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kqcy³ Gsd {]tXy‑I‑X‑I‑sfm‑¶p‑an‑Ãm¯ Hcp 
CS‑¯cw \£‑{X‑am‑Wv. {]XeXm]‑\ne  

5800K. AXp‑sImïv {]Im‑i‑hÀ®‑§‑fnÂ aª‑
þ‑]¨ taJ‑e‑bv¡mWp {]map‑Jyw. Im¼nse Xm]‑\ne 
1.5 tImSn sIÂhn³ hcpw. AhnsS Hmtcm 
sk¡ânepw 60 tImSn S¬ ssl{U‑P³ loen‑b‑
ambn amdn‑s¡m‑ïn‑cn‑¡p¶p F¶p IW‑¡m‑¡p‑¶p.

kqcysâ hymkw 14 e£w Intem‑ao‑ä‑dn‑e‑[n‑I‑
am‑Wv. kuc‑bq‑Y‑̄ nsâ sam¯w ]nWvU‑̄ nsâ 
99.867%hpw kqcy‑\n‑em‑Wv. _m¡n‑bpÅ 0.133% 
¯nsâ A[nI`mKw In«nbncn¡p¶tXm, i\n¡pw 
hymg¯n\pw. hymg‑̄ n\p `qan‑bpsS 318 Cc‑«nbpw 
i\n¡v 95 Cc‑«nbpw ]nWvU‑ap‑ïv. bpdm‑\kv 14.5 Dw 
s\]väyq¬ 17 Dw Cc«n hcpw. {Kl‑§‑fnÂ Gähpw 
sNdnb _p[\v ̀ qan‑bpsS Ccp‑]‑Xn‑sem‑cwiw (0.056) 
]nWvU‑ta‑bp‑Åq. kuc‑bq‑Y‑̄ nsâ aäp khn‑ti‑
j‑X‑IÄ \mw ap¼v NÀ¨ sNbvX‑Xm‑Wv.

kuc-bqYw

kucbqYw
Ignª \qäm-ïnsâ A´y-Z-iIwhsc 

kuc-bqYw am{X-am-bn-cp¶p \ap-¡-dn-bm-

hp¶ GI \£{X þ {Kl-bq-Yw. F¶m-

en-t¸mÄ Ah-bpsS F®w Bbn-c-§-fm-

bn-«p-ïv. kuc-bqY ]nWvU-̄ nsâ 99.867 

iX-am\w kqcy-\n-em-Wv. kqcy\v kao-]-apÅ 

\mep-{K-l-§Ä þ _p[³, ip{I³, `qan, 

sNmÆ Ch kam\kz`m-h-ap-Å-h-bmWv: 

Im¼nÂ Ccp-¼p-t]m-epÅ `mcn¨ teml-

§fpw ]pd v̄ ]md (kn-en-t¡-äp-IÄ) bpw. 

AI-se-bpÅ \mep-{K-l-§Ä þ hymgw, 

i\n, bpdm-\-kv, s\]väyq¬ Ch `oa³ hmX-

I-tKm-f-§-fm-Wv. FÃm {Kl-§fpw kqcy\v 

Npäpw A{]-Z-£nWZni-bnÂ Id-§p-¶p. 

{Kl-§sf Npän D]-{K-l-§fpw Id-§p-¶p. 

{Kl-§sf IqSmsX thsdbpw At\Iw 

hkvXp-¡Ä þ On¶-{K-l-§Ä, 

Ipbv]Às_Âäv hkvXp-¡Ä, DuÀSv 

¢utU hkvXp-¡Ä XpS-§n-bh 

kqcys\ Npän-¡-d-§p-¶p-ïv.
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`qan‑bnse ]md‑I‑fnepw `qan‑bnÂ ]Xn¨ DÂ¡‑‑m 
in‑e‑I‑fnepw \S‑̄ nb tdUntbm BIvSohv Ime‑ 
\‑nÀWbw (Radioactivedating)kqNn¸n‑¡p‑¶Xv ̀ qan‑bp‑ïm‑
bn«v GI‑tZiw 450 tImSn hÀjw Ignªp F¶m‑Wv. 
kqcysâ {]mbhpw GXmïv 455 tImSn hÀjw F¶p 
IW‑¡m‑¡p‑¶p.

17‑þmw \qäm‑ïp‑hsc kuc‑bq‑Y‑̄ nsâ DÛ‑h‑
¯n\v Hcp imkv{Xkn²m´w thW‑sa¶v BÀ¡pw 
tXm¶n‑bn‑cp‑¶n‑Ã. Hmtcm kwkvIm‑c‑§Ä¡pw Ah‑
cpsS kz´w krjvSnIY‑IÄ Dïm‑bn‑cp‑¶‑XmImw  
ImcWw. 1632 Â {^©v KWn‑X‑Ú\pw X¯z‑
Nn‑́ ‑I\pw Bbn‑cp¶ sds\ sZ¡mÀs¯ (Rene
Descartes)BWv BZy‑ambn C¯cw Hcp kn²m´w 
cq]o‑I‑cn‑¡m‑\pÅ {iaw \S‑̄ n‑b‑Xv. FÃm 
\£{X§Ä¡pw Npäpw ]Zm‑ÀY‑]q‑cn‑X‑amb Npgn‑


kucbqY¯nsâ P\\w

kuc-bq-Y-̄ nÂ {Kl-a-WvU-e-̄ nsâ P\\w 

\mep-L-«-§-fn-embn \S¶p F¶mWv A\p-am-\n-¡p-¶-Xv. 

(1) GXmïv 450-þ460 tImSn hÀjw ap¼v kqcysâ P\\w  

]qÀ¯n-bm-bn-¡-gn-ª-t¸mÄ Ah-injvS s\_pe hnIn-cW 

aÀ±-̄ mÂ AI-¶p-t]mbn Hcp UnkvIv Bbn amdp-¶p.  

{]mcw`s\_pe {`aWw sNbvXn-cp¶ AtX Zni-bnÂ  

AXv kqcys\ Npäp-¶p. 

(2) s\_pe XWp-¡p-¶-Xn-\\p-k-cn v̈ AXnÂ Hmtcmtcm 

kwbp-à-§Ä (A-h-bpsS Jc-Wm¦w A\p-k-cn-̈ v)  

Xcn-I-fmbn Jco-̀ -hn-¡p-¶p. kqcy-\nÂ\n¶v hfsc AI-se,  

50-þ20K Xm]\ne-bpÅ CS-§-fnÂ, ssl{U-P\pw aosYbv\pw 

 DÄ¸sS an¡ kwbp-à-§fpw Jc-cq]w {]m]n-̈ p. 180K hsc 

 Xm]-\n-e-bpÅ CS-§-fnÂ Pehpw 700K bnÂ Ccp-¼nsâ 

kÄss -̂Up-Ifpw 1000K bnÂ knen-t¡-äp-Ifpw teml 

HmIvssk-Up-Ifpw 2000K bnÂ Ccp-¼v, \n¡Â, ImÂ 

knbw, knen-¡¬, Aeq-an-\n-bw, aáo-jyw, ssSäm-\nbw XpS-

§n-b-h-bpsS kwbp-à-§fpw L\o-̀ -hn v̈ Xcn-IÄ cq]-s -̧«p. 

(3) Kpcp-Xzm-IÀjW¯mÂ At\ym\yw BIÀjn-̈ pw, bmZr-

ÑnI Iq«n-ap-«Â hgnbpw Xcn-IÄ H¶p tNÀ¶v kmam\yw 

henb {Kl-i-I-e-§Ä (planetesimals) cq]w sImïp. 

(4) BÀP\w (accretion- Kpcp-Xzm-IÀjWw hgn ]nSn-s -̈Sp-

¡Â) F¶ {]{In-b-bn-eqsS {Kl-i-I-e-§Ä IqSn-t¨À¶v 

{Kl-§-fmbn amdn. CXnÂ BZy{]hÀ¯\w kqcy³ {]mKv 

\£-{Xm-h-Ø-bn-em-bn-cp-¶-t¸mÄ¯s¶ Bcw-̀ n-̈ n-cn-¡pw. 

{Kl-cq-]o-I-cWw ]qÀ¯n-bm-¡m³ 10 tImSn hÀjw  

FSp-̄ n-cn¡pw F¶v IW-¡m-¡p-¶p.
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SnþSudnbpw _oäm ]nIvtämdnkpw

t{]mt«mÌmdp‑I‑fnÂ Hcp hn`mKw BWv Snþ‑Sudn (T-
Tauri) \£‑{X‑§Ä. ]nWvUw 3 kuc‑]n‑WvU‑¯nÂ 
Ipd‑hm‑bn‑cn‑¡pw. \£‑{X‑¯n‑\p‑Npäpw I«n‑bpÅ  
hmX‑I‑þ‑[qfo UnkvIv DÅ‑Xp‑sImïv \£‑{Xs¯ t\cn‑«p‑ 
Im‑Wm‑\m‑In‑Ã. F¶mÂ \£‑{X‑¯nÂ \n¶pÅ hnIn‑
c‑W‑taäv Np«p‑]‑gp¯ UnkvInÂ \n¶v Xo{h‑amb 
C³{^m‑sdUvhnIn‑cWw {]h‑ln‑¨p‑sIm‑ïn‑cn‑¡pw. CShw  
(Taurus) cmin‑bnemWv Cuhn[w C³{^m‑sdUvhnIn‑cWw 
\S‑¯p¶ Hcp \£‑{Xs¯ BZyw Isï‑¯n‑b‑Xv. 
T-tauri F¶mWXn\v \ÂInb t]À. AsXmcp {]mKvv 
\£‑{X‑am‑sW¶v ]n¶oSp Xncn‑¨‑dn‑bp‑Ibpw B hn`mKw 
\£‑{X‑§‑sf‑sbÃmw ]nÂ¡m‑e¯v B t]À sNmÃn 
hnfn‑¡p‑Ibpw sNbvXp. Hcp Snþ‑Sudn \£{Xw GXmïv 
10 tImSn hÀjw sImïv Hcp km[m‑cW (ap‑Jyt{iWn) 
\£‑{X‑ambn ]cn‑W‑an¡pw F¶mWp Icp‑X‑s¸‑Sp‑¶‑Xv.

Sn Sudn L«w Ignªv apJy‑ti‑Wn‑te¡p IS‑¡p‑
t¼mÄ \£‑{X‑¯n\p Npäpw, F¶mÂ AXnÂ \n¶v 
AIse amdn, Ah‑injvS s\_pemUnkvIv Dïm‑bn‑
cn‑¡pw. Cu UnkvInÂ {Kl‑i‑I‑e‑§fpw {Kl‑§fpw 
Dïm‑bn‑¡‑gn‑ª‑Xnsâ AS‑bm‑f‑§Ä UnkvInse henb 
hnS‑hp‑I‑fpsS cq]‑¯nepw aäpw Zriy‑am‑bn‑cn‑¡pw. Cu 
L«‑¯n‑epÅ Hcp \£‑{Xs¯ BZyw Isï‑¯n‑bXv 
]‑nIväÀ cmin‑bn‑emWv. _oäm ]nIvtäm‑dnkv (Beta-pictoris) 
\£{Xw. ln¸mÀt¡mkv F¶ _ln‑cm‑Im‑i‑\n‑ebw 

IÄ (Vortex)Dsï¶pw kqcy\p Npäp‑apÅ AZriy 
Npgn‑bmWv {Klcq]o‑I‑c‑W‑̄ n‑\p‑ Im‑c‑W‑sa¶pw 
BWv sZ¡mÀsX ]d‑ª‑Xv. CXns\ ]‑n ‑́Ån‑
s¡mïv 1749‑þÂ _t^m¬ (Buffon) Xsâ alm‑ 
kw‑L«\kn²m´w (Catastrophe theory)Ah‑Xcn¸n¨p. 
Hcp henb [qa‑tIXp kqcys\ CSn‑̈ ‑t¸mÄ NnX‑dn‑
s ‑̄dn¨ ]ZmÀY‑§Ä ]p\xkwtbm‑Pn‑̈ mWv {Kl‑
§‑fmbn ]cn‑W‑an‑̈ Xv F¶m‑bn‑cp¶p _t^m‑Wnsâ 
hmZw. [qa‑tI‑Xp‑¡‑sf‑¡p‑dn v̈ IqSp‑X‑e‑dn‑bm³ CS‑bm‑
b‑t¸mÄ CXp km[y‑aÃ F¶p t_m[y‑am‑bn. F¶mÂ 
1915‑þ29 Ime v̄ sPbnwkv Po³kpw ltcmÄUv 
P{^nbpw Cu kn²m‑́ ‑̄ nsâ ]pXnb cq]w Ah‑
X‑cn‑̧ n‑̈ p. kqcy\p kao‑]‑̄ p‑IqSn asämcp \£{Xw 
IS‑¶p‑t]m‑b‑t¸mÄ Dïmb h³then‑tb‑ä‑̄ nÂ 
kqcy‑\nÂ\n¶pw sXdn‑̈ p‑t]mb ]ZmÀY§Ä 

BW‑Xnsâ hni‑Z‑amb Nn{X‑§Ä 
e`y‑am‑¡n‑b‑Xv. \£{Xw apJy‑t{i‑
Wn‑bnÂ F¯n‑bn«v 1þ2 tImSn 
hÀjta Bbn‑«p‑Åq. Cu hn`m‑K‑
¯nÂs]« FÃm \£‑{X‑§‑sfbpw 
Ct¸mÄ _oäm ]nIvtäm‑dnkv \£‑{X‑
§Ä F¶mWp hnfn‑¡m‑dv. (UnkvIv 
sXfnªp ImWm³ \£‑{Xs¯ 
ad¨ tij‑amWv t^mt«m FSp‑¯n‑
cn‑¡p‑¶Xv F¶ Imcyw {i²n‑¡p‑I.)
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F§s\ {Kl‑§‑fmbn ]cn‑W‑
an¨p F¶m‑W‑hÀ hni‑Z‑ambn 
hnh‑cn‑̈ ‑Xv. F¶mÂ kqcy‑\nepw 
`qan‑bnepapÅ ]‑ZmÀY‑§‑fpsS 
tNcp‑h‑bnse henb hyXym‑khpw 
Np«p‑]‑gp¯ hmXI]ZmÀYw 
XWp v̄ {Kl‑am‑Ip‑¶‑Xn\p ]Icw 
hnk‑cn v̈ AI¶p t]mIm‑\mWv 
IqSp‑XÂ km[yX F¶ Xncn‑̈ ‑ 
dnhpw {ItaW Cu kn²m‑́ ‑
s¯bpw Akzo‑Im‑cy‑am‑¡n.

_t^m‑Wnsâ kn²m´w 
h¶v Hcp \qämïp Ign‑ª‑t¸mÄ 
cïp X¯z‑Nn‑́ ‑IÀ ]pXnb 
Dev]¯n kn²m‑́ ‑hpambn cwK 
¯p h¶n‑cp‑¶p. 1755 Â Im³dpw 
1796 Â em¹mkpw (em‑¹mkv {]i 
kvX KWn‑X‑im‑kv{X‑Ú³ IqSn 
‑bm‑Wv). Hcp BZn‑a‑s\‑_pe (ku‑c‑ 
s\‑_p‑‑e) kzbw{`aWw \S‑̄ p‑
Ibpw kt¦m‑Nn‑¡p‑Ibpw sNbvX‑
Xnsâ ̂ e‑ambn BZyw kqcy\pw 
Ah ‑injvSs\_p ‑e ‑bnÂ\n¶v 

{Kl‑§fpw cq]‑s¸«p F¶‑hÀ kn²m‑́ n‑̈ p. Id‑
§p¶ s\_p‑e‑bnse Npgn‑Ifpw Npgn‑I‑fnse Npgn‑I‑
fp‑amWv {Kl‑§fpw D]‑{K‑l‑§‑fp‑ambn ]cn‑W‑an‑̈ ‑Xv. 
Cu s\_p‑em‑kn‑²m‑́ ‑̄ nsâ B[p‑\nIcq]‑amWv 
C¶v tPymXn‑Èm‑kv{X‑ÚÀ Ah‑X‑cn‑̧ n‑¡p¶ kuc‑bq 
‑tYm‑ev]¯n kn²m‑́ w.

BZnakuc‑s\‑_pe kt¦m‑Nn v̈ kqcy³ P·‑sa‑
Sp‑̄ Xv atä‑sXmcp \£‑{Xhpw Hcp X·m‑{Xm‑ta‑L‑
¯nÂ \n¶v P\n‑¡pw‑t]‑mse Xs¶. kqcy³ P\n v̈ 
10 tImSn hÀj‑̄ n‑\p‑ÅnÂ {Kl‑§‑sfÃmw cq]‑
sa‑Sp¯p ImWp‑sa¶p IW‑¡m‑¡p‑¶p. kqcy³ 
Pzen¨p XpS‑§n‑b‑t¸mÄ, AXn\p kao‑]‑̄ pÅ Ah‑
injvSs\_pe hnIn‑cWk½À±‑̄ mÂ Zqtcbv¡p 
\o§n‑t¸m‑bn. `mcw Ipdª ssl{U‑P\pw loen‑
bhpw aosY‑bv\p‑sam¶pw kao‑] v̄ Ah‑ti‑jn‑̈ n‑Ã. 
F¶mÂ Ccp‑¼v, \n¡Â, ImÂkn‑bw, knen‑¡¬, 
Aeq‑an‑\n‑bw, aáo‑jyw, ssSäm‑\nbw XpS‑§nb  
]ZmÀY‑§‑fpsS Nne kwbp‑à‑§Ä AhnsS Ah‑
ti‑jn‑̈ p. GI‑tZiw 2000K Xm]‑\nehsc‑bpÅ AI‑
e‑§‑fnepw AXn‑\‑̧ p‑dhpw Cu ]ZmÀY‑§Ä L\o‑
‑̀hn v̈ sNdp‑X‑cn‑I‑fmbn amdn. 1000K Xm]\n‑e‑bpÅ 

CSw apXÂ knent¡‑äp‑Ifpw aäv teml‑Hm‑Ivssk‑
Up‑Ifpw Xcn‑I‑fm‑bn. BZnakqcy‑\nÂ\n¶v Gsd 
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AI‑se, 700K bnÂ, Ccp‑¼nsâ kÄss ‑̂Up‑Ifpw  
180 K bnÂ  Pe‑_m‑jv]hpw  Jc‑cq]w  {]‑m]n‑̈ p. 
50‑ þ 20K bnÂ ssl{U‑P\pw aosXbv\pw aäpw Jc‑
am‑Ipw. Hmtcm {Kl‑̄ n‑‑ep‑apÅ kwbp‑à‑§‑fpsS 
Bt]‑£nI Afhv Ah cq]w {]m]n¨ ̀ mK‑̄ pÅ 
s\_p‑e‑bpsS Xm]‑\n‑esb kqNn‑̧ n‑¡p‑¶p.

cmk‑kw‑bp‑à‑§Ä¡v kzbw IqSn‑t¨À¶v A\p‑
tbm‑Py‑amb Xm]‑\n‑e‑bnÂ GXm\pw anÃn‑ao‑äÀ 
hep‑̧ ‑apÅ Xcn‑IÄ AYhm [qfn‑IÄ Bbn amdm³ 
Ign‑bp‑sa‑¦nepw henb {Kl‑§‑fmbn amdm³ Ign‑bn‑Ã. 
{Kl‑cq‑]o‑I‑cWw \mep L«‑§‑fn‑embn \S¶p 
F¶mWv A\p‑am‑\n‑¡p‑¶Xv: kqcysâ P\‑\‑tijw 
Ah‑in‑jvSs\_pe Hcp Xfn‑I‑bmbn kqcys\ 
Npäp¶p; ]n¶oSv s\_pe XWp‑¡p‑¶‑Xn‑\‑\p‑k‑
cn v̈ Hmtcmtcm kwbp‑à‑§Ä Xcn‑I‑fmbn Jco‑̀ ‑
hn‑¡p¶p; Kpcp‑Xzm‑IÀjWw, LÀjWw, Iq«n‑ap‑
«Â F¶o {]{In‑b‑I‑fn‑eqsS Cu Xcn‑IÄ ]Xps¡ 
At\ym\yw tNÀ¶v Ipd¨p henb {Kl‑i‑I‑e‑§Ä 
(Planetesimals) Bbn amdp‑¶p; HSp‑hnÂ BÀP\w 
(accretion) F¶ {]{In‑b‑bn‑eqsS {Kl‑i‑I‑e‑§Ä 
tNÀ¶v {Kl‑§fpw D]‑{K‑l‑§fpw cq]w‑sIm‑Åp‑¶p. 
CXnÂ BZys¯ {]hÀ¯\w kqcy³ Hcp {]mKv 
\£{Xam‑bn‑cp¶ L«‑̄ nÂ¯s¶ XpS‑§n‑bn‑cn‑ 
¡‑Ww. kqcy³ P\n v̈ ]¯p‑tImSn hÀj‑̄ n‑\p‑
ÅnÂ {Kl‑§fpw cq]‑s ‑̧«p‑I‑gn‑ªn‑cn‑¡pw.

kuc‑bq‑Y‑̄ nÂ, {]tXy‑In v̈ `ua‑{K‑l‑§‑fnÂ 
ImWp¶ ̀ mcn¨ aqe‑I‑§Ä Hcp kq¸Àt\m‑h‑bpsS 
krjvSn‑bmWv F¶ Imcy‑̄ nÂ tPymXn‑im‑kv{X‑
ÚÀ¡v kwi‑b‑an‑Ã. ]t£ F§s\ Ah kuc‑
bq‑Y‑̄ nsâ ̀ mK‑ambn? cïp km[y‑X‑I‑fm‑Wp‑Å‑Xv. 
H¶v, Hcp AXn‑̀ o‑a³\£{Xw Pze\w ]‑qÀ¯n‑
bm¡pw apt¼ kq¸Àt\mh‑bmbn amdp‑Ibpw 

(A‑̄ cw kq¸À t\‑mh‑IÄ¡v 
Im¼v Ah‑ti‑jn‑¡n‑Ã.) A§s\ 
NnX‑dn‑s ‑̄dn‑̈ p‑ïmb s\_pe 
\£‑{Xm‑́ ‑c‑ am‑[y‑a‑̄ nÂ ebn‑̈ p‑ 
tNÀ¶n«pïmIpw. CXnÂ\n¶pw 
cq]w‑sImï Hcp ]pXnb s\_p‑
e‑bnÂ  \‑n¶v  kqcy³  P\n‑¡p‑
Ibpw sNbvXn‑cn‑¡mw. 

cïv, kqcy³ P\n‑¡m³  
t]‑‑mIp¶ s\_pebv¡pkao]‑‑‑w 
Hcp km[m‑cW kq¸Àt\mh 
(ssS v̧ II) kw ‑̀hn‑¡p‑Ibpw AXnÂ 
\n¶v ̀ mc‑ta‑dnb aqe‑I‑§Ä kuc 
‑s\‑_p‑e‑bnÂ Ie‑cp‑Ibpw sNbvXn 
cn‑¡mw. asämcp km[y‑X‑IqSn 
Ct¸mÄ Kuc‑h‑ambn NÀ¨ sN¿‑
s ‑̧Sp‑¶p‑ïv. Hcp \£{X¢Ì‑
dnse Hcw‑K‑ambn kqcy³ P\n‑̈ p‑ 
sIm‑ïn‑cp¶ L«‑̄ nÂ¯s¶ 
¢ÌdnÂs]« Ht¶m AXn‑e‑
[n‑Itam henb \£‑{X‑§Ä 
kq¸Àt\mh‑I‑fmbn kvt^mS\w 
sNbvXn‑cn‑¡mw. AXnsâ BLm‑X‑ 
¯nÂ ¢ÌÀ NnX‑dn‑t¸m‑hp‑Ibpw 
thÀs]‑«p‑t]mb kqcy\v `mc 
‑ta‑dnb aqe‑I‑§Ä AS‑§nb 
s\_p‑e‑bnÂ Hcwiw In«pIbpw 
sNbvXn‑cn‑¡mw. CXnte‑XmWv 
bYmÀY‑̄ nÂ kw ‑̀hn‑̈ Xv 

kqcy³
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_«À^vssf s\_pe dnMv s\_pe

_padmMv s\_pe FkvIntam s\_pe (¢u¬t^kv s\_pe)

Smdâpe s\_pe Imävkv sF (]q¨¡®v) s\_pe
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t
Bâv s\_pe

t
sdän\ s\_pe


eKq¬ s\_pe


s]en¡¬ s\_pe
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F¶‑dn‑bm³ A¶pïmb {Kl‑i‑I‑e‑§Ä ]cn‑tim 
‑[n‑¡p‑I‑bmWp amÀKw. [qa‑tI‑Xp‑¡fpw On¶‑ 
{K‑l‑§fpw kuc‑bq‑Y‑̄ nsâ cq]o‑I‑cWL«‑̄ nÂ 
krjvSn‑¡‑s ‑̧Sp‑Ibpw ]n¶oSv henb amä‑§Ä¡p 
hnt[‑b‑am‑ImsX XpS‑cp‑Ibpw sN¿p¶ {Kl‑i‑I‑
e‑§‑fm‑sW‑¶mWv tPymXn‑Èm‑kv{X‑ÚÀ hniz‑kn‑
¡p‑¶‑Xv. AXp‑sIm‑ïmWv [qa‑tI‑Xp‑¡‑sf‑¡p‑dn v̈  
]Tn‑¡m³ AhÀ _ln‑cm‑Imihml‑\‑§fpw aäpw 
Ab‑bv¡p‑¶‑Xv.

{Kl¸ndhnbpsS hniZmwi§Ä

1970 IfnÂ 'kwL‑«‑\‑̄ n‑eq‑sS‑bpÅ BÀP\w' 
(Collisional accretion) F¶ Bibw Ah‑X‑cn‑̧ n‑̈ p‑
sImïv tkmhyäv tPymXn‑Èm‑kv{X‑Ú‑\mb k{ ‑̂
t\‑mhv (Safranov)BWv BZy‑ambn {Kl‑cq‑]‑o‑I‑c‑W‑
¯nsâ hni‑Zmw‑i‑§Ä ssk²m‑́ n‑I‑ambn NÀ¨ 
sNbvX‑Xv. AX‑\p‑k‑cn‑̈ v, kuc‑s\‑_p‑e‑bnse [qfn‑
I‑fmWv {Kl‑cq‑]o‑I‑c‑W‑̄ n\p XpS¡w Ipdn‑̈ ‑Xv. 
Ah Kpcp‑Xzm‑IÀjWw hgn kwtbm‑Pn v̈ 1 apXÂ 
5 hsc Intem‑ao‑äÀ hep‑̧ ‑apÅ {Kl‑i‑I‑e‑§Ä¡p 
P·w \ÂIp‑¶p. hfsc Ipdª ImewsImïv (1000 
sImÃw) Cu {]{Inb ]qÀ¯n‑bm‑Ip‑¶p.

ASp‑̄ ‑L‑«‑am‑bn, {Klm‑WvU‑§Ä (Planetary
embryo) cq]‑s ‑̧Sp‑¶p. GI‑tZiw 1000 In.‑ao. hep

‑̧ap‑ïm‑bn‑cn¡pw Ch‑bv¡v. cïv {]hÀ ‑̄\‑§Ä 
Cu L«‑̄ nÂ kam‑́ ‑c‑ambn \S‑¡pw. {Kl‑i‑I‑
e‑§Ä Kpcp‑Xz_ew hgn H¶n‑̈ p‑tNcpw (h‑epXv 
sNdp‑Xns\ ]nSn‑s ‑̈Sp‑¡pw). H¸w, NneXv Iq«n‑ap‑«‑enÂ 
XI‑cpw. XIÀ¶p‑ïm‑Ip¶ Ij‑W‑§sf hepXp 
]nSn‑s ‑̈Sp‑¡pw.

HSp‑hnÂ, {Klm‑WvU‑§Ä Kpcp‑Xz‑_ew sImïv 
]c‑kv]cw BIÀjn v̈ H¶m‑bn‑t¨À¶v {Kl‑§‑fmbn 
]cn‑W‑an‑¡pw. HSp‑hnÂ ]dª cïp L«‑§fpw 
aµ‑K‑Xn‑bnÂ \S‑¡p¶ {]{In‑b‑I‑fmWv, GXmïv 
10 tImSn sImÃw sImïv. bYmÀY‑̄ nÂ H¶mw 
L«w Xocpw ap¼p‑Xs¶ cïmwL«hpw cïmw 
L«w Xocpw‑aps¼ aq¶mw‑L‑«hpw Bcw‑̀ n‑̈ n‑cn‑¡pw.

k{ ‑̂t\mhv Ah‑X‑cn‑̧ n¨ Cu Nn{X‑̄ n\v Ipd‑̈ p‑ 
IqSn hni‑Zmw‑i‑§Ä \ÂIpI am{Xta ]n¶o‑SpÅ 


hymghpw hymgkam\{Kl§fpw
kuc-bq-Y-̄ nÂ BZyw cq]wsImï 

{Klw hymgw Bbn-cn-¡p-sa¶v ]e 

tPymXn-Èm-kv{X-Úcpw Icp-Xp-¶p. 

`qan-bpsS 1300 Cc«n hep-̧ -ap-ï-Xn-\v. 

]nWvUw 318 Cc-«nbpw. i\n 

`qan-bpsS 1000 Cc«n hcpw. ]nWvUw, 

]t£ 95 Cc-«ntb hcq. kuc-bq-Y-̄ nsâ 

]nWvU-̄ nÂ `qcn-̀ m-Khpw kqcy-\n-em-Wv. 

F-¶mÂ tImWob kwth-K-̄ nÂ `qcn- 

`m-Khpw hymg-̄ nepw hymgkam\{Kl-§- 

fn-ep-am-Wv.
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tPymXn‑Èm‑kv{X‑ÚÀ¡v sNt¿ïn h¶p‑Åq. DZm‑
l‑c‑W‑̄ n‑\v, kzbw{`aWw sN¿p¶ s\_p‑e‑bnÂ 
P\n‑¡p¶ {Kl‑i‑I‑e‑§Äs¡Ãmw Ah‑bpsS ]cn‑
{I‑a‑W‑]‑Y‑§Ä Dïm‑bn‑cn¡pw; sI¹À\nb‑a‑§Ä 
A\p‑k‑cn‑¡p¶ Cu ]Y‑§‑fn‑eqsS k©‑cn‑¡p¶ 
Ahbv¡v ]c‑kv]cw Iq«n‑ap‑«mt\m ]nSn¨S¡n hep‑
XmImt\m km[yamIp¶sX§s\ F¶ tNmZy‑̄ n\v 
D¯cw Isï‑t ‑̄ïn‑bn‑cp¶p. CXn‑\pÅ hni‑Zo‑I‑
cWw GXmïv C{]‑Im‑c‑am‑Wv. 

{KliIe§Ä¡v kzX{´amb ]Y§Ä Dïv. 
AXnÂ kqcy‑t\m‑SSp¯p‑Å‑Xn\p thKX IqSpXem 
bncn¡pw.‑ AXv sXm«‑Sp¯ ]Y‑̄ n‑ep‑Å‑Xns\ 
IS‑¶p‑t]m‑Ip‑t¼mÄ BIÀj‑W‑_ew ImcWw cïn‑ 
sâbpw ]Y‑§‑fnÂ Ak‑́ p‑e\w DïmIpw; ]Yw  
amdpw. C§s\ ctïm aqt¶m {]mhiyw IS‑¶p‑ 
t]m‑Ipt‑¼m‑tgbv¡pw At\‑ym\yw Iq«n‑ap‑«m‑\pÅ 
kml‑N‑cy‑sam‑cp‑§pw. Iq«n‑ap‑«p‑t¼mÄ H¶p‑InÂ 
cïpw IqSn‑t¨À¶v H¶mImw; AsÃ‑¦nÂ cïpw 
AI‑tebv¡p sXdn‑̈ p‑t]m‑Imw. sXdn‑̈ p‑t]m‑bm‑epw, 
asämcp {Kl‑i‑I‑e‑hp‑ambn Iq«n‑ap‑«m‑\pÅ km[y‑X‑
bmWp sXfn‑bp‑¶‑Xv. Cuhn[w ]Y‑§sf At\ym 
\yw Ak‑́ p‑en‑X‑am‑¡nbpw hepXv sNdp‑Xns\ ]nSn‑ 

‑̈S‑¡nbpw IqSp‑XÂ hep‑Xm‑bn, kz´w ]Y‑̄ n‑\‑
Sp‑s¯m¶pw Iq«n‑bn‑Sn‑¡m³ {Kl‑i‑I‑e‑§‑fn‑Ãm¯ 

ØnXnhcp‑¶p. Ch‑sb‑bmWv {Klm‑ 
WvU‑§Ä F¶p hnfn‑¡p‑¶‑Xv. 
{Klm‑WvU‑§Ä¡v Ah‑bv¡‑cn‑
IneqsS IS‑¶p‑t]m‑Ip¶ Ipdª 
]‑nWvU‑apÅ hkvXp‑¡‑sf‑sbÃmw 
Kpcp‑Xzm‑IÀjWw hgn ]nSn‑s ‑̈Sp‑
¡m³ Ign‑bpw. {Klm‑WvU‑§Ä 
cq]‑s¸«p Ign‑ªmepw ]Yw  
sXän‑h‑cp¶ [mcmfw {Kl‑i‑I‑e‑ 
§Ä AXnÂ h¶p ]Xn‑̈ p‑sIm‑
ïn‑cn‑¡pw. kuc‑bq‑Y‑̄ nÂ 
C¶pÅ F«p {Kl‑§fpw cq]‑s ‑̧«‑
tijhpw Cu ]X\w Gsd‑¡mew 
XpSÀ¶n‑cp‑¶‑Xnsâ AS‑bm‑f‑§Ä 
henb KÀ ‑̄§‑fpsS cq]‑̄ nÂ 
Ah‑bnÂ Zriy‑am‑Wv. Iq«n‑bn‑Sn‑I‑
fpsS Imew (Bombardment era) F¶v 
Cu Imes¯ hnfn‑¡mw.

FÃm \£‑{X‑§‑fnepw {Kl‑a‑
WvU‑e‑§Ä Dïm‑Ip‑¶Xv CtX 
coXn‑bnÂ¯s¶ BI‑W‑sa‑¶n‑Ã. 
{]mcw`s\_p‑e‑bpsS {`a‑W‑th‑
Khpw km{µ‑X‑bpw, AXn‑e‑S‑§nb 
[qfn‑I‑fpsS A\p‑]m‑Xw, tI{µ 

kqcy³

_p[³

ip‑{I³
hymgw

i\n

bp‑dm\kv

[q‑a‑tI‑Xp‑

On‑¶‑{K‑l‑§Ä

s\‑]v‑äyq¬ 

sNm‑Æ

`qan
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Xmc‑̄ nsâ ]nWvUhpw hnIn‑
c‑W‑ti‑jnbpw XpS‑§nb ]e 
LS‑I‑§fpw tNÀ¶mWv F{X 
{Kl‑§‑fp‑ïmIpw, AhbpsS   
hep‑̧ ‑sa‑{X‑bmbncn¡pw Fs¶m 
s¡ Xocp‑am‑\n‑¡p‑I. {Kl‑aÞe‑
apÅ \£‑{X‑§sf \mw Xncn‑

‑̈dnªp XpS‑§n‑bn‑t«‑bp‑Å‑q. 
AXn‑\mÂ Ct¸mgpw H«pw hyà‑X 
ssI‑h‑¶n‑«n‑Ãm¯ Hcp taJ‑e‑
bm‑Wn‑Xv. 

kqcy\p kao‑]‑apÅ \mep‑{K‑
l‑§‑fpsS Imcy‑¯n‑epw, {Klm‑
WvUcq]o ‑I ‑c ‑W ‑¯n ‑\p ‑tijw 
hf‑sc‑sbm¶pw hf‑cm‑\pÅ 
]‑ZmÀYw Npäp‑]mSpw e`y‑a‑Ãm‑bn
cp¶p F¶p hyàw. Imc‑Ww, 
kuc‑hm‑Xhpw hnIn‑c‑W‑aÀ±hpw 
tNÀ¶v ̀ mcw Ipdª s\_p‑em‑ 
L‑S‑I‑§sfsbÃmw XÅn AI‑än‑ 
bn‑cp‑¶p. 

F¶mÂ hnZqc{Kl‑§‑fpsS 
Imcy‑¯nÂ AXm‑bn‑cp‑¶nÃ 
ØnXn. {Klm‑WvU‑§Ä thï{X 
]‑nWvUw BÀPn¨p Ign‑bp‑t¼mÄ 
s\_p‑e‑bnse hmX‑I‑§‑sf 
‑¡qSn BIÀ‑jn¨p ]nSn‑¡m\pw 
A§s\ IqSp‑XÂ hep‑Xm‑Im 
\‑pw Ahbv¡p Ign‑ªp. hymgw 
apX‑e‑pÅ {Kl‑§‑fn‑seÃmw 
L\o‑`‑hn¨ hmX‑I‑§Ä þ 
ssl{U‑P³, loen‑bw, aosY 
bv³ apX‑em‑bh BWv {Zhy‑
¯n‑sâ knwl‑`m‑K‑hpw. Ah‑ 
bp‑sSbpw Im¼n‑ep‑ÅXv `ua‑
{K‑l‑§‑fnse AtX‑Xcw ]ZmÀ 

Y§Ä þ Ccp‑¼v, \n¡Â, knen‑t¡‑äp‑IÄ apX‑em‑
bh Xs¶ BsW¶v A\p‑am‑\n‑¡p‑¶p. hmX‑I‑§Ä 
Im¼n\p ]pd¯v Jc‑cq‑]‑¯nepw AXn\p ]pd¯v 
{Zhcq]‑¯nepw L\o‑`‑hn‑¨n‑cn‑¡p‑¶p. AXn\pw  
]pd‑¯mbn I\¯ A´‑co‑£‑hpw Dïv.

kucbqYLS\ þ ]ndhnbpsS khntijX

kucbqYLS‑\‑bpsS Nne khn‑ti‑j‑X‑IÄ \‑mw 
ap¼p NÀ¨ sN¿p‑I‑bp‑ïm‑bn. Ahsb hni‑Zo‑I‑cn‑
¡m³ kuc‑bq‑Y‑̧ n‑d‑hnsb kw_‑Ôn¨ kn²m‑́ ‑
¯n\p Ign‑bp‑¶ptïm F¶p ]cn‑tim‑[n‑̈ p‑t\m‑¡mw.

1. kuc‑bq‑Y‑̄ nsâ sam¯w ]nÞ‑̄ nsâ 
99.867% hpw kqcy‑\n‑em‑Wv: CXp kzm`m‑hn‑I‑am‑Wv. 
Imc‑Ww, ]ZmÀYtI{µo‑I‑cWw (Kp‑cp‑Xz‑]‑X‑\w) 
\S¶Xv X·m‑{Xm‑ta‑L‑̄ nsâ Im¼n‑em‑Wv. kqcy³ 
Pzen¨p XpS‑§n‑b‑tijw BWv ]X\w \ne‑̈ Xpw 
{Kl‑cq‑]o‑I‑cWw \S‑¶‑Xpw. AXn‑\Iw Ah‑injvS 
s\_p‑e‑bnÂ hen‑sbmcp ]¦v kqcy‑hn‑In‑c‑W‑§‑
tfäv hnk‑cn¨p \jvS‑s ‑̧«n‑«p‑ïm‑Ipw.

2. {Kl§sfÃmw Htc Xe‑̄ nÂ, Htc Zni‑bnÂ 
BWv kqcys\ Npäp‑¶Xv: kzm`m‑hn‑I‑ambpw BZn‑a‑ 
ku‑c‑s\_p‑e‑bpsS {`aWZni‑bmWv kqcy\pw {Kl‑ 
§Ä¡p‑saÃmw e`n‑̈ ‑Xv. {Kl‑cq‑]o‑I‑cWw \S¶ 
s\_p‑e‑bpsS Xfn‑Im‑cq‑]‑w {Kl‑§‑sfÃmw Htc Xe‑
¯n‑em‑Im³ CS‑bm‑¡pIbpw sN‑bvXp. {Kl‑§Ä 
cq]‑s¸« {]{InbIÄXs¶bmWv D]{Klcq‑]o‑I‑c‑ 
W‑̄ nepw \S‑¶‑Xv. AXp‑sImïv Ah‑bpsS 
Ne\¯nepw CtX {]tXy‑I‑X‑IÄ Xs¶ ImWmw. 
{Kl‑§‑fnÂ ip{Isâ kzbw‑{ ‑̀aWw FXnÀZn‑i‑bnepw 
bpdm‑\‑kn‑tâXv ew_‑Zn‑i‑bnepw BsW‑¶Xv Cu 
s]mXp‑\n‑b‑a‑§Ä¡v A]‑hm‑Z‑am‑Wv. ]nÂ¡m‑e v̄ 
\S¶ GtXm Iq«nbnSnbpsS ^e‑ambn Ah‑bpsS 
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{`aWZni‑ am‑dn‑t¸m‑b‑XmImw F¶v tPymXn‑Èm‑kv{X‑
ÚÀ Icp‑Xp‑¶p. Nne sNdnb D]‑{K‑§Ä {Kl‑
§sf hn]‑co‑X‑Zn‑i‑bnÂ Npäp‑¶Xpw A]‑hm‑Z‑§Ä 
Xs¶. kzm`m‑hnI D]{Klcq]oIcW¯n\p‑]Icw 
Nne _mly‑h‑kvXp‑¡sf ]nÂ¡m‑e v̄ {Kl‑§Ä 
]nSns¨Sp¯Xnsâ ^e‑amImw CXv.

3. `ua‑{K‑l‑§‑fnÂ (`q‑an, _p[³, ip{I³, 
sNmÆ) Ccp‑¼v, \n¡Â, ]md‑IÄ apX‑emb ]ZmÀY‑
§fpw hymgkam‑\‑{K‑l‑§‑fnÂ Ddª hmXI  
]ZmÀY‑§fpw BWv IqSp‑XÂ. CXn‑\pÅ ImcWw 
s\_p‑e‑bnÂ Ah P·wsImï Øm\‑§‑fpsS  
{]tXy‑I‑X‑bmWv F¶p \mw Iïp‑I‑gn‑ªp.

4. kqcy‑\nÂ\n¶v hfsc AI‑se s\_p‑e‑bnse 
km{µX Ipdª ̀ mK‑§‑fnÂ cq]‑‑‑‑w‑ sImï {Kl‑i‑
I‑e‑§Ä¡v IqSnt¨À¶v {Kl‑§‑fm‑Im³ Ign‑ªn‑Ã. 
B {Kl‑i‑I‑e‑§‑fmWv DuÀ«v ¢uUv hkvXp‑¡Ä.

5. hymghpw i\nbpw aäpw cq]w {]m]n‑̈ p‑h¶ 
L«‑̄ nÂ Ah‑bpsS kao]‑̄ p‑IqSn IS‑¶p‑t]‑m‑
Ip¶ {Kl‑i‑I‑e‑§sf BIÀjn¨p ]nSn‑¡p‑¶‑Xn‑\n‑ 
S‑bnÂ At\IwF®w ]nSn‑sIm‑Sp‑¡msX ]pd‑t¯ 
¡p sXdn‑̈ pt]‑‑m‑bn‑cn‑¡m\pw km[y‑X‑bp‑ïv. Ch‑bm‑
IWw Ipbv]‑À s_Âäv hkvXp‑¡‑fmbn amdn‑b‑Xv.

6. kuc‑bq‑Y‑¯nÂ BZyw cq]w‑sImï {Kl‑§‑
fn‑sem¶v hymgw BsW¶p Icp‑X‑s¸‑Sp‑¶p. hfsc 

kqcy³

F

_n
t

{KliIe§fpsS Iq«nbnSn
kzbw-{ -̀aWw \S-̄ p¶ Hcp 

s\_p-e-bnÂ cq]-s¸« {Kl-i-I-e-

§Äs¡Ãmw \nÝn-X-]-Y-§-fp-ïm-bn-cn-¡pw. 

F¶mÂ \£-{X-t¯mSv ASp¯p 

k©-cn-¡p-¶-hbv¡v (Nn-{X-̄ nÂ F) 

thKX IqSp-Xepw AIse k©-cn-¡p-¶- 

hbv¡p thKX Ipdhpw (Nn-{X-̄ nÂ _n) 

Bbn-cn-¡pw. Ah At\ym\yw IS¶p 

t]mIp-t¼mÄ, ]c-kv]-cm-IÀjWw aqew, 

]Y-§-fnÂ\n¶v Aev]w hyXn-N-enbv¡pw;  

]nWvUw Ipd-ªh IqSp-XÂ hyXn-N-en¡pw. 

C§s\ ]e-h«w IS¶p t]mIp-t¼mÄ  

Iq«n-ap-«Â kw -̀hn-¡p-Ibpw 

H¶m-bn-̄ o-cp-Ibpw sN-¿pw.
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h‑en‑¸‑apÅ hymgw ]nd‑¶‑tXmsS AXnsâ Ccp‑]‑p‑d‑ 
hp‑apÅ hnimetaJ‑e‑I‑fnÂ\n¶v {Kl‑i‑I‑e‑
§sf apgp‑h³ BIÀjn¨p ]nSn‑¨p. AXp‑sImïv 
sNmÆbv¡pw hymg‑¯n\pw CS‑bnÂ P\n‑t¡‑ïn‑
bn‑cp¶ (t_mUv \nbaw A\p‑k‑cn‑¨v) Hcp {Klw 
P\n‑¡msX t]mbn. B Øm\¯v hymg‑¯n\p 
]‑nSn‑s¨‑Sp‑¡m³ Ign‑bmsX t]mb Ipsd‑b‑[nIw 
{Kl‑i‑I‑e‑§Ä Ah‑ti‑jn‑¡p‑¶‑XmWv On¶‑
{K‑l‑a‑WvUew (Asteroid belt). A‑h‑bpsS ]‑Y‑§Ä 
hymgs¯ kao‑]n‑¡m‑¯‑hn[w Bb‑Xp‑sIm‑ïmWv 
hym‑g‑¯n‑\p ]n‑Sn‑s¨‑Sp‑¡m³ I‑gn‑bm‑ªXv.

7. `qan‑sb‑¡mÄ hep‑Xm‑tI‑ïn‑bn‑cp¶ sNmÆ 
Xosc sNdp‑Xm‑bn‑t¸m‑bXpw hymg‑̄ nsâ kzm[o\w 
sImïp‑X‑s¶. AXn\p Int«ïnbncp¶ henb ]¦v 
{Kl‑i‑I‑e‑§‑sfbpw hymgw A]‑l‑cn‑̈ p.

Npcp‑¡‑̄ nÂ, kuc‑bq‑Y‑̄ nsâ LS‑\‑bnse 
an¡ khntijX‑Ifpw hni‑Z‑am‑¡m³ s\_pem 
kn²m‑́ ‑̄ n‑\p ‑I‑gn‑bp‑¶p‑ïv. F¦n‑epw, t_mUv‑þ 
‑Sn‑än‑bkv \nb‑a‑̄ nsâ IrXyX F{X‑am‑{X‑apïv  
F¶v ssk²m‑́ n‑I‑ambn Isï‑̄ m³ tPymXn‑ 
Èm‑‑kv{X‑ÚÀ¡v C\nbpw Ign‑ªn‑«n‑Ã. 


