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of] k|ltj]bgsf] p2]Zo eg]sf] sfof{Gjog ug]{ ;+:yfx¿nfO{ k|sf]k;DaGwL  

tof/Lsf] :yfgLo 1fg, Jojxf/, ;Gbe{nfO{ a'em\g / kQfnufpg k|f]T;flxt 

ug{' / cfjZos 1fg pknAw u/fpg d2t ug'{ xf] . o; p2]Zosf nflu 

af9L;DaGwL tof/Lsf] :yfgLo 1fgnfO{ lnlka4 ug{ g]kfnsf k"jL{ t/fO{{{sf gf} 

j6f ufpFdf Pp6f j:t'ut cWoog ul/Psf] lyof] . j:t'l:yltsf] cWoogn] 

;dosf] cGt/fndf :yfgLo dflg;n] af9L;DaGwL tof/Lsfnflu pNn]Vo 

dfqfdf :yfgLo 1fg / Jojxf/x¿ ljsl;t u/]sf] kfOPsf] b]vfPsf] lyof] . 

kf7 l;sfO

g]kfnsf] k"jL{ t/fO{{{sf dflg;n] cfk\mg} j/k/sf] jftfj/0fsf] b}lgs cjnf]sg, 

ljutsf / tTsfnsf af9Lsf] cg'ej, / s]xL Jojxf/nfO{ k':t} lkR5] u|x0f 

ug]{ u/]sf sf/0f pgLx¿ af9Laf6 x'g] dfgjLo Ifltsf ;fy} cfly{s,  

kof{j/0fLo, ;fdflhs, / dfgl;s c;/nfO{ sd ug{ ;Ifd x'Fb} cfPsf 5g\\ . af9L  

Joj:yfkgsf] tof/L;DaGwL :yfgLo 1fg / Jojxf/x¿ tL If]qdf :ki6  

cj:yfdf /x]sf 5g\\, ;fy} To;df dflg;sf] lgDg s'/f ug]{ Ifdtf klg ;dfj]z 

5g\\ . 

cWofo * 

5nkmn
!= pgLx¿ km/s vfnsf af9L, ljutsf ;dodf af9L cfPsf :yfg, 

ljutsf af9Lsf] kfgLsf] tx, pgLx¿sf] cfkm\g} If]qdf gbLsf] af6f]df cfPsf]  

kl/jt{g / gbLsf] cfsf/df cfPsf] kl/jt{g / pgLx¿sf] af9Lk|ltsf] ef}lts 

/ ;fdflhs hf]lvddf cfPsf] kl/jt{gnfO{ :ki6;Fu JofVof ug{ ;S5g\\ .

@= kof{j/0fLo kl/;"rs, df};dsf] cg'dfg, uGw, cfjfh, jiff{ePsf]  

:yfg / To;sf] k|sf/ / hËnLhgfj/ c:jefljs ¿kdf b]lvg' / To;sf  

c:jefljs ultljlwsf cfwf/df af9Lsf] k"j{ r]tfjgL lbg] ;+s]tx¿ kQfnufpg] 

/ To;nfO{ ljZn]if0f ug]{ .

#= sxfF / slxn] efUg] -cyjf a:g]_, sxfF ;'/lIft / l56f] efUg] af6fx¿ 5g\\, 

s'g ;dodf dxTjk"0f{ ;/;fdfg cGoq ;fg]{, /fte/ clgbf] a:g], 3/ 5f8\g], 

vfBfGg / bfp/f e08f/ ug]{ eGg] s'/f kQf nufpg .

$= af9L;Fu tfbDotf sfod ug{ ljz]if u/L 3/ lgdf{0f -ljleGg ;fdfgsf] 

;ld>0f ug]{, hunfO{ dfly a9fpg], ;'/Iff kvf{n agfpg]_ ;fgf a:t'efp, 

vfBfGg, dflg; cfkm}nfO{ ;d]t kfgLaf6 hf]ufP/ /fVg cUnf] vfB e08f/ 

/ ax'p2]ZoLo drfg agfpg], afnLgfnL;DaGwL gofF /0fgLlt -h:t} gbL  

lsgf/df ug]{ v]tL, lj?jf /f]Kg]_, ;fdflhs ;d"xnfO{ k|of]u ug]{, / lgoldt 
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¿kdf cfpg] af9L;Fu ;DalGwt kL8fx¿nfO{ klZrdL ;f]rsf cfwf/df elgg] 
u/]sf …eljtJoÚ sf ¿kdf lnP/ To;;Fu cEo:t x'g] tyf ;fdgf ug]{ gofF 
gLlt ckgfpg] .

%= ljutsf af9L;Fu ;DalGwt ;"rgfnfO{ uLt tyf pvfg 6'Ssfsf dfWodaf6 
k|rf/k|;f/ ug]{ .

g]kfnsf] k"jL{ t/fO{{{sf] k|sf]k;DaGwL tof/LnfO{ ;'wf/ ug{ :yfgLo 1fgsf] 
k|of]usf] ;DefjgfnfO{ ljz]if u/L dflysf kfFrj6f d'Vo cfwf/df  
;d]6\g ;lsg] 5 . of] 1fgn] sfof{Gjog ug]{ lgsfonfO{ :yfgLo  
kof{j/0fLo ljljwtf a'e\mg, ;a}eGbf a9L hf]lvddf /x]sf JolQmx¿, kl/jf/, 
;d"x / ;d'bfoleq 1fg k|bfg ug]{ d'Vo gfosnfO{ lrGg :yfgLo sRrf 
kbfy{ / ;Lksf] k|of]uu/L :yfgLo k|fljlws /0fgLltsf] lgdf{0f / af9L;DaGwL  
tof/Lsf ljifodf hgr]tgf clej[l4sf nflu ;~rf/ k|jfx ug]{ :yfgLo  
tl/sfnfO{ a'emg ;xof]u ug]{5 . 

r'gf}tLx¿
of] j:t'ut cWoogn] :yfgLo 1fg, Jojxf/ tyf cj:yfx¿df kfOPsf] 
leGgtf tyf hl6ntfsf] af/]df atfpF5 . ljleGg JolQm, hflt tyf ;fdflhs 
;d"xx¿df af9L;DaGwL tof/Lsf] ;DaGwdf ljleGg vfn] 1fgx¿ x'G5g\\ . of] 
cWoogn] s] s'/f k|i6ofpF5 eg] af9Lsf sf/0f ;fwf/0ftof ul/a emg ul/a 
x'G5g\\ eg] wgL JolQmx¿ Tof] af9Laf6 cem a9L nfeflGjt x'g ;S5g\\ . o;f] 
eP tfklg s]xL 36gfx¿df tyf lglZrt cj:yfx¿df af9Ln] ul/ax¿sf 
nflu klg csNkgLo df}sf pknAw u/fpg ;S5, pQ/ blIf0fL xf]G8'/; 
(McSweeny 2005) df ePsf] Ps cWoogn] x'l/s]g cfFlw cfPkl5 ToxfFsf 
3/kl/jf/n] To;sf] ;fdgf ug{ ckgfPsf] /0fgLltx¿nfO{ b]vfpg] k|of; 
u/]sf] 5 . o;sf] cy{ of] xf]O{g ls, ul/ax¿df yf]/} 1fg 5, t/ pgLx¿;Fu 

yf]/} dfq ljsNk 5g\\ . o;n] ;d'bfo leqsf] ;fdflhs–cfly{s kIf tyf 

;dfgtfsf] k|Zgdf s]lGb|t x'g dxTjk"0f{ /x]sf] s'/fnfO{ phfu/ u/]sf] 5 .  

k':tf}+b]lvsf] hl6ntf, ljljwtf -h:t} ;fdflhs, ;f+:s[lts tyf P]ltxfl;s 

kIf_, sdhf]/ ;DaGw, / clxn]sf] PshftLo ;dfhdf yf]/} dfqfdf  

l:jsfl/P h:t} cb[Zo ¿kdf /x]sf s'/fx¿af6 g} r'gf}tLx¿ b]vf kg]{ 

u5{g\ . sfof{no / :yfgLo:t/df /x]sf sd{rf/LaLrsf] vf8n jf lje]bn] 

;"rgf k|jfxdf cj/f]w v8f u5{, lsgeg] lg0f{o ug]{ s'/f w]/} xb;Dd  

:yfgLo:t/sf] cg'ejeGbf km/s x'g] u5{g\ . sfof{nodf sfd ug]{ 

sd{rf/L / :yfgLo:tdf sfd ug]{ b'j} sd{rf/Ln] a9L ;do :yfgLo– 

:t/df g} latfPg' kg]{ x'G5, ;fy} pgLx¿n] cfk"m aLr / km/s dt  

/fVg] ;d'bfox¿;Fu klg a9L dfqfdf cfk;L cGtlqmof ug'{ kg]{ x'G5, 

h;n] ubf{ pgLx¿n] cfk;df cfb/, ;Ddfg ug{ / Ps csf{sf] s'/f a'‰g  

;S5g\\ . ;fy} :yfgLo hl6ntf / ljljwtfnfO{ a'e\mg ;S5g\\ . ;d'bfo / ;/sf/L 

sd{rf/LaLr Ps k|sf/sf] ;+jfbljxLg cj:yf klg /x]sf] 5 . k|sf]k;DaGwL 

tof/Lsf] ;~rf/ ;fdu|Lx¿ /fli6«o tyf lhNnf txdf tof/ ul/Psf 5g\\ . 

h:t} cflwsfl/s r]tfjgL ;Gb]z cyjf hf]lvd;DaGwL gSzfnfO{ :yfgLo 

;Gbe{x¿df bfFHg' cfjZos 5, h;n] ubf{ To;nfO{ ;d'bfon] a'e\mg ;s"g .

s]xL Jojxf/ jf sfo{qmdx¿n] l;w}+ af9Lsf] k|efjnfO{ sd ug]{ nIo  

/fv]sf 5g\ eg] cGon] 3/kl/jf/ / ;d'bfosf] Ifdtfdf clej[l4 ug]{ / 

To;af6 ;d'bfodf cfwfl/t af9Lsf] k|sf]k;DaGwL tof/Ldf ;'wf/ Nofpg 

ck|ToIf ¿kdf of]ubfg k'¥ofpg] nIo /fv]sf 5g\\ . o; k|ltj]bgdf pNn]v 

ul/Psf w]/} o:tf k|of; jf Jojxf/x¿ b}lgs hLjgsf] Pp6f cË aGg 

k'u]sf 5g\\ . ljutdf hgtf cfˆgf] cfGtl/s ;+u7g / cfk"mnfO{ af9L;DaGwL 

tof/Ldf cfj4 gug]{ / ;f] sfo{nfO{ Ps k|sf/sf cg'bfgsf ¿kdf dfq 

lng] uy]{ t/ clxn] o;k|lt lgs} kl/lrt x'g] u/]sf 5g\ . leGg ljsf;] 
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;+:yfx¿aLrsf] k|lt:kwf{ -;xof]u lj?4_ / hl6n of]hgf tof/ ug]{  

tl/sfn] pgLx¿nfO{ :yfgLo 1fgnfO{ pk]Iff ug]{tkm{ cu|;/ u/fPsf] 5 . 

hl6n of]hgfsf] cy{ :yfgLo:t/af6 l;s]sf s'/fnfO{ ;dfj]z ug]{ s'/fdf 

;+:yfx¿df clt sd pbf/tf x'g' eGg] x'G5 . of] j:t'ut cWoogdf w]/} 

pbfx/0fx¿ w]/} h;f] lglZrt ;Gbe{df cfwfl/t 5g\, s]xL hxfF st} klg k|of]u 

ug{ ;lsg] vfnsf 5g\\ eg] s]xL 5nkmnsf nflu cfwf/sf ¿kdf k|of]u ug{ 

;lsG5 .

kl/jt{gsf] nflu :yfgLo 1fg Pp6f ;fwgsf] 
?kdf
k|sf]k;DaGwL tof/Lsf w]/} ljlwn] dflg;n] e]mNg'kg]{ hf]lvd tyf dflg;nfO{ s]  

s'/f yfxf 5}g eGg] af/]df s]lGb|t x'g] k|of; u5{g\ . :yfgLo 1fgk|lt Wofg 

s]lGb|t ubf{ To;n] sf]lzz u/ / Tof] k|j[lQnfO{ abn eGg] s'/fsf] k|j]z ljGb' 

pknAw u/fpF5 . o;n] cfGtl/s / afXo ;+:yfx¿n] dflg;sf] Ifdtf s] 5 

tyf ltgLx¿n] jf:tjdf s] yfxf 5 eGg] s'/f kQf nufpg ;Ifd agfpF5 .  

:yfgLo 1fg / Jojxf/k|ltsf] a'emfO, To;sf] n]vfhf]vf / cfb/  

h:tf s'/f kl/jt{gsf ;fwfg aGg ;S5g\\ . klxnf t o;n] aflx/L 1fgnfO{  

:yfgLo ;Gbe{df c+ufNg / pkef]Qmf jf ;]jfu|fxLnfO{ kl/of]hgfdf ;dflxt 

ug{ ;xof]u ug{ ;S5 (Visser 2006) . Hutton and Haque (2003) 
eG5g\\  æk|fs[lts k|sf]knfO{ km/s ;+:s[ltsf dfG5]n] s;/L u|x0f, ljZn]if0f 

/ ;fdgf u5{g eGg] s'/fsf] 7Ls lsl;dn] a'e\mgsf nflu yf]/} k|of;  

eO/x]sf 5 . -===_ k|fs[lts k|sf]kaf/]sf klZrdL cjwf/0ff, dfgjLo hf]lvd /  

ul/jLh:tf s'/f ljleGg ;+:s[lt / ;dfhdf Psgf; nfb\g ;lsb}g .Æ bf];|f], 

:yfgLo 1fgnfO{ /fd|f];Fu a'em]/ s'g :yfgLo 1fg clxn] klg ;fGb{les 5 / 

To;nfO{ c¿df k|;f/0f jf x:tfGt/0f ul/g' k5{ eGg] s'/fsf] d"NofÍg ug{ 

klg ;xof]u k'¥ofpF5 (Visser 2006) . xfdLnfO{ cfzf 5 of] k|ltj]bgn]  

kl/jt{gnfO{ 5'6\6} Joj;flos cEof; cyjf ;+:yfut cyjf If]qut:t/df 

k|j4{g ug{ ;xof]u k'¥ofpg] 5 . 




