ls

ysdj ,uih,y NksM+us rd] mudh lgk;rk djuk o mUgsa izksRlkfgr djuk gSA blds vUrxZr mudk foHkkx @ xzqi easa IyslesaV djuk vkSj ;fn

mUgsa vko';drk gks rks Nk=kkokl fnykus esa mudh enn djuk 'kkfey gSA blds vfrfjDr mudk ih,pMh eas iathdj.k djkuk] muds

dk;Zdky dks tkjh j[kus ds fy, vlsLesaV@vixszMs'ku] dkaizQsal vkfn esa Hkkx ysus ds fy, izfrfu;qfDr ij Hkstuk vkfn Hkh 'kkfey gSA

dHkh&dHkh ,uih,y Tokbu djus ls igys Hkh 'kks/Nk=kksa dks lgk;rk miyC/ djkbZ tkrh gSA ;g mu ekeyksa ds lUnHkZ esa gS ftuesa mUgsa

viuh ih,pMh djus ds fy, ,uih,y dks Tokbu djus ds fy, vkeaf=kr fd;k tkrk gS ,oa izsfjr fd;k tkrk gSA

tuojh ls twu] 2011 dh vof/ ds nkSjku 20 'kks/ Nk=kksa (tsvkj,iQ@,lvkj,iQ) dks ,uih,y Tokbu djus ds fy, izsfjr fd;k

x;kA iQyLo:i 30 twu 2011 rd ,uih,y esa dqy 'kks/ Nk=kksa (tsvkj,iQ@,lvkj,iQ) dh la[;k 92 gSA
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izlUurk lwpdkad ,oa jkt;ksx&,d dyk o foKku ij dk;Z'kkyk
jk"Vªh; HkkSfrd iz;ksx'kkyk esa dk;Zjr lHkh deZpkfj;ksa]

vf/dkfj;ksa o oSKkfudksa ds fy, fnukad 25 ebZ] 2011 dks

^izlUurk lwpdkad ,oa jkt;ksx&,d dyk o foKku* fo"k; ij

,d dk;Z'kkyk dk vk;kstu fd;k x;kA bl dk;Z'kkyk esa

vkè;kfRed fo"k; ij okrkZyki o O;k[;ku izLrqr djus ds fy,

iztkfirk czã dqekjh bZ'ojh; fo'ofo|ky; laLFkku ls fopkjd]

vkè;kfRed o oSKkfud lksp j[kus okyh ch-ds- f'kokuh th o

ch-ds- jatuk th dks vkaef=kr fd;k x;kA ch-ds- f'kokuh th us

vius vfHkHkk"k.k esa tks izLrqfr nh og vrqyuh; jghA mldk

laf{kIr lkj gS fd okLrfod [kq'kh ekuo thou dks lq[k o

le`¼rk iznku djrh gS vkSj bls izkIr djus ds fy, ljyre fof/

crkrs gq, vkius dgk fd okLro esa HkkSfrd [kq'kh {kf.kd gS vkSj

tcfd vkè;kfRed [kq'kh gh vuUr gSA ekuo ewY;ksa dh /kj.kk

vkSj mUgsa thou esa mrkjus ls gh lPph izlUurk] 'kkfUr o lq[k dk

vkuUn fy;k tk ldrk gSA

bl dk;Z'kkyk esa iz;ksx'kkyk ds oSKkfudksa@rduhdh

vf/dkfj;ksa] iz'kklu ds vf/dkfj;ksa ,oa deZpkfj;ksa us

mRlkgiwoZd Hkkx fy;kA dk;ZØe dk 'kqHkkjaHk dk;Zdkjh funs'kd

MkW- ,- lsuxqIrk us fd;kA bl izdkj ;g dk;Z'kkyk vius mn~ns'; esa

liQy jghA

lqJh eatq] ch-ds- jatuk th] f'kokuh th] dk;Zdkjh funs'kd MkW- ,- lsu xqIrk o

iz'kklu fu;=kad Jh Vh-oh- tks'kqok

,uih,y esa fo|kfFkZ;ksa dks izf'k{k.k
jk"Vªh; HkkSfrd iz;ksx'kkyk ,e,llh@,eVsd@,elh, vFkok buds led{k fMxzh izksxzke ds fo|kfFkZ;ksa dks iz;ksx'kkyk esa gks jgs 'kks/

{ks=kksa esa izf'k{k.k nsrh gSA bl izf'k{k.k dk eq[; mn~ns'; fo|kfFkZ;ksa dks ,uih,y dh 'kks/ xfrfof/;ksa ls voxr djkuk vkSj mUgsa oSKkfud
'kks/ dk;ks± dh rjiQ izsfjr djuk gS vkSj bl izdkj ns'k esa foKku ,oa izkS|ksfxdh izf'kf{kr Je 'kfDr ds mn~Hko esa ;ksxnku nsuk gSA

tuojh ls twu 2011 dks vof/ esa fo|kfFkZ;ksa dh 'kS{kf.kd fMxzh dh vko';drkvksa dks iwjk djrs gq, ,uih,y esa 73 fo|kfFkZ;ksa dks
iz;ksx'kkyk ds ofj"B oSKkfudksa ds ekxZn'kZu esa izf'k{k.k fnyk;k x;kA

ekuo lalk/u fodkl xzqi dh ,d eq[; xfrfof/ 'kS{kf.kd laxBuksa dks ,uih,y dh foft+V djkuk gSA blesa Ldwyksa@dkWystksa@
fo'ofo|ky;ksa@ rduhdh laLFkkuksa@foKku ,oa izkS|ksfxdh laxBuksa ds fo|kFkhZ@vè;kid@ iQSDYVh lnL; o dkfeZd vkfn 'kkfey gksrs gSaA
foft+V dk ewy mn~ns'; vkxUrqdksa dks ,uih,y dh xfrfof/;ksa vkSj miyfC/;ksa dh >yd fn[kykuk gS vkSj bl izdkj lekt esa ,uih,y
dh n`';rk dks c<+kuk gSA

tuojh ls twu] 2011 ds nkSjku ,uih,y }kjk lkr foft+V vk;ksftr dh xbZA

'kS{kf.kd laxBuksa }kjk ,uih,y dh foft+V



,uih,y Dyc dh xfrfof/;ka
µ 5 ls 6 tuojh 2011 dks baVjuy cSMfeaVu VwukZesaV dk vk;kstu ,uih,y esa fd;k x;kA

µ 15 ls 16 tuojh 2011 dks baVjuy fØdsV VwukZesaV dk vk;kstu fd;k x;kA

µ 24 ls 25 tuojh 2011 dks baVjuy okWyhcky VwukZesaV dk vk;kstu ,uih,y eSnku esa fd;k x;k] ftlesa fotsrk ,oa mifotsrk Vheksa

dks funs'kd egksn; us iqjLdkj iznku fd,A

µ lhthlhvkjvkbZ] dksydkrk esa 4 ls 6 iQjojh] 2011dks vk;ksftr dh xbZ ,l,lch,eVh bu&Mksj VwukZesUV esa ,uih,y dh Vhe us

Hkkx fy;kA

µ ,l,lch,eVh bu&Mksj iQkbuy VwukZesaV esa ,uih,y dh efgyk cSMfeaVu rFkk Vscy Vsful f[kykfM;ksa dh Vhe us 2 ls 15 vizSy

2011 rd ,u,e,y] te'ksniqj esa Hkkx fy;kA bl VwukZesUV esa ,uih,y dh efgyk Vscy Vsful Vhe mifotsrk jghA

µ 13 ls 17 vizSy 2011 dks fnYyh ls dqYyq eukyh rFkk ef.kdj.k Hkze.k dk dk;ZØe ,uih,y deZpkfj;ksa ds fy, vk;ksftr fd;k

x;kA

µ 11 ls 13 ebZ 2011 dks lhi ,oa fczt VwukZesaV dk vk;kstu fd;k x;kA

,l,lch,eVh bu&Mksj VwukZesaV esa ,uih,y dh Vhe

vkS|ksfxd izf'k{k.k dk;ZØe
tuojh&twu] 2011 ds nkSjku ,uih,y }kjk nks izf'k{k.k ikB~;Øe vk;ksftr fd, x,A

1- foeh; ekfidh esa vkbZ,lvks@vkbZbZ,l@ 17025 ij vk/kfjr v'kkadu ekiu esa vfuf'prrk vkSj xq.koÙkk iz.kkyh ij fnukad 22&23
ekpZ] 2011 dks izf'k{k.k ikB~;ØeA

bl ikB~;Øe esa ,uih,y ls nks izfrHkkxh lfgr 16 izfrHkkfx;ksa us Hkkx fy;kA

2- fMftVy eYVhehVlZ ds va'kkdu ij 23 ebZ ls 03 twu] 2011 rd izf'k{k.k ikB~;ØeA

,u vkbZ ,l vkbZ Vh] iiqvk U;w xq,uk ls ,d O;fDr ds fy, nks lIrkg ds bl fo'ks"k izf'k{k.k ikB~;Øe dk vk;kstu fd;k x;kA

tuojh&twu] 2011 13



ubZ fu;qfDr;ka
MkW- izchj iky lkbafVLV 1 iQjojh] 2011

MkW- izhre flag lkbafVLV 25 iQjojh] 2011

MkW- lq/hj gqlkys lkbafVLV 7 ekpZ] 2011

MkW- jkthc jf{kr lkbafVLV 11 ebZ] 2011

Jh lrh'k dqekj feJk rduhdh lgk;d 20 tuojh] 2011

Jh lanhi dqekj rduhdh lgk;d 11 ekpZ] 2011

Jh yfyr dqekj rduhdh lgk;d 28 ekpZ] 2011

Jh iz'kkUr dqekj rduhdh lgk;d 16 ekpZ] 2011

Jh xkSjo xqIrk rduhdh lgk;d 18 vizSy] 2011

lqJh izhfr dkaMiky rduhdh lgk;d 11 vizSy] 2011

Jh vuqjkx dqekj dfV;kj rduhdh lgk;d 18 vizSy] 2011

lqJh Lokfr dqekjh rduhdh lgk;d 25 vizSy] 2011

Jh LVkfyu ds rduhdh lgk;d 29 vizSy] 2011

Jh Vh ukjk;.ku~ rduhdh lgk;d 2 ebZ] 2011

Jh egkohj izlkn vksyfo;k rduhdh lgk;d 6 ebZ] 2011

Jh vfu"k egkohj HkkxZo rduhdh lgk;d 23 ebZ] 2011

Jh izlwu Hkksoky rduhdh lgk;d 1 tqykbZ] 20111

LFkkuakrj.k
Jh foØe flag vuqHkkx vf/djh (lk-) 13-03-2011 ,u,ch,y] eksgkyh (izfrfu;qfDr)

Jh jktho 'kekZ vuqHkkx vf/djh (lk-) 13-05-2011 lh,lvkbZvkj] eq[;ky;

Jh vt; dqekj vuqHkkx vf/djh (foÙk ,oa ys[kk) 16-05-2011 bafM;u dkWLV vdkmaV lfoZl

Jherh fdju ljksgk lgk;d xzsM& 9-06-2011 vkbZthvkbZch] ubZ fnYyh ls VªkaliQjII

inksUufr;ka
Mk- vkj- ds- dksVukyk oSKkfud ^,iQ* ls phiQ lkabfVLV

Jh ,- ds- lDlsuk oSKkfud ^,iQ* ls phiQ lkabfVLV

,l- ds- fla?ky oSKkfud ^,iQ* ls phiQ lkabfVLV

Mh- vkj- 'kekZ oSKkfud ^,iQ* ls phiQ lkabfVLV

nsosUnz xqIrk oSKkfud ^bZ& * ls lhfu;j fizalhiy lkbafVLV

Mk-

Mk-

Mk- oh- ds xqacj oSKkfud ^,iQ* ls phiQ lkabfVLV

Mk- II
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MkW- ehuk{kh dj
oSKkfud ^,iQ*&31-05-2011

Jh fot; dqekj
ofj- lqj{kk vf/-&30-06-2011

Jh vkj-ih- HkVukxj
xzqi (4)&31-06-2011II

Jh jks'ku yky
fjdkMZ dhij&31-06-2011

MkW- iznhi dq- iljhpk
oSKkfud ^,iQ*&31-01-2011

Jh fojsUnz dqekj
xzqi (4)&31-01-2011II

Jh lnyq izlkn
xzqi (2)&31-01-2011II

MkW- vferkHk cklq
oSKkfud ^th*&28-02-2011

Jh ch-oh- dqekjLokeh
oSKkfud ^,iQ*&28-02-2011

Jherh e/q cgy
oSKkfud ^,iQ*&28-02-2011

Jh ,l-ds- jLrksxh
rd- vf/dkjh ^lh*&28-02-2011

Jherh dkUrk nsoh
xzqi ^Mh*&28-02-2011

MkW- th-,e- lDlsuk
oSKkfud ^th*&31-03-2011

MkW- Vh-,y- /keh
oSKkfud ^th*&31-03-2011

Jh Mh-vkj- ukdjk
oSKkfud ^,iQ*&31-03-2011

Jh ,-ds- 'kekZ
xzqi (4)&31-03-2011II

Jh v'kksd ijukeh
lgk- xzsM ( )&31-03-2011I

Jh x.ks'k nkl
xzqi (4)&31-03-2011II

MkW- xksiky HkkfV;k
oSKkfud ^th*&30-04-2011

lqJh dapu ckyk
lgk;d xzsM ( )&30-04-2011II

MkW- lhrkjke xqIrk
oSKkfud ^th*&31-05-2011

MkW- ih- cuthZ
oSKkfud ^th*&31-05-2011

tuojh&twu 2011 ds nkSjku lsokfuo`r O;fDr
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funs'kd] jk"Vªh; HkkSfrd iz;ksx'kkyk] ubZ fnYyh ds fy,

nhi fizUVlZ] 70,] jkek jksM bUMfLVª;y ,fj;k] dhfrZ uxj] ubZ fnYyh&110015 }kjk eqfnzrA eks-&09871196002

A lEiknd e.My A
v'kksd dqekj

lq/ka'kq f}osnh

ch-lh- vk;kZ

jf'e

eatq

fot; flag

ubZ ifj;kstuk,¡
(1 tuojh 2011 ls 30 twu 2011)

1- jeUuk iQSyksf'ki Mh,lVh] ubZ fnYyh MkW- d`".k yky (balk- ofj- oSKkfud)

2- 'kq¼ ,oa ekfnr (MksIM)

(;qok oSKkfudksa ds Mh,lVh] ubZ fnYyh MkW- oh-ih-,l- vokuk

;kstuk ds vUrxZr) MkW- HkkLdj xgarqjh

3- ,DlkbVkWfud lksyj lSYl dh n{krk o Mh,lVh] ubZ fnYyh MkW- lqjs'k pUn

mRiknu laHkkouk dk fodkl djuk

4- fo|qr pØ.k (fLifuax) }kjk lrr uSuks iQkbclZ dk Mh,lVh] ubZ fnYyh MkW- vkj-ch- ekFkqj

ifjor/Zu

5- mQtkZ cpkus okys izdk'k vuqiz;ksxksa esa iz;ksx gsrq

uSuks iQkWLiQlZ dh cSaM xsi bathfu;fjax

6- ekfidh esa izknsf'kd lg;ksx dks c<+kok nsus ds fy, ihVhch] teZuh MkW- ohjsUnz 'kadj

DokfyVh bUizQkLVªDpj ds {ks=k esa lkdZ ihVhch lg;ksx

7- m".kdfVcU/h {ks=k ds mQij mPp lerki eaMyh; vkSj varfj{k foHkkx MkW- Vh-ds- eaMy

fuEu rkieaMyh; ty ok"i iQSyko vkSj fuEu rkieaMyh; cSaxyksj

ty ok"i iQSyko vkSj vfLFkjrk % lerki eaMy&

{kksHkeaMy ,Dlpsat dk ifj.kke

8- okf.kfT;d :i ls O;ogk;Z de dher dh mPp Mh,lVh] ubZ fnYyh MkW- vkj-ch- ekFkqj

{kerk ;qDr ikWyhej bySDVªksykbV esaeczsu ( )

Ý;wy lSYl dks rS;kj djus ds fy, dkcZu uSuks

fefJr bySDVªksM esa IysfVue /krq Hkkj.k de djus dh
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