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hLjx?sf] a;f]af; ePsf] ;f}o{d08nsf] ;'Gb/
u|x k[YjLsf] Ps dfq of] pku|x ;f9] rf/
c/a jif{ k'/fgf] tyf k[YjLaf6 # nfv *$
xhf/ ls=dL= 6f9f 5 . o;sf] Jof; #$&*
ls=dL= cyf{t\ k[YjLsf] Ps rf}yfO{ 5 eg] lk08
k[YjLsf] lk08sf]  !)) efusf] Ps efu dfq
5 . o;sf] cfˆg} k|sfz geP klg o;n]
;"o{sf] k|sfznfO{ k/fjt{g ug] { x'gfn]
k|sfzjfg b]lvG5 . of] cfˆgf] cIfdf 3'Dg'sf]
;fy} k[YjLsf] jl/kl/ lglZrt sIfdf 3'ld/x]sf]
5 . oL b'j}sf] kl/e|d0fsf] ult nueu ;dfg
ePsf]n] xfdLn] k[YjLaf6 b]Vg] rGb|dfsf]
Psk§Lsf] ;tx dfq cjnf]sg ug{ ;lsG5 .
csf]{k§Lsf] ;tx k[YjLaf6 b[li6ut x'Fb}g .

dfgj ;Eotfsf] k|fb'{efjb]lv g} rGb|dfsf]
af/]df hfGg] sf}t'xntf af]s]sf] dflg;n] o;sf]
;txsf] cGj]if0f ;j{k|yd b"/jLgsf] lasf;
ePb]lv g} ub}{ cfPsf] xf] . t/ rGb|dfdf ofg
k7fpg] sfo{ !(%) sf] bzsdf dfq} z'? ePsf]
xf] . rGb| cGj]if0fsf] nflu k7fOPsf] ;a}eGbf
z'?sf] ofg Tolt lasl;t geP klg To;kl5
cGtl/If ofg ;DalGw k|ljlwsf] ljsf; olt
b|'t ultdf eof] ls rGb|dfsf] ;ldkdf klxnf]
ofg k'u]/ kms]{sf] sl/a Ps bzs kl5 g}

cd]l/sfn]  kfof]lgo/ rf}yf] k|If]k0f u¥of] . of]
klg rGb|df glhs} k'u]/ kmls{of] . To;kl5
o;}jif{ ;f]leot ;+3n] dfgj/lxt csf]{ ofg
n"gf bf]>f] k7fof] h'g ;]K6]Da/ !$ df rGb|dfsf]
;txdf 7f]lsP/ ToxL+ emg{ ;kmn eof] eg]
To;} jif{ k7fPsf] n"gf t];|f] rGb| ;txsf]
kmf]6f] lvRg ;kmn eof] .

o;kl5sf] Ps bzse/L k"j{ / klZrd
cyf{t\ tTsflng ;f]leot ;+3 / ;+o'Qm /fHo
cd]l/sfaLrsf] cGtl/If cGj]if0fsf] k|lt:kwf{n]

* k|]d /fh 9'Ë]n ef}ltszf:q s]Gb|Lo ljefu, lq=lj= df vuf]n–ef}lts lj1fg ljifodf cg';Gwfg/t x'g'x'G5 .

cfˆgf] b]zsf] em08f rGb| ;txdf uf8]kl5 x]b}{ cd]l/sL cGtl/If ofqL

cGtl/If ofgaf6 b]lvg] rGb|dfsf] csf]{k§Lsf] ;tx
h'g k[YjLaf6 b]lvFb}g

k|]d /fh 9'Ë]n *

r Gb|df k[YjLaf6 b]lvg] ;a}eGbf glhs
/ ;"o{kl5sf] ;a}eGbf rlDsnf]
cfsfzLo lk08 xf] . dfgj tyf cGo

dflg; rGb|dfdf kfOnf 6]Sg ;kmn eof] .

klxnf] cGtl/If ofg :k'6lgs k|yd k|If]k0f
u/]sf] / bf]>f] ofg :k'6lgs bf]>f]df nfOsf
gfds s's'/nfO{ cGtl/Ifdf k7fPsf] b'O{ jif{
kl5 g} ;g\ !(%( df rGb| cGj]if0fsf] Oltxf;
z'? eof] . !(%( sf] hgj/L @ df tTsflng
;f]leot ;+3n] n"gf k|yd gfds ofg rGb|dfsf]
nflu k|If]k0f u¥of]  h'g rGb|df glhs} k'u]/
kmls{of] . of] ofg rGb|dfsf] ;txdf g} k'¥ofpg]
nIo /fv]/ k7fPsf] eP klg sl/a ^,)))
ls=dL= j/}af6 kmls{of] . t/ o;n] rGb|dfsf]
cfˆgf] r'DasLo If]q gePsf] s'/f kQf nufpg]
dfq xf]Og ;f}o{ atf; (Solar Wind) elgg]
rfh{o'Qm s0fx?sf] axfj cGtl/Ifdf lg/Gt/
eO/x]sf] k|df0f ;d]t km]nf kf¥of] . To;sf]
b'O dlxgf kl5 dfr{ # df ;+o'Qm /fHo
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7"nf] ult lnof] / w]/} s'/fx? kQf nfu] . ;g\
!(^) df ;f]leot ofg :k'6lgs kfFrf}+df /fv]/
k7fOPsf :6«]Nsf / a]Nsf gfd u/]sf b'O{
s's"/x?n] cGtl/If 3'd]/ k[YjLdf kms{g ;kmn
k|yd hgfj/sf] ?kdf cfˆgf] gfd /fv] eg]
!(^! df ;f]leot ofg ef]:tf]s k|yddf a;]/
cGtl/Ifdf ! 306f latfpg ;kmn o"/L uful/g
k|yd cGtl/If ofqL eP . To;sf] nuQ}
;f]leot ofg ef]:tf]s bf]>f]df a;]/ 3]d{g
lttf]en] cGtl/Ifdf @% 306f latfO{ kms]{/
csf]{ /]s8{ sfod u/] . o;/L ;f]leot ;+3n]
cGtl/If cGj]if0fsf] k|lt:kwf{df lhlt/x]sf]
a]nfdf ;g\ !(^! d] @% sf lbg cd]l/sL
/fi6«klt hf]g Pkm s]g]8Ln] cfˆgf] dxTjk"0f{
of]hgfsf] 3f]if0ff u/] M ædflg;nfO{ rGb| ;txdf
ptf/]/ ;s'zn k[YjLdf kmsf{pg] .Æ o; qmddf
cd]l/sfn] /]Gh/, ;e]{o/ tyf n'gf/ caf{O6/
ofgx?sf] >[Fvnf kl5 nfvf}+ dflg;x? ;+nUg
ePsf] ljzfn k|of; Pkf]nf] ld;g z'? u¥of]
eg] ?;n] hf]08 / n'gf ofgx?sf] >[Fvnfa4
k|If]k0f hf/L /fVof] .

;g\ !(^! sf] cu:t / gf]e]Da/df ;+o'Qm
/fHo cd]l/sfn] /]Gh/ ! / /]Gh/ @  gfds
b'Oj6f kl/If0f ofgx? k|If]k0f u¥of] . To;kl5

csf]{ jif{ !(^@ sf hgj/L, clk|n / cS6f]j/
dlxgfdf qmdzM /]Gh/ #, /]Gh/ $ / /]Gh/ %
ofgx? rGb| ;txdf g} cjt/0f ug]{ nIo
/fv]/ k7fof] h;dWo] /]Gh/ $ dfq} clk|n @^
df rGb| ;txdf k'Ug ;kmn eof] . of] ofg
rGb| ;txlt/ l;w} hfg] / glhs} k'u]kl5
hlt ;Sof] w]/} kmf]6f] lvr]/ k7fPkl5 rGb|
;txdf 7f]lsP/ Ifltu|:t x'g] of]hgf u/]/
k7fOPsf] lyof] . t/ o;n] s'g} klg j}1flgs
tYox? k7fpg ;s]g . t/ o;sf] b'O jif{

kl5 !(^$ sf] h'nfOdf k7fOPsf] /]Gh/ & n]
rGb| ;txdf 7f]lsP/ gi6 x'g' cl3 !& ldg]6df
g} $,))) eGbf a9L kmf]6f]x? lvRg ;kmn
eof] . ;a} /]Gh/ ofgx?n], ljz]if u/L /]Gh/
( n] lvr]/ k7fPsf t:jL/x?n] rGb| ;tx
;dtn geO{ vfN6fv'N6L ePsf] b]vfPsf
lyP . To;}n] rGb| ;txdf ofg ;'/lIft
cjt/0f ug{sf] nflu ;dtn :yfg kfpg' g}
Pp6f r'gf}lt ePsf] lyof] . ;f]leot ;+3n]
;s'zn cjt/0f ug]{ u/L k7fPsf n"gf kfFrf}+,
;ftf}+ / cf7f}+ ofgx? t b'3{6gfu|:t g} eP .
n'gf gjf}+ ofg ;g\ !(^^ km]a|'j/L # df rGb|
;txdf k|yd k6s ;s'zn cjt/0f ug{
;kmn eof] . o; ofgdf j}1flgs / ;+rf/sf
pks/0fx? hl8t lyP hf] rGb| ;txsf]
hldgsf] kmf]6f]x? glhs}af6 lvRg ;kmn
eP . To;} jif{ @ dlxgf kl5 k|If]lkt n"gf
bzf}+ rGb|df jl/kl/ ;kmntfk"j{s 3'Dg] klxnf]
ofg ;fljt eof] .

To;kl5 cd]l/sfsf] cGtl/If cGj]if0f
;DalGw ;+:yf gf;f (NASA)  n] !(^^
b]lv !(^* ;Dd k7fPsf ;e]{o/ gfds
cGtl/If ofgx? g} rGb| ;txdf lgolGqt
?kdf cjt/0f ug{ ;lsPsf k|yd ofgx?
lyP . logLx?df  hl8t Sofd]/fn] rGb|
;txsf] w/ftnLo l:ytLsf] af/]df hfgsf/L
lbof] eg] df6f] kl/If0f ug]{ oGqn] rGb|dfdf
ePsf] 9'+uf / w"nf]sf s0fsf] af/]df cGj]if0f
ug{ d2t u¥of] . ;e]{o/ % ;j{k|yd rGb|
;txsf] df6f]sf] /f;folgs kl/If0f ug{ ;kmn
eof] .

eljiodf dflg;x?nfO{ rGb| ;txdf
cjt/0f ug]{ tof/L :j?k ;g\ !(^^ / ̂ & df

cGtl/If ofg / ofqLx? rGb| ;txdf k'u]/ ToxfFsf] 9'Fuf /

df6f]sf y'k|} gd"gfx? af]s]/ cfP eGg] ;'Gbf tkfO{+x?sf]

dgdf klg Tof] 9'Fuf cfˆg} cfFvfn] x]g{ kfP s:tf]

x'GYof] xf]nf eGg] nfu]sf] xf]nf . of] c;Dej eg]

5}g . g]kfnsf] /fhwfgL sf7df08f}sf] 5fpgLl:yt

/fli6«o ;ª\u|xfnodf uP/ tkfO{+n] :jod\ cfˆg}

cfFvfn] cjnf]sg ug{ ;Sg'x'g]5 .

P8ljg cfN8«Lg rGb| ;txdf cjtl/t Oun ofgsf] v'§f glhs}

rGb| ;txsf] 9'ª\uf sf7df8f}“df
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gf;fn] n'gf/ caf{O6/x? cyf{t\ rGb|dfsf]
jl/kl/ kl/qmdf ug]{ ofgx? k|If]k0f u¥of]
h;n] rGb| ;txnfO{ glhs}af6 lgofNg] sfd
u/] . cd]l/sfn] k7fPsf kfFrj6f n'gf/
cjf{O6/x?n] rGb| ;txsf] (( k|ltzt efusf]
kmf]6f]x? lvr]/ lj:t[t hfgsf/L lbP . o;/L
oL y'k|} oflGqs dfgjx?n] u/]sf] sfo{x?n]
cGtl/If cGj]if0fdf Pp6f 7"nf] km8\sf] dfg{
dfu{ k|z:t u/] .

!(^& / !(^* df k7fOPsf Pkf]nf] $, %

rGb|dfaf6 x]bf{ b]lvg] k[YjLsf] b[io

/ ̂  ofgx?n] u/]sf dfgj/lxt kl/If0f p8fg,
To;kl5 ul/Psf Pkf]nf] & / ( sf dfgj;lxt
kl/If0f p8fg / Pkf]nf] * / !) n] u/]sf
dfgj;lxtsf ] rGb |dfsf ]  kl/qmdfsf ]
;kmntfkl5 ;g\ !(^( h"nfO{ !^ df tLg
hgf cd]l/sL cGtl/If ofqL lnP/ lx+8]sf]
cGtl/If ofg Pkf]nf] !! n] cGttM  ljZjdf
gofF Oltxf; n]Vg ;kmn eof] . !(^( h"nfO{
@) tfl/sdf dflg;n] ;j{k|yd rGb| ;txdf
kfOnf 6]Sof] . gLn cfd{:6«Ë / P8ljg
cflN8«g rGb|dfdf k'Ug] klxnf dflg;x? eP .
s]g]8Lsf] ;kgf ;fsf/ kfb}{ cd]l/sfsf]
cGtl/If bf}8sf] ljhosf] k|df0f :j?k gLn
cfd{:6«Ën] rGb| w/ftndf k|yd kfOnf 6]s]sf]
b[Zosf] 6]n]lehg k|;f/0f ljZjsf Ps
c/aeGbf a9L dflg;x?n] x]/]sf lyP .

rGb| ;txsf] 6«fFSjLlnl6 ;fu/ gfds
:yfgdf cjtl/t Oun afxgsf] 9f]sf v'n]sf]
@) ldg]6kl5 cGtl/If ofqL cfd{:6«Ën] g]kfnL
;do cg';f/ laxfg *M$! df aflx/ lg:s]/
rGb| ;txdf kfOnf 6]s]sf lyP . o; cl3
cfd{:6«Ën] laxfg @M)@ ah] Ounn] ;'/lIft

cjt/0f u/]sf] s'/f o;/L hfgsf/L lbPsf
lyPM æXo'H6g, d 6«fFSjLlnl6af6 af]Nb}5' .
Oun cjt/0f eof] .Æ pgn] rGb| ;tx cFuf/sf]
w"nf] h:tf] ePsf] atfP . oL P]ltxfl;s
If0fx? Oundf h8fg ul/Psf lel8of]
Sofd]/fx?n] lvr]sf lyP . s'g} sf/0fn]
ToxfFaf6 t'?Gt} kmls{g' k/]df kl5 cj;/
gkfOg] xf] ls eg]/ z'?sf s]xL ldg]6;Dd
cfd{:6«Ën] kmf]6f] lvRg] / df6f]sf] gd"gf ;+sng
ug]{ sfo{ u/] . g]kfnL ;do cg';f/ laxfg
(M)) ah] P8ljg cfN8«Lg aflx/ lg:s]/
cfd{:6«ËnfO{ ;fy lbP . oL b'j} ldn]/
tYofFsx? ;+sng ug]{ / hldgdf plkm|g]
nufotsf ljleGg cEof;÷k|of]ux? ug]{
sfo{x? u/L (M#^ ah] rGb| ;txdf cd]l/sfsf]
em08f uf8] . oL b'O{ cGtl/If ofqLn] rGb|dfdf
hDdf @! 306f latfPsf lyP h;dWo] c9fO
306f t ljdfg aflx/ g} lg:s]/ rGb| ;txdf
latfPsf lyP . ltgLx?n] ToxfF cd]l/sL
/fi6«klt lgS;gsf] x:tfIf/ ;lxtsf] ;Gb]z
ePsf] Kn]sf8{ cgfj/0f u/], h;df n]lvPsf]
lyof]M æk[YjL u|xaf6 cfPsf dflg;x?n] oxfF
rGb| ;txdf kfOnf 6]s]sf 5g\ , ;g\ !(^(
h'nfO{ . xfdL dfgj hftL s} zflGtsf nflu
cfPsf xf} + .Æ cfˆgf cg'ejx? lel8of]
Sofd]/fn] lvr]kl5 rGb|df k'u]sf oL ofqLx?n]
cd]l/sL /fi6«kltaf6 6]lnkmf]g dfkm{t\ k|ToIf
;Gb]z k|fKt u/] . XjfO6 xfp;af6 af]Nb}
/fi6«klt lgS;gn] of] cd]l/sL hgtfsf] nflu
uj{sf] ljifo ePsf] atfpFb} eg], æof] cjZo
klg clxn];Dd s} ;a}eGbf P]ltxfl;s
6]lnkmf]g jftf{ x'g'kb{5 .Æ

cfd{:6«Ë / cfN8«Lgn] rGb| ;txaf6
ljleGg rLhsf gd"gfx? ;+sng ubf{ rGb|
;tx dfly g} /x]sf] d'Vo ofgdf a;]/
logLx?;Fu} uPsf t]>f ofqL dfOsn sf]lnG;
rGb|dfsf] jl/kl/ rSs/ nufpFb} lyP .
ToxfFaf6 Xo'H6gl:yt lgoGq0f sIfdf ;Dks{
u/]/ cfkm"n] rGb|dfsf] jl/kl/ kl/qmdf
;kmntfk"j{s ul/;s]sf] / klxn] g} lgwf{l/t
;do tflnsf cg';f/ /ftL !!M#% ah] ToxfFaf6
kmls{g tof/ ePsf] atfP . tLg} hgf
cGtl/IfofqLx? cfˆgf] ofgdf a;]/ @@
h'nfO{df rGb|dfsf] sIfdf kmls{P / @$ h'nfO{df
k[YjLdf cfOk'u] . ltgLx?df k[YjL aflx/sf
s'g} gf}nf hLjx? km]nf k5{g\ ls eg]/ kmls{g]

Pkf]nf] !& af6 b]lvPsf] rGb| ;txdf ePsf] vfN6f]
=== af“sL k[i7 @) df
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lalQs} ltgLx?nfO{ @! lbg;Dd kl/If0f ug{
cd]l/sL ;}lgs SofDkdf /flvof] . ltgLx?df
To:tf s'g} klg hLjx? km]nf gk/]sf]n]
o;kl5sf ofqfx?df o:tf] kl/If0f ug{
5fl8of] .

kl5 k7fOPsf Pkf]nf] ofgx?n] ufl8x?
lnP/ uO{ rGb| ;txdf u'8fpg] / cGtl/If
ofqLx?n] tLg lbg;Dd klg rGb|dfdf latfpg]
sfo{x? ;d]t u/L w]/} cg'ej, tYo /
hfgsf/Lx? xfl;n u/] . ;g\ !(&@ df Pkf]nf]
cfof]hgf aGb ug'{ cl3;Dd yk kfFrj6f ofgx?
k7fOP / Ps bh{g dflg;x?n] rGb|dfsf] e|d0f
u/] . ;f]leot ;+3n] rGb| ;txdf dflg; gptf/]
klg n"gf ofgsf] @$ >[Fvnf k7fpFbf;Dd y'k|}
gd"gfx? ;+sng ug]{ / rGb| ;txdf ufl8

u'8fpg] k|of]ux? u/] .

o;/L !(^) / &) sf] bzsdf ePsf]
gf6sLo ;kmntf kl5 cGtl/If cGj]if0fsf
sfo{qmdx?n] rGb|dfnfO{ 5f]8]/ sl/a b'O{
bzs;Dd cfˆgf] Wofg cGoq s]lGb|t u/] .
t/ gf;fn] !(($ df km]l/ cfˆgf] Wofg
rGb|dflt/ g} kmsf{of] . Sn]d]lG6g cfof]hgfn]
rGb| ;txsf] tl:j/ lvRgnfO{ b[Zo k|sfz
(Visible light) afx ]ssf k/fj }hgL
(Ultraviolet) b]lv OGk|mf/]8 (Infrared)
;Ddsf t/Fu ePsf k|sfzx?sf] k|of]u u¥of] .
kl5 !((( df n'gf/ k|f]:k]S6/n] rGb|dfsf]
w|'adf kfgLsf] a/km ePsf] ;Defjgfsf] k|df0f
km]nf k5{ ls eg]/ vf]hL u/]sf] lyof] . o;n]
rGb|dfsf] u'?Tjfsif{0fsf] af/]df k'gM cGj]if0f

u/]/ gofF dfkg u/]sf] lyof] . o; ofgnfO{
hfgL hfgL rGb| ;txdf w;fP/ b'3{6gfu|:t
u/fOof] . olb a/km ePdf To;af6 afkm p8]/
s'g} ;DefJo k|df0f km]nf kb{5 ls eg]/ o;f]
ul/Psf] lyof], t/ s'g} e/ kbf]{ k|df0f eg]
km]nf k/]g .

cfh cd]l/sfsf] ;fy;fy} ef/t, rLg,
hfkfg / o'/f]kLog o"lgogx?n] klg rGb|
cGj]if0fsf cfof]hgfx? lasf; ul//x]sf 5g\
h;dWo]sf] ;a}eGbf dxTjfsfFIfL of]hgf s] xf]
eg] dflg;x?nfO{ rGb|dfdf nu]/ o;sf]
;txnfO{ o:tf] Pp6f :6]zgsf] ?kdf tof/
ug]{ hxfFaf6 d+un u|x / cem k/;Dd
dfgj;lxtsf ofgx? k7fpg ;lhnf] xf];\ .

ï


