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ç/kku laiknd dh 
dye ls-----

jk"Vª dh ,drk vkSj v[k.Mrk dks lqn`<+ djus esa jktHkk"kk fgUnh dh vge Hkwfedk gS A Hkk"kk jk"Vª dh igpku gS] 'kkldh; dk;ksaZ 
esa jktHkk"kk fgUnh ds ç;ksx ls jk"VªHkk"kk dh xfjek lqn`<+ ,oa iYyfor gksrh gSA eq>s vk'kk gS fd laLFkku ds dk;ksaZ ls lacaf/kr 
miyfC/k;ksa dh tkudkjh fgUnh if=dk ds ek/;e ls nh tk,xh rks fuf'pr gh blls laLFkku ds vf/kdkfj;ksa ,oa deZpkfj;ksa  dks 
vius&vius {ks= ds dk;ksaZ dks fgUnh ds ek/;e ls vfHkO;Dr djus dh çsj.kk feysxhA

;g laLFkku vk/kqfudre jkf= n`f"V ;a=ksa] ystj vk/kkfjr midj.kksa] rkih; çfrfcEcdksa] Qk;j dUVªksy ç.kkfy;ksa] QksVksfuDl 
rFkk çdkf'kdh ,oa fo|qr çdkf'kdh ;a=hdj.k ds {ks= esa vuqla/kku] vfHkdYiu] fodkl ,oa rduhdh gLrkarj.k ds çfr lefiZr 
gSA blds lkFk&lkFk ;g laLFkku jktHkk"kk uhfr] fu;eksa o funsZ'kksa ds vuqikyu rFkk  dk;kZUo;u gsrq vius dÙkZO;ksa ,oa nkf;Roksa dk 
fuoZgu fu"BkiwoZd dj jgk gSA QyLo:i laLFkku }kjk çdkf'kr okf"kZd ̂ ladYi rduhdh if=dk* dk  vad &3 o"kZ 2023&24   
vkids  le{k çLrqr gSA ̂ ladYi rduhdh if=dk* ds bl vad esa eq[; ;q¼d VSad gsrq xR;kRed ukyeq[k lanHkZ ;a= dk fuekZ.k]  
çfrfcEc lay;u ,d fo?kkrd çkS|ksfxdh] çdk'kh; ;a=ksa esa mi;ksx gksus okys fLdfeV ispku fçTe dk ijh{k.k] i;kZoj.k çfrcy 
tkap] vory NksVs vxksyh; çdk'kh; ?kVd dh ikWfyf'kax] Vwy fuekZ.k ,oa Hkj.knj vkWIVhekbZts'ku] ystj mRçsfjd Hkatd 
LisfDVªfedh] mPp ifjHkk"kh; rkih; çfrfcEcu ;a=ksa esa ç;qä Øk;kstfud dwyj] fQthdy oSij fMiksft'ku VkbVsfu;e ukbVªkbM 
dksfVax vkSj MqIysDl dksfVax dk ekbYM LVhy ij rqyukRed v/;;u] tSls lwpukijd ys[kksa dk lekos'k fd;k x;k gS A 

^ladYi rduhdh if=dk* vad &3 o"kZ 2023&24 ds lHkh ys[kd] jktHkk"kk vuqHkkx ds dkfeZdksa] laiknd eaMy ,oa lq/kh 
ikBdksa dks eSa cgqr&cgqr c/kkbZ nsrk gw¡ vkSj ̂ ladYi rduhdh if=dk * vad 3 ds lQy çdk'ku gsrq gkfnZd 'kqHkdkeuk,a nsrk gWwa A 

fnukad% 19 tuojh] 2024   (iquhr okf'k"B )
oSKkfud ^th*
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laikndh;

 ;a= vuqla/kku ,oa fodkl laL Fkku] nsgjknwu jk" Vª dh j{kk pqukSfr;ksa ls fuiVus esa l{ke çdkf'kdh rFkk fo|qr 
çdkf'kdh ls lacaf/kr fofHkU u j{kk ifj;kstukvksa esa dk;Zjr gSA gekjs oSKkfudksa ,oa rduhdhfonksa dk fujU rj ç;kl gS fd 
os vius 'kks/k dh Hkk"kk fganh dks cuk,¡] bldk çek.k ;g gS fd gekjs oSKkfud ,oa vf/kdkjh fujarj fofHkU u oSKkfud 
fo"k;ksa ij fganh if=dkvksa gsrq fganh esa ys[ku dk dk;Z dj jgs gSa vkSj j{kk vuqla/kku ,oa fodkl laxBu dh fofHkUu 
ç;ksx'kkykvksa }kjk vk;ksftr oSKkfud ,oa rduhdh fgUnh laxksf"B;ksa esa vf/kdka'kr% vius 'kks/k i= ,oa ys[k fgUnh esa 
çLrqr dj jgs gSa A 

 foKku ,oa çkS|ksfxdh ds {ks= esa fnu&çfrfnu dh ubZ pqukSfr;ka rFkk esd bu bf.M;k vfHk;ku Hkkjr okfl;ksa dks 
vius jk" Vª dks L ons'kh rduhd ij iw.kZ vkR efuHkZj cukus dh çsj.kk ns jgh gSaA bl mís' ; dh iwfrZ gsrq vius okrkoj.k esa 
fodflr Hkk"kk dks Kku&foKku dh Hkk"kk cukdj tu lk/kkjk.k rd foKku dh uohure tkudkfj;k¡ igq¡pkbZ tk ldrh 
gSaA ̂ ladYi rduhdh if=dk* ds bl vad esa eq[; ;q)d VSad gsrq xR;kRed ukyeq[k lanHkZ ;a= dk fuekZ.k] çfrfcEc 
lay;u ,d fo?kkrd çkS|ksfxdh] çdk'kh; ;a=ksa esa mi;ksx gksus okys fLdfeV & ispku fçTe dk ijh{k.k] i;kZoj.k 
çfrcy tkap] ystj mRçsfjd Hkatd LisfDVªfedh tSls Kkuo)Zd ys[k ladfyr gSaA 

 ;g vR;Ur xoZ dk fo"k; gS fd bl mís'; dh iwfrZ ds fy, ;a= vuqla/kku ,oa fodkl laLFkku] nsgjknwu bl o"kZ  
^ladYi* rduhdh if=dk vad&3 o"kZ 2023 & 24 dk çdk'ku dj jgk gSA eq>s ̂ladYi rduhdh if=dk* vad &3 ds 
fy, mik/;{kh; Hkkoksa dks O;ä djrs gq, g"kZ dh vuqHkwfr gks jgh gSA  

 eSa ̂ladYi* rduhdh if=dk vad&3 o"kZ 2023&24 ds lEiknd e.My] ys[kdksa rFkk if=dk çdk'ku ls tqMs 
lHkh vf/kdkfj;ksa ,oa deZpkfj;ksa ds mYys[kuh; ç;kl dh ljkguk djrs gq, if=dk ds lQy çdk'ku gsrq gkfnZd 
'kqHkdkeuk,a nsrk gw¡ A 

fnukad 18 tuojh 2024

¼MkW- yfyr eksgu iUr½
oSKkfud&,Q] lewg funs'kd jktHkk"kk
mik/;{k] jktHkk"kk dk;kZUo;u lfefr
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 ;a= vuqla/kku rFkk fodkl laLFkku dh okf"kZd ̂ladYi rduhdh if=dk* vad 3 o"kZ 2023&24 dks vki lHkh 
ds lEeq[k çLrqr djus esa eq>s vR;f/kd çlUurk ,oa xoZ dh vuqHkwfr gks jgh gSA vius Hkkoksa ,oa fopkjksa ds laçs"k.k o 
vfHkO;fä dks O;ä djus dk ,dek= ek/;e Hkk"kk gh gS] tks tu&tu dks ,d lw= esa cka/kus dk dk;Z djrh gSA Hkkjr 
ns'k ds tu&ekul dks ân; ls tksM+us esa fgUnh Hkk"kk vius ekin.M ij [kjh mrjh gSA vr,o gekjk dÙkZO; gS fd 
ljdkjh dk;kZy; esa dkedkt ds fy, fgUnh Hkk"kk dk vf/kdre ç;ksx djrs gq, bls le`) o O;kid cukus dk ç;kl 
fd;k tk,A 

 fdlh Hkh laLFkku dh x`g if=dk mldk vkbuk gksrh gSA blls laLFkku ds fØ;k&dykiksa dh tkudkjh feyrh 
gSA bl if=dk esa oSKkfud ,oa rduhdh ys[kksa dk lekos'k fd;k x;k gSA ;|fi ;g laLFkku çeq[kr% çdkf'kdh ,oa 
fo|qr çdkf'kdh ls lacaf/kr midj.kksa] çkS|ksfxfd;ksa rFkk rduhdksa ds vuqla/kku rFkk fodkl dk;ksaZ esa dk;Zjr gSA 
rFkkfi blds dkfeZdksa }kjk oSKkfud ,oa rduhdh fo"k;ksa ij fgUnh esa ys[ku mYys[kuh; dk;Z gSA

 Kkuo)Zd oSKkfud ,oa rduhdh ys[kksa ls ;qä laLFkku dh ̂ladYi rduhdh if=dk* vad 3 dks çdkf'kr 
dj jktHkk"kk ds çpkj&çlkj ds fy, vFkd ç;kl fd;k x;k gSA eSa lEiknd e.My ,oa jktHkk"kk dk;kZUo;u ls tqMs  
lHkh lkfFk;ksa dk ân; ls vkHkkj o /kU;okn djrk g¡wA if=dk dks vkSj vf/kd mR—"Vrk çnku djus ds fy, lq/kh 
ikBdksa ds lq>koksa dh çrh{kk esa -------

fnukad 18 tuojh 2024

¼d`".k eqjkjh½
rduhdh vf/kdkjh &lh

ukfer jktHkk"kk vf/kdkjh ,oa lewg izeq[k jktHkk"kk

jktHkk"kk vf/kdkjh dh 
dye ls----
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fo"k; ys[kd i`"B la[;k

• fe'ku paæ;ku&3% varfj{k esa Hkkjr dh ,sfrgkfld lQyrk  iquhr okf'k"B 11

• osoÝaV dksfMax dk mi;ksx djds vudwYM FkeZy bestj dk 
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• ystj vk/kkfjr ,aM xse ¶;wt dk felkbyksa esa egRo vkfuZdk lksuh 20

• ystj mRçsfjd Hkatu LisDVªfedh ¼fyCl½ dey dqekj xqykVh 24

• fQftdy osij Msiksft'ku VkbVsfu;e ukbVªkbM dksfVax vkSj 
 MqIysDl dksfVax dk ekbYM LVhy ij rqyukRed v/;;u eksfgr dq- tk;loky 27

• mPp ifjHkk"kh rkih; çfrfcEcu ;=a k as e as ç;äq  Øk;kts fs ud dyw j vUuq dqekjh 30

• vR;f/kd Rofjr thou ijh{k.k rFkk vR;f/kd Rofjr çfrcy LØhfuxa  iou dqekj lwjt 32

• çdk'kh; ;=a k as e as mi;kxs  gkus  s oky s fLdfeV& ips ku fçTe dk ijh{k.k fjrq jksfgyk 37

• vory NksVs vxksyh; çdk'kh; ?kVd dh i‚fyf'kax] Vwy fuekZ.k 
 ,oa Hkj.k nj v‚fIVekbZts'ku c`ts'k dqekj ;kno 40

• fMftVy Hkkjr esa lkbcj lqj{kk ,oa pqukSfr;k¡ lqcks/k dqekj 44

• eq[; ;q)d VSad gsrq xR;kRed ukyeq[k lanHkZ ;a= dk fuekZ.k  uhjt ik.Ms; 47

• çfrfcac lay;u% ,d fo?kkrd çkS|ksfxdh  'k'kkad tks'kh 49

• Å"ek lapj.k ,oa ghV ikbi dh çHkkoh rkih; pkydrk dk 
 çk;ksfxd eki peu yky nsokaxu 52

• vkfnR; ,y 1 & vc lwjt dh ckjh Mk-W  yfyr ekgs u iUr 55

vuqØef.kdk 
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fe'ku paæ;ku&3% varfj{k esa 
Hkkjr dh ,sfrgkfld lQyrk

iquhr okf'k"B

ftl ns'k esa dHkh oSKkfud lkbfdy vkSj cSyxkM+h 
ij j[kdj j‚dsV b/kj ls m/kj ys tkrs Fks] mlh ns'k us 
vkt pkan ij vius inkiZ.k djds vkleku ij dCtk 
djuk lh[k fy;k gSA varfj{k dh nqfu;k esa Hkkjr us ,d 
ckj fQj bfrgkl jp fn;k gSA Hkkjrh; varfj{k vuqla/kku 
laxBu] bljks us vius rhljs paæ fe'ku] paæ;ku&3 dks 
lQyrkiwoZd y‚Up fd;k o lQyrkiwoZd pk¡n ij 
l‚¶V ySafMax djus esa lQyrk ikbZ gSA ;g lQyrk 
blfy, Hkh vfr egRoiw.kZ gS dh paæek ds nf{k.k /kqzo ij 
l‚¶V ySafMax djus okyk Hkkjr nqfu;k dk çFke ns'k cu 
x;k gSA blds iwoZ vejhdk] tkiku] bt+jkby o lksfo;r 
:l tSls VsDuksyksth ds {ks= esa fnXxt ns'k paæek ds 
nf{k.k /kqzo ij l‚¶V ySafMax djus ds vius ç;klksa esa 
vlQy jgs gSa A 

pkan dh lrg ij dne j[kus okyk ;s fganqLrku dk 
rhljk lcls cM+k fe'ku gSA bls 642 Vu otuh] 43-5 
ehVj Åaps ,yoh,e3&,e4 j‚dsV ls y‚Up fd;k x;kA 
;g ns'k dk lcls rkdroj ckgqcyh j‚dsV gS ftls QSV 
ck; jkdsV ds uke ls Hkh tkursa gSaA paæ;ku&3 ds i`Foh 
dh d{kk esa igqapus ds ckn ywuj VªkalQj VªstsDVjh esa 
Mkyk x;kA vius 2148 fdxzk ds çksiY'ku e‚Mîwy o~  
ySaMj e‚Mîwy ds 26 fdxzk o jksoj lfgr 1752 fdxzk 
otu lfgr bldk dqy otu djhc 3900 fdyksxzke gSA 
615 djksM+ dh ykxr ls rS;kj gqvk ;g fe'ku djhc 45 
fnu dh ;k=k ds ckn 23 vxLr 2023 dks lk;adky 6 
ctdj 5 feuV ij paæek ds nf{k.kh /#o ds ikl ySaM 
dj pqdk gSA vxj nf{k.kh /kzqo ij ySaMj dh l‚¶V ySafMx 
ds lkFk gh Hkkjr nf{k.kh /kzqo ij igqapus okyk fo'o dk 
igyk ns'k cu x;k gS A okLro esa ;s Hkkjr ds fy, ,d 
,sfrgkfld le; gSA

Hkkjrh; varfj{k vuqla/kku laxBu ¼ISRO½ 
paæ;ku&2 dh vkaf'kd vlQyrk ds 5 lky ckn pkan 
dh tehu ij mrjus esa lQy gqvkA njvly] 14 tqykbZ] 

2023 dks paæ;ku&3 dh JhgfjdksVk ls y‚fUpax dh xbZ] 
ftl ij iwjh nqfu;k dh utj fVdh gqbZ Fkha A bl fnu 
JhgfjdksVk ds lrh'k /kou varfj{k dsaæ ls paæ;ku&3 
fe'ku y‚Up fd;k x;kA bl fe'ku ds fy, bljks us 
foQyrk vk/kkfjr –f"Vdks.k ¼Failure & Based 
Approach½ dk fodYi pquk gSA fe'ku dh lQyrk dh 
laHkkoukvksa dks c<+kus ds fy, l‚¶Vos;j gkMZos;j vkSj 
ySafMax vuqØe esa la'kks/ku fd, x, gSaA
paæ;ku fe'ku&1 vkSj paæ;ku fe'ku&2
 paæ;ku&1 dks 22 vDVwcj] 2008 dks y‚Up fd;k x;k 

Fkk vkSj blus 28 vxLr] 2009 rd dke fd;k FkkA 
blh fe'ku ds nkSjku pkan ij ikuh gksus dk irk pyk 
FkkA ;g bljks dk ctV Lislf'ki ekuk x;k FkkA

 blds vykok] Hkkjr us paæ;ku&2 dks 22 tqykbZ] 
2019 dks JhgfjdksVk jsat ls Hkkjrh; le;kuqlkj 
nksigj 02%43 cts lQyrkiwoZd ç{ksfir fd;k FkkA  
ftldh pUæek ds lrg ij lQy ySafMax ugha gks ikbZ 
Fkh ysfdu paæ;ku &2 dk vkfcZVj vHkh rd dke dj 
jgk gSA

Hkkjr ds fy, t:jh gS ;s fe'ku
pkan gesa i`Foh ds Øfed fodkl vkSj lkSj eaMy ds 

i;kZoj.k dh vfo'oluh; tkudkfj;ka ns ldrk gSA oSls 
rks dqN ifjiDo e‚My ekStwn gSa] ysfdu paæek dh 
mRifÙk ds ckjs esa vkSj vf/kd Li"Vhdj.k dh vko';drk 
gSA pkan dh lrg dks O;kid cukdj bldh lajpuk esa 
cnyko dk v/;;u djus esa enn feysxhA paæek dh 
mRifÙk vkSj fodkl ds ckjs esa Hkh dbZ egRoiw.kZ lwpuk,a 
tqVkbZ tk,axhA ogka ikuh gksus ds lcwr rks paæ;ku&1 us 
[kkst fy, Fks vkSj paæ;ku&2 ls ogka dh lrg dh eSfiax 
gks xbZ Fkh ysfdu paæ;ku &3 ls ogka ij ekStwn t:jh 
feujYl dk irk yxk;k tk ldsxkA bljks us paæ;ku&3 
fe'ku ds fy, rhu eq[; mís'; fu/kkZfjr fd, gSa] ftuesa 
'kkfey gSa%
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 ySaMj dh paæek dh lrg ij lqjf{kr vkSj l‚¶V 
ySafMax djkukA

 paæek ij jksoj dh fopj.k {kerkvksa dk voyksdu 
vkSj çn'kZuA

 paæek dh lajpuk dks csgrj <ax ls le>us vkSj 
mlds foKku dks vH;kl esa ykus ds fy, paæek dh 
lrg ij miyC/k jklk;fud vkSj çk—frd rRoksa] 
feêh] ikuh vkfn ij oSKkfud ç;ksx djukA 
jksoj lrg ls tek fd, x, MsVk ySaMj dks HkstsxkA 

ySaMj ds tfj, ;s MsVk bljks ds varfj{k LVs'ku rd 
igqapsxkA jksoj çKku paæek ds ,d fnu ;k i`Foh ds 
fglkc ls 14 fnuksa rd lfØ; jgsxkA tcfd v‚fcZVj 
vkxs Hkh dke djrk jgsxkA  blesa yxs Vsjsu eSfiax dSejk 
ls pkan ds dbZ vkSj jgL;ksa dk irk py ik,xkA 
paæ;ku&3 dk ySaMj tgka mrjsxk mlh txg ij ;g 
tkapsxk fd paæek  ij Hkwdai vkrs gSa ;k ughaA jksoj paæek 
ds lrg dh jklk;fud tkap djsxk fd rkieku vkSj 
okrkoj.k esa vknZzrk gS fd ughaA bljks dk VsyhesVªh] 
VªSfdax ,aM dekaM usVodZ paæ;ku&3 ds laidZ esa gSaA 

njvly] pkan Qrg dj pqds vesfjdk] :l vkSj 
phu us vHkh rd pkan ds lkmFk iksy ij dne ugha j[kk 
gSA pkan ds bl Hkkx ds ckjs esa vHkh cgqr tkudkjh Hkh 
lkeus ugha vk ikbZ gSA Hkkjr ds paæ;ku&1 fe'ku ds 
nkSjku lkmFk iksy esa cQZ ds ckjs esa irk pyk FkkA rHkh ls 
pkan ds bl fgLls ds çfr nqfu;k ds ns'kksa dh #fp txh 
gSA bljks ds vuqlkj paæ;ku&3 pkan ds nf{k.kh /kqzo {ks= 
esa mrjk gS tgka vHkh rd dksbZ ns'k ugha igqapk gSA ,sls esa 
Hkkjr fe'ku ewu ds tfj, nwljs ns'kksa ij c<+r gkfly dj 
yh gSA paæ;ku&3 ds tfj, Hkkjr ,d ,sls vueksy 
[ktkus dh [kkst dj ldrk gS ftlls vxys djhc 500 

lky rd balkuh ÅtkZ t:jrksa dks iwjk fd;k tk ldrk 
gS A pkan ls feyus okyh ;g ÅtkZ us dsoy lqjf{kr gksxh 
cfYd rsy] dks;ys vkSj ijek.kq dpjs ls gksus okys çnw"k.k 
ls eqä gksxhA LisDVksehVj ¼,ih,Dl,l½ dh enn ls 
lkr /kkrqvksa dh [kkst dk Hkh ç;kl jgsxkA buesa 
eSXuhf'k;e] flfyd‚u] iksVsf'k;e] dSfY'k;e] VkbVsfu;e] 
vk;ju rFkk ,yqfefu;e 'kkfey gSA blds ihNs edln 
;g ns[kuk gS fd D;k ogka ,slh /kkrq,a gSa] tks balkuh thou 
ds fy, egRoiw.kZ gSaA blls paæek dh lajpuk dks le>us 
esa Hkh enn feysxhA 

fe'ku paæ;ku&3 esa Hkkjr ds fy, pqukSfr;ka Hkh de 
ugha FkhaA Hkkjr nwljh ckj pkan dh lrg ij l‚¶V ySafMax 
dj ikus esa lQy gqvk A pkan ij lQy ySafMax djrs gh 
Hkkjr ,slk djus okys vesfjdk] :l vkSj phu ds lkFk 
pkSFkk ns'k gks x;kA  dqy feykdj paæ;ku 3 fe'ku dh 
lQyrk Hkkjr ds fy, cgqr egRoiw.kZ gS lkFk gh ;g 
fe'ku Hkfo"; esa varfj{k 'kks/k dh ubZ laHkkoukvksa dks Hkh 
tUe nsxkA

paæ;ku&3 esa dqy lkr oSKkfud isyksM gS] buesa pkj 
ysaMj ds nks jksoj esa rFkk ,d çksiY'ku ekMîwy esa yxk, 
x, gSaA ySaMj dk otu 1]752 fdyksxzke gS rFkk blesa pkj 
oSKkfud is yksM 'kkfey fd, x, gSA blesa ,d is yksM 
paæek ds /kqzoh; {ks= esa paæ lrg ds rkih; xq.kksa dks 
ekisxk] tcfd ,d vU; midj.k dh enn ls paæek ij 
Hkwdaih; xfrfof/k;ksa dk vkdyu gksxkA rhljs midj.k 
ySXeqbj çksc ¼,yih½ ds tfj, paæek ij IykT+ek ?kuRo 
rFkk bldh fofo/krk dk vkdyu fd;k tk,xkA pkSFkk 
midj.k] paæ lrg ij ifjos'k dk irk yxk,xkA jksoj esa 
Hkh nks midj.k ;k isyksM yxs gSa] tks pkan ij ekStwn lrg 
dh foLr`r iM+rky djsaxsA paæ;ku&3 ySaMj e‚Mîwy vkSj 
jksoj ij fu;ksftr oSKkfud uhrHkkj ds mís'; fuEu gSa%

ySaMj uhrHkkj  mís';Ø-la- 

1- ewu ckmaM gkbijlsaflfVo vk;uksLQh;j vkSj 
,Ve‚fLQ;j ¼jaHkk½ dh jsfM;ks ,ukV‚eh

fudV lrg IykTek ¼vk;u vkSj 
bysDVª‚u½ ?kuRo vkSj le; ds lkFk 
blds ifjorZu dks ekius ds fy,

ySaxeqbj 
tkap 
¼,yih½

/kzqoh; {ks= ds fudV paæ lrg ds rkih; xq.kksa 
dk ekiu djukA

2- paæk dk ljQsl FkeksZ fQftdy ,DlisfjesaV ¼pkLVs½

ySafMax lkbV ds vklikl Hkwdaih;rk dks ekius 
vkSj paæ ØLV vkSj esaVy dh lajpuk dks 
fpf=r djus ds fy,A

3- paæ Hkwdaih; xfrfof/k ds fy, lk/ku ¼vkbZ,y,l,½

;g paæ ç.kkyh dh xfrdh dks le>us ds fy, 
,d ijfØ; ç;ksx gSA

4- ystj fjVªksfj¶ysDVj ,sjs ¼,yvkj,½
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paæ;ku&3 fe'ku% ÞfoQyrk vk/kkfjr –f"Vdks.kß 
ij vk/kkfjr 

bl fe'ku dks lQy cukus ds fy, bljks us dM+h 
esgur dh vkSj bl ckj [kkl ckr ;g gS fd bljks us 
^foQyrk vk/kkfjr –f"Vdks.k* dk fodYi pquk gS] rkfd 
dqN xM+cM+h gksus ds ckotwn Hkh jksoj paæek ij 
lQyrkiwoZd mrj ldsA bljks  us lQyrk lqfuf'pr 
djus ds fy, paæ;ku&3 ds fy, foQyrk&vk/kkfjr 
–f"Vdks.k fMtkbu dks viuk;k gSA fe'ku dh lQyrk 
dh laHkkoukvksa dks c<+kus ds fy, l‚¶Vos;j] gkMZos;j 
vkSj ySafMax vuqØe esa la'kks/ku fd, x, gSaA

njvly] foQyrk&vk/kkfjr –f"Vdks.k fMtkbu esa 
laHkkfor foQyrkvksa dk iwokZuqeku yxk;k tkrk gS vkSj 
mUgsa de djus ds fy, mik; dj fy, tkrs gSaA bl 
–f"Vdks.k dks viukdj] bljks us vius yf{kr fe'ku esa 
dqN lq/kkj fd, gSa vkSj bl fe'ku dks lQy cukus dh 
laHkkouk dks c<+kus dh dksf'k'k dh gSA gkykafd] bl 
i)fr esa le; yxrk gS] D;ksafd bldh rS;kjh lqfuf'pr 
djus ds fy, fe'ku ds egRoiw.kZ ?kVdksa] ekinaMksa vkSj 
laHkkfor fofo/krkvksa dk xgu ewY;kadu djuk gksrk gSA
paæ;ku&2 fe'ku ls vyx –f"Vdks.k

paæ;ku&3 fe'ku ] paæ;ku &2 ls dbZ ek;uksa esa 
fHkUu gSA  la{ksi esa vxj losZ{k.k fd;k tk, fd paæ;ku 
&2 esa D;k leL;k Fkh] rks ;g dguk vklku gS fd 
iSjkehVj fHkUurk ;k QSyko dks laHkkyus dh {kerk cgqr 
lhfer Fkh] blfy, bl ckj bljks us bls vkSj foLrkfjr 
fd;k gSA ;g Hkh ns[kus dh dksf'k'k dh gS fd oks dkSu&lh 
phtsa gSa] tks xyr gks ldrh gSaA blfy,] paæ;ku &2 ds 
lQyrk&vk/kkfjr –f"Vdks.k fMtkbu ds ctk;] paæ;ku 

&3 ds fy, foQyrk&vk/kkfjr –f"Vdks.k fMtkbu dks 
pquk x;k gSA blesa ;g irk py tk,xk dh foQyrk ds  
D;k dkj.k gks ldrs gSa vkSj bls dSls lqjf{kr j[kk tk,A

bl fe'ku dks lQy cukus ds fy, dbZ rduhdh 
cnyko fd, x, gSaA paæ;ku&2 dk foØe ySaMj tc 
paæek dh lrg ij 500x500 ehVj ySafMax Li‚V dh vksj 
c<+ jgk Fkk] rc og fue~ dkj.kksa ls vlQy gqvk Fkk&
 paæ;ku&2  ds foØe ySaMj ds ikap batu Fks] ftudk 

bLrseky mlds osx dks de djus ds fy, fd;k tkrk 
gSA bu batuksa us mM+kus ds ckn vis{kk ls T;knk cy 
iSnk dj fn;k] ftlds dkj.k cgqr&lh ijs'kkfu;ka 
c<+us yxhaA

 varfj{k ;ku dks mrjrs le; rsth ls eqM+uk Fkk] 
ysfdu tSls gh mlus eqM+uk 'kq: fd;k] mldh xfr 
lhfer gks xbZA 

 paæ;ku&2 ds Qsy gksus dk rhljk dkj.k NksVh ySafMax 
lkbV crkbZ xbZ FkhA njvly] varfj{k ;ku dks 
mrkjus ds fy, 500 ehVj Û 500 ehVj dh NksVh 
ySafMax lkbV Fkh] ysfdu pkan dh tehu mcM&[kkcM 
FkhA ;ku viuk osx c<+kdj ogka igqapus dh dksf'k'k 
dj jgk FkkA ;g lrg ds yxHkx djhc Fkk vkSj 
yxkrkj osx c<+k jgk FkkA

 pkan dh lrg ij cM+s xïksa vkSj yacs le; rd va/ksjs 
okys {ks=ksa ds lkFk] paæek ds nf{k.kh /kqzo ds ikl 
ySafMax lkbV ds p;u us ySafMax v‚ijs'ku esa vkSj Hkh 
T;knk tfVy cuk fn;k FkkA 

 bu lHkh dfe;ksa ls lh[k ysrs gq, bljks us paæ;ku & 
… esa vusd cnyko fd, o lQyrk iwoZd pk¡n ij 
Hkkjr dk /ot Qgjk fn;kA

ijkofrZr çdk'k esa NksVs xzgksa dh Hkfo"; dh [kkstksa ls gesa fofHkUu çdkj ds 
,Dlks &IySusV~l dh tkap djus dh vuqefr feysxh tks fd fuokl;ksX; ¼;k 
thou dh mifLFkfr ds fy,½ ;ksX; gksaxsA

1- fuokl ;ksX; xzgi`Foh ¼'ksi½ 
dh LisDVªks&/kzq#oh;fefr

jksoj uhrHkkj  mís';Ø-la- 

xq.kkRed vkSj ek=kRed rkfRod fo'ys"k.k vkSj 
paæ&lrg dh gekjh le> dks vkxs c<+kus ds 
fy, jklk;fud lajpuk vkSj [kfut lajpuk 
dk vuqeku yxkukA

1- ystj çsfjr czsdMkmu LisDVªksLdksi ¼,yvkbZch,l½

ekSfyd lajpuk ¼,eth] vy] lh] ds] lh,] VhvkbZ] 
Qs½ fu/kkZfjr djukA

2- vYQk d.k ,Dl&js LisDVªksehVj ¼,ih,Dl,l½

ç.kksnu e‚Mîwy uhrHkkj mís';Ø-la- 
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 paæ;ku&3 dh ySafMax lkbV dks 500 ehVj x 500 
ehVj ls c<+kdj 2-5 x 4-0  fdyksehVj dj fn;k 
x;k] ftlls ;g dgha Hkh mrj ik,A lkFk gh 
paæ;ku&3 esa bZa/ku Hkh vf/kd gS] ftlls blds fy, 
;k=k djus ;k iFk&fopyu dks laHkkyus ;k oSdfYid 
ySafMax LFky ij tkus dh vf/kd {kerk gksxhA
varfj{k ;ku dks y‚Up okgu ekdZ&III dk mi;ksx 

djds y‚Up fd;k x;k gSA ;g fe'ku paæ;ku&2 dh 
vxyh dM+h gS] ftldk çkFkfed /;ku paæek dh lrg 
ij lqjf{kr ySafMax vkSj vUos"k.k xfrfof/k;ksa dks vatke 
nsus dh Hkkjr dh {kerk dks çnf'kZr djus ij gSA 
paæ;ku&3 esa jksoj gS] tks paæ;ku&2 esa ugha FkhA blds 
vykok] paæ;ku&3 LisDVªks&iksyfjesVªh v‚Q gSfcVscy 
IySusV vFkZ ¼SHAPE½ uke dk ,d isyksM ys tk,xk] tks  
paæek dh lrg dk v/;;u djsxkA lkFk gh] paæ;ku&3 
dk u rks ç{ksi iFk cnysxk] u gh bljks ds lkFk bldk 
laidZ VwVsxkA
paæ;ku&3 dh cukoV%  
çksiY'ku e‚Mîwy &  bldk çksiY'ku e‚Mîwy] lapkj 
fjys mixzg dh rjg O;ogkj djsxkA çksiY'ku e‚Mîwy] 
ySaMj vkSj jksoj ;qä <kaps dks rc rd varfj{k esa /kdsyrk 
jgsxk tc rd fd varfj{k ;ku 100 fdeh ÅapkbZ okyh 
paæ d{kk esa u igq¡p tk,A çksiY'ku e‚Mîwy] ySaMj ds 
vykok] paæ d{kk ls i`Foh ds o.kZØeh; ¼LisDVªy½ vkSj 
iksykfjesfVªd eki dk v/;;u djus ds fy, SHAPE 

¼Spectro & polarimetry of Habitable Planet Earth½ 
uked ,d isyksM Hkh ys tk jgk gSA
ySaMj & paæ;ku&2 ds foØe ds foijhr] ftlesa ikap 
800 U;wVu batu Fks vkSj ikapoka ,d fuf'pr FkzLV ds 
lkFk dsaæh; :i ls yxk;k x;k FkkA paæ;ku&3 ds ySaMj 
esa dsoy pkj Fkz‚Vy&l{ke batu gksaxs] blds vfrfjä] 
paæ;ku&3 ySaMj ystj M‚iyj osykslhehVj ¼,yMhoh½ ls 
ySl gksxkA paæ;ku&2 dh rqyuk esa bEiSDV ysXl dks 
etcwr cuk;k x;k gS vkSj midj.k dh [kjkch dk lkeuk 
djus ds fy, ,d ls vf/kd mik; fd, x, gSaA ySaMj ij 
rkih; pkydrk vkSj rkieku dks ekius ds fy, 
Chandra's Surface Thermophysical Experiment
¼ChaSTE] psLV½] ySafMax lkbV ds vklikl Hkwdaih;rk 
dks ekius ds fy, Instrument for Lunar Seismic Activity 
¼ILSA½ o IykTek ?kuRo vkSj bldh fofo/krkvksa dk 
vuqeku yxkus ds fy, Langmuir Probe ¼LP½ uked 
Hkkjrh; isyksM 'kkfey gSaA blds vfrfjä uklk ls ,d 
fuf"Ø; ystj fjVªksfj¶ysDVj ,sjs dks paæ ystj jsaftax 
v/;;uksa ds fy, blesa lek;ksftr fd;k x;k gSA yxkus 
ds fy, Langmuir Probe ¼LP½ uked Hkkjrh; isyksM 
'kkfey gSaA blds vfrfjä uklk ls ,d fuf"Ø; ystj 
fjVªksfj¶ysDVj dks paæ ystj jsaftax v/;;uksa ds fy, 
blesa lek;ksftr fd;k x;k gSA
jksoj & çKku jksoj ySafMax lkbV ds vklikl rRo 
lajpuk dk irk yxkus ds fy, vYQk ikfVZdy ,Dl&js 

paæ;ku & 3 dk iFk funsZ'ku o~ ySaMj] jksoj o~ çksiY'ku e‚Mîwy lfgr paæ;ku & 3
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LisDVªksehVj ¼APXS½ vkSj ystj çsfjr czsdMkmu 
LisDVªksLdksi ¼LIBS½ uked isyksM ls ;qä gSA Hkkjrh; 
isyksM 'kkfey gSaA blds vfrfjä uklk ls ,d fuf"Ø; 
ystj fjVªksfj¶ysDVj ,sjs dks paæ ystj jsaftax v/;;uksa ds 
fy, blesa lek;ksftr fd;k x;k gSA
bljks us paæ;ku&3 ds 'kq#vkrh ctV ds fy, 600 djksM+ 
#i, dh mEehn dh Fkh] ysfdu ;g fe'ku 615 djksM+ 

#i, esa iwjk gqvk gSA xkSjryc gS fd paæ;ku fe'ku&2 dh 
rqyuk esa paæ;ku fe'ku&3 dk [kpZ de jgk gSA bruh 
de ykxr esa ;g dfBu y{; çkIr djus okyk Hkkjr 
igyk ns'k gSA lHkh ns'koklh bljks dh bl oSKkfud 
miyfC/k ij xkSjokfUor gSa o Hkfo"; esa blls Hkh vf/kd 
lQyrk dh dkeuk djrs gSa A

paæ;ku &3 dk ySaMj e‚Mîwy paæ;ku & 3 dk jksoj e‚Mîwy

lqfopkj
;qokvksa dks esjk lans'k gS fd dqN vyx rjhds ls lkspsa]

dqN u;k djus dk iz;Ru djsa]
ges'kk viuk jkLrk [kqn cuk,¡
vkSj valHko dks gkfLky djsaA

•
vius fe'ku esa dke;kc gksus ds fy,] 
vkidks vius y{; ds çfr ,dfpÙk 

fu"Bkoku gksuk iM+sxkA
& MkW- ,-ih-ts- vCnqy dyke
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osoÝaV dksfMax dk mi;ksx djds 
vudwYM FkeZy bestj dk 

v‚fIVdy fMtkbu
fodkl nqvk

vewrZ% bl isij esa] osoÝaV dksfMax dk mi;ksx djds 
vudwYM FkeZy bestj dk v‚fIVdy fMtkbu çLrqr 
fd;k x;k gSA dqN vuqç;ksxksa esa de ykxr vkSj de 
otu okys FkeZy bestlZ fodflr djus dh vko';drk 
gksrh gSA ekuk tkrk gS fd ;s FkeZy bestlZ ,d foLr`r 
rkieku jsat esa dke djrs gSaA pwafd vkbZvkj jsat esa 
v‚fIVdy lkexzh dk Mh,u@MhVh ¼dn/dt½ cM+k gS] 
blfy, vkbZvkj v‚fIVdy flLVe dk çn'kZu dkQh gn 
rd i;kZoj.kh; rkieku ij fuHkZj gSA bu ç.kkfy;ksa dk 
eq[; FkeZy çHkko Qksdl f'k¶V gS] blfy, foLr`r 
rkieku lhek ;kuh ,FkeZykbTM fMtkbu ij fujarj 
Qksdl cuk, j[kuk vko';d gks tkrk gSA vkbZvkj 
v‚fIVdy flLVe ds ,FkeZykbts'ku dks çkIr djus ds 
fy, dbZ rduhdksa dh lwpuk nh xbZ gS] tSls ;kaf=d :i 
ls lfØ;] fuf"Ø; vkSj v‚fIVdyh fuf"Ø; bR;kfnA 
geus FkeZy fMQksdl dks fu;af=r djus ds fy, osoÝaV 
dksfMax rduhd dk mi;ksx fd;k gSA blesa flLVe ds 
iqryh ry ¼pupil plane½ ij j[kh xbZ ,d fo'ks"k :i ls 
fMtkbu dh xbZ D;wfcd Qst IysV ¼cubic phase plate½ 
'kkfey gSA Qst IysV }kjk cukbZ xbZ /kqa/kyh Nfo ¼blurred 
image½ dks fMftVy best çkslsflax dh enn ls cgky 
fd;k tk,xkA

,Q&uacj ¼F#½ 1-2 v‚fIVDl dks 17 ekbØksu fip 
vudwYM ekbØkscksyksehVj fMVsDVj ¼8 ls 12 ekbØksu 
rd o.kZØeh; çfrfØ;k½  ds lkFk  640 X 480 lj.kh ds 
fy, foLr`r  rkieku lhek&20 fMxzh ls 50 fMxzh 
lsfYl;l ds fy, fMtkbu fd;k x;k gS A
eq[; 'kCn% v‚fIVdy fMtkbu] vudwYM FkeZy 
bestj] osoÝaV dksfMax
1-  ifjp;

vudwYM FkeZy dSejk og gksrk gS ftlesa besftax 
lsalj dks Øk;kstsfud dwfyax dh vko';drk ugha gksrh 
gS] fMVsDVj dk fMtkbu ekbØkscksyksehVj ij vk/kkfjr 

gSA osoÝaV dksMsM flLVe esa v‚fIVDl i‚baV LçsM QaD'ku 
¼PSF½ dks bl rjg ls la'kksf/kr djrk gS fd v‚fIVDl 
}kjk cukbZ xbZ Nfo [kjkc gks tkrh gS vkSj /kqa/kyh fn[kkbZ 
nsrh gSA  gkyk¡fd] ;s /kqa/kykiu Nfo dh iwjh xgjkbZ rd 
fLFkj ¼constant½ jgrk gSA i‚baV LçsM QaD'ku dk Qwfj;j 
:ikarj.k ¼FT½ v‚fIVdy VªkalQj QaD'ku ¼OTF½ mRiUu 
djrk gSA ,d ikjaifjd ç.kkyh dk e‚Mîwyl VªkalQj 
QaD'ku ¼MTF½  fMQksdl vkSj rkieku ifjorZu ds lkFk 
ukVdh; :i ls cnyrk gSA ysfdu osoÝaV dksfMr 
ç.kkyh dk e‚Mîwyl VªkalQj QaD'ku ¼MTF½ fMQksdl 
vkSj rkieku ifjorZu ds lkFk yxHkx fLFkj jgrk gSA  
blds vykok] blesa 'kwU; dk dksbZ {ks= ugha gSA blds 
vykok] ;s flLVe fo'ks"k :i ls fMtkbu fd, x, Qst 
ekLd ds mi;ksx ds lkFk {ks= dh xgjkbZ ¼Mhvks,Q D-O-
F½ dks c<+krs gSaA fMftVy best çkslsflax çkIr i‚baV 
LçsM QaD'ku ¼PSF½ fo'ks"krkvksa dk fo'ys"k.k djrh gS 
vkSj vafre rh{.k vkSj Li"V Nfo çkIr djus ds fy, 
tfVy ,Yxksfjne dk mi;ksx djrh gSA bl la;qä :i 
ls vuqdwfyr v‚fIVdy vkSj fMftVy flLVe dks osoÝaV 
dksfMax flLVe dgk tkrk gSA osoÝaV dksfMr fMtkbu 
dk mi;ksx vuqdwfyr D;wfcd Qst ekLd ds lkFk 
v‚fIVdy flLVe dks ,FkeZykbt ¼Athermalize½ djus 
ds fy, fd;k tk,xkA
2- v‚fIVdy fMtkbu vkSj ysvkmV

fMtkbu fd;k x;k v‚fIVDl 17�mm fiDlsy fip 
ds lkFk 640x480 lj.kh okys vudwYM ekbØkscksyksehVj 
fMVsDVj ds fy, gSA çHkkoh Qksdy yackbZ ¼EFL½ 75 feeh 
gS] tks 8 fMxzh X 6 fMxzh ds –'; {ks= dks doj djrh gS 
vkSj ,Q&uacj ¼F#½ 1-2 ds fy, fMtkbu gSA

bl fMtkbu esa dbZ d‚fUQxjs'ku vkSj lkefxz;ksa ds 
la;kstu ds  i{kksa vkSj foi{kksa ij fopkj djus ds ckn] nks 
ysal rRoksa ls ;qä ,d ç.kkyh fMtkbu dh xbZ gSA 
xksykdkj foiFku ¼Spherical Aberration½ dks de djus 
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vkSj vU; foiFku dks larqfyr djus ds fy, ,d 
,LQsfjd ¼Ashperic½ lrg dk mi;ksx fd;k x;k gSA 
Nfo ry rd fMtkbu fd, x, çdkf'kdh dh dqy yackbZ 
yxHkx 115 feeh gSA ,ipZj LV‚i dks igys ysal ds ckn 
lanHkZ ds fy, mi;ksx dh tkus okyh IysV dh igyh lrg 
ij j[kk x;k FkkA tesZfu;e lkexzh ¼Germanium 
material½ dks fMtkbu esa mi;ksx fd;k x;k FkkA dksMoh 
¼Code V½ v‚fIVdy fMtkbu l‚¶Vos;j dk mi;ksx 
djds fMtkbu rS;kj fd;k x;k gSA fMtkbu fd, x, 
flLVe dk v‚fIVdy ysvkmV Øe'k% fp= 1 esa fn[kk;k 
x;k gSA 

flLVe dks 20°C ds v‚ijsfVax rkieku ds fy, 

fMtkbu fd;k x;k FkkA uhps fn;k x;k fp= 2%  20°C 
ij fMtkbu fd, x, flLVe dk MTF Iy‚V fn[kkrk gS%

fMtkbu fd, x, flLVe ds çn'kZu dk fo'ys"k.k 
fofHkUu rkiekuksa ij fd;k x;kA uhps fn;k x;k fp= 3 
Øe'k% &20°C vkSj 50°C ij fMtkbu fd, x, flLVe 
ds MTF Iy‚V fn[kkrk gSA

fn[kk, x, ,eVh,Q Iy‚V ls ;g Li"V gS fd 
flLVe lHkh rkieku ewY;ksa ij leku çn'kZu ugha djrk 

gSA tSls gh flLVe fMtkbu fd, x, rkieku ls 
fopfyr gksrk gS] çn'kZu xaHkhj :i ls [kjkc gks tkrk gSA

osoÝaV dksfMr fMtkbu esa igys ysal ds ckn is'k dh 
xbZ Qst IysV ¼Phase plate½ gksrh gS tSlk fd fp= 1 esa 
fn[kk;k x;k gS  dks iqryh ¼pupil½ ij j[kk x;k gSA Qst 
IysV vkus okyh rjaxÝaV ¼wavefront½ dks bl rjg ls 
la'kksf/kr djrh gS fd ih,l,Q ¼PSF½ fMQksdl ds çfr 
vlaosnu'khy gSA ysfdu ;g mRiUu ih,l,Q Åij ppkZ 
dh xbZ ikjaifjd besftax ç.kkyh ds leku ugha gSA çkIr 
,eVh,Q ¼MTF½ esa ukbfDoLV vko`fÙk ¼Nyquist 
frequency½ ds Hkhrj 'kwU; eku dk dksbZ {ks= ugha gS A

gekjs fMtkbu esa] geus ,d D;wfcd Qst IysV 
¼cubic phase plate½ dk mi;ksx fd;k gS vkSj bls 
n'kkZ;k x;k gS

fp= 1% v‚fIVdy ysvkmV

 fp= 2% 20°C ij ,eVh,Q Iy‚V

 fp= 3% &20°C vkSj 50°C ij MTF Iy‚V
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tgk¡ ¼x,y½ ,ipZj LV‚i ds lkekU;h—r funsZ'kkad gSaA 
lHkh {ks=ksa esa ,d fLFkj ,eVh,Q vkSj Li‚V vkjs[k çkIr 
djus ds fy, çR;sd vuqdwyu ds ckn fMtkbu dk 
fo'ys"k.k fd;k tkrk gSA ifj.kkeh ih,l,Q dh Hkh tkap 
dh tkrh gS rkfd bu&Qksdl vkSj vkmV&v‚Q&Qksdl 
ih,l,Q esa leku /kqa/kyh fo'ks"krk,a gksaA ih,l,Q dk 
mi;ksx fMftVy best çkslsflax ds ek/;e ls Li"V vkSj 
vafre rh{.k Nfo çkIr djus ds fy, fd;k tk,xkA

uhps fn;k x;k fp= 4% 20°C ij D;wfcd Qst IysV 
ds lkFk fMtkbu fd, x, flLVe dk ih,l,Q ¼PSF½ 
vkSj ,eVh,Q ¼MTF½ Iy‚V fn[kkrk gS%

D;wfcd Qst IysV ds çHkko dks ns[kus ds fy, 
fMtkbu fd, x, flLVe ds çn'kZu dk vyx&vyx 
rkieku ij fQj ls fo'ys"k.k fd;k x;kA uhps fn;k x;k 
fp= 5 vkSj 6 Øe'k% &20°C vkSj 50°C ij fMtkbu 
fd, x, flLVe ds ih,l,Q  vkSj ,eVh,Q Iy‚V 
fn[kkrk gSA

fn[kk, x, ih,l,Q vkSj ,eVh,Q Iy‚V ls ;g 
Li"V gS fd D;wfcd Qst IysV ds lkFk fMtkbu fd;k 
x;k flLVe &20°C ls 50°C rd lHkh rkieku ij 
yxHkx leku çn'kZu djrk gSA flLVe ds fMtkbu fd, 
x, rkieku ls fopyu gksus ij çn'kZu [kjkc ugha gksrk 
gSA
3- fu"d"kZ

 bl isij esa] F# uacj 1-2 ds fy, fMtkbu 

 fp= 4% 20°C ij D;wfcd Qst IysV ds lkFk fMtkbu fd, x, flLVe dk ih,l,Q vkSj ,eVh,Q Iy‚V

 fp= 5% 20°C ij D;wfcd Qst IysV ds lkFk fMtkbu fd, x, flLVe dk ih,l,Q vkSj ,eVh,Q Iy‚V
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v‚fIVDl tks dh 17 ekbØksu fip vudwYM 
ekbØkscksyksehVj fMVsDVj ¼8 ls 12 ekbØksu rd 
o.kZØeh; çfrfØ;k½  ds lkFk  640 X 480 lj.kh ds fy,  
foLr`r  rkieku lhek  &20°C ls 50°C ds fy, 
fMtkbu ij ppkZ dh xbZA D;wfcd Qst IysV ds fcuk 
fMtkbu us lanHkZ rkieku ¼20°C½ ij foorZu lhfer 
çn'kZu fn[kk;k ¼Diffraction limited½ ysfdu flLVe lHkh 
rkieku ewY;ksa ij leku çn'kZu ugha djrk gSA tSls gh 
flLVe fMtkbu fd, x, lanHkZ rkieku ls fopfyr 

gksrk gS] çn'kZu xaHkhj :i ls [kjkc gks tkrk gSA D;wfcd 
Qst IysV ds lkFk fMtkbu fd;k x;k flLVe &20°C ls 
50°C rd lHkh rkiekuksa ij yxHkx leku çn'kZu djrk 
gSA bl ysal ds vkmViqV ;kuh dPph Nfo ¼raw image½ 
dks best çkslsflax ds ek/;e ls lalkf/kr fd;k tk,xk 
ftldh dqath ysal flLVe ds ih,l,Q ij vk/kkfjr 
gksxhA iksLV çkslsflax ds ckn Nfo ikjaifjd ysal ç.kkyh 
dh rjg ewy Nfo ds leku gksxhA

 fp= 6% 50°C ij D;wfcd Qst IysV ds lkFk fMtkbu fd, x, flLVe dk ih,l,Q vkSj ,eVh,Q Iy‚VA

lqfopkj
mBks] tkxks vkSj rc rd er #dks tc rd y{; dh 

çkfIr uk gks tk,A

•

rqEgsa dksbZ i<+k ugha ldrk] dksbZ vk/;kfRed ugha cuk 
ldrkA rqedks lc dqN [kqn vanj ls lh[kuk gSA 

vkRek ls vPNk dksbZ f'k{kd ugha gSA
& Lokeh foosdkuUn
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ystj vk/kkfjr ,aM xse ¶;wt dk 
felkbyksa esa egRo

vkfuZdk lksuh

lkjka'k% vk/kqfud le; esa ;q) ç.kkfy;k¡ ijEijkxr 
rjhdksa ls gVdj u;h o mUur rduhdksa ds leUo; ls 
fodflr dh tk jgh gSaA lewpk fo'o ;q) ç.kkfy;ksa ds 
fodkl ds fy, vk/kqfud rduhdksa dh vksj c<+ jgk gSA 
blh Øe vusd ns'kksa esa vU; ;q) ç.kkfy;ksa ds lkFk&lkFk 
fofHkUu çdkj dh felkbyksa dk fodkl fd;k tk jgk gS] 
tks fHkUu&fHkUu rduhdksa o foy{k.kksa ¼Characteristics½ 
ij vk/kkfjr gSaA fdarq lHkh ;q) ç.kkfy;ksa ds fodkl dk 
ewy mís'; lVhdrk o 'k=q dks vf/kdre {kfr igq¡pkuk 
gh gksrk gSA

felkbyksa ds lanHkZ esa] fdlh y{; dks vf/kdre {kfr 
rc igq¡prh gS tc o‚jgsM dk foLQksV ml y{; ls ,d 
b"Vre ¼Optimum½ nwjh ij fd;k tk,A ;g b"Vre nwjh 
y{; rFkk o‚jgsM ds vfHky{k.kksa ij fuHkZj djrh gSA

lehirk ¼Proximity½ ¶;wt ,d ,slk midj.k gS tks 
y{; dh lehirk dk irk yxkdj o‚jgsM dks b"Vre 
nwjh ij foLQksV djrk gSA ;g ifj–'; felkbyksa ds 
ifjçs{; esa vkSj vf/kd tfVy gks tkrk gS] eq[; #i ls 
gokbZ y{;ksa ds fy,] tgk¡ y{; dh xfr'khyrk 
¼Maneuverability½ cgqr vf/kd gksrh gSA felkby vkSj 
y{; dh tfVy xkfrdh ¼Complex Kinematics½ ds 
dkj.k y{; dks çR;{k la?kkr ¼Direct impact½ ls u"V 
djuk yxHkx vlEHko gksrk gSA ,slh fLFkfr esa y{; dks 
felkby ds lehirk esa [kkstus rFkk o‚jgsM dks ,d 
mfpr nwjh ij foLQksV djus esa ç‚fDlfeVh ¶;wt ,d 
egRoiw.kZ Hkwfedk fuHkkrk gS] rkfd y{; dks ekj fxjkus dh 
lEHkkouk vf/kdre gksA vk/kqfud felkbyksa ds fy, 
ystj ç‚fDlfeVh ¶;wt ,d vfr egRoiw.kZ midj.k gS 
D;ksafd ystj ds }kjk ijkl ekiu vf/kd ifj'kq)rk ds 
lkFk fd;k tk ldrk gS rFkk bls çR;qik; ¼Counter 
measure½ esa ckf/kr ugha fd;k tk ldrk gSA

,aM xse ,Yxksfjn~e dk ç;ksx ystj ç‚fDlfeVh ¶;wt 
¼LPF½ dks LekVZ ¶;wt esa cny nsrk gS D;ksafd ;g y{; 
rFkk felkby dh lkis{k xfrdh ¼Relative kinematics½ 
vkSj y{; dh fLFkfr d s vk/kkj ij fu.k;Z  yrs k gAS  bl çdkj 
yts j vk/kkfjr ,Ma  xes  ¶;tw  y{; dk s mldh xfr'khyrk 

dh lHkh fLFkfr;k as e as ekj fxjku s e as l{ke gkrs k gAS
ifjp;% f}rh; fo'o;q) ds nkSjku fczVsu vkSj vesfjdk 
ds oSKkfudksa usa jsfM;ks vko`fÙk ij vk/kkfjr ç‚fDlfeVh 
¶;wt ¼RPF½ dk fodkl fd;kA ;s ¶;wt oSD;we Vîwc 
vk/kkfjr bysDVª‚fudh dk ç;ksx djds rksi vuqç;ksxksa ds 
fy;s vfHkdfYir fd, x;s FksA

Hkkjr esa lu~ 1966&1975 ds nkSjku jsfM;ks 
ç‚fDlfeVh ¶;wt ij dk;Z vkjEHk gqvk ftls 25 pound 
Leksd 'ksy ds lkFk PXE pkanhiqj esa lQyrkiwoZd çnf'kZr 
fd;k x;kA blds ckn ds o"kksaZ esa RPF dh rduhd blds 
vusd çdkjksa ds lkFk ifjiDo gksrh x;h rFkk orZeku 
le; esa dbZ {ks=ksa esa ç;ksx esa ykbZ tkrh gSA gkykafd 
ik'kZ~o yksc ¼Side lobe½ rFkk fXyaV u‚bl çHkko ds dkj.k 
jsfM;ks vko`fÙk;ksa dh dqN lhek,¡ Hkh gSaA    

v/kZpkyd ¼Semiconductor½ ystj Mk;ksM] ,oykap 
QksVksMk;ksM] fiu QksVksfMVsDVj vkfn rduhdksa ds 
fodkl ds lkFk fo'o vc RPF ds ctk; LPF ij viuk 
/;ku dsafær dj jgk gSA ystj ds xq.kksa] tSls& 
fn'kkRedrk ¼Directionality½] mPp ÅtkZ rFkk iYl eksM 
esa Lor% e‚Mqyu ds dkj.k ;g ç‚fDlfeVh lsaljksa ds :i 
esa vklkuh ls ç;ksx fd, tk ldrs gSaA lEiw.kZ fo'o esa 
ystj ç‚fDlfeVh ¶;wt o blds }kjk fMVsD'ku dh 
çfØ;k ds lEca/k esa cgqr cM+h la[;k esa dk;Z fd, x, gSaA

bl 'kks/ki= esa ,aM xse ,Yxksfjn~e ds lkFk ystj 
ç‚fDlfeVh ¶;wt dh dk;Zi)fr dks çLrqr fd;k x;k gSA
dk;Z fl)kar% ystj vk/kkfjr ,aM xse ¶;wt dk 
vfHkdYiu Time of �ight method vFkkZr çdk'k ds 
le;karjky ekiu ds fl)kar ij fd;k tkrk gSA bl 
fof/k esa uSuks lsdsaM dh ystj Lian ¼Pulse½ dks y{; dh 
vksj Hkstk tkrk gS rFkk y{; ls ijkofrZr Lian fjlhoj 
}kjk xzg.k fd;k tkrk gSA Lian ds VªkalfeV gksus ls 
fjlho gksus rd ds le;karjky dk ekiu djds bls 
çdk'k dh xfr ls xq.kk fd;k tkrk gSA ;g xq.ku ¶;wt ls 
y{; dh nwjh dks çnf'kZr djrk gSA nwjh ekiu dk 
vkadyu djus ds fy;s v/kksfyf[kr lehdj.k dk ç;ksx 
fd;k tkrk gS&  
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d=c * ¼Dt/2½

tgk¡% d ¾ vYVhehVj o y{; ds chp dh nwjh ¼ehVj½
8 c ¾ çdk'k dh xfr ¼3x10  ehVj@lsdsaM½

 Dt ¾  le;karjky ¼lsds.M½

dk;Z ç.kkyh% ystj vk/kkfjr ,aM xse ¶;wt dh lEiw.kZ 
dk;Zç.kkyh eq[;r% pkj ?kVdksa ij fuHkZj djrh gSA ¼i½ 
Vª‚lehVj e‚Mîwy ¼ii½ fjlhoj e‚Mîwy ¼iii½ ,aM xse 
çkslsflax e‚Mîwy ¼iv½ çdkf'kdh&;kaf=d foU;kl ¼Opto 
& mechanical con�guration½A çR;sd ?kVd o muds 
mi?kVdksa dk o.kZu fuEufyf[kr gS%
¼i½ VªkalehVj e‚Mîwy% VªkalehVj e‚Mîwy bfPNr 

ystj Lian dk mRiknu djrk gS ftls okrkoj.k ds 
ek/;e ls y{; dh vksj Hkstk tkrk gSA ;s ystj Lian 
y{; ls Vdjkdj ijkofrZr gksrs gSa] ftUgsa fjlhoj ij 
xzg.k fd;k tkrk gSA ;g e‚Mîwy eq[;r% ystj 
Mk;ksM ,oa rnuqlkj ystj Mªkbfoax ifjiFk ls 
feydj cuk gqvk gSA VªkalehVj ifjiFk dk çkFkfed 
?kVd gS & ystj Mk;ksMA ystj Mk;ksM iYl 
e‚Mqyu ifjiFk dh lgk;rk ls e‚Mqfyr fd;k tkrk 
gSA ;g ,d fo|qr /kkjk pkfyr çdkf'kdh & 
bysDVª‚fudh vo;o ¼Current driven opto & 

electronic component½ gS] ftls ysftax ds fy, ,d 
fuf'pr U;wure fo|qr /kkjk ¼minimum threshold 
current½ dh vko';drk gksrh gSA ystj dh 'kfä 
¼power½ ystj Mk;ksM esa çokfgr fo|qr /kkjk 
¼threshold eku ls vf/kd½ ds lekuqikfrd 
¼proportional½ gksrh gSA vr% bldh dYiuk ,d ,sls 
LCR ifjiFk ds :i esa dh tk ldrh gS tks ,d 
fuf'pr pkSM+kbZ dh Lian rFkk fuf'pr Lian iqujko`fÙk 
¼PRF½ okys Lian tsusjsVj ds }kjk fu;af=r dh tkrh 
gksA bl ifjiFk esa ystj Mk;ksM ,d R&L la;kstu 
dh Hkk¡fr O;ogkj djrk gS] ftldh çfrjks/kdrk 
yxHkx 0-5W rFkk çsjdrk 5nH&15nH gksrh gSA 
LCR foU;kl dks iw.kZ djus gsrq bl ifjiFk esa ,d 
vkos'ku la/kkfj= ¼charging capacitor½ yxk;k 
tkrk gSA ,d bysDVª‚fud fLop ¼VªkaftLVj vFkok 
MOSFET ifjiFk½ Hkh la;ksftr fd;k tkrk gS ftls 
PRF tsusjsVj dh lgk;rk ls fu;af=r djrs gSaA PRF 
tsusjsVj ds OFF jgus ds nkSjku la/kkfj= vkosf'kr 
¼charge½ gksrk gS rFkk ON jgus ds nkSjku ystj 
Mk;ksM ds ek/;e ls vukosf'kr ¼discharge½ gksrk 
gSA bl çdkj ystj Mk;ksM PRF tsusjsVj ds vuqlkj 
iYl eksM esa ystj dk mRiknu djrk gSA mRikfnr 
ystj iYl dh pkSM+kbZ vkos'ku la/kkfj= ds eku ij 

fp= 1% ystj vk/kkfjr ,aM xse ¶;wt

fp= 1% ystj vk/kkfjr ,aM xse ¶;wt dh dk;Zç.kkyh
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rFkk jkbZt VkbZe L-R la;kstu ij fuHkZj djrh gSA 
ystj ikoj dk mPpre eku la/kkfj= ds vukos'ku 
/kkjk ds mPpre eku ds lekuqikrh gksrk gSA

¼ii½ fjlhoj e‚Mîwy% fjlhoj e‚Mîwy dk dk;Z] lHkh 
çfrdwy ifjfLFkfr;ksa ds gksrs gq, Hkh] y{; ls 
ijkofrZr ystj Lianksa dks xzg.k djds mudks fo|qr 
Lianksa esa ifjofrZr djuk gSA fjlhoj e‚Mîwy ds eq[; 
?kVd gSa & çdkf'kdh] ÝaV ,aM bysDVª‚fudh ,oa 
çkslsflax bysDVª‚fudhA çdkf'kdh dk vfHkdYiu 
xzg.k fd, x, flxuy dks fjlhoj ij dsafær djus 
ds fy, fd;k x;k gSA ystj Mk;ksM ds }kjk 
mRlftZr v‚fIVdy&cSaM ds vfrfjä vU; vokafNr 
çdk'kh; ladsrksa dks vyx djus ds fy;s çdk'kh; 
fQYVj dk ç;ksx fd;k tkrk gSA bu vokafNr 
ladsrksa ds lkFk jo ¼Noise½ dh Hkk¡fr O;ogkj fd;k 
tkrk gS rFkk fjlhoj vfHkdYiu ds nkSjku budk 
'keu ¼mitigation½ fd;k tkrk gSA fQYVj cSafM~oM~Fk 
dk p;u ystj Mk;ksM ds dsaæh; rjaxnS/;Z] tks fd 
ystj Mk;ksM ds ifjpkyu ¼operating½ rkieku ds 
dkj.k ifjofrZr gksrk gS] ij fuHkZj djrk gSA vr% 
çdk'kh; fQYVj ds foosdlEer p;u ds fy, 
gfFk;kj ds ifjpkyu rkieku rFkk ÝaV ,aM 
bysDV‚fudh esa fjlhoj ds o`gn FOV ds dkj.k 
mi;ksx dh x;h jo 'keu rduhdh dks /;ku esa 
j[kuk vko';d gSA v/kZpkyd ystj Mk;ksM dk 
dsaæh; rjaxnS/;Z ls fopyu 0-2&0-3 nm/°C rd 
gksrk gSA lkekU;r% gfFk;kjksa dk okrkoj.kh; 
ifjpkyu rkieku &30° ls 70° rd gksrk gS] vr% 
dqy ifjpkyu rkieku ijkl 100°C gksxkA bl 
fLFkfr esa dsaæh; rjaxnS/;Z fopyu 20&30nm gksxkA 
bl çdkj lqj{kk gkf'k;k ds lkFk fQYVj rjaxnS/kZ~; 
cSaM dk b"Vre eku 30&40nm gksxkA blds 
vfrfjä ;g dkjd 'kfä'kkyh i`"BHkwfe fofdj.k 
¼strong background radiation½ ¼lksyj fofdj.k½ 
dh mifLFkfr esa fjlhoj ds FOV ds dkj.k Hkh 
çHkkfor gksrk gSA lksyj fofdj.k jo ?kVd dh Hkk¡fr 
O;ogkj djrk gS rFkk bldh mifLFkfr flXuy&jo 
vuqikr ¼SNR½ dks cgqr vf/kd çHkkfor djrh gSA 
SNR midj.k dh detection probability ls lEcaf/kr 
gS] vr% ;g midj.k dh fo'oluh;rk dk lwpd Hkh 
gSA i`"BHkwfe fofdj.k dk ,d vU; çHkko mPp /kkjk 
jsfVax dh ikoj lIykbZ ds vfHkdYiu esa ns[kk tk 
ldrk gSA vf/kd ek=k esa mRikfnr jo fo|qr /kkjk 
APD dh ck;flax dks Hkh çHkkfor djrh gSA tc ;g 
mPp jo /kkjk ck;flax çfrjks/k esa çokfgr gksrh gS rks 
ck;flax oksYVst Mª‚i gksrk gS] ftlls APD dk xq.ku 
dkjd ¼multiplication factor½ de gks tkrk gSA 

ifj.kkeLo:i APD ifjiFk dh laosnu'khyrk de 
gks tkrh gSA
ÝaV ,aM bysDVª‚fudh dk vfHkdYiu 'kfä'kkyh 

i`"BHkwfe fofdj.k dh mifLFkfr esa de flXuy dks fMVsDV 
djus ds fy, fd;k x;k gSA bl ifjiFk esa APD ,d 
fo|qr /kkjk lzksr dh Hkk¡fr dk;Z djrk gS] vr% bl ifjiFk 
dk çFke vo;o current to voltage convertor ;k 
Vªkal&bfEiMsal ,fEIyQk;j gSA APD Vªkal&bfEiMsal 
,fEIyQk;j ds buiqV esa v‚flys'ku mRiUu djrh gS] 
vr% vuqdwy QhMcSd la/kkfj= o çfrjks/kd ds }kjk 
bldk jksdFkke ,d tfVy dk;Z gSA bl oksYVst dks vkSj 
vf/kd ,fEIyQkbZ djds çkslsflax ds fy, varr% 
fMftVy flXuy esa ifjofrZr fd;k tkrk gSl bl 
fMftVy flXuy dh çkslsflax] çsf"kr Lian ds lanHkZ esa] 
FPGA esa dh tkrh gSA PRF tsusjsVj Hkh FPGA esa gh 
cuk;k tkrk gS rkfd VªkalehVj vkSj fjlhoj ds Dy‚d 
vkil esa leku dyk esa gksaA y{; dk fMVsD'ku ,oa ijkl 
dh x.kuk FPGA esa dh tkrh gSA ;s lwpuk,¡ RS&422 
lapkj ds ek/;e ls ,aM xse çkslslj dks çsf"kr dh tkrh 
gSaA
¼iii½ ,aM xse çkslsflax ;wfuV% ,aM xse çkslsflax ;wfuV 

dks ¶;wt dk fnekx Hkh dg ldrs gSa] D;ksafd ;g 
xfr'khyrk dh leLr lEHko ifjfLFkfr;ksa esa y{; 
dks ekj fxjkus ds fy;s foosdlEer fu.kZ; ysrk gSA 
y{; dk baxstesaV y{; ds osx] o‚jgsM okgd 
¼felkby½ ds osx] ÝsxesaV ds osx rFkk baxstesaV 
T;kferh ij fuHkZj djrk gSA y{; dh baxstesaV 
T;kferh] çdkf'kdh&;kaf=d foU;kl ¼Opto & 
mechanical con�guration½ rFkk ç‚fDlfeVh ¶;wt 
ds }kjk ijkl ekiu ls çkIr dh tkrh gSA y{; ,oa 
felkby dk lkis{k osx ,d vfr ifjorZu'khy jkf'k 
gSA ;g jkf'k v‚u cksMZ dEI;wVj ¼OBC½ ds }kjk dh 
x;h x.kuk ls çkIr dh tkrh gSA felkby dk osx] 
,fVVîwM dks.k] vkLisDV dks.k] ç‚fDlfeVh ¶;wt ds 
}kjk y{; dk ijkl ekiu rFkk bu lHkh vo;oksa ds 
vuq:i VkbZe fMys dk ç;ksx djds y{; ds baxstesaV 
dh lHkh ifjfLFkfr;ksa ds fy,] ç‚fDlfeVh ¶;wt ds 
}kjk y{; ds fMVsD'ku ds ckn o‚jgsM ds foLQksV ds 
fy, vuqdwy VkbZe fMys dk p;u fd;k tkrk gS] 
rkfd lHkh lEHko ifjfLFkfr;ksa esa y{; dks ekj 
fxjk;k tk ldsA

;kaf=d vfHkdYiu ,oa ifj.kke% mijksä fl)kar ds 
vk/kkj ij midj.k dk vfHkdYiu fd;k  x;kA ;g 
midj.k 1000 Lianksa esa ls 1 xyr Lian ¼false pulse½ ds 
QkYl vykeZ nj] 1 fdeh- dh –';rk ¼[kjkc –';rk½]  
0-5 ekbØkso‚V i`"BHkwfe fofdj.k o vko';d Lian pkSM+kbZ 
rFkk 20 eh- dh ifjpkyu ijkl ds fy;s vfHkdfYir 
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fd;k x;k gSA blds fy, 'kfä'kkyh Lian ystj Mk;ksM 
rFkk ,oykap QksVks Mk;ksM dk mi;ksx fd;k x;k gSA 
QksVks Mk;ksM 45 ,fEi;j@o‚V ds nj ls fo|qr /kkjk 
mRiUu djus dh {kerk ls dk;Z djrk gSA blesa 
LikVZu&6 FPGA dk mi;ksx çkslsflax ;wfuV ds :i esa 
fd;k x;k gSA

ifjiFk esa ystj Mk;ksM ds yhM çsjdRo dh 
mifLFkfr Lian vfHky{k.kksa ds lEca/k esa egRoiw.kZ Hkwfedk 
fuHkkrk gSA fo|qr /kkjk dk vf/kdre eku] Lian dh 
pkSM+kbZ rFkk jkbZt VkbZe rnuqlkj ifjiFk esa L, C vkSj R 
ds eku ij fuHkZj djrs gSaA ifjiFk dh vko';d ifjpkyu
okYs Vrk Hkh ifjiFk d s çjs dRo ij fuHkjZ  djrh gAS

bl midj.k esa ystj Mk;ksM o ,oykap QksVksMk;ksM] 
muds vuq:i bysDVª‚fudh ds lkFk çdkf'kdh&;kaf=d 
foU;kl ¼Opto & mechanical con�guration½ esa bl 
çdkj O;ofLFkr fd;s x;s gSa fd felkby ds X&v{k ij 
vkxs dh vksj ,d çdk'kh; ¼ystj½ 'kadq çkIr fd;k tk 
ldsA

çdkf'kdh&;kaf=d foU;kl ds lkFk ,d iw.kZ 
midj.k fp= la- 2 esa fn[kk;k x;k gSA bl foU;kl dh 
lgk;rk ls çkIr ystj ds çdk'kh; 'kadq dk vuqçLFk 
dkV] tks CCD dSejk ds }kjk LØhu ij fy;k x;k gS] 
fp= la- 3 esa çnf'kZr gSA

bl midj.k esa dbZ ystj Mk;ksM ¼VªkalehVj½ 
Mªkboj bysDVª‚fudh ds lkFk ,dh—r ¼Integrate½ fd;s 
x;s gSaA rnuqlkj] Qksdl djus okyh çdkf'kdh o 
fMVsD'ku bysDVª‚fudh ds lkFk dbZ fMVsDVj yxk, x;s 
gSaA
milagkj ¼ ½% xf.krh; e‚My ls çkIr flLVe conclusion
iSjkehVlZ dk ç;ksx ç‚fDlfeVh ¶;wt ds fodkl esa fd;k 
x;k gSA gkykafd xf.krh; e‚My ls çkIr iSjkehVlZ dks 
iw.kZr;k midj.k esa u ifjofrZr djds] midj.k ds 
fodkl ds le; dqN ckjhd leatu ¼Fine tuning½ fd;s 
x;s gSaA fdarq e‚My vkmViqV ds }kjk midj.k ds ?kVdksa 
ds O;ogkj dks le>us esa lgk;rk feyrh gSA bl v/;;u 
esa xf.krh; e‚My dh lgk;rk ls Lian vfHky{k.kksa ij 
L]C rFkk R ds çHkko vkSj ikoj lIykbZ dh vko';drkvksa 
ij dk;Z fd;k x;k] ftldk mi;ksx mPp PRF ij 
bfPNr mPp ÅtkZ ystj Lian ds mRiknu esa fd;k x;k 
gSA blh çdkj] fjlhoj dh o`gn~  FOV dh mifLFkfr esa 
de flXuy ds fMVsD'ku ij i`"BHkwfe lksyj fofdj.k 
rFkk ekSle ds çHkkoksa dk mi;ksx fjlhoj ds ÝaV ,aM 
bysDVª‚fudh ds fodkl esa fd;k x;k gSA gkykafd 
midj.k ds vkmViqV lkaf[;dh ¼statistics½ ds vk/kkj ij 
xf.krh; e‚My esa vkSj vf/kd lq/kkj dh vko';drk gS 
rkfd Hkfo"; esa midj.k dk fodkl fcuk vf/kd ckjhd 
leatu ds fd;k tk ldsA

fp= 2% ystj vk/kkfjr ,aM xse ¶;wt fp= 3% çdk'kh; 'kadq dk vuqçLFk dkV



rduhdh if=dk

24vad% 3

ystj mRçsfjd Hkatu LisDVªfedh
¼fyCl½

dey dqekj xqykVh

çLrkouk ¼Introduction½
ystj mRçsfjr Hkatu LisDVªfedh ¼fyCl½ rduhd 

}kjk fdlh inkFkZ esa mifLFkr rRoksa ¼elements½ dh 
igpku dh tk ldrh gSA vkbZå bZå Mhå inkFkksaZ esa 
foLQksVu {kerk dks c<+kus ds fy, mlesa fefJr dh xbZ 
/kkrq ¼metals½ dh igpku Hkh fyCl }kjk laHko  gS A bl 
ys[k esa fyCl&LisDVªfedh rduhd dk mldh mi;ksfxrk 
rFkk vuqç;ksxksa ds lkFk la{ksi esa o.kZu fd;k x;k gSA 
ystj çsfjr Hkatu LisDVªfedh ¼Laser Induced 

Breakdown Spectroscopy, LIBS½
fyCl] ystj ij vk/kkfjr ,d ßijekf.od LisDVªeh 

fo'ys"k.k rduhdß ¼atomic spectroscopic analysis 
technique½ gSA bl rduhd esa inkFkZ ds ,d lw{e Hkkx 
dks IykT+ek esa ifjofrZr fd;k tkrk gSA blesa inkFkZ ds 
IykT+ek }kjk mRlftZr çdk'k dks ysal] niZ.k vFkok 
VsyhLdksi ls ,d= dj LisDVªjksehVj }kjk fo'ys"k.k dj 
ijekf.od rFkk vkf.od vf}rh; o.kZØeh; rjaxnS/;Z 
¼unique spectral wavelength½ ds vk/kkj ij rRoksa dh 
igpku dh tkrh gS rFkk mudh mRltZu rhozrk 
¼emission intensity½ d s vuiq kr d s vk/kkj ij ueuw  s dk 
ek=kRed fo'y"s k.k ¼quantitative analysis½ fd;k tkrk gAS  

inkFkZ ij ystj Lian ¼laser pulse½ dks Qksdl djus 

ij uewus ds inkFkZ dk IykT+ek rHkh curk gS tc dsfUær 
ystj Lian  }kjk dsUæ fcUnq ij 'kfä ?kuRo ¼power 

2
density½ ¼xhxk&o‚V@lseh  ds Lrj dk½] inkFkZ ds 
çdk'kh; Hkatu ¼optical breakdown½ ds fy, vko';d 
'kfä ?kuRo ls vf/kd gks tkrk gSA ;g ifjos'k 
¼environment½ rFkk y{; lkexzh ds inkFkZ ij fuHkZj 
djrk gSA inkFkZ esa Lian ÅtkZ dk ;qXeu ¼coupling½ 
,dy ¼single½ vkSj cgq&QksV‚u vo'kks"k.k ¼multiple 
photon absorption½ ds }kjk gksrk gSA
IykT+ek ds çkjfEHkd le; esa bysDVª‚u& bysDVª‚u 
¼eqä&eqä½ vkSj bysDVª‚u&vk;u ¼eqä&ck/;½ 
iquZla;kstu ¼recombination½ ?kVukØe rFkk czSELVªkyqax 
¼bremsstrahlung½ vkfn ds dkj.k lk arR;d 
¼continuum½ u‚bt mRiUu gksrh gS] ftl dkj.k çkjafHkd 
nkSj esa IykT+ek ds LisDVªk dh ;s mRltZu js[kk,a ¼emission 
lines½ u‚bt ij v/;kjksfir ¼superimposed½ jgrh gSaA 
ftl dkj.k vf/kd u‚bt dh otg ls fo'ys"k.k dkQh 
tfVy gks tkrk gSA dqN le; ckn ¼1&2 ekbØks&lsdaM½ 
IykT+ek dk rkieku uhps pyk tkrk gS rFkk u‚bt de gks 
tkrh gS vkSj ijek.kqvksa rFkk vk;uksa dk mRltZu LisDVªk 
Li"V gks tkrk gSA yxHkx 1&2 ekbØks&lsdaM ds foyEc 
dk bLrseky dj csgrj fyCl LisDVªk ntZ fd;s tk ldrs 
gSaA   

fp= 1% ystj Lian }kjk lw{e Iykt~ek dk mRiknu rFkk fyCl LisDVªk 
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fp= 2% fyCl ij vk/kkfjr fudVLFk lalwpu ç.kkyh dk vkjs[k

 fyCl dks inkFkksaZ dh rhuksa voLFkkvksa; Bksl] xSl 
rFkk æo ds fo'ys"k.k ds fy, mi;ksx fd;k tk ldrk 
gSA fyCl }kjk fdlh uewus ¼sample½ esa mifLFkr lHkh 
rRoksa dh ,d lkFk igpku dh tk ldrh gS] D;ksafd ,d 
mPp rkieku ij mÙksftr fd;s tkus ij lHkh rRo viuh 
vfHky{kf.kd ,oa vf}rh; ¼characteristic and unique½ 
o.kZØeh; rjaxnS/;Z ds çdk'k dk mRltZu djrs gSaA 
fyCl rduhd dh ;g {kerk ystj dh 'kfä] 
LisDVªksehVj dh rjaxnS/;Z ijkl rFkk lalwpd ¼detector½ 
dh laosnu'khyrk ¼sensitivity½ ij fuHkZj djrh gSA lhå 
lhå Mhå dh jsat yxHkx 170 ls 1100 uSuksehVj rd 
gksrh gSA vkor&Z lkj.kh ¼periodic table½ d s yxHkx lHkh 
rRok as dh bl rjxa n/S k;~Z  lhek d s Hkhrj  mRltuZ  j[s kk, a gAaS
fyCl ds fy, vko';d midj.k%
1- ystj % fyCl ds fy, lkekU;r% uSuksa lsdaM ystj 

dk mi;ksx fd;k tkrk gS ftudh Lian ÅtkZ dqN 
feyhå twy ls dqN lkS feyhå twy rd gksrh gSA 
ystj ÅtkZ dk p;u bl ckr ij fuHkZj djrk gS fd 
Qksdflax ç.kkyh uewus dh lrg ij ystj Lian dks 

2dsfUær ¼focus½ dj xhxk&o‚V@lseh  dk 'kfä 
?kuRo mRiUu djsaA ;g bl ckr ij fuHkZj djrk gS 
fd Qksdflax ç.kkyh fdl eki dk Li‚V cuk jgh 
gSA 

2- Qksdflax ç.kkyh%  fudVLFk lalwpu ds vuqç;ksx 
gsrq] inkFkZ dk lw{e & IykT+ek mRiUu djus ds fy, 
ystj Lian dks ysUl vFkok niZ.k ds }kjk uewus dh 
lrg ij ,d lw{e fcUnq ij dsfUær ¼focus½ fd;k 
tkrk gSA nwjLFk lalwpu esa vuqç;ksx gsrq iqat 
foLrkjd lg Qksdflax ç.kkyh ¼beam diverging 

and focusing assembly½ dk mi;ksx] nwj fLFkr 
uewus dh lrg ij ystj Lian dks Qksdl djus ds 
fy, fd;k tkrk gSA 

3- laxzkgh ç.kkyh% fyCl flXuy dks ,d= djus ds 
fy, ,d laxzkgh ysUl ¼collecting lens½ dk mi;ksx 
fd;k x;k tkrk gSaA vf/kd nwjh ds fy, ysUl ds 
LFkku ij VsyhLdksi dk mi;ksx fd;k tk ldrk gSA 

4- lhå lhå Mhå ;qfXer LisDVªksxzkQ% IykT+ek }kjk 
mRlftZr çdk'k dks çdk'kh; vlsacyh ls ,d= dj 
lhå lhå Mhå ;k vkbZå lhå lhå Mhå ;qfXer 
LisDVªksxzkQ }kjk mldk fo'ys"k.k fd;k tkrk gSA 
vkbZå lhå lhå Mhå ;qfXer LisDVªksxzkQ vis{kk—r 
egaxs fdUrq csgrj midj.k gksrs gSaA vkbZå lhå lhå 
Mhå dh eq[; fo'ks"krk ;g gS fd blesa rhoz xsfVax dh 
tk ldrh gS rFkk lkFk gh ladsrksa dk rhozhdj.k 
¼intensi�cation½ fd;k tk ldrk gSA blds fy, 
ystj ls çkIr Vhå Vhå ,yå Lian }kjk vkbZå lhå 
lhå Mhå rFkk ystj ds chp leUo; 
¼synchronization½ LFkkfir fd;k tkrk gSA ystj 
Lian ds lkis{k vkbZå lhå lhå Mhå esa 1&2 ekbØks 
lsdaM ds foyEc dk ç;ksx dj o ladh.kZ ¼dqN 
ekbØks lsdaM ls dqN feyhå lsdaM rd dh½ xsV 
pkSM+kbZ ¼gate width½ dk mi;ksx dj u‚bt dks 'kwU; 
;k U;wure fd;k tk ldrk gS vkSj lkFk gh ladsrksa 
dk rhozhdj.k fd;k tk ldrk gSA LisDVªksxzkQ ,d 
dEI;wVj ls tqM+k gksrk gS tks fd rsth ls çfØ;k dj 
çkIr vk¡dM+ksa ¼data½ dh O;k[;k dj ldus esa l{ke 
gksrk gSA

fyCl ç.kkyh dh lajpuk% 
  fyCl ç.kkyh dh lajpuk dks fudVLFk rFkk nwjLFk 

lalwpu ds vk/kkj ij nks Hkkxksa esa ck¡Vk tk ldrk gSaA 
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1- fudVLFk lalwpu ds fyCl lalwpu ç.kkyh
 fudVLFk lalwpu ç.kkyh ds nks çk:i çnf'kZr 

gSaA çFke çk:i esa fyCl ladsrksa dks ,d= djus ds fy, 
,d çdk'kh; vlsacyh ;qä Qkbcj dk mi;ksx fd;k 
x;k gSA inkFkZ ls mRiUu fyCl ladsrksa ¼signal½ dks inkFkZ 
ls LisDVªksehVj rd Qkbcj }kjk igqpk;k tkrk gSA 
tcfd f}rh; çk:i esa fyCl ladsrksa dks ,d= djus ds 
fy, ,d laxzkgh ysUl dk mi;ksx fd;k x;k gSA bl 
çdkj ds midj.k }kjk dqN nwjh ls inkFkksaZ esa mifLFkr 
rRoksa dh igpku dh tk ldrh gSA
2- nwjLFk lalwpu ds fy, fyCl lalwpu ç.kkyh

fyCl ,d iwjh rjg ls çdk'kh; rduhd gSA ;g 
rduhd ,d xSj&laidZ ¼non & contact½ rFkk U;wure 
fouk'kdkjh ¼minimal destructive½ gS rFkk bls mfpr 
nwjchu ra= ¼telescopic apparatus½ ds lkFk iqat 
foLrkjd lg Qksdflax ç.kkyh ¼beam diverging and 
focusing assembly½ dk mi;kxs  dj njw LFk fo'y"s k.kkRed 
rduhd d s :i e as bLres ky fd;k tkrk gAS    

,Y;qfefu;e dk fyCl LisDVªk  
fp= 4 esa ntZ ¼record½ fd, x, ,Y;qfefu;e ds 

fyCl LisDVªk dks n'kkZ;k x;k gSA ftlesa ,Y;qfefu;e dh 

eq[; ykbal dks bl rjaxnS/;Z ds lkFk n'kkZ;k x;k gSA
fyCl ds ykHk ,oa eq[; vuqç;ksx ¼Advantages 

and Important applications of LIBS½
fyCl ds okLrfod thou esa vuqç;ksxksa ds dbZ 

mnkgj.k gSa tgk¡ fyCl lQyrkiwoZd ç;ksx fd;k tkrk 
gSA fyCl ds ykHk rFkk vuqç;ksx fuEu çdkj gSa&
1- fyCl cgq&rRo lw{e fo'ys"k.k ¼micro&multi 

elemental analysis½ çnku djrh gSA fyCl }kjk 
fdlh uewus ¼sample½ esa mifLFkr lHkh rRoksa igpku 
,d lkFk  dh tk ldrh gSA vkorZ lkj.kh esa yxHkx 
gj rRo dk bl fof/k ls ,d lkFk irk yxk;k tk 
ldrk gSA 

2- fyCl dks fdlh uewus ds ;Fkk&LFkku ?kVd fo'ys"k.k 
ds fy, mi;ksx fd;k tk ldrk gSA

3- fyCl dks inkFkksaZ dh rhuksa voLFkkvksa Bksl] xSl rFkk 
æo ds fo'ys"k.k ds fy, mi;ksx fd;k tk ldrk gSA 

4- fyCl esa vf/kdrj dksbZ uewuk rS;kj djus ds fy, 
vko';drk ugha gksrh gSA 

5- ;g cgqr gh laosnu'khy rduhd gSA uewus dh dsoy 
,d cgqr NksVh lh ek=k fo'ys"k.k ds fy, i;kZIr 
gksrh gSA

6- ;g rsth ls dk;Z djrh gS rFkk okLrfod le; esa 
ifj.kke çnku djrh gSA  

7- feêh vkSj HkwfoKku] [kuu vkSj [kfutksa ds 
;Fkk&LFkku fo'ys"k.k ds fy, mi;ksxh gSA 

8- xzgksa dh pêkuksa] feêh vkfn ds xq.kkRed rFkk 
ek=kRed ¼qualitative and quantitative½ ?kVd 
fo' ys"k.k  esa fyCl dk bLrseky fd;k tk ldrk gSA 

9- j{kk ds {ks= esa rFkk U;k;kf;d foKku ¼Qksjsafld½ {ks= 
esa vkbZå bZå Mhå esa mifLFkr /kkrq dk irk yxk;k tk 
ldrk gSA

10- jsfM;ks/kehZ inkFkZ tSls fd ;wjsfu;e dk irk yxkus ds 
fy, mi;ksxh gks ldrh gSA 

11- /kkrq m|ksx esa bldk bLrseky /kkrq dh xq.koÙkk ds 
fu;a=.k esa fd;k tkrk gSA 

fu"d"kZ ¼Conclusion½%
 fyCl] ystj vk/kkfjr ,d vk/k q fud  

ßijekf.o; LisDVªeh fo'ys"k.k rduhdß ¼atomic 
spectroscopic analysis technique½ gSA ftldk 
mi;ksx fofHkUu {ks=ksa esa fd;k tk ldrk gSA 

fp= 3% fyCl ij vk/kkfjr nwjLFk fo'ys"k.kkRed 
ç.kkyh dk vkjs[k

fp= 4% ,Y;qfefu;e dk fyCl LisDVªk
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eksfgr dqekj tk;loky

lkjka'k& bl dk;Z esa lClVªsV ;kuh ekbYM LVhy 
¼,e,l½ ij MqIysDl dksfVax ¼IykTek ukbVªkbfMax + 
ihohMh vkdZ TiN dksfVax½ ds lkFk&lkFk u‚u MqIysDl 
¼ihohMh TiN ½ dksfVax dh xbZ gSA lClVªsV lkexzh dks 
blfy, pquk x;k] D;ksafd ekbYM LVhy dk fo'ks"k :i ls 
leqæh bathfu;fjax] rsy o xSl mRiknu vkSj Vªkalfe'ku 
m|ksx esa O;kid vuqç;ksx gS] lkFk gh ;g vis{kk—r de 
ykxr esa miyC/k gSA lw{e dBksjrk ¼ekbØks gkMZusl½ 
ijh{k.k vkSj j‚dosy vklatu ¼Adhesion½ ijh{k.k }kjk 
ihohMh VkbVsfu;e ukbVªkbM ¼TiN½ ysfir vkSj MqIysDl 
ysfir ¼IykTek ukbVªkbM + ihohMh TiN½ uewuksa ij lrg 
fo'ks"krkvksa@xq.kksa dh tkap dh xbZA MqIysDl ysfir 
uewuksa us vius xSj&MqIysDl ¼ihohMh TiN ysfir½ led{kksa 
dh rqyuk esa mPp dBksjrk vkSj mPp vklatu ¼,Mgsflo½ 
'kfä tSls csgrj ;kaf=d xq.k fn[kk,] blfy, ;kaf=d 
vuqç;ksxksa esa mi;ksx djus ds fy, vf/kd mi;qä gSaA
1- ifjp; 
 lrg bathfu;fjax fdlh ekStwnk mRikn dh 
dk;Z{kerk dks csgrj cukus esa egRoiw.kZ Hkwfedk fuHkkrh 
gSA ;g lClVªsV ij cgqr de fuHkZj gksdj ;kaf=d xq.kksa 
dks c<+kus] lrg ds xq.kksa dks fu;af=r djus ds vykok 
ykxr dks Hkh de dj ldrh gS A ihohMh TiN dksfVax dk 
mi;ksx mldh mPp dBksjrk] mPp vklatu ¼,Mgsflo½ 
'kfä vkSj de ?k"kZ.k xq.kkad ¼fÝD'ku dks,fQfl,aV½ ds 
dkj.k dbZ bathfu;fjax vuqç;ksxksa esa O;kid :i ls fd;k 
tkrk gSA gkyk¡fd] m|ksxksa esa dBksj iryh ¼fFku½ fQYe 
dksfVax ds vuqç;ksx esa rsth ls o`f) gqbZ gS] ijUrq lkekU; 
bathfu;fjax vuqç;ksxksa esa cgqr de ç;ksx fd;k x;k gS] 
D;ksafd vkerkSj ij vis{kk—r de rkdr okys de feJ 
/kkrq ¼yks vy‚;½ LVhy dk mi;ksx fd;k tkrk gSA tc 
uje lClVªsV dks mPp Hkkj ds v/khu fd;k tkrk gS] rks 
uje lClVªsV ds fo:i.k ls dBksj iryh ¼fFku½ fQYe 
[kjkc gksdj ÝSDpj gks tkrh gS] D;ksafd mPp Hkkj dh 

otg ls fdlh Hkh IykfLVd fo:i.k ds fcuk dksfVax dks 
jksdus ds fy, lClVªsV dks i;kZIr dBksj vkSj çokg 'kfä 
okyk gksuk  pkfg,A [1]- 
 IykTek ukbVªkbfMax lcls egRoiw.kZ IykTek lrg 
bathfu;fjax rduhdksa esa ls ,d gS] ftldk m|ksx esa 
O;kid :i ls feJ /kkrq LVhy vkSj Vwy LVhy tSls 
fofHkUu /kkrqvksa dh dBksjrk] la{kkj.k ¼tax½ çfrjks/k vkSj 
QVhx 'kfä esa lq/kkj djus ds fy, mi;ksx fd;k x;k gSA 
[2] ukbVªkbMsM inkFkZ f?klko vkSj la{kkj.k ¼os;j vkSj 
dksjkstu½ ls i;kZIr çfrjks/k ugha fn[kkrs gSaA ,d 
vfrfjä lqj{kkRed ijr] tSls fd gkMZ&dksfVax }kjk Hkkj 
ogu {kerk ¼yksM cs;fjax diSflVh½ dks vkSj csgrj cuk;k 
tk ldrk gSA gkMZ&dksfVax] mnkgj.k ds fy, TiN] 
ukbVªkbfMax ds ckn ,d cgqr dBksj] f?klko jfgr] Å"ek  
vkSj jklk;fud çfrjks/kh ckgjh ijr çnku djrh gSA bl 
rjg gkMZ&dksfVax ds lkFk ukbVªkbfMax ds la;kstu ls 
çkIr xq.k dksj lkexzh] dBksj dsl vkSj lrg ds chp ,d 
vPNk lkeatL; cukrs gSa [3]A
ihohMh dksfVax% vis{kk—r uje lClVªsV ij cgqr dBksj 
dksfVax djrh gSa vkSj blls mPp lkekU; Hkkj dh fLFkfr 
esa dksfVax ÝSDpj vkSj vR;f/kd f?klko gks ldrk gSA 
dksfVax ls igys ukbVªkbfMax ;k dkcZjkbftax ds }kjk 
lrg ds mipkj dk mís'; ysfir ¼dksVsM½ lrgksa dh Hkkj 
ogu {kerk dks c<+kuk vkSj dksfVax ds vklatu 
¼Adhesion½ esa lq/kkj djuk gSA dksfVax ds fy, i;kZIr 
vk/kkj u feyus ds dkj.k] tgka vdsys dksfVax ls dke 
ugha pyrk] ;fn lClVªsV ij mPp Hkkj Mkyk tkrk gS] rks 
dksfVax foQy gks tkrh gSA MqIysDl mipkj ¼lrg 
la'kks/ku + dksfVax½] ftlesa ,d gh ?kVd ij lrg la'kks/ku 
vkSj dksfVax rduhd dks ykxw fd;k tkrk gS] ,d cgqr 
gh dBksj vkSj iryh lrg ijr] vPNk os;j çfrjks/k 
mRiUu djrk gS] vkSj bl ijr ds uhps ,d c<+k gqbZ 
QVhx xq.k çkIr gksrk gSA [4]

fQftdy osij Msiksft'ku VkbVsfu;e 
ukbVªkbM dksfVax vkSj MqIysDl dksfVax dk

ekbYM LVhy ij rqyukRed v/;;u
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2- ç;ksx
2-1 lClVªsV rS;kjh

lkexzh dh jklk;fud lajpuk rkfydk 1 esa çLrqr 
dh xbZ gSA uewuksa dks 20 mm x 20 mm ds vk;keksa esa 
fy;k x;kA IykTek ukbVªkbfMax ls igys uewuksa dks Ra ¾ 
0-17 & 0-2 mm ljQsl jQusl dh lrg cukus  ds fy, 
i‚fy'k fd;k x;k Fkk A

rkfydk 1- lcLVªsV dh jklk;fud lajpuk
lkexzh  jklk;fud lajpuk ¼wt-%½@lajpuk
gYdk LVhy C-0.18, Si-0.40, Mn-0.70, S-0.04, P-

0.04, Fe-98.64

2-2 IykTek ukbVªkbfMax
IykTek ukbVªkbfMax çfØ;k Plate G lsVvi ¼O;kl 500 
mm X 700mm½ ij dh xbZ FkhA uewuksa dks rkieku% 
520°C] ukbVªkbfMax ds fy, mipkj le;% 8 ?kaVs] BaMk 
djus dk le;% 4 ?kaVs ij mipkfjr fd;k x;kA 
gkbMªkstu ¼25%½ vkSj ukbVªkstu ¼75%½ ds feJ.k dk 
mi;ksx fd;k x;k FkkA uewuksa dks ckgj fudkyus ls igys 
mUgsa oSD;we ds rgr ukbVªkbfMax rkieku ls dejs ds 
rkieku rd BaMk gksus fn;k x;k A
2-3 ihohMh dksfVax çfØ;k

VkbVsfu;e ukbVªkbM ¼TiN½ dh dksfVax] vuqipkfjr 
vkSj Iykt~ek ukbVªkbM ¼ih,u½ uewuksa ij ckYtlZ] iq.ks esa 
okf.kfT;d ihohMh vkdZ dksfVax çfØ;k }kjk rkieku : 
450°C ij BALINIT® A la;a= ij fd;k x;kA TiN 
dksfVax ls igys uewuksa dks {kkjh; ?kksy esa mipkfjr fd;k 
x;k vkSj vYVªklksfud :i l s lkQ fd;k x;k A ihohMh 
TiN yfs ir vkjS  MIq yDs l ¼ih,u  + ihohMh TiN yfs ir½ ueuw k as
ij 5-1mm l s 5-2mm dh VkbVfs u;e ukbVkª bM ¼TiN½ 
dkfs Vxa  ekVs kb Z dh ,d leku ijr çnku dh xb Z FkhA
2-4 lw{e dBksjrk ¼ekbØks gkMZusl½ eki

M~osy le; & 15 lsdaM] 100 xzke ds Hkkj ij fodlZ 
lw{e dBksjrk dks çfr uewuk vkSlru 3 baMsaVs'ku ds fy, 
vuqipkfjr] ukbVªkbMsM ] MqIysDl ¼ih,u + ihohMh TiN 
ysfir½ vkSj xSj MqIysDl ¼ihohMh TiN ysfir½ dh Åijh 
lrg LECO dh ekbØks baMsaVs'ku ijh{k.k ç.kkyh ¼LM 
300 J`a[kyk½ ij ekik x;k FkkA 100 xzke dk de Hkkj 
lClVªsV çHkko dks [kRe djus ds fy, lhfer baMsaVj  
xgjkbZ lqfuf'pr djrk gSA
2-5 vklatu ¼Adhesion½ 'kfä

j‚dosy dBksjrk ijh{k.k ç.kkyh FIE esd] e‚My 
BAB 250 dk mi;ksx lClVªsV ;kuh ekbYM LVhy ij 
iryh fQYeksa ds vklatu laca/kksa dks ekius ds fy, fd;k 
tkrk gSA dBksjrk ijh{kd ¼Hkkj 150 fdyksxzke½ baMsaVs'ku 
dh lhek ls lVs ijr dks uqdlku igqapkrk gSA tc baMsaVj 
dksfVax esa ços'k djrk gS] rks baMsaVs'ku fcanq ls njkjsa QSy 
tkrh gSaA dksfVax dks gq, uqdlku dh rqyuk fp= 1 esa 
n'kkZbZ xbZ ifjHkkf"kr vklatu 'kfä xq.koÙkk ds lkFk dh 
xbZ FkhA HF 1 dqN njkj usVodZ ds lkFk mR—"V vklatu 
xq.k fn[kkrk gS tcfd HF 6 fQYe ds lcls [kjkc 
vklatu xq.k fn[kkrk gS [5]A

3½ ifj.kke vkSj ppkZ
3-1 lw{e dBksjrk ¼ekbØks gkMZusl½ eki
 lw{edBksjrk ewY;ksa ds fy, ekbØksbaMsaVs'ku ijh{k.k 
ds ifj.kke rkfydk 3 esa fn, x, gSaA IykTek ukbVªkbM 
lClVªsV us xSj& ukbVªkbM lClVªsV dh rqyuk esa 2-5 xquk 
vf/kd dBksjrk fn[kkbZA MqIyDs l Vhª VeVas  ¼ih,u + TiN 
dkfs Vxa ½ u s ekbYM LVhy dh dBkjs rk dk s 6 xuq k l s vf/kd 
c<k+  fn;kA ekuk tkrk g S fd dkfs Vxa  d s uhp s ekVs h dBkjs  
ukbVkª bM lrg d s lex z çHkko vkjS  dkfs Vxa  dh Hkkj ogu 

fp=-1 vklatu 'kfä xq.koÙkk HF 1 ls HF 6 ¼5½
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{kerk d s dkj.k lClVVsª  dBkjs rk e as mYy[s kuh; of̀) gbq  Z gAS

3-2 vklatu ¼Adhesion½ ijh{k.k
j‚dosy lh baMsaVs'ku ijh{k.k ds ifj.kke fp= 2 esa fn[kk, 
x, gSa A

MqIysDl vkSj u‚u&MqIysDl dksfVax ds j‚dosy lh 
baMsaVs'ku Li‚V ls] ;g ik;k x;k fd IykTek ukbVªkbfMax 
us baMsaVj ds fdukjs ds ikl njkj usVodZ xBu vkSj 
IykfLVd fo:i.k dks dkQh de dj fn;kA fp= 2 ¼,½ ls 
;g Li"V :i ls ns[kk tk ldrk gS fd vuqipkfjr uewus 
ij dksfVax esa baMsaVs'ku Li‚V ds vklikl cM+h la[;k esa 
njkj usVodZ fn[kkbZ jgs gSaA ;g HF3 vkSj HF2 Ldsy 
¼[kjkc vklatu½ dk çfrfuf/kRo djrh gSA gkyk¡fd] 

MqIysDl mipkfjr uewus ds baMsaVs'ku Li‚V ds fdukjs ds 
vklikl dksbZ njkj usVodZ] lwtu ;k fo—fr ugha ns[kh 
xbZ] tks vis{kk—r vPNs vklatu dk ladsr nsrh gS] tSlk 
fd fp= 2 ¼ch½ esa fn[kk;k x;k gSA ;g HF1 Ldsy ¼vPNk 
vklatu½ dk çfrfuf/kRo djrh gSA
4- fu"d"kZ
1- bl dk;Z ls] ekbYM LVhy tSlh fdQk;rh] 

lajpukRed vkSj vuqç;ksx mUeq[k inkFkZ ij MqIysDl 
dksfVax ¼ih,u + ihohMh TiN ysfir½ lQyrkiwoZd 
fd;k x;kA

2- ekbØks&baMsaVs'ku ijh{k.k us iqf"V dh fd MqIysDl 
¼ih,u + TiN½ uewuksa dh dBksjrk 6 xquk rd c<+ xbZ] 
tcfd xSj MqIysDl ihohMh TiN ysfir uewus dh 
dBksjrk 3-5 xquk rd c<+ xbZ gSA

3-  MqIysDl mipkfjr ¼IykTek ukbVªkbM + ihohMh TiN 
ysfir½ uewuksa ds xq.kkRed j‚dosy vklatu 
¼Adhesion½ ijh{k.k us xSj MqIysDl ihohMh TiN 
ysfir uewuksa dh rqyuk esa loksZÙke xq.koÙkk okys 
vklatu dh iqf"V dhA MqIysDl ysfir uewuksa dk 
vklatu vPNh xq.koÙkk ¼HF 1½ vkSj Loh—fr Lrj ds 
Hkhrj FkkA

rkfydk 2- uewuksa ds ekbØksbaMsaVs'ku eku
uewuk@lkexzh ,e,l ¼HV ½0-1

vuqipkfjr  210
IykTek ukbVªkbMsM ¼ih,u½ 564
TiN ysfir  730
ih,u+ TiN ysfir 1319

fp= 2 ¼,½ ,e,l ihohMh TiN ¼ch½ ,e,l ih,u+ TiN ihohMh ds vklatu ijh{k.k ds fy, j‚dosy baMsaVs'ku VsLV
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mPp ifjHkk"kh rkih; çfrfcEcu ;a=ksa 
esa ç;qä Øk;ksZtsfud dwyj

vUuq dqekjh

jkf= –f"V ;U= gesa de çdk'k vkSj fcuk çdk'k dh 
voLFkk esa ns[kus dh lqfo/kk çnku djrs gSaA ;s dqN 
;qfä;ksa dks feyk dj laHko gks ikrk gSA

bl ;U= dk bLrseky dbZ {ks=ks esa fd;k tkrk gS] 
tSls dh fpfdRlk {ks=] vkS/kksfxd {ks= rFkk j{kk ds {ks= 
esaA j{kk {ks= esa ge bu ;a=ks dk bLrseky djds va/ksjs] 
dksgjs] cjlkr] 'khr _rq tSls fofHkUu ekSleh 
ifjfLrfFk;ksa esa ns'k dh lhekvksa o vU; lkefjd LFkkuks 
dh fuxjkuh dj ldrs gSaA ftlds dkj.k bu ;a=ks dk 
egRo vkSj gj ifjfLrfFk;ksa esa gekjs ns'k dh van:uh o 
ckgjh [krjksa ls lqj{kk ds fy, cgqr mi;ksxh gSA

çR;sd oLrq tks fd 0 k ls vf/kd rkieku ij gS] 
mles v.kqvks vkSj ijek.kq ds dEiu ,oa ?kw.kZu ds dkj.k 
ÅtkZ dk fujarj mRltZu gksrk jgrk gSA ;gk¡ ÅtkZ 
fujarj.k vojä fofdj.k ds :i esa gekjs ikl igq¡prh gS 
ftls rkih; çfrfoEc }kjk vo'kksf"kr fd;k tkrk gS ml 
;a= dks rkih; çfrfcEcu ;a= dgrs gSaA D;ksafd ;g gesa 
fcEc v‚CtsDV ds ik'oZ –'; dh rkih; :ijs[kk dh 
tkudkjh nsrk gSA

bu ;a=ksa esa nks 
çdkj ds vojä ÅtkZ 
lalwpd ç;qä fd;s 
tkrs gSa%
1½- QksV‚u lalwpd
2½- FkeZy lalwpd

Fke Zy l al wpd 
dejs ds rkiØe ij 
çpkfyr gk sr s g S a ] 
tcfd QksV‚u lalwpd 
77k rkieku ijA 
æfor ukbVªkstu ds 
rkieku dks lkekU; 
fof/k;ksa lsa çkIr ugha 

fd;k tk ldrk gSA
Øk;ksZtsfud xzhd Hkk"kk dk 'kCn gS tks nks 'kCnksa lsa 

feydj cuk gS dk;ksaZ rFkk tsfudA Øk;ksaZ dk vFkZ gS 
ÞvR;ar BaMkß rFkk tsfud 'kCn dk Þ tudß vFkkZr vR;ar 
fuEu rkieku mRiUu djus dh ;qfäA rkih; çfrfcEcu 
;a= vkdkj esa NksVs] iksVsZcy] gYds rFkk de 'kfä lsa 
çpkfyr gksrs gSaA var% blesa ç;qä gksus okys D;ksZtsfud 
ç'khryd Hkh vkdkj esa NksVs rFkk ÅtkZ dh de [kir 
okys gksrs gSaA
Øk;kstsfud ç'khryd dh vko';drk D;ksa iM+h

vojä ÅtkZ QksV‚u lalwpdksa esa ejdjh dSMfe;e 
VsywjkbM ¼Hg, Cd,Te½ rFkk bf.M;e ,aVheksukbM

¼In Sb½ inkFkksaZ dk ç;ksx fd;k tkrk gSa bu inkFkksaZ esa 
oftZr ÅtkZ cSaM cgqr NksVs gksrs gSa] dejs ds rkieku ij 
gh la;ksth bysDVª‚uks dks i;kZIr ÅtkZ fey tkrh gSa vkSj 
os oftZr pkyu cSaM esa igq¡p tkrs gSa rFkk –'; ls 
mRlftZr vojä ÅtkZ ds QksV‚uks dh vuqiLFkfr esa gh 
lalwpd dh vkmViqV u‚bl mRiu djrs gSa] ftls MkdZ 
/kkjk 'kksj ¼current noise½ dgrs gSaA
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okLrfod flXuy bl 'kksj esa foyqIr gks tkrs gSa vr% 
bls U;wure j[kus ds fy, lalwpd ds rki dks 77 k rd 
ys tkrs gSa blds fy, Øk;kstsfud dwyj dh vko'k;drk 
gksrh gSA bl rkieku ij bysDVª‚u viuh U;wure Lrj esa 
gh jgrs gSa] vkSj os oftZr ÅtkZ psuy dks ikj djus esa 
vleFkZ jgrs gSa bl voLFkk esa –'; lsa mRlftZr QksV‚u 
tc lalwpd ij iM+rs gSa rks muds laxr gh fo|qr ÅtkZ 
ladsr mRiUu djrs gSaA ftUgsa flXuy çkslsflax ls 
çfrfcEc esa ifjofrZr dj fy;k tkrk gSA

vr% de rhozrk ds oká fofdj.k dk vojä 
QksV‚u lalwpd }kjk laosna'khy ijkl 3&5 ekbØksu ;k 
8&12 ekbØksu esa lalwpd ,d pqukSrhiw.kZ dk;Z gSA
Øk;kstsfud dwyj dh dk;Z fof/k%
;g LVjfyax lkbZfdy Øk;ksZ dwyj ij dk;Z djrk gS 
1½ dkuksZV lkbZfdy ,d pfØ; çØe gS tks fLFkj 

vk;ru ij dk;Z djrk gS
2½ blesa xSl dks igys laihfMr fd;k tkrk gS rFkk 

ckn esa çlkfjr fd;k tkrk gS
3½ blesa fjtujsfVax ,fyesaV fHkUu rkiks ij nks 

vk;ru ds e/; Å"ek HkaMkj dk dk;Z djrk gS
4½ fjtujsfVax ,fyesaV eghu fNæ ;qä /kkrq dk 

æO;eku gksrk gS ftldh Å"ek /kkfjrk cgqr vf/kd 
gksrh gS xSl blh ds lkFk viuh Å"ek dk vknku 
çnku djrh gSA

5½ bles nks flfyUMj ftles nks fiLVu yxs jgrs gSa 
flfyUMj vkil esa fjtujsfVax ,fyesaV ds }kjk tqM+s 
gksrs gSaA

pØh; lkbfdy pkj pj.kksa esa iw.kZ gksrk gS%
1½ psEcj ̂,* esa fLFkj rki T1 xSl laihfMr dh tkrh gSA

2½ fLFkj vk;ru ij xSl fjtujsfVax ,fyesaV }kjk 
psEcj ^ch* LFkkuarfjr dj nh tkrh gS tgk¡ xSl 
viuh dSyksjh fjtujsVj dks nsdj rki T2 ij vk 
tkrh gSA

3½ psEcj ^ch* esa fLFkj rki T2 ij xSl dk çlkj gksrk 
gSA ;gk¡ ij xSl psEcj ^ch^ ds ckgj ls dSyksjh 
vo'kksf"kr djrh gSA

4½ psEcj ^ch^ ds fiLVu }kjk xSl fjtujsVj ls gksdj 

psEcj ̂,* esa okil ykSVk nh tkrh gS ;gka ij xSl iqu% 
dSyksjh çkIr djrh gSA
lalwpd ds laosnu'khy {ks= dh Å"ek dksYMfQaxj 

}kjk vo'kksf"kr gksrh jgrh gS] vkSj /kkrq dh fQUl }kjk 
cká lrg ls Å"ek dk mRltZu gksrk jgrk gS /khjs&/khjs 
dksYMfQaxj dk rki 77°c rd çkIr gks tkrk gSA

bu ç'khrydksa esa ÅtkZ dh [kir cgqr de gksrh gS 
;s ç'khryd vkdkj esa gYds

rFkk NksVs gksrs gSa blds bUgh xq.kksa 
ds dkj.k ;s iksVsZcy rkih; ;a=ksa ds fy, 
cgqr mi;ksxh gSa] vkSj vktdy budk 
vf/kdrj rkih; ;a=ksa esa ç;ksx fd;k 
tkrk gSA
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vR;f/kd Rofjr thou ijh{k.k rFkk 
vR;f/kd Rofjr çfrcy LØhfuax

iou dqekj lwjt

i;kZoj.k ijh{k.k esa] ,slh ifjfLFkfr;ka mRiUu dh 
tkrh gSa] tks ;a= dh dk;Z{kerk ij nq"çHkko Mkyrh gS] ge 
mu ij mRikn dk ijh{k.k djrs gS] rduhdh Hkk"kk esa dgs 
rks Þi;kZoj.k ijh{k.k ,d ,slk foKku gS] ftlds vUrxZr 
ge mRikn dh dk;Zdq'kyrk dk fofHkUu i;kZoj.k esa 
ewY;kadu djrs gSAÞ

i;kZoj.kh; ijh{k.k ds nks ewy :i gksrs gSa] ,d 
vuqdj.k ;k fleqys'ku ¼simulation½ vkSj nwljk ¼míhiu½ 
;k mÙkstu fLVeqys'ku ¼stimulation½A 
fleqys'ku ¼vuqdj.k½ ijh{k.k% Þmu fLFkfr;ksa dh 
udy djrk gS] tks ,d mRikn vius lkekU; mi;ksx ds 
okrkoj.k esa iwjs thoudky esa >syrk jgrk gSA bu 
ijh{k.kksa esa mRikn ij ykxw i;kZoj.kh; çfrcy& tSls fd 
rkieku] vknZzrk vkSj daiu vkfn] mRikn ds mi;ksx dh 
lhek ls ikj ugha tkrs gSaA ,d ckj tc mRikn bu  
fleqys'ku ijh{k.kksa dks  ikl dj ysrk gS] rks ;g cktkj 
;k miHkksäk ds mi;ksx ds fy, rS;kj gks tkrk gSA

fleqys'ku ¼vuqdj.k½ ijh{k.k ds dqN fofHkUu çdkj 
ds mnkgj.k fuEufyf[kr gSa%&                                                                                                           
 rkieku lkbfdy ¼Temperature Cycle½
 i;kZoj.k çfrcy tk¡p ¼Environmental Stress 

Screening½
fLVeqys'ku ¼míhiu½ ijh{k.k% flE;qysVsM i;kZoj.k 
ijh{k.k esa vkerkSj ij ijh{k.k oLrqvksa ds fy, —f=e 
okrkoj.k cuk;k tkrk gS rkfd muds çR;kf'kr okrkoj.k 
ds fy, visf{kr yphysiu dk fu/kkZj.k fd;k tk lds] 
fLVeqys'ku ijh{k.kksa esa fdlh mRikn dh detksfj;ksa vkSj 
lhekvksa dks mtkxj djus ds fy, çfrcyksa dk mi;ksx 
djrs gS] vDlj bu ijh{k.k esa fdlh mRikn dks foQyrk 
ds fcanq ls ikj ys tkrs gSA míhiu ijh{k.k dks Rokfjr 
ijh{k.k Hkh dgk tkrk gSA míhiu ijh{k.k ds mnkgj.k 
bl çdkj gS%&

 vR;f/kd Rofjr thou ijh{k.k [Highly 

Accelerated Life Testing(HALT)] 
 vR;f/kd Rofjr ruko LØhfuax [Highly 

Accelerated Stress Screening(HASS)] 

vR;f/kd Rofjr thou ijh{k.k ¼HALT½%  bldk 
mi;ksx fMtkbu nks"kksa dk irk yxkus ds fy, fd;k tkrk 
gS] rkfd vfHkdYiu mPp dksfV dk cu ldsA bl 
rduhd esa mPp rkieku ifjorZu dh nj ls] rkieku o 
vknZzrk dks la;qä djus ds ckn jsaMe okbczs'ku djds 
mRikn ds nks"kksa dks [kkstrs gSA ;g ,d mRikn vfouk'kd 
¼uku fMLVjfDVo½ thou lkbZfdy ijh{k.k gSA

;g mRikn fo'oluh;rk c<+kus dh ;g ,d çfrcy 
ijh{k.k rduhd gS] orZeku esa bysDVª‚fuDl] daI;wVj] 
fpfdRlk vkSj lSU; lfgr fofHkUu çdkj ds m|ksxksa esa 
mRikn fo'oluh;rk esa lq/kkj ds fy,] çeq[k fofuekZ.k 
vkSj vuqla/kku rFkk fodkl laxBuksa }kjk rduhd dk  
mi;ksx fd;k tk jgk gSA

bls mRikn ds thou dky esa dbZ ckj çHkkoh <ax ls 
mi;ksx fd;k tk ldrk gSA mRikn fodkl ds nkSjku 
blds }kjk] vfHkdYiu dh detksjh dk irk yxkdj de 
dher ij la'kks/ku fd;k tk ldrk gSA detksfj;ksa dks 
[kkstus vkSj tYnh cnyko ykus ls] ;g fodkl ykxr 
rFkk cktkj esa blds y‚fUpax le; dks Hkh de fd;k tk 
ldrk gSA 

tc dksbZ mRikn cktkj esa y‚Up fd;k tkrk gS] rks 
bl rduhd }kjk ubZ fofuekZ.k çfØ;kvksa ds dkj.k gksus 
okyh leL;kvksa Hkh mtkxj gks ldrh gS vkSj ;fn ,d 
mRikn cktkj esa y‚Up djus ds ckn bls  mi;ksx fd;k 
tkrk gS] rks bldk mi;ksx ?kVdksa] fofuekZ.k ;k mRiknu 
vkfn esa ifjorZu ds dkj.k mRikn fo'oluh;rk dk 
v‚fMV djus ds fy, Hkh fd;k tk ldrk gSA

,d u, mRikn ds dbZ detksj fyad dks mtkxj 
djus ;g rduhd egRoiw.kZ gSaA bl [kksth rduhd es  
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rsth ls çfrcy dk mi;ksx djds detksfj;ksa dk irk 
yxkrs gSaA HALT dk y{; yxkrkj detksfj;ksa dks <w¡<uk 
vkSj mUgsa Bhd djuk gS] ftlls mRikn dh fo'oluh;rk 
c<+ tkrh gSA viuh Rofjr ç—fr ds dkj.k] HALT 
vkerkSj ij ikjaifjd ijh{k.k rduhdksa dh rqyuk esa 
vf/kd rst vkSj de [kphZyk gSA

HALT ,d ijh{k.k rduhd gS ftls VsLV&Vw&Qsy 
¼Test-to-fail½ dgk tkrk gS] tgk¡ fdlh mRikn ij 
ijh{k.k mlds Qsy gksus rd fd;k tkrk gSA HALT {ks= esa 
fo'oluh;rk ewY; ;k foQyrk dh laHkkouk dks fu/kkZfjr 
djus ;k çnf'kZr djus esa enn ugha djrk gSA dbZ Rofjr 
thou ijh{k.k VsLV&Vw&ikl ¼Test-to-pass½ gSa] ftldk 
vFkZ gS fd os mRikn thou ;k fo'oluh;rk dk çn'kZu 
djus ds fy, mi;ksx fd, tkrs gSaA

fdlh mRikn esa detksj dM+h dks mtkxj djus ds 
fy, mRikn fodkl ds çkjafHkd pj.kksa esa HALT dk 
çn'kZu djus dh vR;f/kd vuq'kalk dh tkrh gS] rkfd 
mRikn dks la'kksf/kr djus vkSj lq/kkjus ds fy, csgrj 
ekSdk vkSj vf/kd le; fey ldsA

 HALT esa dbZ çfrcy dkjdksa ¼,d fo'oluh;rk 
VsLV bathfu;j }kjk r;½ vkSj @;k fofHkUu dkjdksa ds 
la;kstu dk mi;ksx gksrk gSA lkekU; :i ls mi;ksx 
fd, tkus okys çfrcy dkjdksa bysDVª‚fuDl vkSj ;kaf=d 
mRiknksa ds fy, rkieku] daiu vkSj vknZzrk gSaA vU; 
dkjdksa esa oksYVst] djaV] ikoj lkbdfyax vkSj muesa ls 
la;kstu Hkh 'kkfey gks ldrs gSaA
fof'k"V HALT çfØ;k,a

HALT rduhd esa i;kZoj.kh; çfrcy ykxw gksrs gSa]  
varr% mi;ksx ds nkSjku visf{kr Lrj ls dkQh Åij 
igq¡p tkrs gSaA HALT esa mi;ksx fd, tkus okys çfrcy 
vkerkSj ij xeZ vkSj BaMs rkieku] rkieku pØ] jsUMe 
daiu] oksYVst vkSj ikoj lkbfdfyax gSaA ijh{k.k ds 
nkSjku mRikn dh dk;Z{kerk VsLV gksrk gS vkSj 
foQyrkvksa dh yxkrkj fuxjkuh dh tkrh gSA tSlk fd 
çfrcy&çsfjr foQyrk,¡ gksrh gSa] bldk dkj.k [kkstdj 
fu/kkZfjr djrs gS] vkSj ;fn laHko gks rks] leL;k dh 
ejEer Hkh djrs gS] rkfd ijh{k.k vU; detksfj;ksa dks 
<w¡<uk tkjh j[kk tk ldsA
HALT dk vkmViqV gesa ;g crkrk gS% 
1-  mRikn esa dbZ foQyrk jkLrs gks ldrs gS tks çn'kZu 

ijh{k.k esa mRikn ij çR;kjksfir gksrs gSaA 

2-  mRikn dh Åijh lhek ¼Åijh vkSj fupyk½A budh 
rqyuk ,d fMtkbuj ds ekftZu ;k vkiwfrZdrkZ 
fofunsZ'kksa ds lkFk dh tk ldrh gSA 

3-  mRikn dh fMLVªDV lhek ¼og lhek ftl ij mRikn 
dh dk;Z{kerk [kks tkrh gS vkSj dksbZ fjdojh ugha dh 
tk ldrh gS½

VsLV psEcj
HALT ds fy, ,d fo'ks"k i;kZoj.kh; psEcj 

vko';d gksrk gS] ;g mi;qä d{k] tks okafNr vko`fÙk ds 
lkFk ,d mi;qä çksQkby ds Nn~e jsUMe daiu 
¼pseudo & random vibration½ dks ykxw djus esa Hkh l{ke 
gksrk gS] HALT psEcj dks 6 DOF ¼Lora=rk dh fMxzh½ esa 
10]000 gVZ~t rd jsaMe daiu ÅtkZ mRiUu djus okyk Hkh 
gksuk pkfg,A dHkh&dHkh HALT d{kksa dks Repetitive 
shock psEcj Hkh dgk tkrk gS D;ksafd blesa daiu iSnk 
djus ds fy, Pneumatic air hammers dk mi;ksx Hkh 
fd;k tkrk gSA psEcj dks] rkieku esa rsth ls cnyko ds 
fy, Hkh l{ke jgrk gS vkSj de ls de ifjorZu dh 
U;wure nj 50°C/feuV gksuh pkfg,A vkerkSj ij mPp 
'kfä okys çfrjks/kd rki rRoksa dk mi;ksx ghfVax ds 
fy, fd;k tkrk gS vkSj rjy ukbVªkstu ¼LN2½ dk 
mi;ksx 'khryu ds fy, fd;k tkrk gSA

HALT çfØ;k,¡] ç;ksx'kkykvksa esa fHkUu&fHkUu gksrh 
gSa] ysfdu vke rkSj ij çfØ;k ds leku çn'kZu fd;k 
tkrk gS tks uhps la{ksi esa çLrqr fd;k x;k gSA HALT 
çfØ;k dks 5 pj.kksa esa foHkkftr fd;k x;k gS%&
1 & rkieku çfrcy LVst
2 & rkieku jSai] LVst 
3 & daiu çfrcy LVst 
4 & la;qä rkieku vkSj daiu çfrcy LVst 
5 & rkieku fMLVªDV lhek,¡ 
1 & rkieku çfrcy LVst%& 
 LVst 1 dk mi;ksx rkieku ds fy, HALT 
ifjpkyukRed lhek fu/kkZfjr djus ds fy, fd;k tkrk 
gSA ,d pj.k 1 ds y{; esa fMLVªDV'ku dk dkj.k ugha gS] 
ysfdu dHkh&dHkh ifjpkyu vkSj fMLVªDV lhek,¡ ,d 
lkFk gksrh gSaA rkieku vkSj daiu ds fy, HALT fMLVªDV 
lhek,¡ vkerkSj ij pj.k 3 ls 5 esa ikbZ tkrh gSaA 

 LVst 1 dks dksYM LVsi LVªsl ds lkFk 'kq: gksrk gSA 
ijh{k.k 10°C ij 'kq: fd;k tkrk gS vkSj 10°C dh  o`f) 
ls fu/kkZfjr ifjpkyu lhek rd ?kVk;k tkrk gS ;k 
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&100°C ds U;wure rkieku rd igq¡pk;k tkrk gSA
çR;sd pj.k ij jgus dk le; fcanq ds :i esa 

ifjHkkf"kr fd;k x;k gS tc fMokbl vkSj mlds ?kVdksa 
dk fLFkjhdj.k vkSj lar`fIr çkIr dh tkrh gS tks vkerkSj 
ij 15 ls 20 feuV gksrh gSA bl LVscykbts'ku vof/k ds 
nkSjku v‚ijsfVax ijh{k.k gksrk gSA mRikn ij j[ks x, 
FkeksZdiwy ls çkIr rkieku eki ls Mosy le; fu/kkZfjr 
fd;k tkrk tk gSA 

LVst 1 esa nwljk Hkkx g‚V LVsi LVªsl gSA ijh{k.k 
40°C ls 'kq: gksrk gS vkSj 10°C dh  o`f) ls fu/kkZfjr 
ifjpkyu lhek rd c<+k;k tkrk gS ;k +200°C ds 
rkieku rd igq¡pk;k tkrk gSA blds vykok] vius 
çn'kZu ij vk/kkjHkwr eki çkIr djus ds fy, HALT 'kq: 
djus ls igys dejs ds rkieku ;k 25°C ij mRikn dk 
dk;kZRed ijh{k.k djuk vPNk vH;kl gSA  
2 & rkieku jSai] LVst %& 

bl pj.k ds nkSjku] rsth ls jSai ds lkFk rkieku pØ 

mRikn ij ykxw fd;k tkrk gSA pkSEcj dk rkieku 
60°C/feuV ij cnyrk gSA xeZ vkSj BaMs rkieku dh 
Vksyjsal vke rkSj ij ±10°C rd gksrh gSA dqy ik¡p pØ 
fy, tkrs gSaA
3 & daiu çfrcy LVst% 

,d cz‚McSaM daiu LisDVªe HALT d{k rkfydk ds 
ek/;e ls ykxw fd;k tkrk gS] HALT pkSEcj dh Vscy dks 
6 H DOF ¼Lora=rk dh fMxzh½ esa 10]000 gVZ~t rd jsaMe 
daiu ÅtkZ mRiUu djus okyk gksuk pkfg,A okbczs'ku 
LVsi LVªsl 10 grms ls 'kq: gksxk vkSj v‚ijsfVax] 
fMLVªDV fyfeV] ;k pkSEcj dh vf/kdre okbczs'ku ysoy 
rd igqapus rd 5 grms LVsi esa c<+ tk,xkA 40 grms 
Lrj ls 10 grms ds fy, 1 feuV esa igq¡pk fn;k tkrk gSA 
çR;sd pj.k esa Mosy le;] QsfVx Msest dks lafpr djus 
ds fy, yxHkx 15 feuV gksrk gSA 5 KHz cSaMfoM~Fk ds 
lkFk grms dks ekik tkrk gSA ;g ijh{k.k yxHkx 20 ls 
25°C ds dejs ds rkieku ij fd;k tkrk gSA 

fp= 1- rkieku çfrcy LVst

fp= 2-
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4 & la;qä rkieku vkSj daiu çfrcy LVst%& 
la;qä rkieku vkSj daiu ruko pj.k 4 esa ykxw gksrs 

gSaA bl pj.k ds nkSjku] pkSEcj gok dks 60°C/ feuV esa 
cny fn;k tkrk gSA xeZ vkSj BaMs rkieku pj.k 2 esa 
mi;ksx fd, tkus okys leku gSaA çR;sd xeZ vkSj BaMs 
rkieku ij jgus dk le; pj.k 2 esa mi;ksx fd;k tkrk 
gSA daiu dk Lrj çR;sd rkieku pj.k ds nkSjku r; 
fd;k tkrk gS vkSj 10 grms ls 'kq: gksrk gS vkSj c<+rk gS 
v‚ijsfVax ;k fMLVªDV lhek ;k 10 grms ds vf/kdre 
daiu Lrj rd 60 grms rd igq¡p tkrk gSA
5 & rkieku fMLVªDV lhek,¡%&

de v‚ijsfVax lhek ij 'kq: djds] 10°C dh o`f) esa 
rkieku dks de djds] fMLVªDV lhek ;k psEcj &100°C 
ds U;wure rkieku gh fMLVªDV dh lhek gksrh gSA Åijh 
v‚ijsfVax lhek ij 'kq: djds vkSj 10°C dh o`f) esa 
rkieku 10°C dh o`f) esa rkieku dks de djds] 
fMLVªDV lhek ;k pkSEcj +200°C ds vf/kdre rkieku gh 
fMLVªDV dh lhek gksrh gSA 

pj.k 1 esa LFkkfir Mosy le; dk vkerkSj ij 
mi;ksx fd;k tkrk] gkykafd ;fn mRikn dke djuk can 
dj nsrk gS ;k foQyrk gksrh gS rks Mosy le; dks de 
fd;k tk ldrk gS ;fn mRikn lapkfyr gksus es foQy 
jgrk gS rks ;g ns[kus ds fy, mRikn Bhd gks x;k gS ;k 
ugha rkieku dks 20°C rd de ;k c<+k;k tkrk gS ;fn 
mRikn 20°C fLFkj gksus ds ckn pkyw ugha gksrk] rks mRikn 
dh ejEer dh tkrh gS ¼;fn O;kogkfjd gks½ rkfd 
ijh{k.k rkieku dk foLrkj fd;k tk ldAs  ;fn 
O;kogkfjd ugh a g]aS  rk s pj.k 5 dk s lekIr dj fn;k tkrk gAS  
(Highly Accelerated Stress Screening (HASS) 
vR;f/kd Rofjr çfrcy tk¡p%&

HASS mRiknu mRiknksa ;k ?kVdksa ij fofuekZ.k ds 
nkSjku fd;k tkrk gSA ;g ,d LØhfuax fof/k gS ftldk 
mi;ksx fofuekZ.k nks"kksa dks mtkxj djus ds fy, fd;k 
tkrk gS] ;g nks"k] f'kfiax] HkaMkj.k vkSj mi;ksx lfgr 
okrkoj.k ds çHkko ds dkj.k gksrs gSaA 

HASS LØhfuax çksxzke esa ços'k djus ls igys] HALT 

fp= 3-

fp= 4-
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}kjk ,d etcwr mRikn fMtkbu rS;kj djrs gSA 
,d Proof of Screen ¼POS½ ¼dHkh&dHkh Safety of 

Screen dgk tkrk gS½] dk 
mi;ksx HASS dks ekU; djus ds 
fy, fd;k tkrk gS] rkfd ;g 
lkfcr gks lds fd lkekU; 
thoudky ds fy, i;kZIr thou 
cpk gSA

 HASS ds nkSjku] çfrcy 
de le; esa nks"kksa dks mRiUu 
djus ds fy, lkekU; v‚ijs'ku 
dh rqyuk esa vf/kd gksrk gS] 
gkykafd çfrcy HALT }kjk fl) 
fd, x, fMtkbu dh {kerk ds 
Hkhrj gh gksrs gSaA ;g çfrcy 
ikjaifjd i;kZoj.kh; çfrcy tk¡p ¼bZ,l,l½ esa mi;ksx 
fd, tkus okys çfrcy ls vkerkSj ij vf/kd vkØked 
gksrs gSa tks HASS dks bZ,l,l dh rqyuk esa vf/kd dq'ky 
LØhu cukrs gSA HASS dh LØhfuax vke rkSj ij ,d ?kaVs 
ls ysdj dqN ?kaVksa rd gksrh gS tcfd ESS LØhu esa dqN 
fnu yx ldrs gSaA 

HASS esa mi;ksx fd, tkus okys çfrcy ds çdkj 
HASS esa mi;ksx fd, tkus okys leku gSaA HASS la;qä 
rkieku lkbfdy pkyu] jsaMe daiu vkSj fo|qr 
yksfMax@ fuxjkuh dk mi;ksx djrk gSA HASS LØhu 
mlh çdkj ds psEcj esa dh tkrh gSa ftldk mi;ksx 
HALT ds fy, fd;k tkrk gSA HASS esa daiu dks jsaMeyh 
<ax ls ,d O;kid vko`fÙk jsat esa ykxw fd;k tkrk gS] tks 
6 fMxzh ÝhMe esa 10]000 gVZ~t rd ÅtkZ iSnk djrk gSA
,d fof'k"V HASS çksQkby D;k gS\

lkekU;r% ,d fof'k"V HASS çksQkby fp= 1 esa 
fn[kk;k x;k gSA HASS çksQkby dk igyk Hkkx ¼0 ls 

minutes 40 feuV½ ,d vo{ksi.k ¼Precipitation½ LØhu 
gS ftldk mi;ksx vO;ä nks"kksa dks mRiUu djus ds fy, 
fd;k tkrk gSA o"kkZ LØhu esa yxHkx 40 & 60°C/ feuV 
ds mPp Lrj ds fLFkj daiu vkSj rkieku dh nj gksrh gSA 
HASS çksQkby dk nwljk Hkkx ¼40 & 75 feuV½ ,d 
[kksth LØhu gS ftldk mi;ksx vo{ksfir nks"kksa dk irk 
yxkus ds fy, fd;k tkrk gSA fMVsD'ku LØhu esa yxHkx 
5 & 10°C/feuV ds ifjorZuksa ds e‚MîwysVsM daiu vkSj 
/kheh rkieku nj ds fuEu Lrj gksrs gSaA dHkh&dHkh 
fMVsD'ku LØhu ds nkSjku vkarjkf;d nks"kksa dks <wa<uk 
vklku gksrk gS D;ksafd ruko dk Lrj de gksrk gS vkSj 
ifjorZu dh rkieku nj /kheh gksrh gSA

HASS dk mi;ksx D;ksa djrs gS
,d etcwr] fo'oluh; mRikn dk mRiknu djus ds 

fy,A 
fuekZ.k xq.koÙkk dh tkap vkSj lq/kkj ds fy, mRiknu 

?kVdksa dh fu;fer v‚fMV ;k LØhfuax djus ds fy,A 
de {ks= foQyrkvksa vkSj okjaVh [kpksaZ esa deh ykus ds 

fy,A 
HASS ds ykHk D;k gSa\

HASS LØhu ikjaifjd i;kZoj.k ruko LØhfuax 
¼ESS½ fof/k;ksa ls NksVh gSaA blls LØhu mRiknu esa de 
le; vkSj ykxr yxrh gSA pw¡fd LØhu ESS dh rqyuk esa 
NksVh vkSj vf/kd vkØked gksrh gSA 

 nks"k vkerkSj ij tYn gh ik, tkrs gSaA
 leL;kvksa dks rsth ls lq/kkjk tkrk gSA
 nks"k jfgr mRikn xzkgdksa rd igq¡prs gSaA
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çdk'kh; ;U=ksa esa mi;ksx gksus okys 
fLdfeV& ispku fçTe dk  ijh{k.k

fjrq jksfgyk

j{kk vuqla/kku ,ao fodkl laxBu ¼MhvkjMhvks½ 
gekjs ns'k dh j{kk ç.kkfy;ksa ds fMtkbu ,ao fodkl ds 
fy;s fujarj dk;Zjr gS vkSj rhuks j{kk lsokvksa ;kfu fd 
ty] Fky vkSj ok;qlsuk dh vko';drkvksa ds vuqlkj 
gfFk;kj ç.kkfy;ksa vkSj midj.kksa ds mRiknu esa 
vkRefujHkrkZ c<kus dh fn'kk esa dk;Zjr jgk gSA Hkkjr dh 
lhek,a leqæ] i`Foh vkSj vkdk'k {ks=ksa esa iMkslh ns'k dh 
lhekvksa ls yxh gSA bu lHkh {ks=ksa dh j{kk ,oa fuxjkuh 
ds fy;s vR;k/kqfud mRiknksa ,oa ç.kkfy;ksa dh 
vko';drk gksrh gS A vkbZ- vkj- Mh- bZ- jk"Vª dh lqj{kk 
gsrq mPp rduhdh ds çdk'kh; ,oa fo|qr çdkf'kdh ;a=] 
ystj ç;ksT;rkvksa] rkih; çfrfcEcu ;U=] gksyksxzkfQd 
lkbV] ;q)d VSadksa] yMkdw foekuksa] tyiksrksa ,oa 
iuMqfCc;ksa bR;kfn esa egRoiw.kZ Hkwfedk çnku dj ns'k dks 
vkRefuHkZj ,oa fodflr jk"Vª cukus dh fn'kk esa ç;kl 
djrs gq;s cyL; ewya foKkue~ ds vius ewy ea= dks 
lkFkZd dj jgk gS A
 fofHkUu fo|qr çdkf'kdh ;a=ksa dh mPp rduhdh ds 
fodkl ds fy;s ;a=ksa dk ç;ksx'kkyk esa ifj'kq) çdk'kh; 
ijh{k.k] fujh{k.k ,ao ewY;kadu fd;k tkrk gSA bu ;a=ks esa 

fofHkUu çdkj ds ?kVdksa dk ¼fp= 1½ tSls  ysal ] niZ.k ] 
fçTe]ost IysV] jsfVdy ¼reticle½] lekukarj IysV bR;kfn 
ç;ksx fd;k tkrk gS ftudk Tolerance cgqr VkbZV gksrk 
gS blfy, budk ijh{k.k Hkh ç;ksx'kkyk esa cgqr ckjhdh 
,oa lko/kkuh }kjk fd;k tkrk gSAftlls {ks=h; 
vfHkç;ksx ds nkSjku vlQyrk ds lEHkkfor dkj.kksa ls 
cpk tk ldsA
çdkf'kdh
HkkSfrd  'kkL=  dh  og   'kk[kk  tgka¡ çdk'k  fdlh   
inkFkZ  ds  lkFk  ijLij  fØ;k  djrk  gS  rks inkFkZ  
ds  dkj.k  çdk'k  ds  xq.kksa  es  gksus  okys  ifjorZu 
dk v/;;u çdkf'kdh dgykrk gSA
çdk'kh; ;a=ksa esa fçTe dh egÙkk%&
 çdkf'kdh esa fçTe ,d egRoiw.kZ Hkwfedk fuHkkrk gS tks 
fd ltkrh; ¼homogeneous½] Bksl ¼solid½ ikjn'khZ 
¼transparent½] viorZd ¼refractive½ ek/;e gS tks ,d 
dks.k ij >qdh gqbZ nks lery lrgksa ls f?kjk gksrk gS] tks 
çdk'k dk viorZu djrk gS rFkk çdk'k iFk fofHkUu 
fn'kkvksa esa ifjofrZr djrk gSA fo|qr çdkf'kdh ;a=ks esa 

fp= 1% fofHkUu çdkf'kdh ?kVd
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dbZ çdkj ds fçTe dk ç;ksx gksrk gS tks fd vuqç;ksx ds 
vk/kkj ij fofHkUu vk—fr;ksa esa cuk;s tkrs gSaA
ƒ- f=Hkqt fçTe ¼Triangular Prism½
„- iw.kZ vkrafjd ijkorZu fçTe ¼TIR Prism½
…- fdj.k foHkktu fçTe ¼Beam Spilliter½
†- fo{ksi.k fçTe ¼Wedge Prism½
‡- fLdfeV& ispku fçTe Schimitt & Pechan Prism

 lHkh çdkj ds fçTeksa dk ijh{k.k ç;ksx'kkyk esa 
v‚Vksd‚fyesVj rFkk  xksfuvksehVj }kjk fd;k tkrk gSA
fLdfeV&ispku fçTe ¼Schimitt &Pechan Prism):

 fLdfeV&ispku fçTe ,d egRoiw.kZ fçTe gS ftldk 
ç;ksx fofHkUu midj.kksa esa fd;k tkrk gSA ;g fçTe nks 
fçTeksa dk tksM+ gS bu nksuksa fçTeksa ds chp ,;j xSi gksrk 
gS bl ,;j xSi ds dkj.k blesa pkj lrg gksrh gSaA 
Schimitt & Pechan fçTe ¼fp= 2½ çfrfcEc dks ,d lkFk 
gh invert vkSj revert dj ldrh gSA bu nksuksa fçTeksa dk 
vfHkdYiu ¼design½ bl çdkj fd;k tkrk gS fd 
entrance beam vkSj exit beam ges'kk leka{kh 
¼co&axial½ jgsA vFkkZr ;g viuh vkfIVdy ,fDll ls 
fopfyr u gksA bl fçTe esa :Q ¼Roof½ gksrh gS] blfy, 
fn;k tkrk gS fd ftlls fd nks ckj çdk'k dk ijkorZu 
gks ldsA bl çdkj Schimitt & Pechan prism esa dqy 06 
re�ections gksrs gS ftlls ge oLrq dks 180° ?kw.kZu 
¼rotate½ dj ldrs gSaA çdk'kh; ;a=ksa esa optical design 
ds vuqlkj tksM+s x, fçTeksa dh lgk;rk ls dbZ ysalksa dh 
vko';drk ds fcuk oLrq dk lgh çfrfcEc çkIr gksrk gS 
vkSj lkFk gh midj.k dh dqy yEckbZ Hkh de gks tkrh gS 

ftlls gYds vkSj NksVs çdk'kh; ;a= cuk;s tk ldsA 
fLdfeV& ispku fçTe dk ç;ksx vke rkSj ij nwjchu 
¼fp= 3½ esa Nfo fuekZ.k ç.kkyh ds :i esa fd;k tkrk gSA
fLdfeV&ispku fçTe ¼Schimitt & Pechan Prism½ 
dk  ijh{k.k%&
fLdfeV&ispku fçTe dk ijh{k.k xksfuvksehVj Onkjk 
fd;k tkrk gSA xksfuvksehVj v‚Vksdksfyes'ku 
¼Autocollimation½ ds fl)kar ¼fp= 4½ij vk/kkfjr gSA
fl)kar%& bl rduhd esa ge jsfVdy ¼reticle½ dks 
vfHkæ';d ¼adjective½ ysal ds Qksdl esa LFkkfir djds 
mls vuar ij ç{ksfir ijds niZ.k }kjk ifjofrZr djds 
çfrfcac dks iqu: mlh LFkku ij çkIr djrs gSaA
xksfuvksehVj Auto & collimator ¼v‚VksdksyhehVj½] 
Fixed Auto-collimator ¼fLFkj v‚VksdksyhehVj½ ] Prim 
Table ¼fçTe Vscy½ rFkk Angular Scale ¼ 0-1sec dh 
;FkkFrkZ ds lkFk½ ds l;ksatu ls cuk gSA ftldh lgk;rk 
ls ge fdlh Hkh fçTe dk Individual Angle ] Through 
Angle ,oa Pyramidal Error dk ekiu djrsa gSA
fLdfeV&ispku fçTe dk fuekZ.k o ijh{k.k djuk dkQh 
tfVy gksrk gSA D;ksafd blds nks vyx&vyx fçTeksa dk 
eku bl çdkj gksrk gS ftudks maintain dk ikuk dkQh 
eqf'dy gksrk gSA fLdfeV&ispku fçTe] baMLVªh ls cu 
dj vk, Fks vkSj blds fofHkUu dks.kksa dk ijh{k.k 
xksfuvksehVj dh lgk;rk ls fd;k x;kA ijUrq budh 
vk—fr bl çdkj Fkh fd budks fçTe Vscy ij j[kuk 
dkQh tfVy Fkk] fçTe Vscy ds O;kl dh fyfeVs'ku ds 
dkj.k fLdfeV&ispku fçTe dks ekmUV djuk Hkh 

fp= 2% fLdfeV& ispku fçTe fp= 3% nwjchu dk vuqç;ksx
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eqf'dy FkkA fçTe dks Vscy ij ekmUV dj çR;sd lrg 
dks v‚VksdksfyesV fd;k x;k tks dh dfBu çfØ;k Fkh 
rFkk Individual angles o Pyramidal Error dk ekiu 
fd;k] tks dh vfHkdfYir ¼Design value½ ls vyx ikbZ 
xbZ vkSj bl fçTe dks lgh djus dh t#jr Fkh] fçTe ds 
iqufuekZ.k gsrq mijksä fof/k ls stage Inspection ekiu 
fd;k x;k vkSj lkFk gh Fabrication team dks dks.kksa ds 
eku ls Hkh voxr djok;k x;k] yxkrkj  bl fØ;k dks 
nksgjkus ds mijkUr fLdfeV& ispku fçTe ds Individual 
angles ,oa Pyramidal Error vfHkdfYir ¼Design 
value½ ds vuq:i vk,A

Schimitt & Pechan Prism dh leL;k,¡%&
 bl fçTe ds :Q dks cukus esa dkQh ijs'kkuh dk 

lkeuk djuk iM+rk gS oLrq dk çfrfcEc v‚fIVdy 
vfDll e as jg s vkjS  lkFk gh nk s ckj ijkoruZ  fey 
blfy, :Q d s dk.s k dk eku 5ß l s de cukuk gkrs k gAS

 lHkh entry vkSj exit lrgksa dks Optically coated  
gksuk pkfg, ftlls dh çdk'k dk Loss de ls de 
gks vkSj gesa vf/kd ek=k esa çdk'k dk transmission 
gks vkSj ,d iw.kZ çfrfcEc çkIr fd;k tk ldsA

fp= 4% v‚Vksdksfyes'ku ¼Autocollimation½ dk fl)kar 

lqfopkj
vkdk'k dh rjQ nsf[k;sA ge vdsys ugha gSaA lkjk 
czãk.M gekjs fy, vuqdwy gS vkSj tks lius ns[krs 

gSa vkSj esgur djrs gSa mUgsa çfrQy nsus dh 
lkft'k djrk gSA

•
foKku ekuork ds fy, ,d [kwclwjr rksgQk gS] 

gesa bls fcxkM+uk ugha pkfg,A

& MkW- ,-ih-ts- vCnqy dyke
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vory NksVs vxksyh; çdk'kh; ?kVd 
dh i‚fyf'kax] Vwy fuekZ.k ,oa Hkj.k 

nj v‚fIVekbZts'ku
c`ts'k dqekj ;kno

çLrkouk& vxksyh; ysal og ysal gksrk gS] ftlesa  
çdk'kh; v{k ls nwjh ds lkis{k ysal dh oØrk f=T;k 
cnyrh jgrh gSA çdk'kh; fMtkbuj vxksyh; ysalksa ds 
ç;ksx }kjk mR—"V foiFku lq/kkj dj ldrk gSA ftlls 
de vo;oksa ds la?kê çdk'kh; ;a=ksa ls csgrj jstqyq'ku 
çkIr djrs gSA çLrqr çi= }kjk ¶;wTM flfydk ds 
vxksyh; ysal dk fuekZ.k lc&vijpj i‚fyf'kax fof/k 
}kjk çLrqr fd;k tk jgk gSA D;ksfd vxksyh; ysal ds 
fuekZ.k esa ijaijkxr Qqy&vijpj i‚fyf'kax mi;qä ugha 
gSA v‚fIVekbt js[kh; Hkj.k nj }kjk de le; esa vPNh 
çdk'kh; lrg çkIr dh tkrh gSA v‚fIVdy 
çksQkbyksaehVj }kjk vxksyh; lrg dh ekiu dh xbZ gSA 
lwpd 'kCn & vxksyh; çdk'kh; ?kVd] lc&vijpj 
i‚fyf'kax] Li‚V lkbt] çdk'kh; fuekZ.kA
1- ifjp;%
 ysal çdk'kh; ;a=ksa dk çeq[k vax gS A ;s ysal xksyh;] 
vxksyh; vFkok foorZuh; gks ldrk gSA ysal ds vkdkj esa  
fHkUurk ds vuqlkj mudks cukus dh çfØ;k Hkh 
fHkUu&fHkUu gksrh gSA ijaijkxr xzkbZafMax o i‚fyf'kax  
çfØ;k }kjk xksyh; lrg cukuk vklku gksrk gSA U;wVu 
baVjQsjksehVj }kjk xksyh; lrg dk ekiu Hkh 
vklku gksrk gSA vxksyh; vkSj foorZuh; lrg 
dk fuekZ.k vkSj ekiu çfØ;k dkQh dfBu vkSj 
pqukSrhiw.kZ gksrh gSA 
 csgrj çdk'kh; vuqç;ksxksa ds fy, xksyh; 
lrg ds ysal vkSj niZ.k çk;% loksZÙke ugh gksrs 
gSaA çdk'kh; ;a= T;knk csgrj cukus ds fy, 
vxksyh; lrg ç;ksx fd;k tkrk gSA de 
çdk'kh; vo;oksa dk mi;ksx djds] vxksyh; lrg }kjk 
vPNh çfrfcac çkIr dh tkrh gSA vxksyh; lrg dk 
vuqç;ksx] fuekZ.k o ekiu esa dfBukbZ ds dkj.k lhfer 
gSA foiFkuksa dks nwj djus ds fy, çdk'kh; fMtkbujksa dks 
de vo;oksa dh vko';drk gksrh gSA vxksyh; lrg dk 

ç;ksx djds] çdk'kh; fMtkbuj de vo;oksa ds lkFk 
çdk'kh; ;a=ks dk vfHkdYiu dj ldrk gSA tSls mPp 
n{krk ds lkFk NksVk çdk'kh; ;a= A 
 xksyh; lrg dh ,d oØrk f=T;k gksrh gSA ftldks 
ijaijkxr xzkbZafMax o i‚fyf'kax çfØ;k ls cukuk vklku 
gksrk gSA vxksyh; lrg fp=- 1 esa  fn[kk;k x;k gS] 
ftldh  oØrk f=T;k lSx lehdj.k ds vuqlkj dsaæ ls 
nwjh ds lkis{k cnyrh jgrh gSA bl çdkj dh lrgksa dk 
fuekZ.k ijaijkxr fof/k;ksa ls lEHko ugha gSA  

vxksyh; lrg dk lehdj.k fuEufyf[kr lSx (sag gSA

 bl 'kks/k i= es] ge ¶;wTM flfydk ds vxksyh; ysal 
dh i‚fyf'kax çfØ;k lc&vijpj fof/k ls dj jgs gSA 
¶;wTM flfydk ds vxksyh; lrg dh ewy oØrk f=T;k 
vory 14 feeh vkSj fDy;j vipj 9-7 feeh gSA ysal dh 
ewy oØrk f=T;k NksVk o vory ç—fr ds gksus ds 
dkj.k lc&vijpj fof/k esa ç;ksx gksus okys lkekU;  

fp=-1
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Vwy ls Hkh bldh i‚fyf'kax csgn dfBu dk;Z  gS A  ysal 
ds i‚fyf'kax ds fy, NksVs Li‚V lkbt ds Vwy dks  
fodflr dj lc&vijpj fof/k dk ç;ksx djds 
i‚fyf'kax fd;k x;k gSA lrg dk ekiu dksaVsDV 
çksQkbyksaehVj }kjk fd;k x;k gSA
vo;o dk fooj.k fuEufyf[kr gS&
inkFkZ& ¶;wTM flfydk 
fDy;j vipj & 9-7 feeh 
vxksyh; ewy f=T;k& 14 feeh vory  
d‚fud fLFkjkad& k¾ &0-139457

-05 -07vxksyh; in &  A=2.35851e  B=-1.227774e 

     B=-1.808528

fp= 2- lSx vkjs[k dh x.kuk çnf'kZr djrk gSA yky] 
gjk vkSj uhyk oØ Øe'k% xksyh; lSx] vxksyh; lSx vkSj 
vkSj ewy xksyh; lSx ls vxksyh; dk fopyu çnf'kZr 
djrk gSA vf/kdre fopyu fdukjs ij 50µm gSA lSx 
x.kuk çnf'kZr djrk gS fd dsaæ es lrg mÙky rFkk 
fdukjs ij lrg vory gSA oØ dsaæ ls fdukjs dh rjQ 
viuh ç—fr cny jgh gS vkSj og fcUnq tgk¡ ls  oØ 
viuh ç—fr cnyuh 'kq: djrh gSA og laØe.k fcUnq 
dgykrk gSA vxksyh; lrg dk ;g O;ogkj i‚fyf'kax ds 
lkFk lkFk ekiu es Hkh leL;k mRiUu djrk gSA
2-  lc&vijpj i‚fyf'kax rduhdh 
 Qqy&vijpj rduhdh xksyh; çdk'kh; ?kVd ds 
i‚fyf'kax dh mfpr rduhd gSA tcfd vxksyh; lrg 
es fofHkUu {ks=ksa esa vyx&vyx fopyu gksrk gSA blfy, 
Qqy&vijpj i‚fyf'kax Vwy vxksyh; lrg ds fy, 
mi;qä ugha gks ldrk gSA bl çdkj vxksyh; lrg ds 
i‚fyf'kax ds fy, NksVk lc&vijpj i‚fyf'kax Vwy dk 
ç;ksx fd;k gSA blls geusa vxksyh; lrg ds fofHkUu 
{ks=ksa  ij lw{e lq/kkj fd;kA Qqy&vijpj i‚fyf'kax 
vkSj lc&vijpj i‚fyf'kax dk eq[; vUrj gS fd 

lc&vijpj i‚fyf'kax es i‚fyf'kax Vwy ds lkFk 
çdk'kh; ?kVd ds lrg dk ,d NksVk lk Hkkx lEidZ esa 
jgrk gSA ijaijkxr Qqy&vijpj i‚fyf'kax çfØ;k es 
i‚fyf'kax ds fy, fip vFkok iksY;qjsFksu iSM dk ç;ksx 
djrs gSA ge Qqy&vijpj i‚fyf'kax esa Li‚V ds vkdkj 
dks ugha cny ldrsA esaecjsu vk/kkfjr lc&vijpj 
i‚fyf'kax esa i‚fyf'kax Vwy dk Li‚V lkbt nkc ds 
vuqç;ksx }kjk fu;af=r fd;k tk ldrk gSA 
lc&vijpj i‚fyf'kax es i‚fyf'kax Vwy vkSj i‚fyf'kax 
inkFkZ dk p;u vxksyh; lrg ds f=T;k ds lkFk lkFk 
mlds inkFkZ ds xq.k ij Hkh fuHkZj djrk gSA fofHkUu 
i‚fyf'kax pØ ds fy, geus iksY;qjsFksu iSM ¼LP 66½ vkSj 
;wuhuSi iSM dk ç;ksx fd;k A 

  
lc&vijpj i‚fyf'kax Vwy vkSj Vwy T;kfefr Øe'k% 
fp= 3a vkSj fp= 3b esa fn[kk;k x;k gSA 
vxksyh; lrg ds i‚fyf'kax ds fy, NksVs Vwy dk 
fodkl% lekU;r% lc&vijpj i‚fyf'kax fof/k esa NksVs 
çdk'kh; ?kVdksa ds i‚fyf'kax ds fy, 20 feeh o 10 feeh 
f=T;k i‚fyf'kax Vwy dk ç;ksx djrs gSA tcfd mijksä 
¶;wtM flfydk ds ysal dk fDy;j vijpj 9-7 feeh 
FkkA blfy, çk;% ç;ksx dh tkus okyh Vwy ls bl 
çdk'kh; ?kVd dh i‚fyf'kax vlaHko FkhA blfy, geus 
5 feeh ds f=T;k ds Vwy dk fodkl fd;kA ftlls 
çdk'kh; ?kVd dh i‚fyf'kax djus esa rFkk lrg ;FkkFkZrk 
çkIr djus esa  enn feyhA Øe'k% fp= la[;k 4¼a½esa 
20feeh f=T;k dk Vwy rFkk fp= la[;k 4¼b½5feeh f=T;k 
dk fodflr Vwy çnf'kZr fd;k x;k gSA 
4- i‚fyf'kax] ekiu vkSj Øfed iqujko`fÙk;k¡% inkFkZ 
fu"dklu nj i‚fyf'kax çfØ;k ds nkSjku çsLVu 
lehdj.k }kjk ifjHkkf"kr fd;k tk ldrk gS vkSj ;g 
Vwy ds nkc vkSj Vwy o ysal lrg ds chp lkis{k xfr ij 
fuHkZj djrk gSA

fp= 2- vxksyh; ¶;wTM flfydk dk lSx vkjs[k  fp= 3a lc&vijpj Vwy   fp= 3b lc&vijpj Vwy T;kfefr
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  fp=% 4¼a½ ekud 
iksfyf'kax Vwy

fp=% 4b fodflr 
i‚fyf'kax Vwy

tgk¡    vkSlr eksVkbZ fu"dklu nj gSA P  yxk;k x;k o

nkc] V  i‚fyf'kax d.k dk vkSlr lkis{k xfr vkSj  C  r p

i‚fyf'kax çfØ;k ds nkSjku vk.kfod Lrj ds çHkko dk 
o.kZu djrk gSA inkFkZ fu"dklu nj nkc vkSj osx ds 
c<+us ds lkFk c<+rk gSA Vwy vkSj vxksyh; lrg ds chp 
lkis{k xfr dks cny dj lrg ls bfPNr inkFkZ 
fu"dklu nj çkIr djrs gSA gekjs lc& vijpj 
i‚fyf'kax i)fr esa inkFkZ dk fu"dklu nj] lrg ij 
js[kh; Hkj.k nj esa  ifjorZu o M~osYy ¼dwell½ le; ds 
vk/kkj ij o.kZu fd;k x;k gSA geus ¶;wTM flfydk ds 
vxksyh; lrg ds vofLFkfr ¼local½ lq/kkj ds fy, jkLVj 
i‚fyf'kax i)fr dk ç;ksx fd;k gSA 
jkLVj i‚fyf'kax i)fr esa dk;Z v{k 
¼cv{k½ fLFkj jgrk gS A tcfd Vwy ;k 
rks xv{k ;k y v{k es xfreku jgrk gSA 
jkLVj i‚fyf'kax ds nkSjku Hkj.k nj 
lrg ds =qfV vkjs[k ds vuqlkj cnyrs 
jgrs gSA bl çdkj inkFkZ fu"dklu nj 
lrg ds fHkUu fHkUu {ks=ksa es vyx 
vyx gksrk gS vkSj ge lrg ds fofHkUu 
{ks=ksa es bfPNr inkFkZ fu"dklu nj 
çkIr djrs gSA 
i‚fyf'kax le;] iksfyf'kax Vwy ds Hkj.k 
nj ij fuHkZj djrk gSA de Hkj.k nj 
ij vf/kd i‚fyf'kax le; yxrk gS 
rFkk vf/kd Hkj.k nj ij de i‚fyf'kax 
le; yxrk gSA lrg #{krk Hkh 
i‚fyf'kax xq.koÙkk dk ,d egRoiw.kZ 

igyw gSA i‚fy'k lrg dh #{krk Hkh Hkj.k nj ij fuHkZj 
djrk gSA Hkj.k nj dk eku vf/kd gksus ij lrg dh 
#{krk vf/kd gksrh gS rFkk Hkj.k nj dk eku de gksus ij 
lrg ds #{krk dk eku Hkh de gksrk gS ;kfu i‚fyf'kax 
xq.koÙkk vPNh  gksrh gSA  bl çdkj i‚fyf'kax xq.koÙkk] 
i‚fyf'kax le; ds O;qRØekuqikrh gksrh gSA lrg 
;FkkFkZrk ds vuqlkj] ¶;wTM flfydk ds vxksyh; ysal dh 
i‚fyf'kax ds fy, js[kh; Hkj.k nj vkSj i‚fyf'kax le; 
dks vksfIVekbt fd;kA T;knk inkFkZ fu"dklu ds fy,  
çFke i‚fyf'kax esa i‚Y;qFkjhu iSM dk ç;ksx fd;kA 
i‚fyf'kax Vwy dks i‚fyf'kax ds nks pØ ds ckn 
rst¼dressed½ fd;k rFkk lrg dh #{krk de djus ds 
fy, i‚fyf'kax ds vafre pØ esa ;wfuuSi iSM dk ç;ksx 
fd;kA i‚fyf'kax ds fy, ç;ksx dh tkus okyh inkFkZ] 
i‚fy'k dh tkus okyh inkFkZ ij fuHkZj djrk gSA çdk'kh; 
dk¡p ds fy, flfj;e v‚DlkbM dk ç;ksx] i‚fyf'kax 
inkFkZ ds :i esa fd;kA i‚fyf'kax LyjhZ ds :i esa 1 
ekbØksu d.k ds flfj;e v‚DlkbM rFkk fovk;uh—r 
ty ds ?kksy dk ç;ksx fd;kA i‚fyf'kax LyjhZ dk /kuRo 

31-3 xzke@lseh  rFkk dejs dk rki 24�C FkkA ¶;wTM 
flfydk ds vxksyh; ysal i‚fyf'kax ds fy, flaØksa& 
Likbjy i)fr ds lkFk lkFk jkLVj i‚fyf'kax i)fr dk 
ç;ksx fd;kA çFke pØ flaØksa & Likbjy vkSj vU; nks  
pØ jkLVj i‚fyf'kax i)fr ls fd;kA mldh PV 2-2µm 
FkhA lrg vkjs[k dk ekiu çdk'kh; çksQkbyksaehVj ls 
fd;kA js[kh; Hkj.k nj fu;a=.k lrg ds vkjs[k vkSj 

vko';d lq/kkj ds vk/kkj ij fd;kA 
Hkj.k nj dk eku 20 feeh@feuV ls 
80 feeh@feuV ds chp vPNh 
i‚fyf'kax lrg çkIr gksrh gSA Hkj.k 
nj dk eku        80 feeh@feuV 
ls T;knk gksus ij lrg fQfu'k 
¼�nish½ [kjkc gksus yxrh gSA tcfd 
Hkj.k nj         20 feeh@feuV 
ls de gksus ij cgqr vf/kd 
i‚fyf'kax le; yxrk gSA Hkj.k nj 
,d fuf'pr LFkku ij inkFkZ 
fu"dklu ds vko';drk ds vuqlkj 
la;fer ¼moderated½ gksrk gS A fp= 
la[;k 6 esa 7 v{kksa okyh i‚fyf'kax 
e'khu fn[kk;k x;k gSA 
fp= 7 ls 9 rd fofHkUu i‚fyf'kax 
pØ esa Hkj.k nj vkjs[k vkSj lrg 

dm
dt

fp= 5 iksfyf'kax e'khu
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vkjs[k fn[kk;k x;k gSA igys i‚fyf'kax pØ ds ckn] 
lrg vkjs[k dk eki fp=-8¼a½esa fn[kk;k x;k gSA bl 
lrg vkjs[k esa dsaæ dh rqyuk esa fdukjs esa T;knk inkFkZ 
dk fu"dklu gks x;k gSA vxys i‚fyf'kax pØ esa] Hkj.k 
nj dk fu;a=.k bl çdkj gksxk fd dsaæ vkSj fdukjksa esa  
fuEu Hkj.k nj gksxk tcfd dsaæ o  fdukjs ds chp  esa 
mPp Hkj.k nj gksxk ftlls dsaæ vkSj fdukjksa  esa T;knk   
inkFkZ dk fu"dklu gksxk rFkk buds chp es de inkFkZ 
dk fu"dklu gksxkA Hkj.k nj fu;a=.k ds bl –f"Vdks.k 
dk ç;ksx djrs gq;s] lrg fd PV ¼peak to valley½ 
Øe'k% i‚fyf'kax pØ esa de fd;kA fp= la[;k 10 esa 
Øeokj pØksa esa inkFkZ fu"dklu vkjs[k rFkk fp= la[;k 
11 vafre ifj.kke dk vkjs[k ¼pv 0-3µm½ fn[kk;k x;k 
gSA fp= la[;k 12 esa i‚fy'k çdk'kh; ?kVd fn[kkbZ x;h 
gSA

rhu i‚fyf'kax pØksa es] çFke pØ LP 66 iksY;qjsFksu iSM 
ds i‚fyf'kax Vwy ls fladjks&Likbjy i)fr esa rFkk 
nwljk pØ jkLVj i‚fyf'kax i)fr esa i‚fy'k fd;kA vkSj 

vafre pØ ;wfuuSi iSM ds i‚fyf'kax Vwy ls jkLVj i)fr 
esa  gh i‚fyf'kax fd;kA bu rhu yxkrkj i‚fyf'kax pØksa 
esa] geus Øe'k: csgrj lrg çkIr fd;kA var es lrg 
dh PV 0-3nm çkIr fd;kA 
6- fu"d"kZ%
¶;wTM flfydk ds NksVs o vory lrg okys vxksyh; 
lrg dh i‚fyf'kax ds fy, fo'ks"k i‚fyf'kax Vwy dk 
fuekZ.k fd;k rFkk lc&vijpj i)fr ls i‚fyf'kax dk 
dk;Z lQyrk iwoZd fd;k x;kA vPNs ifj.kke vkSj lrg 
;FkkFkZrk ds fy, js[kh; Hkj.k nj dk fu;a=.k fd;kA 
geus 80 feuV es rhu i‚fyf'kax pØ iwjk fd;kA vafre 
lrg ;FkkFkZrk PV 0-3µm rFkk rms 38nm çkIr fd;kA 
 lc&vijpj i‚fyf'kax }kjk  fcuk n{k dkfeZd ds 
vxksyh; lrg ds i‚fyf'kax ds fy, csgn egRoiw.kZ 
lk/ku gS A ijaijkxr iksfyf'kax i)fr ds rqyuk es 

lc&vijpj i‚fyf'kax i)fr es de ykxr vkSj le; es 
vxksyh; lrg dh i‚fyf'kax lEHko gSA 

fp= 11 i‚fy'k çdk'kh; ?kVd 

fp=% 6¼ ½ çkjfEHkd lrg a
vkjs[k ¼2-2 mm½

fp= 6¼ ½ Hkj.knj b
çFke i‚fyf'kax

fp= 7¼ ½  lrg vkjs[k ¼1-5 mm½ a
çFke i‚fyf'kax ds ckn

 fp= 7¼ ½ f}rh; b
i‚fyf'kx pØ esa

                                                                                      
fp= 8¼ ½ lrg a

vkjs[k ¼  0-6mm½ pv
fp= 8 ¼ ½ r`rh; b
i‚fyf'kax pØ esa

fp= 9  Øeoj 
inkFkZ LFkkukarj.k

 fp= 10  vafre ifj.kke 
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fMftVy Hkkjr esa lkbcj lqj{kk 
,oa pqukSfr;k¡

lqcks/k dqekj

850 fefy;u baVjusV 
mi;ksxdÙkkZvksa ds lkFk 
Hkkjr orZeku esa fo'o dk 
lcls cM+k fMftVy :i ls 
t q M + k  y k s d r a =  g S A  
t S l s & t S l s  n q f u ; k 
fMftVyhdj.k ds {ks= esa 
vkxs c<+ jgh gS] lkbcj 
geyksa dk [krjk Hkh c<+rk 
tk jgk gS vkSj Hkkjr Hkh 
blls vNwrk ugha gSA 
vDVwcj 2023 esa vesfjdh 
daiuh ^fjflD;ksfjVh* us 
mtkxj fd;k fd Hkkjrh;ksa 
ds futh MsVk MkdZ osc 
¼dark web½ ij miyC/k gSaA 
MsVk ds vkdkj vkSj laosnu'khyrk us rqjar bl vksj 
/;ku vkdf"kZr fd;kA bl MsVk lsV dk foØsrk 55% 
Hkkjrh; vkcknh ¼yxHkx 81-5 djksM+ Hkkjrh; ukxfjd½ 
dh lR;kiu ;ksX;] laosnu'khy lwpuk çnku djus dk 
nkok dj jgk FkkA  
fMftVy bafM;k dk;ZØe%
 Hkkjr ljdkj us o"kZ 2015 esa Hkkjr dks fMftVy 
:i ls l'kä lekt] fMftVy foÙkh; lekos'ku dks 
c<+kok nsus o Kku vk/kkfjr vFkZO;oLFkk ds :i esa 
ifjofrZr djus ds mís'; ls fMftVy bafM;k dk;ZØe 
'kq: fd;k FkkA dk;ZØe dks dbZ egÙoiw.kZ ljdkjh 
;kstukvksa tSls& HkkjrusV] esd bu bafM;k] LVkVZvi 
bafM;k vkSj LVSaMvi bafM;k] vkS|ksfxd xfy;kjksa vkfn 
ds fy;s leFkZ cuk;k x;k gSA fMftVy bafM;k ,d 
l'kä rduhdh lek/kku gS tks o"kksaZ ls cqfu;knh <k¡ps 
ds fuekZ.k esa lgk;d jgk gS vkSj vkt ;g LVkVZ&vi] 
fMftVy f'k{kk] fuckZ/k cSafdax ,oa Hkqxrku lek/kku] 
,xzhVsd] LokLF; rduhd] LekVZ flVht] 'kklu rFkk 

[kqnjk çca/ku tSls vU; mHkjrs {ks=ksa ds vk/kkj ds :i esa 
dk;Z dj jgk gSA 
fMftVy Hkkjr dk;ZØe dh pqukSfr;k¡%
 fMftVy Hkkjr dk;ZØe ds lQy dk;kZUo;u ds 
jkLrs esa dbZ çdkj dh ck/kk,¡ gSa] tSls& fMftVy 
fuj{kjrk] oSKkfud lksp dk lekos'k uk gksuk] [kjkc 
cqfu;knh <k¡pk] baVjusV dh /kheh xfr] fofHkUu foHkkxksa 
ds e/; leUo; dh deh] yksdiky ;k f'kdk;r 
fuokj.k vf/kdkfj;ksa gsrq fuf'pr LFkkuksa ds lkFk ,d 
lqjf{kr lkbcjLisl dh vuqiyC/krk] djk/kku ls 
lacaf/kr eqís vkfnA dk;ZØe dh iwjh {kerk dk mi;ksx 
djus gsrq bu pqukSfr;ksa dk lek/kku  djus dh 
vko';drk gSA 
lkbcj vijk/k%
 lkbcj vijk/k dks ,sls vijk/k ds :i esa ifjHkkf"kr 
fd;k tkrk gS tgk¡ daI;wVj vijk/k dk ek/;e gksrk gS 
;k vijk/k djus ds fy;s ,d çkS|ksfxdh dk ykHk 
midj.k ds :i esa mBk;k tkrk gSA 
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çdkj%  
 fMLVªhC;wVsM fMuk;y&v‚Q&lfoZl vVSd  
 c‚VusV
 igpku dh pksjh ¼Identity Theft½ 
 lkbcj LV‚fdax
 fQf'kax 
Hkkjr esa lkbcj lqj{kk ls lacaf/kr pqukSfr;k¡
ykHk&mUeq[k volajpuk dh ekufldrk%

mnkjhdj.k ds ckn ls lwpuk çkS|ksfxdh ¼IT½] 
fctyh vkSj nwjlapkj {ks= esa futh {ks= }kjk o`gr fuos'k 
fd;k x;k gSA v‚ijsVj lqj{kkRed cqfu;knh <k¡ps esa 
fuos'k ugha dj jgs gSa] cfYd os dsoy ykHknk;d 
cqfu;knh <k¡ps ij /;ku dsafær dj jgs gSa] D;ksafd mUgsa 
yxrk gS fd lkbcj geys dh rS;kfj;ksa ij fuos'k ls 
vPNk equkQk ugha gks ldrk gSA 
i`Fkd çfØ;kRed lafgrk dk vHkko%   
 lkbcj ;k daI;wVj laca/kh vijk/kksa dh tk¡p ds fy;s 
dksbZ i`Fkd çfØ;kRed lafgrk ekStwn ugha gSA 
lkbcj geyksa dh varjkZ"Vªh; ¼Vªkal&us'kuy½ 
ç—fr%  
 vf/kdka'k lkbcj vijk/k ç—fr esa Vªkal&us'kuy 
gksrs gSaA fons'kh {ks=ksa ls lk{; ,d= djuk u dsoy 
dfBu cfYd ,d /kheh çfØ;k Hkh gSA 
fMftVy ikfjra= dk foLrkj% 
 fMftVyhdj.k ds vkxeu ds lkFk miHkksäk ,oa 
ukxfjd MsVk dks fMftVy çk:i esa laxzghr fd;k 
tk,xk vkSj ysu&nsu v‚uykbu ek/;e ls laiUu gksxk] 
tks Hkkjr dks gSdlZ rFkk lkbcj vijkf/k;ksa ds fy;s ,d 
l{ke czhfMax xzkmaM cuk ldrk gSA 
lhfer fo'ks"kKrk vkSj çkf/kdkj%
 fØIVksdjsalh ls lacaf/kr vijk/kksa dh de fjiksfVaZx 
dh tkrh gS D;ksafd ,sls vijk/kksa dks gy djus dh {kerk 
lhfer jgrh gSA
tkx:drk dh deh%
 orZeku esa Hkkjr esa lkbcj lqj{kk ds egÙo ,oa 
blds çHkko ds çfr tkx:drk dh deh gSA 
m|ksx&fo'ks"k ds vuqlkj lkbcj lqj{kk ds mik;ksa dks 
viuk;s tkus dh vko';drk gS] D;ksafd blds çfr 
fo'ks"k :i ls tkx:drk dh deh gS rFkk ;g lwpuk ,oa 
çkS|ksfxdh lqj{kk ls egÙoiw.kZ :i ls fHkUu Hkh gSA  

xyr /kkj.kk%
 lkbcj lqj{kk dks ysdj lcls vf/kd xyr /kkj.kk 
;g gS fd lkbcj geys dsoy foÙkh; lsokvksa ,oa cSafdax 
m|ksx dks gh çHkkfor djrs gSaA ;gk¡ ;g uksV djuk 
egÙoiw.kZ gS fd vkS|ksfxd {ks= Hkh lkbcj geys ls mrus 
gh lqHks| gSa] ftrus dh vU; {ks=A
Hkkjr esa lkbcj vijk/kksa ls fuiVus ds fy;s fd;s 
tkus okys mik;
lkbcj lqj{kk tkx:drk vfHk;ku%
 ljdkjksa dks fofHkUu Lrjksa ij lkbcj /kks[kk/kM+h ds 
laca/k esa cM+s iSekus ij lkbcj lqj{kk tkx:drk 
vfHk;ku pykus] etcwr] vf}rh; ikloMZ ,oa 
lkoZtfud okbZ&QkbZ dk mi;ksx djus vkfn esa 
lko/kkuh cjrus dh vko';drk gSA 
lkbcj chek% 
,slh lkbcj chek i‚fyfl;k¡ fodflr dh tkuh pkfg;s 
tks fofHkUu O;olk;ksa vkSj m|ksxksa dh fof'k"V 
vko';drkvksa ds vuq:i gksaA vuqdwfyr uhfr;k¡ ;g 
lqfuf'pr djus esa lgk;rk djsaxh fd laxBuksa ds ikl 
muds lkeus vkus okys lcls çklafxd lkbcj tksf[keksa 
ds fy;s dojst gSA 
MsVk laj{k.k dkuwu%
 MsVk dks ubZ eqæk dgk tkrk gS] blfy;s Hkkjr esa 
,d l[r MsVk lqj{kk O;oLFkk dh vko';drk gSA 
lg;ksxkRed Rofjr çfrfØ;k ra=%
 Hkkjr tSls ns'k esa tgk¡ ukxfjd lkbcj vijk/k ds 
çfr vf/kd laosnu'khy gSa] ,d lg;ksxkRed Rofjr 
çfrfØ;k ra= dh vko';drk gSA 
Hkkjr esa lkbcj vijk/kksa ls fuiVus gsrq ljdkj dh 
igy%
 jk"Vªh; lkbcj lqj{kk uhfr ¼National Cyber 

Security Policy½% bl uhfr dk y{; ukxfjdksa] 
O;olk;ksa vkSj ljdkj ds fy;s ,d lqjf{kr ,oa 
çR;kLFkh lkbcjLisl dk fuekZ.k djuk gSA ;g 
lkbcjLisl lwpuk ,oa volajpuk dh j{kk djus] 
lkbcj geyksa dks jksdus ,oa tokch dkjZokbZ ds fy;s 
{kerkvksa dk fuekZ.k djus vkSj laLFkkxr lajpukvksa] 
O;fä;ksa] çfØ;kvksa ,oa çkS|ksfxdh ds lefUor 
ç;klksa ds ek/;e ls {kfr dks U;wure djus ds fy;s 
fofHkUu mís';ksa ,oa j.kuhfr;ksa dh :ijs[kk rS;kj 
djrk gSA  
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 ^lkbcj lqjf{kr Hkkjr* igy% ;g igy lkbcj 
vijk/kksa ds ckjs esa tkx:drk c<+kus vkSj lHkh 
ljdkjh foHkkxksa esa eq[; lwpuk lqj{kk vf/kdkfj;ksa 
,oa vfxze iafä ds vkbZVh deZpkfj;ksa ds fy;s lqj{kk 
mik; dk l`tu djus ds fy;s 'kq: dh xbZ FkhA  

 Hkkjrh; lkbcj vijk/k leUo; dsaæ ¼Indian Cyber 
Crime Coordination Centre½ 

 us'kuy lkbcjØkbe FkzsV ,ukfyfVDl ;wfuV 
 la;qä lkbcj vijk/k tk¡p ny ds fy;s eap 

¼Platform for Joint Cyber Crime Investigation 
Team½  

 jk"Vªh; lkbcj vijk/k Qksjsafld ç;ksx'kkyk 
ikfjfLFkfrdh ra= ¼National Cyber Crime 
Forensic Laboratory Ecosystem½  

 jk"Vªh; lkbcj Økbe çf'k{k.k dsaæ ¼National 
Cyber Crime Training Centre½  

 lkbcj Økbe bdksflLVe eSustesaV ;wfuV ¼Cyber 
Crime Ecosystem Management Unit½  

 jk"Vªh; lkbcj vuqla/kku vkSj uokpkj dsaæ 
¼National Cyber Research and 
Innovation Centre½  

 lkbcj LoPNrk dsaæ ¼Botnet Cleaning and 
Malware Analysis Centre½% bl dsaæ dks Hkkjr esa 
c‚VusV laØe.kksa dk irk yxkdj ,d lqjf{kr 
lkbcjLisl dk fuekZ.k djus vkSj vkxs ds laØe.k 
dks jksdus ds fy;s vafre mi;ksxdrkZvksa dks lwfpr 
djus rFkk c‚VusV 'kks/ku ,oa lqj{kk ç.kkfy;ksa dks 
l{ke djus ds fy;s o"kZ 2017 esa y‚Up fd;k x;k 
FkkA  

 daI;wVj bejtsalh fjLikal Vhe & bafM;k 
¼CERT&In½% ;g MeitY dk ,d laxBu gS tks 
lkbcj ?kVukvksa ij lwpuk dk laxzg.k] fo'ys"k.k 
,oa çlkj.k djrk gS vkSj lkbcj lqj{kk ?kVukvksa ij 
vyVZ Hkh tkjh djrk gSA  

 egÙoiw.kZ lwpuk volajpuk ¼Critical information 
infrastructure½% bls ,d daI;wVj lalk/ku ds :i esa 
ifjHkkf"kr fd;k x;k gS] ftlds u"V gksus ls jk"Vªh; 
lqj{kk] vFkZO;oLFkk] lkoZtfud LokLF; ;k lqj{kk 
ij vfLFkjrkdkjh çHkko iM+sxkA  

 ljdkj us fctyh] cSafdax] nwjlapkj] ifjogu] 
'kklu vkSj j.kuhfrd m|eksa tSls fofHkUu {ks=ksa ds 
CII dh lqj{kk ds fy;s jk"Vhª ; egÙoi.w k Z lpw uk 

volja puk lja {k.k dæas  ¼National Critical Information 
Infrastructure Protection Centre½ dh LFkkiuk dh gAS

  j{kk lkbcj ,tsalh ¼Defence Cyber Agency½%  
j{kk lkbcj ,tsalh Hkkjrh; l'kL= cyksa dh ,d 
f=&lsok deku gS tks lkbcj lqj{kk [krjksa ls 
fuiVus ds fy;s ftEesnkj gSA blesa fofHkUu lkbcj 
FkzsV ,DVlZ ds fo#) gSfdax] lfoZysal] MsVk fjdojh] 
,fUØI'ku vkSj tokch dkjZokbZ tSls lkbcj 
v‚ijs'ku lapkfyr djus dh {kerk gSA  

 gky gh esa Hkkjr ljdkj }kjk ^fMftVy bafM;k 
vf/kfu;e] 2023* dk çLrko fd;k x;k gS tks ns'k 
ds c<+rs fMftVy ikfjfLFkfrdh ra= ds fy;s ,d 
Hkfo";ksUeq[kh dkuwuh <k¡pk LFkkfir djus dh fn'kk 
esa ,d egÙoiw.kZ dne dk çfrfuf/kRo djrk gSA 

fMftVy bafM;k vf/kfu;e] 2023%  
 fMftVy bafM;k vf/kfu;e dk <k¡pk v‚uykbu 

lqj{kk] fo'okl ,oa tokcnsgh] [kqyk baVjusV 
lqfuf'pr djus vkSj —f=e cqf)eÙkk ,oa Cy‚dpsu 
tSlh u, tekus dh çkS|ksfxfd;ksa dks fofu;fer 
djus tSls çeq[k rRoksa ij /;ku dsafær djsxk A  

 fMftVy bafM;k vf/kfu;e fMftVy O;fäxr MsVk 
laj{k.k vf/kfu;e] fMftVy bafM;k vf/kfu;e 
fu;ekoyh] jk"Vªh; MsVk xousaZl uhfr vkSj lkbcj 
vijk/kksa ds fy;s Hkkjrh; naM lafgrk esa fd;s x, 
la'kks/ku lfgr vU; lacaf/kr dkuwuksa ,oa uhfr;ksa ds 
lkFk feydj dk;Z djsxkA  

 MftVy bafM;k vf/kfu;e ^lsQ gkcZj* fl)kar dh 
leh{kk djsxk] tks Qslcqd tSls v‚uykbu 
IysVQkeksaZ dks mi;ksxdrkZ&tfur lkexzh ds fy;s 
tokcnsgh ls cpkrk gSA  

 fMftVy bafM;k vf/kfu;e [kqnjk fcØh esa mi;ksx 
fd;s tkus okys iguus ;ksX; midj.kksa ds fy;s 
dBksj KYC dks vfuok;Z cukrk gS] lkFk gh lacaf/kr 
vkijkf/kd dkuwu çfrca/kksa vkSj naMksa ds çko/kku 
djrk gSA  

 bl çdkj fMftVy Hkkjr igy ds mís';ksa dks 
gkfly djus ds fy, lkbcj lqj{kk ds fu;eksa dk 
ikyu djuk ;g lqfuf'pr djrk gS fd Hkkjr 
fMftVy fodkl ds vxznwr dk i;kZ; cusA ,oa 
fMftVy fodkl ls vkus okys voljksa dk ykHk 
mBkus ds fy;s ,dek= rjhdk gS fd lkbcj lqj{kk 
loksZifj gksA



rduhdh if=dk

47vad% 3

eq[; ;q)d VSad gsrq xR;kRed 
ukyeq[k lanHkZ ;a= dk fuekZ.k 

uhjt ik.Ms;

ifjp; 
eq[; ;q)d VSad gsrw ̂ukyeq[k lanHkZ ;a=* xehZ] xq#Ro 

,oa vU; dkjdksa ds dkj.k VSad ds ukyeq[k ds lanHkZ eki 
es gksus okys ifjorZu dk ekiu djrk gSA ;g ;a= 
vf/kdka'k VSad xu ,oa vkVhZyjh xu esa ç;qä gksrk gSA 
ukyeq[k lanHkZ ;a= eq[;r% nks çdkj ds gksrs gS% 1- fLFkj 
ukyeq[k lanHkZ ;a= ,oa 2- xR;kRed ukyeq[k lanHkZ ;a= A 
fLFkj ukyeq[k lanHkZ ;a= esa ,d dksyhesVj ,oa ,d LVhy  
niZ.k dk ukyeq[k ij ç;ksx fd;k tkrk gS ,oa xuj] ,d 
isjhLdksi dh lgk;rk ls çkstsdVsM jsfVdy dks ns[krs 
gSA fLFkj ukyeq[k lanHkZ ;a= dsoy ukyeq[k dh fLFkj 
voLFkk es gh dk;Z djrk gSA xR;kRed ukyeq[k lanHkZ 
;a= ¼Dynamic Muzzle Reference Sight - DMRS½ dk 
ç;ksx Qk;fjax ds nkSjku Hkh ukyeq[k dks lnfHkZr djus es 
fd;k tk ldrk gSA çLrqr i= ds ek/;e ls ;a= 
vuqla/kku ,oa fodkl laLFkku] nsgkjknwu }kjk fufeZr 
xR;kRed ukyeq[k lanHkZ ;a= ds fuekZ.k ,oa ijh{k.k ds 
ckjs es n'kkZ;k x;k gSA

xR;kRed ukyeq[k lanHkZ ;a= dk fuekZ.k 
xR;kRed ukyeq[k lanHkZ ;a= ¼Dynamic Muzzle 
Reference Sight - DMRS½ ,d fo|qr&çdk'kh; ;a= gS] 
tksfd eq[; ;q)d VSad esa ç;ksx fd;k tkrk gSAxR;kRed 
ukyeq[k lanHkZ ;a= xu cSjy ds lanHkZ eki es gksus okys 
dks.kh; ifjorZu dk ekiuk djrk gS ,oa bl ekiu dks 
VSad ds cSfyfLVd daI;wVj dks çsf"kr dj cSfyfLVd dks.k 
dks Bhd djrk gS AfufeZr xR;kRed ukyeq[k lanHkZ ;a= 
dh ;kaf=d ;FkkFkZrk 0-2 feyh jsfM;u ls de ,oa 
xR;kRed lhek ± 2-5 feyh jsfM;u gSA blds çdk'kh; 
Hkkx esa rhu ysal ,oa ,d che LIyhVj dk ç;ksx fd;k 
x;k gSA ,d ystj Mk;ksM ds }kjk vojä çdk'k dh 
fdj.k ,d jsfVdy dk çfrfcac fdj.kiqat foHkktd ls 
ijkofrZr gksrs gq, lanfHkZr LVhy niZ.k ls ijkofrZr gksdj 
iqu% fdj.kiqat foHkktd ls gksrs gq, dSejk esa çkIr gksrk 
gSA çkIr jsfVdy ds çfrfcEc foiFku ls ukyeq[k 
ifjorZu dks.k dh x.kuk dh tkrh gSA çkIr x.kuk ds 
}kjk ukyeq[k dks lgh fLFkfr es yk;k tkrk gSA ifjos'kh 
çdk'k dks gVkus ds fy, ,d O;frdj.k fuLianu dk 
ç;ksx fd;k x;k gSA xR;kRed ukyeq[k lanHkZ ;a= ds 
eq[; çkpy bl çdkj gSa%

Øekad çkpy eku
1- ystj Mk;ksM lzksr 830 ±20 uSehå
2- n`'; {ks= ±5*
3- çdkf'kdh f/1-4] 50 feehå O;kl 
4- fMVsDVj 1024X1024 CMOS

5- fiDlsy vkdkj 5 ekbØksu
6- fo|qr 'kfä 24V DC ¼18V to 32V½]50W

7- ;kaf=d ;FkkFkZrk £0-2 feyh jsfM;u

8- vkdkj 210X140X80 feehå
9- otu <2-5 fdxzkå

rkfydk 1
fp= 1% xR;kRed ukyeq[k lanHkZ ;a=
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dSejk lsUlj 

fp= 2% ¼d½ çdk'kh; vkjs[k ¼[k½ xR;kRed ukyeq[k lanHkZ ;a= ¼x½ ukyeq[k lanHkZ LVhy niZ.k

ystj çdk'k lzksr

…- xR;kRed ukyeq[k lanHkZ ;a= dk ijh{k.k
xR;kRed ukyeq[k lanHkZ ;a= dks fp= 2%¼d½ es fn[kk;s 
x, vkjs[k ds vuqlkj O;ofLFkr fd;k x;k ,oa 
ç;ksx'kkyk es blds lHkh çkpyksa dk ekiu fd;k x;kA 
lHkh çkpy Bhd ik;s tkus ds ckn ,d ?kq.kZu est ij 
ukyeq[k lanHkZ LVhy niZ.k dks j[kdj xR;kRed 
ukyeq[k lanHkZ ;a= dh ;kaf=d ;FkkFkZrk ,oa xR;kRed 
lhek dk ekiu fd;k x;kA blds mijkar bl ;a= dk 
i;kZoj.k ç;ksx'kkyk eas ts-,l-,l- 55555 ds vuqlkj 
fofHkUu ifjfLFkRk;ksa ds fy, VsLV fd;k x;kA lHkh 
ijh{k.kksa eas mi;qä ik;s tkus ds ckn bl ;a= dks eq[; 
;q)d VSad ij LFkkfir dj fnu ds fofHkUu le; ij xu 

cSjy ifjorZu dks ukik x;k ,oa fLFkj fof/k ls fd;s x, 
ekiu ls feyku Hkh fd;k x;k] tksfd fp= 3¼[k½ ,oa 3¼x½ 
esa n'kkZ;k x;k gSA nksuksa fof/k;ksa ls fd, x, ekiu vkil 
esa dkQh lqlaxr ik, x,A 
fu"d"kZ 
bl ys[k esa] xR;kRed ukyeq[k lanHkZ ;a= ds fuekZ.k ,oa 
ijh{k.k dk o.kZu fd;k gSA bl ;a= dk ç;ksx Qk;fjax ds 
nkSjku Hkh ukyeq[k dks lnfHkZr djus es fd;k tk ldrk 
gS] ftlls xuj dks lVhd fu'kkuk yxkus ds fu.kZ; esa 
lgk;rk feyrh gS ,oa le; dh Hkh dkQh cpr gksrh gS A 
çk;ksfxd O;oLFkk dh –f"V ls ;g ;a= ljy gS vkSj 
vlaxr çdk'k lzksrksa ds lkFk Hkh dke dj ldrk gSA 

fp= 3% ¼d½ xR;kRed ukyeq[k lanHkZ ;a= dk eq[; ;q)d VSad ij ijh{k.k ¼[k½ xR;kRed ukyeq[k lanHkZ ;a= 
}kjk ukyeq[k ifjorZu dk xzkQ ¼x½ ukyeq[k lanHkZ ekiu dh fLFkj fof/k }kjk ukyeq[k ifjorZu dk xzkQ
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çfrfcac lay;u%
 ,d fo?kkrd çkS|ksfxdh

'k'kkad tks'kh

ifjp;%
fo?kkrd çkS|ksfxdh] ftls fo?kkrd uokpkj ds :i 

esa Hkh tkuk tkrk gS] 1990 ds n'kd ds var esa gkoZMZ 
fctusl Ldwy ds çksQslj DysVu fØLVsalu }kjk jfpr 
,d 'kCn gSA ;g ,d ubZ rduhd] mRikn ;k lsok dks 
lanfHkZr djrk gS tks ekStwnk cktkj] m|ksx ;k O;olk; 
e‚My dks egRoiw.kZ :i ls cny nsrk gS ;k ckf/kr djrk 
gSA fo?kkrd çkS|ksfxfd;ka vDlj LFkkfir lek/kkuksa ds 
fy, ljy] vf/kd fdQk;rh ;k de 'kfä'kkyh fodYi 
ds :i esa 'kq: gksrh gSa] ysfdu le; ds lkFk] os csgrj 
vkSj fodflr gksrh gSa rFkk varr% LFkkfir çpfyr 
çkS|ksfxfd;ka dks pqukSrh nsdj foLFkkfir djrh gSaA 
fo?kkrd çkS|ksfxfd;ksa dh çeq[k fo'ks"krkvksa esa 'kkfey gSa%
1-  lkeF;Z% fo?kkrd çkS|ksfxfd;ka vke rkSj ij ekStwnk 

lek/kkuksa dh rqyuk esa lLrh gksrh gSa] ftlls mUgsa 
cM+h la[;k esa xzkgd feyrs gSaA 

2-  igqap% os vDlj u, cktkj ;k LFkku cukrs gq,] de 
lsok çkIr ;k misf{kr xzkgd oxksaZ dks yf{kr djrh 
gSaA 

3-  ljyrk% fo?kkrd çkS|ksfxfd;ka ekStwnk lek/kkuksa dh 
rqyuk esa 'kq: esa ljy vkSj de lqfo/kk laiUu gks 
ldrh gSa] ysfdu os dqN xzkgdksa dh t:jrksa dks iwjk 
dj ldrh gSaA 

4-  o`f)'khy lq/kkj% bu rduhdksa esa le; ds lkFk 
/khjs&/khjs lq/kkj gksrk gS tc rd fd os LFkkfir 
lek/kkuksa ds lkFk çfrLi/khZ ;k csgrj ugha gks tkrh A 

5-  O;o/kku% tSls&tSls os fodflr gksrh gSa] fo?kkrd 
çkS|ksfxfd;ka varr% ekStwnk cktkj dks ckf/kr dj 
ldrh gSa vkSj LFkkfir çkS|ksfxfd;ksa dks foLFkkfir 
dj ldrh gSaA

 fiDlsy&Lrjh; çfrfcac lay;u rduhdksa esa fiDlsy 
Lrj ij dbZ çfrfcEcksa ls tkudkjh dks la;ksftr djds 

,d ,dy ¶;wt fd;k x;k çfrfcac cukuk 'kkfey gS tks 
çR;sd buiqV çfrfcac ls lcls vf/kd çklafxd 
tkudkjh dks cjdjkj j[krk gSA bu rduhdksa dk 
mi;ksx vkerkSj ij fjeksV lsaflax] fuxjkuh] esfMdy 
besftax vkSj daI;wVj fotu tSls fofHkUu vuqç;ksxksa esa 
fd;k tkrk gSA
 fMftVy çfrfcEcksa ds lanHkZ esa] fiDlsy dk eku 
fdlh Nfo esa fdlh fof'k"V LFkku ij fiDlsy dh rhozrk 
;k jax dks lanfHkZr djrk gSA ,d fiDlsy ¼tks fiDpj 
,fyesaV dk laf{kIr :i  gS½] ,d fMftVy çfrfcac dh 
lcls NksVh bdkbZ gSA çR;sd fiDlsy ,d NksVh bdkbZ gS 
ftlesa ml fo'ks"k fcanq ij çfrfcac ds Lo:i ds ckjs esa 
tkudkjh gksrh gSA fiDlsy dk eku fiDlsy dh ped] 
jax ;k xzsLdsy Lrj dk çfrfuf/kRo djrk gS vkSj vkerkSj 
ij bls la[;kRed eku ds :i esa n'kkZ;k tkrk gSA 
fiDlsy ds ekuksa dh lhek vkSj O;k[;k çfrfcac esa ç;qä 
jax e‚My ij fuHkZj djrh gSA
;gka nks lkekU; ifj–'; fn, x, gSa%
xzsLdsy çfrfcac% xzsLdsy çfrfcEcksa esa] çR;sd fiDlsy 
dk ,d eku gksrk gS tks mldh rhozrk dks n'kkZrk gSA 
8&fcV çfrfcac esa eku vke rkSj ij 0 ls 255 rd gksrs gSa] 
tgka 0 dkys dk çfrfuf/kRo djrk gS] 255 lQsn dk 
çfrfuf/kRo djrk gS] vkSj chp ds eku LysVh ¼gray½ ds 
fofHkUu shades dk çfrfuf/kRo djrs gSaA 
vkjthch jaxhu çfrfcac% vkjthch ¼yky] gjk] uhyk½ 
jaxhu çfrfcEcksa esa] çR;sd fiDlsy dks rhu ekuksa }kjk 
n'kkZ;k tkrk gS] çR;sd jax psuy ¼yky] gjk vkSj uhyk½ 
ds fy, ,dA 8&fcV çfrfcac esa çR;sd jaxhu psuy dh 
lhek vkerkSj ij 0 ls 255 rd gksrh gSA mnkgj.k ds 
fy,] ¼255] 0] 0½ eku okyk ,d fiDlsy 'kq) yky 
fiDlsy gksxk] ¼0] 255] 0½ gjk gksxk] vkSj ¼0] 0] 255½ 
uhyk gksxkA
 bl ys[k esa dqN lkekU; fiDlsy&Lrjh; çfrfcac 
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lay;u rduhdsa le>kbZ xbZ gSa%
1- vkSlr% 
blesa dbZ çfrfcEcksa esa lacaf/kr LFkkuksa ls fiDlsy ekuksa dk 
vkSlr ysdj mUgsa la;ksftr djuk 'kkfey gSA ;g 
rduhd ljy vkSj ykxw djus esa vklku gS] tk s bl s
çfrfcEck as d s Rofjr lya ;u d s fy, ,d ykds fç; fodYi 
cukrh gAS ;gk a vklS r rduhd d s e[q ; fooj.k fn, x, g%aS
vkSlr rduhd ds pj.k%
buiqV çfrfcac% nks ;k vf/kd buiqV çfrfcEcksa ls çkjaHk 
djsa ftUgsa vki ¶;wt djuk pkgrs gSaA;s çfrfcac fofHkUu 
lsalj] rkSj&rjhdksa ;k le; ls vk ldrh gSaA 
çfrfcac lajs[k.k ¼;fn vko';d gks½% lqfuf'pr djsa 
fd buiqV çfrfcac LFkkfud :i ls lajsf[kr gSaA
fiDlsy&okj vkSlr% buiqV çfrfcEcksa esa lacaf/kr 
LFkkfud LFkku ij çR;sd fiDlsy ds fy,] vkSlr 
fiDlsy eku dh x.kuk djsaA ;g ml LFkku ij lHkh 
buiqV çfrfcEcksa ls fiDlsy ekuksa dks tksM+dj vkSj 
çfrfcEcksa dh dqy la[;k ls foHkkftr djds fd;k tkrk 
gSA
F(x,y)¾  
tgk¡
 F(x,y)% ¶;wTM çfrfcac esa ¼x,y½ LFkku ij fiDlsy dk 

eku gSA
 N% buiqV çfrfcEcksa dh la[;k gSA
 Ii(x,y) buiqV çfrfcac esa ¼x,y½ LFkku ij fiDlsy dk 

eku gSA
vkmViqV çfrfcac% ifj.kkeh ¶;wTM çfrfcac] F(x,y) 
çR;sd fiDlsy LFkku ij vkSlr v‚ijs'ku ykxw djds 
çkIr fd;k tkrk gSA
mnkgj.k% nks xzsLdsy çfrfcEcksa ¼A  & A ½ dk ¶;wtu%1 2

F(x,y)=  ½(I (x,y)) + I (x,y))1 2

;gka] F(x,y) ¶;wTM çfrfcac esa LFkku (x,y) ij fiDlsy 
eku gS vkSj I (x,y) vkSj I (x,y) Øe'k% igys vkSj nwljs 1 2

buiqV çfrfcac esa ,d gh LFkku ij fiDlsy eku gSaA 
vkSlr rduhd dbZ fiDlsy&Lrjh; çfrfcac ¶;wtu 
fof/k;ksa esa ls ,d gS] vkSj bldh çHkko'khyrk çfrfcEcksa 
dh fof'k"V fo'ks"krkvksa vkSj vuqç;ksx dh vko';drkvksa 
ij fuHkZj djrh gSA
2- Hkkfjr vkSlr% 
buiqV çfrfcEcksa dks muds egRo ;k xq.koÙkk ds vk/kkj 

ij vyx&vyx Hkkj çnku fd;k tkrk gSA 
lw=% ¶;wTM fiDlsy dk eku ¾ çfrfcac 1 esa w × fiDlsy 1

dk eku + çfrfcac 2 esa w × fiDlsy dk eku + çfrfcac N esa 2

w  × fiDlsy dk eku] tgk¡ w çfrfcac i ds fy, Hkkj gSAN i

3- vf/kdre fiDlsy rhozrk fof/k%
;g ,d ljy fiDlsy&Lrjh; Nfo ¶;wtu rduhd gS 
tgk¡ ¶;wt fd;s x, çfrfcac esa çR;sd fiDlsy dk eku 
buiqV çfrfcEcksa esa lacaf/kr fiDlsy ls vf/kdre rhozrk 
eku dk p;u djds fu/kkZfjr fd;k tkrk gSA bl i)fr 
dk mi;ksx vkerkSj ij mu ifj–';ksa esa fd;k tkrk gS 
tgka mís'; çR;sd fiDlsy LFkku ij mPpre rhozrk okys 
çfrfcac ls tkudkjh dks çkFkfedrk nsuk gSA
vf/kdre fiDlsy rhozrk rduhd ds pj.k%
1-  buiqV çfrfcac% eku yhft, fd vkids ikl nks ;k 

nks ls vf/kd buiqV çfrfcac gSa ftUgsa vki ¶;wt 
djuk pkgrs gSaA ;s çfrfcac fofHkUu lsaljksa ;k 
rkSj&rjhdksa ls gks ldrh gSaA 

2-  Nfo lajs[k.k ¼;fn vko';d gks½% lqfuf'pr djsa 
fd buiqV çfrfcac LFkkfud :i ls lajsf[kr gSaA

3-  fiDlsy&okj rqyuk% buiqV çfrfcEcksa esa çR;sd 
fiDlsy LFkku ds fy,] rhozrk ekuksa dh rqyuk djsaA 

4-  vf/kdre fiDlsy rhozrk% lHkh buiqV çfrfcEcksa 
ls lacaf/kr fiDlsy ds chp vf/kdre rhozrk okys 
fiDlsy eku dk p;u djsaA 

5-  ¶;wTM çfrfcac% ,d u;kçfrfcac cuk,a tgka çR;sd 
fiDlsy dh rhozrk buiqV çfrfcEcksa ds chp 
vf/kdre rhozrk eku ls fu/kkZfjr gksrh gSA

xf.krh; :i ls] ,d fof'k"V fiDlsy LFkku ¼x,y½ ij nks 
buiqV çfrfcEcksa I  vkSj I  ds fy,] ¶;wTM fiDlsy rhozrk 1 2

F gksxh% 
F(x,y)= max (I (x,y), I (x,y))1 2

¶;wTM çfrfcac mRiUu djus ds fy, buiqV çfrfcEcksa esa 
lHkh fiDlsy LFkkuksa ds fy, ;g çfØ;k nksgjkbZ tkrh gSA 
ykHk% 
 ljy vkSj dEI;wVs'kuy :i ls dq'kyA 
 mPpre rhozrk okys çfrfcac dk fooj.k lqjf{kr 

j[krk gSA
4- U;wure fiDlsy rhozrk fof/k%
bl esa ¶;wt fd;s x, çfrfcac ds çR;sd fiDlsy dk eku 
buiqV çfrfcEcksa esa lacaf/kr fiDlsy ls U;wure rhozrk 
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eku dk p;u djds fu/kkZfjr fd;k tkrk gSA bl i)fr 
dk mi;ksx vkerkSj ij mu ifj–';ksa esa fd;k tkrk gS 
tgka mís'; çR;sd fiDlsy LFkku ij U;wure rhozrk okys 
çfrfcac ls tkudkjh dks çkFkfedrk nsuk gSA
xf.krh; :i ls] ,d fof'k"V fiDlsy LFkku ¼x,y½ ij nks 
buiqV çfrfcEcksa I  vkSj I  ds fy,] ¶;wTM fiDlsy rhozrk 1 2

F gksxh%
F(x,y) =min ((I (x,y)] I (x,y))1 2

ys[kd us bl fof/k }kjk best ¶;wtu dks ykxw djus ds 
fy, ik;Fku dksM dk mi;ksx fd;k gS ftldk çHkkoh 
va'k fuEufyf[kr gS%
def min_intensity_fusion(images):

 # Initialize the fused image with the �rst input 
image

fused_image = np-copy (images[0])

     # Iterate through the remaining images

   for i in range (1, len(images))

 # Take element-wise minimum of pixel values

fused_image= np.minimum(fused_image[i])

    return fused_image

# Perform image fusion and display fused image

fused_image = 
min_intensity_fusion([image1,image2])

cv2.imshow('Fused Image', fused_image)

5- baVsfytsaV rjhds ¼Qth y‚ftd] U;wjy usVodZ½% 
buiqV çfrfcEcksa dh fo'ks"krkvksa ds vk/kkj ij b"Vre 
¶;wtu j.kuhfr fu/kkZfjr djus ds fy, Qth y‚ftd ;k 
U;wjy usVodZ tSls baVsfytsaV rjhdksa dk mi;ksx fd;k 
tk ldrk gSA ;s fof/k;k¡ çfrfcEcksa dh fof'k"V fo'ks"krkvksa 
ds vuqlkj çfrfcac lay;u çfØ;k dks vuqdwy :i ls 
lek;ksftr dj ldrh gSaA
fu"d"kZ%
lay;u rduhd dk pquko buiqV çfrfcEcksa dh 
fo'ks"krkvksa vkSj ,fIyds'ku dh fof'k"V vko';drkvksa ij 
fuHkZj djrk gSA fdlh fn, x, ifj–'; ds fy, lcls 
mi;qä fof/k fu/kkZfjr djus ds fy, ç;ksx vkSj ewY;kadu 
vko';d gksrs gSaA 
orZeku esa] fpfdRlk funku] fuxjkuh] QksVksxzkQh vkSj 
fjeksV lsaflax tSls dbZ vyx&vyx vuqç;ksxksa esa 
çfrfcac ¶;wtu dk O;kid :i ls mi;ksx fd;k tkrk 
gSA lh-Vh- dk mi;ksx mPp LFkkfud fjt‚Y;w'ku ds lkFk 
gìh lajpukvksa ds çfrfcEcu ds fy, fd;k tkrk gS vkSj 
,e-vkj-vkbZ- dk mi;ksx ân;] vk¡[kksa vkSj efLr"d tSlh 
uje Ård lajpukvksa ds çfrfcEcu ds fy, fd;k tkrk 
gSA lVhdrk vkSj fpfdRlk ç;ksT;rk dks c<+kus ds fy, 
lh-Vh- vkSj ,e-vkj-vkbZ- dks çfrfcac lay;u rduhdksa ds 
lkFk la;qä :i ls mi;ksx fd;k tk ldrk gSA
fdlh fu"d"kZ ij igqapus ds fy, vusd fHkUu çfrfcEcksa 
dk voyksdu djus] ds ctk; ,d layf;r çfrfcac dk 
voyksdu csgrj vkSj le; dh cpr djus okyk gksxkA 
;g ^,dS lk/ks lc l/kS* dks pfjrkFkZ djrk gSA çfrfcac 
lay;u dk {ks= Hkfo"; esa vikj laHkkouk,a j[krk gSA
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Å"ek lapj.k ,oa ghV ikbi dh 
çHkkoh rkih; pkydrk dk 

çk;ksfxd eki
peu yky nsokaxu

Å"ek dk lapj.k ¼ghV VªkUlQj½
Å"ek ds ,d LFkku ls nwljs LFkku rd tkus dks Å"ek dk 
lapj.k dgrs gSaA Å"ek dk lapj.k rkieku esa varj ds 
dkj.k gksrk gSA Å"ek dk lapj.k vf/kd rkieku ls de 
rkieku dh vksj gksrk gSA bldh rhu fof/k;ka gksrh gSa & 
lapkyu ¼daMD'ku½] laogu ¼duosD'ku½ ,oa fofdj.k 
¼jsfM,'ku½A
lapkyu ¼daMD'ku½& inkFkZ ds d.kksa esa lh/ks laidZ ls 
Å"ek ds lapkj dks lapkyu dgrs gSaA tc fdlh inkFkZ esa 
Å"ek c<+rh gS rks mlds v.kqvksa esa xfrt ÅtkZ c<+us 
yxrh gS vkSj inkFkZ ds v.kq daiu djus yxrs gSaA ;s v.kq 
,d nwljs ls Vdjk dj viuh Å"ek ikl ds vU; v.kqvksa 
dks nsrs gSaAblds vykok eqä bysDVªku ,d ijek.kq ls 
nwljs esa tkrs gSa rc Å"ek dk lapkj lapkyu }kjk gksrk 
gSA lapkyu Bksl inkFkksaZ esa vf/kd gksrk gSA /kkrq,a rki 
ÅtkZ dh loksZÙke lapkyd gksrh gSa ¼mnkgj.k% rkack] 
IysVhue] lksuk] yksgk ,oa ,yqfeuq;e vkfn½A 
laogu ¼duosD'ku½ & fdlh inkFkZ ds ,d Hkkx ls 
nwljs esa v.kqvksa ds tkus ls gq, Å"ek ds lapkj dks laogu 
dgrs gSaA rjy inkFkZ ¼¶yqbM½ ds xfr dh mifLFkfr Bksl 
lrg vkSj rjy ds chp rki ds lapkj dks c<+kok nsrh 
gSAlaoguÅ"ek lapkj ds nks çdkj gksrs gSa%
 çk—frd laogu ¼uspqjy duosD'ku½% tc rjy 

inkFkZ fdlh xeZ lrg ds laidZ esa vkrk gS] rks mlds 
v.kq xje gksdj QSy tkrs gSa ftlls rjy inkFkZdk 
?kuRo de gks tkrk gSA de ?kuRo ds dkj.k rjy 
inkFkZ Åij dh vksj foLFkkfir gks tkrk gS tcfd 
BaMk rjy inkFkZ vf/kd ?kuk gksrk gS vkSj xje rjy 
inkFkZ ds LFkku ij vk tkrk gSA bl çdkj rjy 
inkFkZdh xfr ls Å"ek ds lapj.k gksrk gSA 

 cyiwoZd laogu ¼QkslZ duosD'ku½% tc dksbZxje 
lrg ij rjy inkFkZ fdlh cká lzksr tSls ia[kksa ;k 
iEiksa }kjk lrg ij cyiwoZd çokfgr fd;k tkrk gS 

ftlls lrg vkSj rjy inkFkZ ds chp Å"ek dk 
gLrkarj.k gksrh gSA rjy inkFkZ dh xfr c<~us ls 
Å"ek lapj.k c<+rk gSA 

fofdj.k ¼jsfM,'ku½& Å"ek ds fdlh fjä LFkku esa 
lapkj dks fofdj.k dgrs gSA ije 'kwU; ds Åij ds 
rkieku okyh lHkh oLrq,a ÅtkZ dk fofdj.k djrh gSaA 
fofdj.k ds fy;s fdlh ek/;e dh vko';drk ugha gksrh 
gS D;ksafd bldk lapkj fo|qr pqEcdh; rjaxksa }kjk gksrk 
gSA fofdj.k iw.kZ fuokZr esa Hkh dk;Z djrk gSA tSls fd lw;Z 
dh ÅtkZ i`Foh dks xeZ djus ds igys varfj{k ds fuokZr esa 
ls xqtjrh gSA
ystj ç.kkyh es Å"ek dk lapj.k¼ghV VªkUlQj½

ghV yksM ¾ bysfDVªdy buiqV & ystj vkmV~iqV
fdlh Hkh ystj ç.kkyh ds n{krkiw.kZ lapkyu ds fy, 
Å"ek lapj.k dk egRoiw.kZ LFkku gksrk gSA tc ystj dk 
lapkyu gksrk gS rc mlesa ystj ds lkFk&lkFk Å"ek Hkh 
fudyrk gSA ;fn bl Å"ek dk lgh rjg ls lapj.k ugh 
gqvk rks ç.kkyh dk rkieku c<+rk gh tk,xk ftlls 
ystj iw.kZ n{krk ds lkFk ugha cusxk vkSj ,d le; ds 
ckn ystj ç.kkyh u"V Hkh gks ldrh gSA 
 Å"ek lapj.k ds }kjk rkieku o`f) dks jksdus dh dbZ 
fof/k;k¡ gSAT;knkrj lapkyu¼daMD'ku½,oa laogu 
¼duosD'ku½ fof/k dk la;qä :i ls mi;ksx fd;k tkrk 
gSA Bksl ds ,d lrg ls nwljh lrg esa Å"ek dk 
lapj.k@lapkyu ds }kjk gksrk gS ,oa Bksl ds lrg ls 
rjy inkFkZ ¼¶yqbM½ ds chp Å"ek ds lapj.k laogu ds 
}kjk gksrk gSA
 laogu fof/k es ;fn rjy inkFkZ ds :i esa gok 
mi;ksx fd;k tkrk gS rks mls ok;q 'khryu ¼,;j dwfyax½ 
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dgrs gSA vkSj ;fn rjy ds :i esa ty dk mi;ksx gksrk 
gS rks mls ty 'khryu ¼o‚Vj dwfyax½ dgrs gSA çk;% de 
Å"ek lapj.k ds fy, ok;q 'khryu dk ç;ksx fd;k tkrk 
gS ,oa vf/kd Å"ek lapj.k ds fy, ty 'khryu dk 
mi;ksx djrs gSA mnkgj.k& ghV flad ,oa dksYM IysV 
vkfnA 
ghV&flad% 
;g pkyu ,oa laogu Å"ek 
lapj.k dk mnkgj.k gSAbles 
IysV dh lrg esa vusd fQu 
gksrk gS tks bldh lrgh 
{ks=Qy c<+k nsrk gSA {ks=Qy 
vf/kd gksus ls ghV&flad ,oa 
ok;q ds e/; Å"ek dk lapj.k 
c<+ tkrk gSA bldks çk—frd 
laogu ¼uspqjy duosd'ku½ dgrs gSA ;fn ghV&flad ds 
lkFk ia[kk yxk fn;k tk, rks blds lrg ls ok;q çokg 
rhoz xfr ls gksrh gS] ifj.kke Lo:i Å"ek dk lapj.k Hkh 
rhoz xfr ls gksrk gSA bldks cyiwoZd laogu ¼QkslZ 
duosd'ku½ dgrs gSA blls isflo dwfyax gksrh gS vFkkZr 
ok;qeaMyh; rkieku ds Åij ç.kkyh ds rkieku dks 
la;ksftr dj ldrk gSA ok;qeaMyh; rkieku uhps rd 
dqfyax ugha dj ldrk gSA FkeksZ&bySfDVªd dwyj ds lkFk 
ghV&flad dks ,fDVo dqfyax fd;k tk ldrk 
gSAghV&flad dk mi;ksx BkslkoLFkk ystj] Qkbcj ystj 
,oa bysDVª‚fuDl midj.k vkfn es fd;k tkrk gSA 
dksYM&IysV%
;g ,d ,slk ;a= gS ftlds /kkrq ds IysV es uyh gksrh gS 
ftlesa ls ty ;k dksbZ æo ¼fyfDoM½ dks çokfgr fd;k 
tkrk gSA xje oLrq dh Å"ek dk vo'kks"k.k /kkrq ds uyh 
esa çokfgr gksrs gq, ty ds }kjk gksrk gSA blls ty dk 

rkieku c<+ tkrk gS ftls jsfM;sVj ds }kjk BaMk fd;k 
tkrk gS ,oa ty çokg ds fy, iai dk ç;ksx fd;k tkrk 
gSA blls Hkh isflo dwfyax gksrh gSA ;fn jsfM,Vj ds 
txg fpyj dk mi;ksx fd;k tk, rks ,fDVo dwfyax 
gksrh gSA bldk Hkh mi;ksx BkslkoLFkk ystj] Qkbcj 
ystj ,oa bysDVª‚fuDl midj.k vkfn esa fd;k tkrk gSA 
ghV&ikbi
ghV&ikbi ,d rki&LFkkukUrj.k ;a= gS tks rkih; 
pkydrk vkSj voLFkk ifjorZu ¼Qst psat½ nksuksa ds 
fl)karksa dks tksM+rh gS rkfd nks Bksl baVjQsl ds chp 
Å"ek dks çHkkoh <ax ls LFkkukarfjr fd;k tk ldsA

ghV&ikbi esa ,d lhycan ikbi ;k ,d Vîwc ls cus 
inkFkZ gksrs gSa tks dk;Zdkjh rjy inkFkZ ds lkFk laxr 
gksrk gS tSls fd ikuh dh ghV&ikbi ds fy, rkacs rFkk 
veksfu;k ghV&ikbi ds fy, ,Y;wehfu;eA blds 
vkarfjd lrg esa es'k ;k xzqo cuk gksrk gS tks dh dsf'kdk 
fØ;k ¼dsfiyjh ,D'ku½ ds fy, gksrk gSA vkerkSj ij] 
oSD;we iai dk mi;ksx [kkyh ghV ikbi ls gok dks 
fudkyus ds fy, fd;k tkrk gSA ghV&ikbi vkaf'kd :i 
ls dk;Zdkjh rjy inkFkZ ls Hkjk gksrk gS vkSj fQj lhy 
fd;k tkrk gSA dke dj jgs rjy æO;eku dks pquk tkrk 
gS rkfd ghV&ikbi v‚ijsfVax rkieku lhek ds Åij 
ok"i vkSj rjy gksA
ghV&ikbids ,d fljs ¼xeZ baVjQsl½dks Bksl lrg ds 
laidZ esa j[kk tkrk gSA ghV&ikbi ds vanj dk nkc cgqr 
de gksrk gS blfy, æo ¼fyfDoM½ ml lrg ls Å"ek dks 
vo'kksf"kr djds de rki esa gh ok"i esa cny tkrk gS 
vFkkZr æo dk voLFkk ifjorZu ¼Qsl psat½ gksrk gSA bl 
rjg voLFkk ifjorZu ls vf/kd Å"ek vo'kksf"kr gksrk gSA 
rkieku es ifjorZu ds dkj.k ok"i fQj ghV&ikbi ds 
lkFk nwljs fljs ¼BaMs baVjQsl½ ij tkrk gSA ;gk¡ ok"i 
viuk Å"ek R;kx nsrk gS vkSj iqu% daMsal gksdj æo es 
ifjofrZr gksrk gSA ;g æoghV&ikbi ds vkarfjd lrg 
ds es'k ;k xzqo ds }kjk dsf'kdk fØ;k ¼dsfiyjh ,D'ku½ ls 
dsUækilkjd cy ¼dsfiyjh QkslZ½] ;k xq#Rokd"kZ.k ds 
ek/;e ls xeZ baVjQsl ij iqu% ykSVrk gS] vkSj pØ 
nksgjkrk gSA cksbfyax ,oa daMU'ks'ku ds fy, Å"ek 
gLrkarj.k xq.kkad ¼ghV VªkalQj dks&bfQfl,aV½ cgqr 
vf/kd gksrk gS ftlls] ghV&ikbi vR;f/kd çHkkoh FkeZy 
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daMDVj gSaA çHkkoh rkih; pkydrk ghV&ikbi yackbZ ds 
lkFk cnyrh gS] vkSj rkacs ds fy, yxHkx 0-4 kW/mK ds 
eqdkcys ghV&ikbi ds fy, 100 fdyksokV kW/mK rd 
igqap ldrk gSA
ghV&ikbi ds çHkkoh rkih; pkydrk ¼bQsDVho 
FkeZy daMfDVfoVh½ dk ç;ksfxd eki

fp=%1 esa ,DlisfjesaVy lsV&vi dks n'kkZ;k x;k gS] 
blesa 4 feyhehVj O;kl ,oa 270 feyhehVj yackbZ dh 
d‚ij ghV&ikbi fy;k x;k gS ftlds vanj æo ds 
:i esa ikuh mi;ksx fd;k x;k gSA bysfDVªdy 
jftLVsUl ls ghV&yksM cuk;k x;k ftlesa fo|qr 
/kkjk çokfgr djds 20 okV rd ghV mRiUu fd;k 
x;k gSA bl ghV&yksM dks ghV&ikbi ds ,d fljs 
esa yxk;k x;k gSA ghV&ikbi ds nwljs fljs dks 
ghV&flad&ia[kk ,lsEcyh ls tksM+ fn;k x;k gS 
ftlls BaMd mRiUu gksA ghV&yksM dh Å"ek 
ghV&ikbi ds ,d fljs ls nwljs fljs esa 
LFkkukarfjr gksrh gS ftlesa ghV&flad ,lsEcyh ds 
}kjk ;g Å"ek okrkoj.k esa LFkkukarfjr gksrk gSA 
nksuksa fljksa dk rkieku MkVk y‚xj 
ds }kjk fjdkMZ fd;k x;kA ;g 
fØ;k vyx&vyx ghV yksM ds 
fy, iqujko`Ùk fd;k x;kA mues ls 
,d 6 okV ghV yksM ls fd;k x;k 
ç;ksx dks fp=&2 es xzkQ ds }kjk 
le; ds lkFk rkieku esa o`f) dks 
n'kkZ;k x;k gSA 
bl çdkj nksuksa fljksa ds rkieku 
ds varj ¼T½] ghV ikbi dh yackbZ 
¼L½] Ø‚l lsD'ku ,fj;k ¼A½,oa 
ghV yksM ¼Q½dks uhps fy[ks lw= es 

j[kdj ghV ikbi dh çHkkoh rkih; pkydrk¼bQsfDVo 
FkeZy daMfDVfoVh½ ¼K½ dh x.kuk dh xbZA 

K =(Q/A)/ (DT/L)

ç;ksx dk ifj.kke ,oa fu"d"kZ
bl ç;ksx dks vyx&vyx ghV yksM ls iqujko`Ùk fd;k 

x;k ,oa blds çHkkoh rkih; 
p kydr k  ¼ bQ s f D V o  F k e Z y 
daMfDVfoVh½ ¼K½ dh x.kuk dh xbZA 
vyx&vyx ghV yksM ds fy, dh 
xbZ x.kuk dks fp=&3 esa xzkQ ds }kjk 
n'kkZ;k x;k gSA bl ghV&ikbi dh 
çHkkoh rkih; pkydrk ¼bQsfDVo 
FkeZy daMfDVfoVh½ 5 okV ghV yksM 
rd 4000 W/mK gS tks dh ,d 
lkekU; rkacs ¼d‚ij½ dh NM+ dh rjg 
gSA 5 okV ghV&yksM ds ckn bldh 
çHkkoh rkih; pkydrk ¼bQsfDVo 

FkeZy daMfDVfoVh½ 30000 ls 50000 W/mK x.kuk dh 
xbZ gSA

��� ���
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T2 T3

T1

T4

T5

fp=&1% ,DlisfjesaVy lsV&vi¼T  & ghV yksM dk rkieku]T  &ghV&ikbi ds 1 2

,d fljs dk rkieku] T &ghV&ikbi ds e/; dk rkieku T &ghV&ikbi ds nwljs 3 4

fljs dk rkieku]T &ghV flad dk rkieku½5

fp=&2% 6 okV ghV yksM ls fd;k x;k ç;ksx le; 
ds lkFk rkieku esa o`f)

fp=&3% vyx vyx ghV yksM ij ghV ikbi dh çHkkoh rkih; pkydrkdh x.kuk 
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vkfnR; ,y&1%
vc lwjt dh ckjh

MkW- yfyr eksgu iUr

ç/kkuea=h vknj.kh; Jh ujsUæ eksnh th us 
pUæ;ku&3 fe'ku ds lQyrk ij fn;s vius lacks/ku esa 
dgk Fkk fd bl lQyrk ds ckn vc lwjt dh ckjh gS] 
ftlls lHkh ns'kokfl;ksa vkSj oSKkfud leqnk; esa dkQh 
mRlkg gSA iwoZ ls gh Hkkjrh; varfj{k vuqla/kku laxBu 
¼bljks½ ,d egRokdka{kh ifj;kstuk ij dk;Zjr gS tksfd 
lw;Z ds jgL;ksa tSls lw;Z dh lrg ij cuus okys lkSj 
dyad] lkSj Tokyk;sa ¼vHkqdk;sa½ vkSj lw;Z ls i`Foh dh vksj 
vkus okys Hkw&pqEcdh; lkSj rwQkuksa] mPp ÅtkZoku lkSj 
d.kksa ds vykok vU; dbZ lkSje.yh; ?kVukvksa dk 
v/;;u djsxkA bl ifj;kstuk dks vkfnR; ,y&1 uke 
fn;k x;k gS A vkfnR; lw;Z dk i;kZ;okph gS vkSj ,y&1 
ySxjsat Io‚baV dks bafxr djrk gSA ;g varfj{k dk og 
LFkku gksrk gS tgk¡ lw;Z dk xq#Rokd"kZ.k cy i`Foh ds 
xq#Rokd"kZ.k cy ls lkE;koLFkk esa gksrk gS] vkSj bl LFkku 
ls fuokZ/k :i ls lw;Z dh gj xfrfof/k dk v/;;u 
vklkuh ls fd;k tk ldrk gSA vkfnR; ,y&1 dk 
ç{ksi.k 02 flrEcj 2023 dks vkU/kz çns'k ds JhgfjdksVk 

ls iksyj lSVsykbV yk¡p Oghdy ¼ih,l,yoh½ }kjk fd;k 
x;k vkSj yxHkx 04 ekg ds le; ds mijkUr 06 tuojh 
2024 dks ;g 15 yk[k fdeh- dh nwjh r; dj viuh d{kk 
esa LFkkfir gks x;k A
 vkfnR; ,y&1 dh lQyrk ds mijkUr gekjk Hkkjr 
rhljk ns'k cu x;k gS tksfd lw;Z dk MkVk çkIr djus gsrq 
vkRefuHkZj gks tk;sxkA blds iwoZ vesfjdh Lisl ,tsalh 
¼uklk½ rFkk ;wjksih; Lisl ,tsalh ds —f=e mixzg gh 
ç{ksfir gks ik;sa gSa vkSj orZeku esa Hkkjr buls MkVk ysrk 
gSA
 Hkkjr ds fy;s ;g xoZ dh ckr gS fd vkfnR; ,y&1 
iw.kZr% Lons'kh gS vkSj esd bu bafM;k vfHk;ku ds vUrxZr 
bldk fodkl fd;k x;k gSA
 bl mixzg esa lkr isyksM gSaA buesa foftcy ,eh'ku 
ykbu dksjksuksxzkQ] lksyj ;w oh besftax VsyhLdksi] 
lksyj yks ,uthZ ,y&1 ,Dl&js LiSDVªksehVj] gkbZ ,uthZ 
,y&1 v‚fcZV LiSDVªksehVj] lksyj foaM ,Ve fMVsDVj] 

IykTek ,ukfyfll 
iSdst o FkMZ v‚fcZV 
g kb Z  f jtk s Y; wlu 
fMftVy eSXuksehVj 
'kkfey gSaA blesa pkj 
isyksM lh/ks lw;Z dk 
v/;;u djsaxs rFkk 
vU; rhu lw;Z dh 
x f r f o f / k ; k s a  d k 
v/;;u djsaxsA
 lw;Z ds xSlh; 
laxBu esa yxkrkj 
foLQksV gksus ls mPp 
ÅtkZoku d.k Hkkjh 
ek=k esa fu"dkf"kr 
gksrs jgrs gSa ftlls 
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mBus okys cM+s rwQkuksa dk i`Foh ds eSXusfVd QhYM vkSj 
bysDVª‚fud midj.kksa ij çHkko iM+rk gS vkSj varfj{k esa 
?kwe jgs lSVsykbVksa ij Hkh budk çHkko iM+rk gSA vkfnR; 
,y&1 fe'ku ds mijkUr bu lHkh {ks=ksa esa i`Foh dh vksj 
vkus okys Hkw&pqEcdh; lkSj rwQkuksa dk le; ij irk 
yxkus vkSj buds çHkkoksa ds v/;;u esa Hkkjr vkSj etcwrh 
ds lkFk l{ke cusxkA
 vkfnR; ,y&1 pk¡n ij vkus okys lkSj fofdj.kksa dh 
lwpuk Hkh çnku djsxkA lw;Z ds dksjksuk dk v/;;u vHkh 

flQZ iw.kZ lw;Zxzg.k ds le; 
gh laHko gS ijUrq vkfnR; 
,y&1 ds LFkkfir gks tkus 
ds ckn Hkkjr fdlh Hkh le; 
lw;Z ds dksjksuk dk v/;;u 
dj ldsxkA
 vkfnR; ,y&1 ,d 
cgqvk;keh fe'ku gS ftlesa 
v a r f j { k  f o K k u  d s 
lkFk&lkFk [kxksy foKku] 
ekSle foKku rFkk vU; {ks=ksa 
esa Hkh egRoiw.kZ Hkwfedk 
fuHkk;sxk vkSj çkIr MkVk dk 
fo'ys"k.k bu {ks=ks a es a 
v/;;u gsrq miyC/k jgsxk] 

ftldks fd Hkkjrh; fo'ofo|ky;ksa ds 'kks/k Nk= rFkk 
çk/;kid Hkh mi;ksx dj ldrs gSaA mÙkjk[k.M esa fLFkr 
vk;ZHkê çs{k.k foKku ,oa 'kks/k laLFkku ds gY}kuh fLFkr 
lkbal lsaVj esa fofHkUu 'kks/kkFkhZ vkfnR; ,y&1 ds MkVk 
dk fo'ys"k.k dj ldsaxsA
 vkfnR; ,y&1 ifj;kstuk okLro esa varfj{k foKku 
ds {ks= esa fodflr Hkkjr dks LFkkfir djusa esa ,d 
egRoiw.kZ Hkwfedk fuHkk;sxkA

lqfopkj
fdlh dh fuank uk djsa] vxj vki enn ds fy, gkFk 

c<+k ldrs gSa] rks t#j c<k,aA

•

czãk.M dh lkjh 'kfä;ka igys ls gekjh gSaA oks ge gh gSa 
tks viuh vk¡[kksa ij gk¡Fk j[k ysrs gSa vkSj fQj jksrs gSa fd 

fdruk va/kdkj gSaA
& Lokeh foosdkuUn






