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\£‑{X‑§Ä¡n‑S‑bn‑epÅ hnim‑e‑ta‑J‑e‑IÄ 
an¡‑hmdpw iq\y‑amWv F¶mWv HcpIme¯p 

tPymXn‑im‑kv{X‑ÚÀ Icp‑Xn‑bn‑cp‑¶‑Xv. F¶mÂ 
]n¶oSv Hcp Imcyw hyà‑ambn; BIm‑i¯p \£{X 
§Ä Im‑Wm¯  henb taJ‑e‑IÄ ImW‑s ‑̧Sp‑¶pïv.  
B Zni‑bnÂ icn¡pw \£‑{X‑§‑sfm¶pw CÃm‑ªn‑
«‑Ã, adn v̈ \£‑{X‑§sf ad‑̈ p‑sImïv s]mSn‑]‑S‑e‑ 
§Ä henb Af‑hnÂ DÅ‑XpsImïmWv 
C§s\ Im‑Wp‑¶Xv. At¸mÄ \£‑{Xm‑́ ‑c‑ta‑Je 
iq\y‑am‑sW¶v Icp‑Xm³ h¿. C³{^m‑sdUpw  
tdUntbm X‑cw‑K‑§fpw  kzoI‑cn‑¡m³  Ign‑bp¶ 
Xcw sSen‑kvtIm‑̧ p‑IÄ h¶‑tXmsS Imcy‑§Ä 
am‑dn‑a‑dnªp. Zriy‑{]‑Im‑i‑̄ n‑\p iq‑\y‑sa‑¶p 
tXm¶n‑b C‑hnsS hmX‑I‑§‑fpw [q‑fn‑I‑fpw [mcm‑f‑ 
ap‑sï¶v sS‑enkv‑tIm‑̧ p‑IÄ F‑Sp‑̄  Nn‑{X‑§Ä 
\‑ap‑¡p Im‑Wn‑̈ p‑X¶p.  BIm‑i‑Kw‑K‑bpsS sam¯w  
]nWvU‑̄ nsâ 20 iX‑am‑\‑t¯mfw \£‑{Xm‑́ ‑c‑ 
]‑ZmÀY‑§‑fmWv F¶m‑Wn‑t¸mÄ Icp‑X‑s ‑̧Sp‑¶‑Xv.

\£ ‑{Xm ‑´c]ZmÀY ‑§ ‑fnÂ 
99 iX‑am‑\hpw hmX‑I‑§fm‑Wv 
F‑¶n‑t¸mÄ \‑ap‑¡‑dn‑bmw. A‑XnÂ 
¯s¶ ̀ qcn‑̀ m‑Khpw ssl{U‑P\pw 
loen‑bhpw. H IItaJ‑e‑ F¶‑dn‑b‑ 
s ‑̧Sp¶ DÕÀP\s\_p‑e‑IfmWv 
(Emission nebula) C‑XnÂ Gähpw  
{it²‑bw. Xm]\n‑e IqSn‑b 
\‑£‑{X‑§Ä¡p (hot stars) Npäp‑am 
Wnh ImW‑s ‑̧Sp‑I. Hd‑b¬ 
s\_p‑e, tdmksäs\‑_pe XpS‑ 
§n‑bh \Ã tim ‑̀tbmsS ImW‑ 
s ‑̧Sp¶ H II  taJ‑e‑I‑fmWv. Hd‑ 
b¬s\_pe F§‑s\‑bmWp 
tim`n‑¡p‑¶Xv F¶p t\m¡mw. 

Cu s\_p‑e‑bv¡p‑ÅnÂ  
[mcmfw \£‑{X‑§Ä P\n¨p 
Ign‑ªn‑«p‑ïv. AXnÂ {S¸o‑knbw 

\£{X-§Ä-¡n-S-bnÂ  

F-´m-WpÅXv?
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\£‑{X‑§Ä F¶‑dn‑b‑s ‑̧Sp¶ \mse®w AXy‑ 
[nIw NqSp‑f‑f‑h‑bm‑Wv. Ah‑bnÂ\n¶v ]pd‑s ‑̧Sp¶ 
AÄ{Sm‑h‑b‑eäv civan‑IÄ Npäp‑apÅ hmXI s\_p 
e‑bnse ssl{U‑P³ Bä‑§sf Ab‑Wo‑I‑cn¡pw; 
AXm‑bXv, Ce‑Ivt{Sm‑Wp‑I‑sfbpw t{]mt«m‑Wp‑I‑ 
sfbpw thÀs]‑Sp‑̄ pw. ]n¶oSv t{]mt«m‑Wp‑IÄ 
Ce‑Ivt{Sm‑Wp‑Isf ]nSn‑s¨Sp v̄ hoïpw ssl{U‑ 
P³ Bäambn amdpt¼mÄ DuÀPw t^mt«m‑Wn‑ 
sâ cq‑]‑̄ nÂ ]pd´Åpw. ssl{U‑Psâ Ab‑Wo‑I‑ 
c‑Whpw ]‑p\‑kw‑tbm‑P‑\‑hpw \n‑c‑́ cw \S‑¶p‑
sIm‑ïn‑cn‑¡p‑¶‑Xn‑\‑mÂ s\_pe {]Im‑in‑X‑am‑ 
Ip‑¶p. hmXI¯nsâ Xm]‑\‑ne 10,000K\p apI‑fn‑ 
em‑sW‑¦nÂ, \£‑{X‑{]‑Imiw hmX‑Is¯ Ab‑Wo‑ 
I‑cn¡p¶ \nc¡pw ]‑p\‑kw‑tbm‑P\\nc¡pw k´p‑ 
en‑X‑am‑Ipw. CXm‑Wv H II* taJe. CXn‑\p ]pd v̄ 
Xm]‑\ne Ipd‑ª, Ab‑Wo‑I‑cWw henb tXmXnÂ 
\S‑¡m¯ ssl{UP³hmX‑I‑apÅ taJ‑e‑bp‑ap 
‑ïm‑Ipw. CXns\ H I taJe F¶p hnfn‑¡pw. 

s\_pe DÄs¡m‑Åp¶ \£{X§Ä F{X‑am{Xw 
AÄ{Sm‑h‑b‑eäv{]Imiw ]pd‑̄ p‑hn‑Sp¶p F¶XmWv 


KmeIvkn ¢ÌÀ
Kme-Ivkn-IÄ {]]-©-̄ nÂ ImW-s -̧Sp-

¶Xv sNdptXm heptXm Bb Iq«-§-fm-bn-

«m-Wv. Nne-XnÂ GXm\pw Uk³ Kme-Ivkn-

Itf ImWq (D-Zm. BIm-i-KwK DÄs¸« 

tem¡Â {Kq v̧). aäp Nne-XnÂ \qdp-I-W 

-¡nt\m Bbnc¡W-¡nt\m Kme-Ivkn-I-fp- 

ïm-Ipw. DZm. shÀtKm ¢ÌÀ (Virgo 
cluster), tImam- ¢-ÌÀ (Coma cluster). 
I¶ncmin-bpsS Zni-bn-epÅ GI-tZiw 

3,000 Kme-Ivkn-IÄ DÄs¸« shÀtKm 

¢ÌÀ ØnXn sN¿p-¶Xv 6.5 tImSn {]Imi 

hÀjw AI-se-bm-Wv. tImam_d-Wn-k-kv  

F-¶ \-£-{X-cm-in-bpsS Zni-bnÂ, 33tImSn 

{].-h. AIse ImW-s -̧Sp¶ tImam ¢Ì-

dnÂ 450 AwK-§-fmWv IW-¡m-¡p-¶-Xv. 

¢Ì-dp-I-fnÂ FÃm-̄ cw Kme-Ivkn-Ifpw 

DÄs -̧Sp-¶p. Ah-bpsS ]c-kv]cZqcw  

Imcy-ambn amdp-¶n-Ã. F¶mÂ {]]© 

hnIm-k-̄ nsâ `mK-ambn ¢Ì-dp-IÄ 

X½nÂ AI-ep¶p.

* H II - H Two F¶m‑Wv D‑̈ m‑cWw.
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H II taJ‑e‑I‑fpsS hen¸w Xocp‑am‑\n‑¡p‑¶‑Xv. \mtem 
At©m {]Im‑i‑hÀjw apXÂ 200‑þ3‑00 {]Im‑i‑hÀjw‑
hsc hep‑̧ ‑apÅ H II taJ‑e‑IÄ \½psS Kme‑Ivkn‑bn 
‑ep‑ïv. AXn‑Xm‑]‑apÅ \£‑{X‑§Ä At\Iw F®w 
]e‑t¸mgpw Iq«‑ambn ]nd‑¡p‑¶‑Xp‑sIm‑ïv, Ahbv¡p 
Npäp‑apÅ H II taJ‑e‑IÄ At\ym\yw IqSn‑t¨cmdp‑
apïv.

H II taJ‑ebv¡p ]pd‑̄ pÅ s\_pe hfsc 
km{µX IqSn‑bXpw XWp‑̄ Xpw BsW‑¦nÂ Ahn‑sS 
ssl{U‑P³ X·m‑{Xm‑cq‑]‑̄ nÂ (H

2
) Bbn‑cn‑¡pw. 

At¸mÄ AXns\ X·m‑{Xm‑taLw F¶mWp ]d 
‑bp‑I. DÅnse H II taJ‑e‑bnÂ \n¶p hcp¶ {]Im 
‑is¯ Npäp‑apÅ X·m‑{Xm‑taLw BKn‑cWw sN¿p‑
¶‑Xp‑aqew H II taJ‑esb ImWm³ km[n‑s ‑̈¶p‑ 
h‑cn‑Ã. F¶mÂ X‑·m{XmtaL‑̄ nÂ DÄs¸« s]‑mSn‑]‑S‑
e‑§Ä DuÀPw BKn‑cWw sNbvXv C³{^m‑sdUv hnIn‑
c‑W‑§Ä ]pd‑̄ p‑hn‑Sp‑¶‑Xp‑sImïv  C³{^m‑sd‑Uv  
sS‑enkv‑tIm‑̧ p‑I‑fnÂ B ta‑Je Zriy‑am‑bn‑cn‑¡pw. 
{ItaW \£{XDuÀPw kzoI‑cn v̈ H II taJe  ]pd‑ 
t¯¡p hym]n‑¡p‑Ibpw X·m{XmtaLw {ItaW 


X·m{Xm taL§Ä

BIm-i-Kw-K-bpsS kÀ¸nf 

Ic-§-fnÂ ImWp¶ hmXI 

taL-§-fm-Wn-h.

Hcp amXrIm Nn{Xw. 
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Ab‑Wo‑I‑c‑W‑̄ n\p hnt[‑b‑am‑hp‑Ibpw sN¿pw. 
A§‑s\, \£‑{X‑ap‑ïm‑bn‑¡‑gnªv 10,000 apXÂ 
100,000 hsc sImÃw‑sImïv H II taJe X·m‑{Xm‑
ta‑Ls¯ ]nfÀ¶v ]pd‑t¯¡p Zriy‑am‑Ipw. Hd
b¬ s\_pe Ct¸mÄ Cu L«‑̄ n‑em‑Wp‑Å‑Xv. 
AXp XpSÀ¶pw hnI‑kn v̈ tdmksä s\_p‑e‑t]mse 
hfsc hep‑Xm‑Imw. F¶mÂ, AXohXm]‑\n‑e‑bpÅ 
\£‑{X‑§Ä Ht¶m ctïm tImSn hÀj‑§Ä 
sImïp I¯n‑̄ oÀ¶v \in‑¡p‑¶‑Xn\mÂ C¯cw 
s\_p‑e‑IÄ {ItaW a§n‑t¸m‑Ipw. AsÃ‑¦nÂ, 
s\_p‑e‑bv¡p‑ÅnÂ ]pXnb \£{X§Ä P\n‑̈ p 
‑sIm‑ïn‑cn‑¡Ww.

\£{Xm´chmXI§fpsS
AhØIÄ

s\_p‑e‑Isf 18mw \qäm‑ïnÂ¯s¶ Xncn‑̈ ‑dnªv 
XpS‑§n‑bn‑cp‑¶p‑sh‑¦nepw \£‑{Xm‑́ ‑c‑kvt]‑knÂ 
FÃm‑bn‑S¯pw t\À¯ hmX‑I‑§‑fp‑sï¶ Xncn‑̈ ‑
dnhv BZy‑am‑bp‑ïm‑bXv 1904þem‑Wv. lmÀ«vam³ F¶ 
hm\\n‑co‑£‑I³ kvs]Ivt{Sm‑kvtIm‑]nIv ]T‑\‑§‑
fn‑eqsS kvt]knÂ ImÂknb‑̄ nsâ km¶n[yw 
Isï‑̄ p‑I‑bm‑bn‑cp‑¶p. \£‑{X‑§‑fnÂ\n¶p hcp¶  
{]Im‑i‑̄ nÂ\n¶v Nne X‑cw‑K‑§Ä A‑{]‑Xy‑£‑ 
am‑Ip‑¶‑Xm‑bn lmÀ‑«v‑am³ I‑s− ̄ n. kvt]knse 
Ab‑Wo‑Ir‑X‑ImÂkn‑bw Cu X‑cw‑K§sf BKn‑cWw 
sNbvXp‑ \o‑¡p‑¶‑Xn‑\m‑em‑bncp‑¶p CXv.

XpSÀ¶v, aäpXcw Bä‑§‑sfbpw Xncn‑̈ ‑dn‑ 
bm³ Ign‑ªp. AXnÂ Gähpw {it²‑b‑amb  
kw ‑̀hw, ssl{U‑P³ Bä‑§Ä 21 sk.‑ ao‑. Xcw‑K‑


Cc« \£{X§Ä

BImi-Kw-K-bnÂ kqcy-s\-t¸m-epÅ Hä  

\£-{X-§-sf-¡mÄ IqSp-XÂ ImW-s -̧Sp- 

¶Xv Cc«\£-{X-§-fm-Wv. BsI \£-{X- 

§-fpsS 40 iX-am\w hcpw Ah-bpsS 

kwJy. Cc-«-IÄ Ah-bpsS `mc-tI-{µ-̄ n\v  

(Barycentre) Npäpw Id§ns¡mïn 

cn¡pw. Hcp Id¡w ]qÀ¯n-bm-¡m³ (X-½n-

epÅ AIew A\p-k-cn-̈ v) GXm\pw Znhkw 

 apXÂ GXm\pw hÀjw hsc FSp-s -̄¶n

cn-¡pw. anYp\w \£-{X-K-W-̄ nse ImÌÀ 

\£{Xw, skâmdkv KW-̄ nse BÂ^m

\-£-{Xw, k]vXÀjn-I-fnse hkn-jvT³ 

(Mizar), Acp-ÔXn (Alcar) XpS§nbh  

{it²-b-amb Cc-«-I-fm-Wv. Cc-«-IÄ 

an¡Xpw Htc s\_p-e-bnÂ\n¶v ]nd-¡p¶ 

\£-{X-§fm-Wv.

tdUntbm CâÀs^tdmaoäÀ
Htc kabw H¶n-e-[nIw tdUntbm 

Zqc-ZÀin-\n-IÄ Htc {]]©h-kvXp-hn-te¡p 

Xs¶ tI{µo-I-cn v̈ IqSp-XÂ hnt -̀Z-\ 

-£-a-X-bpÅ Nn{X-§Ä e`y-am-¡p¶  

kmt¦-Xn-I-hn-Zy. 

q
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ssZÀLy‑apÅ tdUntbmXcw‑K‑§Ä DÕÀPn‑¡p‑
sa¶v 1944‑þÂ hm³Un lqÂÌv \S‑̄ nb {]h‑N‑\
hpw XpSÀ¶v AXp Isï‑̄ n‑b‑Xp‑am‑Wv. \½psS 
KmeIvknbnÂ\n¶pw aäp Kme‑Ivkn‑I‑fnÂ \n¶pw 
hcp¶ 21 sk.‑ao. Xcw‑K‑§Ä \£‑{Xm‑́ ‑c‑hm‑X‑I‑
§sf \nco‑£n‑¡Â hfsc Ffp‑̧ ‑am‑¡n‑̄ oÀ¯p.

Bä‑§Ä¡p ]pdta ]e‑X‑c‑̄ n‑epÅ X·m‑{X‑
I‑sfbpw 1930‑I‑fnÂ \£‑{Xm‑́ cam[y‑a‑§‑fnÂ 
Isï‑̄ m³ Ign‑ªp. ssl‑t{Um‑ImÀ‑_‑Wp‑Ifmb 
CH (Methylidyne), CH+(A‑b‑Wo‑IrXX·m‑{X), CN (Cy-
anogen) apX‑em‑bh CXnÂs]‑Spw. 1968‑\p‑tijw 
tdUntbm sSen‑kvtIm‑̧ p‑IÄ \ne‑hnÂ h¶‑tXmsS 

\£‑{Xm‑́ ‑c‑P‑e‑X‑·m‑{X‑Ifpw Atam‑Wn‑bbpw Xncn‑
‑̈dn‑bm³ Ign‑ªp. C¶n‑t¸mÄ 80 Hmfw X·m‑{X‑

Isf (Nn‑e‑sXms¡ 13 Bä‑§Ähsc kwtbm‑Pn‑
¨n‑«p‑ïm‑bh) _ln‑cm‑Im‑i v̄ Isï‑̄ n‑bn‑«p‑ïv. 
\£‑{Xm‑́ ckvt]knÂ hmXIkm{µX hfsc  
Ipdª, kpXm‑cy‑taJeIfnÂ X·m‑{X‑IÄ hfsc 
Ipdhpw Bä‑§Ä Xmc‑X‑tay\ IqSp‑Xepw Bbn‑ 
cn‑¡pw. Imc‑Ww, \£‑{X‑§‑fnÂ \n¶pÅ AÄ{Sm‑
h‑b‑eäv t^mt«m‑Wp‑IÄ X·m‑{X‑Isf CSn v̈ Bä‑
§sf thÀs]‑Sp‑̄ pw. km{µX Ipd‑hm‑b‑Xn‑\mÂ  
]p\‑xkw‑tbm‑P\w Ffp‑̧ ‑hpaÃ. F¶mÂ km{µX 
IqSnb, Ccpï X·m‑{Xm‑ta‑L‑§‑fnÂ X·m‑{X‑IÄ 


Hm¸¬ ¢ÌÀ

henb s\_p-e-IÄ kt¦m-Nn v̈ 

At\Iw \£-{X-§Ä H¶n v̈ P\n-¡m-dp-ïv. 

Ah-bpsS F®w ]t¯m \qtdm Bbn-ctam 

Hs¡ BIpw. Ahbpw `mc-tI-{µ-̄ n\v 

Npäpw ]cn-{I-aWw \S-̄ pw. ImÀ¯n-I 

-¡q«w (Pleiades), tcmlnWn (Hyades),  
]qbw (Bee-hive) XpS§n-b-h-sbÃmw 

{it²-b-amb Hm¸¬ ¢Ì-dp-I-fm-Wv. 

10,000-þÂ Xmsg \£-{X-§-f-S-§nb  

¢Ì-dp-I-sf-bmWv Hm¸¬ ¢Ì-dp-I-fmbn 

IW-¡m-¡p-¶-Xv. 
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Bbn‑cn¡pw Gsd‑bpw. \£‑{X‑cq‑]o‑I‑c‑W‑̄ nÂ  
{][m\ ]¦p‑h‑ln‑¡p‑¶Xv Ch‑bm‑Wv. X·m‑{Xm‑
ta‑L‑§‑fnÂ ‑̀ q‑cn‑̀ m‑Khpw ssl{U‑P³ X·m‑{X‑
IfmWv. F®‑̄ nÂ ASp¯ Øm\w COX·m‑{X‑ 
IÄ¡mWv þ GItZiw 50,000Â H¶v F¶ IW‑ 
¡nÂ. ASp‑̄ ‑ Øm\w Pe‑X‑·m‑{X‑IÄ¡m‑Wv.  
aäp‑Åh \t¶‑ Ip‑d‑hpw.

\£‑{Xm‑́ chmX‑I‑§Ä ]e km{µ‑X‑bnepw Xm]‑
\n‑e‑bnepw Dïm‑hmw. AbWo‑Ir‑X‑\n‑e‑bpw (F{X 
Ce‑Ivt{Sm‑Wp‑IÄ \jvS‑ambn F¶‑X‑\p‑k‑cn‑̈ v.) 
]eXmImw. ‑Xmgv¶ Xm]‑\n‑e‑bpw DbÀ¶ km{µ‑ 
Xbpw DÅ taL‑§‑fpsS (clouds) `mK‑am‑bmWp 
\£‑{Xm‑́ chmX‑I‑§‑fnÂ ]Ip‑Xn ImW‑s ‑̧Sp‑¶‑Xv. 
CXnÂ Gähpw km{µ‑X‑tb‑dnb X·m‑{Xm‑ta‑L‑§‑
fpsS Xm]‑\ne hfsc hf‑sc Ip‑d‑hmWv, G‑I‑tZiw 
10K (-2630C) \v ASp‑̄ p am{Xw. km{µX Ipdª 
taL‑§‑fnÂ ssl{U‑P³ AWp‑cq‑]‑̄ n‑emhpw 
Dïm‑hp‑I. \½psS Kme‑Ivkn‑bnte¡p h‑¶mÂ 
tI{µ‑̄ nÂ\n¶v kqcys\¡mÄ IqSnb AI‑e‑
§‑fnÂ, AWp‑cq‑]‑̄ n‑epÅ taL‑§‑fmWv IqSp‑
XÂ. Ipdª AI‑e‑§‑fnÂ X·m{XmtaL‑§‑fpw. 
kqcy\p kam‑\‑amb Zqc‑§‑fnÂ cïp‑Xcw taL‑
§fpw GXmïp Xpey‑am‑Wv.


t¥m_peÀ ¢ÌÀ

Htc s\_p-e-bnÂ\n¶v P·-sa-Sp¯ 

\£{X-§-fpsS F®w ]Xn-\m-bn-c-̄ nÂ 

IqSp-X-em-sW-¦nÂ AXns\ t¥m_p-eÀ 

¢ÌÀ F¶mWv hnfn-¡p-I. ]¯p-e£w 

\£-{X-§Ä hsc DÄs¸« h³ t¥m_p-eÀ 

¢Ì-dp-I-fp-ïv. slÀ¡p-enkv ¢ÌÀ, HtaK 

sktâm-dn F, saÊnsb 80 XpS-§nbh 

{it²-b-amb t¥m_p-eÀ ¢Ì-dp-Ifm-Wv. 

tKmfm-Im-c-̄ n-epÅ \£{XhnX-c-W-amWv 

Ch-bpsS t]cv A\zÀ°-am-¡p-¶-Xv.  

Kme-Ivkn-bpsS ]pdw AXn-cp-I-fn-emWv  

Ch Gsdbpw ImW-s -̧Sp-¶-Xv. Ch-bnÂ  

]e-Xn\pw Kme-Ivkn-tbmfw Xs¶tbm 

AXnÂ IqSp-Xtem {]mb-ap-ïm-Ipw. 
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hmX‑I‑ta‑L‑§Ä¡n‑S‑bn‑epÅ hnimekvt]kn 
emIs« hmXIkm{µX hfsc IpdhmWv. ]‑t£  
Xm‑]\n‑e hf‑sc hf‑sc D‑bÀ‑¶Xm‑bn‑cn‑¡pw. Xm]‑ 
\n‑e‑b‑\p‑k‑cn‑̈ v Ch‑sb c‑ïm‑¡mw. icm‑icnXm]‑ 
\ne 10,000K \v ASp‑̄ pÅ taJ‑e‑Isf "NqSpÅ 
taJ‑e‑'I‑sf¶pw AXnepw hfsc DbÀ¶ (10 e£w 
K hsc) Xm]‑\ne DÅ‑hsb "AXn‑X]vXtaJ‑e‑' 
I‑sf¶pw hnfn‑¡mw. AXo‑h‑Xm‑]‑ap‑Å C ‑̄cw ta‑J‑ 
e‑I‑fnÂ‑\n¶pw F‑Iv‑kvþtd In‑c‑W‑§Ä ]p‑d‑̄ p‑ 
h¶p‑sIm‑ïn‑cn‑¡pw. kq¸À‑t\mh (Supernova)

t]m‑ep‑Å hen‑b \‑£‑{Xkv‑t^m‑S‑\§Ä kw ‑̀hn‑ 
¡p‑t¼m‑gmWv AXn‑X‑]‑vXh‑‑‑pw F¶mÂ hfsc  
t\À ‑̄Xp‑amb hmX‑I‑ta‑J‑e‑IÄ cq]‑s ‑̧Sp‑¶‑Xv. 
Hcp \‑£{Xw s]m‑«n‑s ‑̄dn‑¡p‑t¼mÄ (kq‑̧ À‑t\m‑h) 
tjm‑¡v‑X‑cw‑K‑§Ä Np‑änepw hym‑]n‑¡pw. Cu X‑cw‑K 
‑§‑fnÂ‑s ‑̧«v hm‑X‑I‑§Ä Xq‑̄ p‑hm‑c‑s¸«p‑ t]m‑Ipw. 
C§s\‑bp‑Å‑bn‑S‑§‑fn‑emWv {]Im‑i‑hÀj‑§Ä 
hnkvXr‑Xn‑bn‑epÅ Ipan‑f‑I‑fpsS cq]‑̄ nÂ (bub-
bles) AXn‑X]vXtaJ‑e‑IÄ krjvSn‑¡‑s ‑̧Sp‑¶Xv 
F¶mWp Icp‑Xp‑¶Xv.

\£‑{Xm‑́ chmX‑I‑̄ nsâ icm‑icn km{µX 
hfsc hfsc sNdp‑Xm‑Wv; Hcp Iyq_nIv aoä‑dnÂ 
3 e£w IW‑§Ä am{Xw. AXn‑X]vXtaJ‑e‑I‑fnÂ 


kq¸Àt\mh

1987A F-¶ kq¸À-t\m-hm hnkv-t^m-S-\- 

¯n-sâ Nn-{X-Im-c-̀ mh-\. hen-b \-£-{X-§- 

fp-sS A-h-km-\w ]-e-t¸mgpw kq¸À-t\m-h-

bnÂ B-bn-cn-¡pw. 168000 {]-Im-i-hÀ-jw 

A-I-se-bm-Wv C-Xv kw-̀ -hn-̈ -Xv. 1987em-Wv 

`q-an-bnÂ Zr-iy-am-b-Xv. kq¸À-t\m-h-bp-sS 

A-h-in-ã-am-Wv C³-ssk-änÂ. tdUn-tbm- 

X-cw-Kw(Np-h v̧v), Zr-iy-{]-Im-iw(]¨),  

F-Iv-kv-td(\oe) F-¶o Nn-{X-§-Ä Iq-«n-t¨À-

¯m-Wv Cu Nn{Xw X-¿m-dm-¡n-bn-cn-¡p-¶Xv. 
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CXv shdpw 300 IW‑§Ä hsc Xmgmw. ssl{U‑P³ 
AWp‑cq‑]‑̄ nÂ ØnXn‑sN‑¿p¶H ItaJ‑e‑IÄ F¶‑
dn‑b‑s ‑̧Sp¶ taL‑§‑fnÂ (Xm‑]‑\‑ne GI‑tZiw 80K) 
km{µX Iyq_nIv aoä‑dnÂ 5 tImSn IW‑§Ä¡Sp‑
¯m‑bn‑cn‑¡pw. C¯c‑sam‑cp ta‑L‑]‑S‑e‑̄ n‑sâ B‑sI 
{Z‑hy‑am‑\w kq‑cy‑sâ am‑knsâ 0.1 ap‑XÂ 1000 C‑c‑«n‑
h‑sc‑bm‑Imw. C¯cw taL‑§Ä \½psS Kme‑Ivkn‑
bnÂ [mcm‑f‑ap‑ïv. X·m‑{Xm‑ta‑L‑§‑fnÂ (Xm‑]‑\ne 
10 K bv¡Sp‑̄ v) km{µX L\‑ao‑ä‑dnÂ 1000 tImSn 
X·m‑{X‑IÄh‑sc‑bm‑Imw. Nne henb X·m{XmtaL‑
¡q‑«‑§Ä¡v 5 e£w kuc‑]n‑WvUw‑hsc {Zhy‑am\w 
DÅ‑Xmbpw Isï‑̄ n‑bn‑«p‑ïv.

Hcp X·m‑{Xm‑ta‑L‑̄ nse Hmtcm Iyq_nIv aoä‑
dnepw icm‑icn Bbn‑cw‑tImSn X·m‑{X‑IÄ hoXw 
Dïm‑Ipw F¶p ]d‑ªmÂ henb Hcp kwJy‑bmbn 
\ap‑¡p‑ tXm‑¶m‑sa‑¦nepw `qan‑bnse A ‑́co‑£‑
¯nsâ km{µ‑X‑bp‑ambn Xmc‑Xayw sN¿p‑t¼mÄ 
CXp XoÀ¯pw \nÊm‑c‑am‑sW¶p a\‑Ên‑em‑Ipw. 
`qan‑bpsS Xmsg Xe‑̄ n‑epÅ A ‑́co‑£‑̄ nse 
Hmtcm Iyq_nIv aoä‑dnepw icm‑icn 3 x1025 (30,000 
tImSn tImSn tImSn) X·m‑{X‑IÄ ImWpw!! AXm‑
b‑Xv, Hcp ‑X‑·m{XmtaL‑̄ nsâ 30 tImSn tImSn 


tdmskä s\_pe
tdmskä s\_p-e, {Sn^nUv s\_p-e, 

Ico-\m-s\-_pe XpS§n At\Iw 

DÕÀÖ\ s\_p-e-IÄ am\-̄ p-ïv. 

{Sn^nUv s\_p-e-tbmSv tNÀ¶pw 

ImÀ¯nI \£-{X-§Ä¡n-S-bnÂ 

hnk-cn-X-ambpw {]Xn-̂ -e\ 

s\_pe Zriy-amWv. tdmskä 

hnim-e-amb s\_p-e-bm-Wv.
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Cc‑«n‑bmWv \ap‑¡p‑Np‑äp‑apÅ A ‑́co£km{µ‑X!!

F¶n«pw ̀ qan‑bpsS A‑́ ‑co£w kpXm‑cy‑am‑bn‑cn‑
¡p‑Ibpw X·m‑{Xm‑ta‑L‑§Ä Idp‑̄ v, AXm‑cym‑h‑
Ø‑bnÂ Bbn‑cn‑¡p‑Ibpw sN¿p‑¶Xv F´p‑sIm‑
ïmWv? Imc‑W‑an‑XmWv: ̀ qan‑bpsS A ‑́co‑£‑̄ n\v 
I\w \s¶‑¡p‑d‑hmWv; \qdp Intem‑ao‑ä‑dn‑\‑̧ pdw 
GXmïv CÃ F¶p Xs¶ ]d‑bmw. kqcy‑{]‑Im‑i‑
¯nsâ 95 iX‑am‑\hpw A ‑́co£X·m‑{X‑I‑fnÂ X«n‑
¨n‑X‑dn‑t¸m‑ImsX IS‑¶p‑t]m‑cpw. F¶mÂ, At\Iw 
{]Im‑i‑hÀj‑§Ä hep‑̧ ‑apÅ Hcp X·m‑{Xm‑ta‑L 
‑̄ n‑eqsS IS‑¶p‑h‑cp¶ {]Im‑i‑I‑W‑§‑sfÃmw Fhn‑ 
sS‑sb‑¦nepw sh v̈ GsX‑¦nepw X·m‑{X‑I‑fnÂ X«n‑ 
¨n‑X‑dn‑t¸m‑Ipw. tdUntbm Xcw‑K‑§fpw Hcp ]cn‑[n‑ 
hsc C³{^m‑sdUpw henb \jvS‑an‑ÃmsX IS‑¶p‑ 
t]m‑cpw. AXp‑sImïv X·m‑{Xm‑ta‑L‑§‑fpsS DÅp 
ImWm³ tdUn‑tbm, C³{^m‑sdUv sSen‑kvtIm‑̧ p‑
IÄt¡ Ign‑bq.

tPymXn‑Èm‑kv{X‑ÚÀ Gähpw \¶mbn ]Tn‑̈ n‑«pÅ 
H II taJe Hd‑b¬s\_p‑e‑bm‑Wv. Keo‑entbm BZy‑
ambn hm\‑\n‑co‑£‑W‑̄ n\v sSen‑kvtIm v̧ {]tbm‑P‑ 
\‑s ‑̧Sp¯n cïp hÀjw Ign‑bp‑t¼mtg¡pw Xs¶, 


Ico\m s\_pe

Hcp D-ÕÀ-P-\ s\-_p-e-bm-Wv Ico-\m 

s\-_p-e. [-\p-cm-in-¡-Sp-̄ m-bn Im-Wmw. 

\-½nÂ-\n-¶pw 6500ap-XÂ 10000h-sc 

{]-Im-i-hÀ-jw A-I-se-bm-WnXv. 
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1611 Â, \ns¡m‑fmkv t¢mUv ̂ m{_n Cu s\_p‑esb 
Xncn‑̈ ‑dnªp Ign‑ªn‑cp‑¶p. {InÌy³ sslP³kpw 
1659Â, At±‑l‑̄ nsâ knsÌam kmtäÀ‑Wnbw 
F¶ {KÙ‑̄ nÂ Hd‑b¬ s\_p‑esb kw_‑
Ôn¨ hnh‑cWw \evIn‑bn‑cn‑¡p‑¶Xp ImWmw. NqSp‑ 
]n‑Sn¨ ssl{U‑P³ Bä‑§Ä DÕÀPn‑¡p¶ Nph‑̧ p 
‑hÀW‑̄ n‑emWv Hd‑b¬s\_pe ImW‑s ‑̧Sp‑¶‑Xv. 
Dt±iw 1344 {]Im‑i‑hÀjw AI‑se‑bm‑W‑Xnsâ 
Øm\w. H II taJ‑esb AW‑bo‑I‑cn v̈ {]tim‑̀ n‑X‑ 
am‑¡p¶ {S¸o‑knbw \£‑{X‑§Ä¡p Xmsg, "KÄ v̂' 
F¶ t]cnÂ Adn‑b‑s ‑̧Sp¶ Hcp Ccpï taJ‑e‑ 
bp‑ïv. ssl{U‑P³ Ab‑Wo‑I‑cn‑¡‑s ‑̧Sm¯ CSw 
(H I taJ‑‑e) BW‑Xv. GXmïv ]Xn‑\m‑bncw sImÃw 
‑sImïv C¶v \½Ä ImWp¶ Hd‑b¬s\_p‑e‑
bpsS tim`bpÅ ̀ mKw hnk‑cn‑̈ p‑t]mbn ImWm‑Xm‑ 
tb‑¡pw. F¶mÂ Ct¸mÄ ImWp¶ s\_p‑ebv¡p 
]‑n¶nÂ \£‑{X‑cq‑]o‑I‑cWw \S‑¡p¶ ]pXnb cïp 
taJ‑e‑IÄ CXn‑\Iw ImWm³ Ign‑ªn‑«p‑ïv.  
C§‑s\‑bp‑ïm‑Ip¶ ]pXnb \£‑{X‑§Ä¡p Npäpw  
]pXnb H II taJ‑ebpw cq]‑s ‑̧t«‑¡pw. 

\£{Xm´c[qfnIÄ

\£‑{Xm‑́ ‑c‑am‑[y‑a‑̄ nsâ Ht¶m ctïm iX‑ 
am\w am{Xw hcp¶ LS‑I‑amWv [qfn‑IÄ. Hcp 
anÃn‑ao‑ä‑dnsâ Bbn‑c‑̄ n‑sem‑cwiw am{Xw (Hcp 


{Sn^nUv s\_pe

{Sn-̂ n-Uv s\_pe Hcp H II ta-J-e-bm-Wv.  

[\p-cm-in-bn-em-Wv C-Xp Im-W-s -̧Sp-¶-Xv.  

M20 F¶pw A-dn-b-s -̧Sp-¶ CXv  

\-½nÂ-\n¶pw 5200 {]-Im-i-hÀ-jw  

A-I-se-bm-Wv. 

Keoentbm Keoen
q
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ssat{Im‑ao‑äÀ) hep‑̧ ‑apÅ Cu [qfo‑I‑W‑§Ä¡v 
tPymXn‑Èm‑kv{X‑̄ n‑epÅ ]¦v hfsc hep‑Xm‑Wv. 
hen‑̧ ‑̄ nÂ sN‑dp‑Xm‑sW‑¦nepw F‑®‑̄ nÂ h‑ep‑
Xm‑b‑Xn‑\mÂ A‑hÀ‑¡v \‑£‑{X‑§‑fnÂ \n‑¶p‑Å 
{]‑Imi‑s¯ h‑sc X‑S‑bm³ I‑gn‑bpw. BIm‑i‑Kw‑K‑
bpsS ]e `mK‑§fpw \£‑{X‑§‑fn‑Ãm¯ Ccp‑ï‑
ta‑J‑e‑IÄt]mse ImW‑s ‑̧Sp‑¶‑Xnsâ Im‑c‑Whpw 
C‑Xp‑X‑s¶‑bmWv. `mKn‑I‑ambn BKn‑cWw hgnbpw 
`mKn‑I‑ambn hnk‑cWw (scattering)  hgnbp‑am‑Wv Ah 
\£‑{X‑{]‑Im‑is¯ XS‑bp‑¶‑Xv. {]Im‑is¯ BKn‑
cWw sN¿pI aqew sNdp‑I‑W‑§‑fpsS Cu k‑aqlw 
{ItaW NqSp‑]n‑Sn‑¡p‑Ibpw C³{^m‑sdUv {]Imiw 
]pd‑̄ p‑hn‑Sp‑Ibpw sN¿pw. [qfn‑I‑f‑S‑§nb taL‑
¯nsâ Hcp hi v̄ Hcp \£‑{X‑ap‑sï‑¦nÂ, 
AXnÂ\n‑¶pÅ {]Imiw s\_p‑e‑bnÂ X«n‑̈ n‑Xdn 
\½psS I®n‑se‑̄ n‑sb¶p hcmw. At¸mÄ B 
s\_pesb \ap¡p ImWm³ Ign‑bpw. A¯cw 
s\_p‑esb {]Xn‑̂ ‑e‑\‑s\‑_pe (Refection nebula)
F¶mWp hnfn‑¡p‑I. hnk‑cW\nc¡v \oe‑c‑ivan‑ 
IÄ¡p IqSp‑X‑em‑b‑Xp‑sImïv Chsb \oe\n‑d‑̄ n‑
emWp ImWp‑I.

am\s¯ Gähpw {it²‑b‑amb [qfo‑]‑S‑§‑fn 
sem¶v kná‑kv‑þ‑A‑Izne cmin‑I‑fn‑embn ]SÀ¶p 
InS‑¡p¶ "h³hn‑ÅÂ' (Great Rift)F¶‑dn‑b‑s ‑̧Sp¶ 


t{Käv dn^väv

sXfnª am\-̄ v, N{µ-\n-Ãm¯ cm{Xn-I-fnÂ 

BIm-i-Kw-Ksb shfp¯ {]Im-i-apÅ 

taL-\n-c-t]mse BIm-i-̄ n\p hne-§s\  

ImWmw. \£-{X-§Ä Xn§n\ndª `mK- 

am-W-Xv. F¶mÂ AXn-\n-S-bnÂ A§n-§v,  

Idp¯ taLw ad-̈ -Xp-t]m-setbm \£-{X- 

§-fpsS A`mhw t]msetbm hnS-hp-IÄ  

ImWmw. \£-{X-§-fnÂ \n¶pÅ {]Im- 

is¯ XS-ªp-sIm-ïv, \½-tfmSv Xmc-X-

tay\ ASp v̄ (A-Iew {]ImihÀj-§Ä 

hcp-sa-t¶mÀ¡p-I) ØnXn sN¿p¶ 

hmXI[qfotaL-§Ä BWv hnS-hp-I-fmbn 

ImWp-¶Xv. hmX-I-§-fmWv Af-hnÂ IqSp-

X-se-¦nepw [qfn-I-fmWv apJy-ambpw  

{]Im-is¯ BKn-cWw sN¿p-¶-Xv. h³ 

hnS-hv F¶ great rift A-Izne þ kná-kv 

cm-in-I-fn-em-bm-Wv Im-W-s -̧Sp-¶Xv. hrÝn-I- 

cm-in-bnÂ, GXmïv BIm-i-Kw-K-bpsS 

tI{µ¯n-t\m-S-Sp-̄ m-bn a-säm-cp hn-Shpw 

Im-Wmw. C-Xm-Wv sN-dp-hn-S-hv. BIm-is¯ 

{]Im-i-ta-dnb `mK-̄ n\v ap¶nÂs -̧«mte 

C¯cw Ccpï s\_p-e-IÄ Zriy-am-Iq.
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`mK‑am‑Wv. BIm‑i‑Kw‑K‑bnse Hcp hnÅÂ t]‑mse 
tXm¶pw CXp‑I‑ïmÂ. {]Im‑is¯ IS‑̄ n‑hn‑Sm¯, 
[qfn‑IÄ \ndª taL‑§sf s]‑mXpth "Ccp‑ï‑
s\‑_pe' (dark nebula)  F¶mWv hnfn‑¡p‑I. [qfo‑ta‑L‑
§Ä F¶pw Chsb hnfn‑¡m‑dp‑sï‑¦nepw Ch‑bnÂ 
[qfn‑sb‑¡mÄ hf‑sc‑¡q‑Sp‑XÂ Dïm‑hpI hmX‑I‑
§Ä Xs¶‑bm‑Wv. \£‑{X‑\n‑_n‑U‑amb Hcp taJ‑e‑ 
bntem tim ‑̀bpÅ Hcp henb H II taJ‑ebv¡p 
ap¶ntem ØnXn‑sN‑¿p‑s¶‑¦nÂ am{Xta Ccpï 
s\_p‑e‑bpsS km¶n[yw \ap‑¡‑dn‑bm³ Ign‑bq. 
Hd‑b‑WnÂ¯s¶‑bpÅ tlmgvkvslUv s\_p‑e 
{it²‑b‑am‑Ip‑¶‑Xv AXn\v ]n¶nse DÕÀP\s\_p‑
ebv¡p ap¶nÂ, Hcp Idp¯ IpXn‑c‑̄ ‑e‑t]m‑se, 
s]mSn‑]‑S‑e‑§Ä \ndª taLw InS‑¡p‑¶‑Xp‑ 
sIm‑ïm‑Wv. tdmkä s\_p‑ebv¡p ap¶nepw Ico\
s\_p‑ebv¡p ap¶n‑ep‑saÃmw Ccpï s\_p‑e‑IÄ 
Xe§pw hne§pw InS‑¡p‑¶Xp {i²n‑¡p‑I. CuKnÄ 
s\_p‑e‑bnÂ XqWp‑IÄt]mse ImWp‑¶Xpw [qfn‑
IÄ \ndª taL‑§Ä Xs¶. 

ImÀ¯nI \£‑{X‑§sf (Pleiades)sSen‑kvtIm‑̧ n‑
eqsS t\m¡n‑bmÂ, Ahbv¡p Npäpw \oe‑\n‑d‑̄ n‑Â, 


tlmgvkvslUv s\_pe
Hd-b¬ s\_p-e-tbmSv tNÀ¶v ImW-s -̧

Sp¶ Ccpï s\_p-e-bmWv IpXn-c- 

-̄e- s\_p-e (Horsehead Nebula). 
]n¶nÂ Nph-̧ p-cm-in-bpÅ Hcp 

DÕÀP\ s\_pe DÅ-Xp-sIm-ïmWv 

Hcp IpXn-c-̄ -e-t]mse AXns\ 

ImWm³ Ign-bp-¶-Xv.
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aªp‑t]mse t\À¯ taLw ImWmw. CXv {]Xn‑̂ ‑
e\s\_p‑ebv¡v \Ã DZm‑l‑c‑W‑am‑Wv. \£‑{X‑̄ nÂ 
\n¶v FÃm hÀW‑§‑fn‑ep‑apÅ {]Imiw kao‑] 
s\_p‑e‑bnÂ hogp‑sa‑¦nepw s]mSn‑]‑S‑e§Ä \oesb 
IqSp‑XÂ hnk‑cn‑̧ n‑¡p‑¶‑Xp‑ sImïmWv s\_pe 
\oe‑\n‑d‑̄ nÂ ImW‑s ‑̧Sp‑¶‑Xv. 

[\p‑cm‑inbnÂ Im‑W‑s ‑̧Sp¶ {Sn^nUv Cfw‑ 
Np‑h‑̧ p‑\n‑d‑̄ n‑epÅ Hcp DÕÀP\s\_p‑e‑bm‑ 
sW‑¦nepw AXnt\m‑Sp‑tNÀ¶v \oe‑\n‑d‑̄ nÂ ImW‑ 
s ‑̧Sp‑¶Xv Hcp {]Xn‑̂ ‑e\s\_p‑e‑bm‑Wv. bYmÀY 
‑̄ nÂ, DÕÀP\s\_p‑e‑bnÂ \‑n¶v {]Xn‑̂ ‑e‑\‑ 
s\‑_p‑esb Xncn‑̈ ‑dn‑bm‑\pÅ amÀKw Cu \nd‑ 
hy‑Xymkw Xs¶‑bm‑Wv.

taL‑§‑fnÂ am{X‑aÃ [qfn‑I‑fp‑Å‑Xv, \£‑{Xm‑
´ckvt]kn‑em‑sI‑bp‑ïv. Ch \£‑{X‑§‑fnÂ \‑n¶p 
hcp¶ {]Im‑is¯ BKn‑cWw sN¿p‑¶Xp ImcWw 
cïp ̂ e‑§‑fp‑ïm‑Ip‑¶p. H¶v, Hmtcm cïm‑bncw 
]mÀsk¡v Zqcw k©‑cn‑¡p‑t¼mgpw {]Im‑i‑̄ nsâ 
Xo{hX Bdn‑sem‑¶mbn Ipd‑bp‑¶p. A{Xbpw Zqsc‑
bpÅ Hcp \£‑{X‑̄ nsâ tim` Bdn‑sem‑¶mbn 


CuKnÄ s\_pe

am\s¯ {it²-b-amb Ccpï s\_p-e- 

I-fn-sem-¶mWv Kcp-Us\_pe (Eagle  
Nebula). XqWp-IÄt]mse ImW-s -̧Sp¶ 

X·m-{Xm-taL¡q«-̄ nÂ At\Iw \£-

{X-§Ä ]nd-hn-sb-Sp-̄ p-sIm-ïn-cn-¡p¶p 

F¶-Xn\p sXfnhv e`y-am-Wv. skÀ]³kv 

cminbnÂ BWv CuKnÄ s\_pe ImW-

s -̧Sp-¶-Xv. tdmskä s\_p-e-bv¡p-ÅnÂ 

Im-W-s -̧Sp¶  Ccpï t¥m_yq-fp-IÄ \£-

{X-§Ä P\n-¡p¶ CS§fm-Wv. Ico-\-bnepw 

{Sn^n-Unepw Idp¯ Nmep-IÄ t]msetbm 

hnÅ-ep-IÄ t]msetbm ImW-s -̧Sp-¶Xpw  

Ccpï hmX-I-þ-[qfo ]S-e-§-fm-Wv.
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Ipd‑bp‑sa‑¶m‑Wv CXn‑\ÀYw. cïv, \oe‑{]‑Imiw 
IqSp‑XÂ hnk‑cn‑̈ p‑ t]m‑Ip‑¶‑Xp‑‑sImïv hnZq‑c‑ 
\‑£‑{X‑§‑fpsS \ndw IqSp‑XÂ Nph‑̧ p‑ IeÀ¶‑Xm 
b\p ‑̀h‑s ‑̧Sp‑¶p. DZm‑l‑c‑W‑̄ n\v, 3000 ]mÀ‑skIv 
AI‑se‑bpÅ Hcp \£‑{X‑̄ nÂ \n¶v 6%  Nph v̧ 
{]Imiw \½psS I®n‑se‑̄ p‑sa‑¦nÂ shdpw 2.5% 
am{XmWv \oe{]Imiw F¯p‑¶Xv. \£‑{Xm‑́ ‑c 
‑a‑§‑se¶pw (Interstellar extinction) \£‑{Xm‑́ ‑c‑ 
tim‑W‑\‑sa¶pw (Interstellar reddening) BWv Cu  
{]Xn‑̀ m‑k‑§Ä bYm‑{Iaw Adn‑b‑s ‑̧Sp‑¶‑Xv. 

Xcw‑K‑ssZÀ‑Lyw‑ IqSpwtXmdpw hn‑kc‑Ww Ip‑d‑bpw. 
A‑Xn‑\mÂ C³‑{^m‑sd‑Uv Xw‑c‑K‑§fpw tdUn‑tbm‑ 
X‑cw‑K‑§fpw hen‑b am‑äw‑Iq‑Sm‑sX \‑ap‑¡‑cn‑In‑ 
se‑̄ pw. KmeIvknbpsS hnZq‑c‑̀ m‑K‑§‑sf‑¡p‑dn v̈ 


ImÀ¯nI

6þ7 \oe-\-£-{X-§Ä H¶n v̈ \nÂ¡p-¶-

XmWv ImÀ¯n-I-¡q«w F¶-dn-b-s -̧Sp-¶-Xv. 

sSenkvtIm-̧ n-eqsS t\m¡n-bmÂ \qdp-I-W-

¡n\p \-£-{X§-sf Im-Wmw. at\m-l-c-amb 

Cu Hm¸¬ ¢Ì-cnsâ {]mbw GXmïv 10 

tImSn hÀj-̄ n-\-Sp¯m-sW¶p IW-¡m-

¡p-¶p. \£{XP\-\-̄ n-\p-ti-j-apÅ Ah- 

injvSs\_pe \£-{X-§Ä¡n-S-bnÂ ]mdn  

\nÂ¡p-¶Xp ImWmw. AXv hnk-cn¨p  

t]mIm³ C\nbpw At\-I-e£w  

hÀj-sa-Sp-¡pw. 

\£{Xm´c[qfn
Af-hnÂ Ipd-sh-¦nepw Hcp s\_p-e-bnÂ 

{]apJØm\-amWv [qfn-IÄ¡p-Å-Xv.  

hnIncW DuÀPw BKncWw sN¿p-¶-Xnepw  

\£{Xcq]o-I-c-W-̄ nepw AXn\v {][m\ 

]¦p-ïv. an¡ [qfn-IÄ¡pw Hcp anÃn-ao-ä- 

dnsâ Bbn-c-̄ n-sem-¶p-t]mepw hen-̧ -ap-ïm- 

hn-Ã. F¦nepw GXm\pw tImSn Bä-§Ä  

AXn-e-S-§n-bn-cn-¡pw. \£-{Xm-́ c[qfnbpsS 

Im¼nÂ GsX-¦nepw knen-t¡täm (aáojyw 

 knen-t¡-äv, Aep-an-\nbw knen-t¡-äv, ImÂ 

knbw knen-t¡-äv...) ImÀ_tWm knen¡¬,  

Ccp¼v XpS-§nb aqe-I-§tfm Bbn-cn-¡pw. 

AXn\v Npäp-ambn lna-]m-fnbpw  

cq]-s -̧«n-cn-¡pw.


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
AIzne ¹m\nädn s\_pe

Hcp _lp-hÀW¸pjv]w t]mse am\¯p 

ImW-s -̧Sp¶ hkvXp-¡-fmWv ¹m\ädn 

s\_p-e-IÄ. a[y-̄ nÂ Zriytam AZr-iytam 

Bb Hcp arX-\-£-{Xhpw (an-¡-t¸mgpw Hcp 

shÅ-¡p-Å³) Npäpw hnim-e-amb hmX-I-

-[qfo]S-e-̄ nsâ Hcm-h-c-WhpwþCXm-Wv 

LS-\. kqcy-s\-t¸m-epÅ CS-̄ cw \£-{X 

-§-fpsS Im¼nÂ ssl{U-P³^yqj³ \ne- 

bv¡p-t¼mÄ Im¼p Npcp-§p-Ibpw X·qew 

Xm]-\ne Db-cp-Ibpw ^yqj³ ]pdw AS-cp-

I-fn-te¡v hym]n-¡p-Ibpw sN¿pw. At¸m-

gp-ïm-Ip¶ DbÀ¶ Xm]-\n-e-bnÂ ]pdw 

AS-cp-IÄ hnI-kn v̈ ]pd-t¯¡v AI¶p 

t]mIp-¶-XmWv ¹m\n-ädn s\_p-e-bmbn 

ImW-s -̧Sp-¶-Xv. Im¼nse D{K-Xm-]-apÅ 

sNdnb \£-{X-̄ nÂ \n¶pÅ AÄ{Sm-h-

b-eäv hnIn-c-W-§-tfäv Dt -̄Pn-X-am-Ip-¶-Xp-

aq-e-amWv s\_pe Xnf-§p-¶-Xv. GI-tZiw 

Hcp e£whÀjw sImïv s\_pe hnI-kn-̈ v, 

t\À v̄ ImWmXm-Ipw. at\m-l-c-amb Hcp 

¹m\n-ädn s\_p-e-bmWv AIzne cmin-bn-

epÅ AIzne ¹m\n-ädn s\_p-e(NGC 6751). 
C{X Xs¶ kpµ-c-amWv NGC 7293 F¶ 

slenIvkv s\_p-e-bpw. AXnsâ hymkw  

4 {]Im-i-hÀjw h-cpw.

\ap‑¡n‑¶‑dn‑bm‑hp¶ Imcy‑§‑fnÂ Gsdbpw Cu 
Xcw‑K‑§fpsS \nco‑£‑W‑§‑fn‑eqsS e`n‑̈ ‑h‑bm‑Wv.

F´p ]‑ZmÀ‑YwsIm‑ïm‑Wv \‑£‑{Xm‑́ ‑c‑[q‑fn‑IÄ 
\nÀ‑½n‑̈ n‑cn‑¡p¶‑Xv? F‑́ mhpw A‑h‑bp‑sS LS\? 
CsXm‑s¡‑bm‑bn‑cn¡pw A‑Sp¯ tNm‑Zyw.

[qfn‑bn‑se G‑ähpw hen‑b I‑W‑̄ n\v Hcp  
_mIväo‑cn‑b‑bpsS hep¸w (G‑I‑tZiw 1/2 ssat{Im‑ao‑
äÀ) F¶mWp IW‑¡m‑¡n‑bn‑«p‑Å‑Xv. GXm\pw Zi‑
tImSn Bä‑§Ä tNÀ¶mte C{Xbpw hep¸w hcq. 
NneXv ̀ qan‑bnse ]md‑I‑fn‑e‑S‑§nb Xcw knen‑t¡‑äp‑
IÄ AS‑§n‑b‑h‑bm‑Wv. aäp‑Nn‑e‑XnÂ Icn‑bpsS cq]‑
¯n‑epÅ ImÀ_¬ BWp‑Å‑Xv. ]ns¶ knen‑¡¬, 
Aep‑an‑\n‑bw, aáo‑jyw, ImÂkn‑bw, Ccp¼v XpS‑
§nb ̀ mcn¨ aqe‑I‑§fpw [qfn‑I‑fn‑ep‑ïv. Ch‑bn‑te‑
sX‑¦nepw tNÀ¶p‑ïm‑Ip¶ Hcp sNdpIm¼n‑\p‑Npäpw 
t\À¯ lna‑]m‑fnbpw Dïm‑Ipw. \£‑{X‑§‑fnÂ  
\n¶pÅ IWn‑Im‑{]‑hm‑lhpw (Stellar Wind) {Kl‑ 
s\‑_p‑e‑Ifpw kq¸Àt\m‑h‑I‑fpamWv C¯cw hkv‑Xp 
¡sf \£‑{Xm‑́ ckvt]knÂ F¯n‑¡p‑¶‑Xv.

hÔys\_peIÄ

apJy‑ambpw aq¶p‑Xcw s\_p‑e‑I‑sf‑¡p‑dn‑̈ mWv 
\mw CXp‑hsc NÀ¨ sNbvX‑Xv. H II taJ‑e‑I‑fpw  
{]Xn‑̂ ‑e\s\_p‑e‑Ifpw Ccpï s\_p‑e‑Ifpw. Ch 
\£‑{X‑§Ä¡p P·w \ÂIns¡m‑ïn‑cn‑¡p‑¶tXm 
P·w \ÂIm³ km[y‑X‑bp‑ÅtXm Bb s\_p‑e‑ 
I‑fmWv. F¶mÂ \£‑{X‑§Ä acn‑¡p‑t¼mgpw 
s\_p‑e‑IÄ¡p P·w \ÂImw. {Kls\_p‑e‑Ifpw 
(Planetary nebula) kq¸Àt\mhm Ah‑in‑jvS‑§fpw 
A¡q‑«‑̄ nÂs¸Sp‑¶p. \£{X‑§Ä‑¡p P‑·w \Â‑
Im³ km‑[y‑X‑bnÃm‑̄  s\‑_p‑e‑Ifm‑Wn‑h. A‑Xn‑\m‑ 
em‑Wv h‑Ôy‑s\‑_p‑e‑IÄ F‑¶p hn‑fn‑¡p‑¶Xv.
¹m\ädn s\_pe

Nne NqtS‑dnb \£‑{X‑§Ä¡p Npäpw GXmïv 
hr¯m‑Im‑c‑̄ nÂ ImW‑s ‑̧Sp¶ hmX‑I‑]‑S‑e‑amWv 
¹m\ädns\_pe AYhm {Kl‑s\‑_pe F¶‑dn‑
b‑s ‑̧Sp‑¶‑Xv. 18‑þmw \qäm‑ïnÂ hneyw slÀjÂ 
BWv Cu t]cv \evIn‑b‑Xv. {Kl‑a‑WvUewt]mse 
tXm¶n‑b‑Xp‑sImïp \ÂInb t]cm‑hmw. F¶mÂ, 
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AZr‑iy‑am‑bn‑cn‑¡pw. Ah‑bpsS Xm]‑\ne 30,000 sIÂ‑
hn³  apXÂ Hcp e£w sIÂ‑hn³ hsc BIm‑sa‑ 
¦nepw hep¸w Xosc Ipd‑hm‑b‑Xp‑sIm‑ïmWv Nne‑
t¸mÄ AZr‑iy‑am‑Ip‑¶Xv.

¹m\ädns\_p‑e‑bpsS ]nWvUw kuc‑]n‑WvU‑ 
¯nsâ ]¯n‑semt¶m AXnÂ Aev]w IqSp‑Xtem 
BImw. kqcy‑s\‑t¸mse ]nWvUw Ipdª \£‑{X‑ 
§Ä¡v Nph¸p`oa³ AhØ Ign‑ªmÂ kw ‑̀hn‑
¡p¶ amä‑§‑fmWv ¹m\ädns\_p‑e‑bnÂ Iem‑in‑
¡p‑¶‑Xv (t]Pv 38se t_mIvkv ImWp‑I). GXmïv 
1000 apXÂ 10,000‑hsc hÀj‑§Ä¡p‑ÅnÂ Hcp 
Nph¸p`oa³ \£‑{X‑̄ nsâ ]pds¯ AS‑cp‑IÄ 
{ItaW hnI‑kn v̈ AI¶p XpS‑§pw. XpSÀ¶v 
GXmïv A{Xbpw ImewsImïv s\_pe {it²‑
b‑am‑bn‑̄ o‑cp‑Ibpw, {ItaW hnI‑kn v̈ AZr‑iy‑
am‑hp‑Ibpw Ah‑injvS\£{Xw Hcp shÅ¡p‑Å‑ 
\mbn (White dwarf) amdp‑Ibpw sN¿pw.

slenIvkv ¹m\ädn s\_pe at\m‑l‑c‑amb Imgv 
N‑bm‑Wv. sSen‑kvtIm‑̧ n‑eqsS GXmïv N{µsâb{X 

BÀIvsk‑¡ïv BsW‑¦nÂ Zqcw 10 ]mÀskIv (10
pc)Bbn‑cn‑¡pw. BÂ^m sktâmdn k½p‑J‑am‑¡p¶ 
tIm¬ 0.76 sk¡‑ïm‑Wv. AXp‑sImïv AXn‑te‑¡pÅ 
Zqcw 1/0.76 = 1.3 pc = 1.3 x 3.26 = 4.3 {]Im‑i‑hÀj‑am‑Wv.

Hä hnZqc\£‑{Xs¯ \nÀt±‑iI \£‑{X‑am‑sb‑Sp‑¡p‑
¶‑Xn‑\p‑]‑I‑cw, ]e‑t¸mgpw \£‑{X‑a‑WvU‑e‑s ‑̄bmsI 
\nÀt±‑iIaWvU‑e‑ambn IW‑¡m‑¡mw. ̀ qan A, BF¶o 
Øm\‑§‑fn‑em‑bn‑cn‑¡p‑t¼mÄ 'S1'F¶ \£‑{X‑s¯bpw  
]Ým¯e\£‑{X‑§‑sfbpw (Background stars) DÄs¸ 
Sp¯n Hmtcm t^mt«m FSp‑̄ mÂ, ]Ým¯e‑\‑£‑{X‑ 
§sf At]‑£n v̈ S1 \pïmb ZrKv{`wiw Af‑¡mw.

_ln‑cm‑Im‑i‑̄ v, hfsc Zqsc‑bpÅ ]Y‑§‑fnÂ  
kqcy‑s\‑̈ p‑äp¶ \nco‑£W D]‑{K‑l‑§Ä (DZm: 
ln¸mÀtIm‑kv) Øm]n‑X‑am‑b‑tXmsS AB sb¡mÄ 
henb AI‑e‑§‑fnÂ\n¶v IqSp‑XÂ IrXy‑X‑tbmsS 
tImWp‑IÄ Af‑¡m\pw Aªqtdm Bbn‑ctam  
{]Imi hÀj‑§Äh‑sc‑bpÅ Zqc‑§Ä IrXy‑am‑b‑f‑ 
¡m\‑pw Ign‑bp‑sa‑¶m‑bn‑«p‑ïv. F¶mÂ, hfsc henb Zqc‑
§Ä Af‑¡m³ aäp‑amÀK‑§Ä D]‑tbm‑Kn‑t¡‑ïn‑h‑cpw.


ssSt¡m {_mln

1572Â ssSt¡m {_m-ln H-cp B-Im-i-

¡mgv-N Iïp. Imkn-tbm¸n-b cm-in-bnÂ 

A-Xo-h-tim-̀ -bp-Å H-cp \-£-{Xw {]-Xy-£- 

s -̧«n-cn-¡p¶p. A-Sp-̄  hÀ-jw De nova 
stella F-¶ X-sâ ]p-kv-X-I-̄ nÂ A-t±-lw 

 C-Xn-s\-¡p-dn-̈ v FgpXn. ]pXn-b \-£-{Xw 

F-¶ \n-e-bn-emWv nova F-¶ t]-cv D-]-tbm 

-Kn-̈ Xv. t\m-h, kq¸À-t\m-h Xp-S§n-b t]-cp- 

IÄ C-¶pw im-kv{X-tem-Iw D-]-tbm-Kn 

¡p¶p. ssSt¡m {_m-ln A-¶p Iï-Xv 

H-cp kq¸À-t\m-h B-bn-cp¶p. SN 1572 

F-¶ t]-cn-em-Wv B kq¸À-t\m-h C-¶v  

A-dn-b-s -̧Sp-¶Xv. 

sI¹À
q
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hep‑̧ ‑̄ nÂ Zriy‑am‑Ip¶ Cu s\_p‑e‑bpsS 
bYmÀYhymkw 4 {]ImihÀj‑t¯mfw hcpw! 
AXnsâ DÄ`m‑Ks¯ \oe‑þ‑]‑̈ ‑\ndw HmIvkn‑P\pw 
ss\{S‑P\pw \S‑̄ p¶ DÕÀP\w aqe‑amWv.  
Nph‑̧ p‑\ndw ssl{U‑P³ krjvSn‑¡p‑¶‑Xpw.  
s\_p‑e‑bpsS \Sp¡v AXn\v DuÀPw \ÂIp¶ 
arX\£‑{Xs¯ \oe‑\n‑d‑̄ nÂ ImWmw.

kq¸Àt\mhm AhinjvS§Ä.

\£‑{X‑§Ä \in v̈ Dïm‑Ip¶ s\_p‑e‑I‑
fnÂ Gsd ]T\w \S ‑¶n ‑«pÅ Hcp hn`m ‑K ‑amWv 
kq¸Àt\‑‑‑mhm Ahin‑jvS‑§Ä. kqcysâ ]e‑ 
a‑S§v ]‑nWvU‑apÅ `mcn¨ \£‑{X‑§Ä GXm‑\pw‑
tImSn hÀjw‑sImïv Im¼nse ssl{U‑P³ I¯n‑ 
¯o‑À¶v CSn‑ª‑a‑cp‑Ibpw XpSÀ¶v s]m«n‑s¯ 
‑dn‑¡p‑Ibpw sN¿p¶ {]Xn‑`m‑k‑amWv ssS¸v II 
kq¸Àt\m‑h. At¸mÄ Ah‑bpsS tim` At\‑I 
‑Z‑i‑e£w kqcy‑tim‑`bv¡p Xpey‑am‑bn‑cn‑¡pw. hnZqc 
Kme‑Ivkn‑I‑fn‑em‑bmÂt¸mepw Ah Zriy‑am‑Ipw.

1885‑þÂ B³t{Um‑anU Kme‑Ivkn‑bnÂ {]Xy‑£‑ 
s¸« Hcp kq¸Àt\m‑hbv¡v Kme‑Ivkn‑bpsS sam¯w 
{]Im‑i‑¯nsâ \men‑sem¶v {]Imiw Dïm‑bn‑ 


{Im_v s\_pe

kqcysâ ]eaS§v ]nWvU-apÅ \£-{X- 

§Ä AXn-thKw Pzen¨p Xocp-Ibpw A´y-

L-«-̄ nÂ s]m-«n-s -̄dn-¡p-Ibpw sN¿pw. 

CXmWv kq¸Àt\mh. kvt^mS-\-̄ nÂ Ah

ti-jn-¡p¶ Im¼v Hcp \yqt{Sm¬\£ 

{Xtam XtamKÀ¯tam Bbn `hn-¡pw. NnX

dn-s -̄dn¨ ]pdwAS-cp-IÄ AXn-\p-Npäpw 

Hcp h³ hmX-I-[qfo]S-e-ambn AI¶p 

t]mbvs¡m-ïn-cn-¡pw. CXv asämcp s\_p-e

bp-amtbm \£-{Xm-́ c]ZmÀY-§-fp-amtbm  

tNÀ¶v asämcp \£-{X-̄ n\p ]n¶oSv P·w 

\ÂInsb-¶p-h-cmw.1054 Â ssN\okv 

hm\-\n-co-£-IÀ ImWp-Ibpw Øm\w  

Ipdn-̈ p-sh-¡p-Ibpw sNbvX Hcp kq¸À 

t\m-h-bpsS Øm\-̄ mWv Ct¸mÄ {Im_v 

s\_pe ImWp-¶-Xv. Rïn-t\mSv cq] 

kmZr-iy-apÅXpsIm-ïmWv A§s\ t]cp 

 h¶Xv. CShw cmin-bnÂ ImW-s -̧Sp¶ 

{Im_v s\_pe 6500 {]ImihÀjw  

AI-se-bmWv ØnXn sN¿p¶-Xv. Im¼nse  

\£{Xw sk¡-ïnÂ 30 XhW kzbw 

{`aWw \S¯p¶ Hcp ]ÄkmÀ (\yq-t{Sm¬  

\£-{X-§-fnÂ Hcp hn`m-Kw) BWv. C\n 

GI-tZiw 10,000 hÀjw sImïv {Im_v 

s\_pe hnI-kn-̈ v, t\À v̄ AZr-iy-am-Ipw. 

q
slenIvkv ¹m\nädn s\_pe
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cp‑¶p‑h‑t{X! aäp Kme‑Ivkn‑I‑fnÂ Ignª 1000 
hÀj‑¯n‑\p‑ÅnÂ 600‑tesd kq¸Àt\m‑h‑IÄ Zriy‑ 
am‑bn‑«p‑sï‑¦nepw \½psS Kme‑Ivkn‑bnÂ \‑mse‑
®ta ImWm³ Ign‑ªn‑«p‑Åq. 1006, 1054, 1572 
(ssS‑t¡m‑{_mln Iï kq¸Àt\m‑h), 1604 (sI‑¹À 
Iï kq¸Àt\m‑h) F¶o hÀj‑§‑fnÂ BWv Ah 
Zriy‑am‑b‑Xv. thsdbpw At\‑I‑sa®w kw`‑hn‑¨n‑cn‑ 
¡p‑sa¶pw BIm‑i‑Kw‑K‑bnse [qfo‑]‑Sew ImcWw 
Ahsb ImWm³ Ign‑bm‑¯‑Xm‑sW¶pw A\p‑
am‑\n‑¡p¶p.

1054þÂ CShwcmin‑bnÂ {]Xy‑£‑s¸« \£‑{X‑ 
kvt^m‑S\w(kq¸À‑t\mh) ssN\okv hm\‑\n‑co‑£‑ 
IÀ A¶v tcJs¸Sp¯nbn«pïv. ip{Isâ ]e
a‑S§v tim`‑tbmsS ImW‑s¸« AXv kw`‑hn‑¨Xv 
GXmïv 6500 {]Im‑i‑hÀjw AI‑se‑bmWv. 
AXnsâ Øm\¯mWv Ct¸mÄ {]i‑kvX‑amb 
{Im_vs\‑_pe DÅ‑Xv.  

s]m«n‑s¯‑dn¨ \£‑{X‑¯nsâ _mly‑Ih‑Nw 
C‑s¶m‑cp D‑ÕÀ‑Ö‑\s\‑_p‑e‑bmWv. Rïnsâ cq]‑
¯nÂ, 8x12 {]Im‑i‑hÀjw hep‑¸‑¯nÂ hym]n‑¨p‑ 
InS‑¡p‑Ibm‑WnXv. s]m‑«n‑s¯‑dn‑¡p‑ ti‑j‑ap‑Å 
\‑£‑{X‑`m‑Kw C‑s¶m‑cp ]Ä‑kmÀ BWv, sk‑¡³‑ 
UnÂ 30 X‑h‑W‑ {`a‑Ww \‑S‑¯p‑¶ ]Ä‑kmÀ.

t
SN 1987 A
BIm-i-Kw-K-bnÂ Hcp kq¸À t\mh 

Zriy-am-bn«v \mep \qäm-ïn-te-sd-bmbn. 

(A-h-km-\-ambn IïXv 1604- Â sI¹À 

BWv). F¶mÂ, \½psS sXm«-Sp¯ cq]-c-

lnX Kme-Ivknbmb emÀPv asK-e-\nIv  

¢uUnÂ 1987þÂ Zriy-amb kq¸Àt\mh  

hni-Z-amb ]T-\-§Ä¡v hnt[-b-am-¡p-I-bp-

ïm-bn. Cu kq¸À t\mh Adn-b-s -̧Sp-¶Xv 

"kq¸À t\mh 1987A (SN1987A) F¶m-Wv. 

km[mc-W-K-Xn-bnÂ kq¸Àt\m-hsb \½Ä 

ImWp-I, s]m«n-s -̄dn-bpsS ]mc-ay¯n-

emWv; {]mcw-̀ -L«w \ma-dn-bm-sX- t]m-Ipw. 

F¶mÂ Ignª \qäm-ïnsâ A´y-L-«- 

¯nÂ anI¨ \yq{Snt\m \nco-£W\ne-b- 

§Ä \ne-hnÂ h¶-Xp-sImïv, \£{X 

kvt^mS-\-̄ nsâ XpS-¡-̄ nÂ¯s¶ h³ 

\yq{Snt\m{]hmlw hgn kqN\ e`n-¡p- 

Ibpw temI-̄ nse henb sSen-kvtIm-̧ p-

IÄ ]eXpw At§m«v Xncn-¡m³ Ign-bp-

Ibpw sNbvXp. A§-s\, XpS¡w 

apXte kvt^mS\w \nco-£n-¡m³ Ign-ªp. 

kvt^mS\tij-apÅ kq¸Àt\mh-bpsS 

Ah-Ø-bmWv Nn{X-̄ nÂ.

SN 2014 J

2014 P-\p-h-cn-bnÂ k-]v-XÀ-jn cm-in-bnÂ  

{]-Xy-£am-b kq¸À-t\m-h.  M82F¶  

kn-KmÀ Km-e-Iv-kn-bn-em-Wv C-Xv Zr-iy-am-bXv. 
q
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\£‑{X‑kvt^m‑S\w hgn krjvSn‑¡‑s¸« ]ZmÀY‑ 
§Ä sk¡‑ânÂ GI‑tZiw 10,000 In.‑ao. thK‑ 
¯nemWv hnI‑kn‑̈ p‑sIm‑ïn‑cn‑¡p¶‑Xv. C§s\ hnI 
kn‑¡p‑t¼mÄ Npäp‑apÅ \£‑{Xm‑´cØe¯v 
k½À‑±‑X‑cw‑K‑§Ä D‑ïm‑hpIbpw ]‑ZmÀ‑Y‑§Ä 
D‑bÀ‑¶Xm‑]‑\n‑e‑bn‑te‑¡v F‑¯p‑Ibpw sN‑¿pw. CXv 
D‑bÀ‑¶ DuÀ‑P‑ap‑Å {]‑Im‑iw ]p‑d‑¯p‑h‑cm³ Im‑c‑
W‑am‑Ipw. apJy‑ambpw FIvkvtd DÕÀP\amWp 
\‑S‑¡p‑¶Xv. C\nbpw GI‑tZiw ]Xn‑\m‑bncw hÀj‑ 
t¯mfw {Im_v s\_p‑esb ImWm³ Ignbpw 
F¶mWp {]Xo‑£. At¸m‑tg¡pw s\_p‑e‑bpsS 
hnIm‑k‑thKw hfsc Ipdªp‑t]m‑Ipw. AtXmsS 
{]Im‑ihpw \ne‑bv¡pw.

GI‑tZiw 30,000 hÀjw ap¼p \S¶ Hcp 
kq¸Àt\m‑h‑bpsS Ah‑in‑jvS‑amWv knákv cmin‑
bnse shbvÂs\_pe (Veil nebula). Hcp aqSp‑]‑Sw 
t]mse t\À¯p‑t]mb Cu s\_p‑e‑bpsS hnIm‑k‑
thKw Ct¸mÄ 120 In.‑ao./sk. am{X‑am‑Wv.

¹m\ädns\_p‑e‑Ifpw kq¸Àt\mhm Ah‑in‑jvS‑
§‑fp‑sam¶pw t\‑cn‑«p \‑£‑{X‑§Ä‑¡p P‑·w \Â‑
InÃ. A‑Xn‑\mÂ h‑Ôy‑s\‑_p‑e‑IÄ F‑¶m‑Wv Ch‑sb 
hn‑fn‑¡p‑¶Xv. F¶mÂ Ch asämcp Xc‑̄ nÂ \£‑ 


shbvÂ s\_pe
GItZiw 30,000 hÀjw ap¼v knákv 

cmin-bnÂ Zriy-am-b-sX¶p Icp-Xp¶ Hcp 

kq¸À t\mh-bpsS Ah-in-jvS-amWv 

shbvÂ (aq-Sp-]-Sw) s\_p-e. 

CXv hfsc t\À¯p-t]m-bn-cn-¡p-¶p.
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{X‑§‑fpsS P\‑\‑̄ n\p klm‑bn‑¡p‑¶p‑ïv. \£‑{X 
‑Pz‑e\w \S‑¡pt¼mfmWv `mcw IqSnb Bä§Ä 
^yqj³ hgn krjvSn‑¡‑s ‑̧Sp‑¶‑Xv. Ccp¼v hsc 
AWp‑kw‑Jy‑bpÅ FÃm¯cw Bä‑§fpw \£‑{X‑ 
¡m‑¼nÂ \nÀ½n‑¡‑s ‑̧Spw. \£{Xw acn v̈, AXnsâ 
_mlyAS‑cp‑IÄ ¹m\ädn s\_p‑ebmbn AI‑¶p 
‑t]m‑bn, \£‑{Xm‑́ cam[y‑a‑̄ nsâ ̀ mK‑am‑Ip‑t¼mÄ 
Cu Bä‑§‑sfÃmw AXn‑ep‑ïm‑Ipw. 

F¶mÂ `oa\£‑{X‑§Ä kq¸Àt\mh‑I‑fmbn 
s]m«n‑̈ n‑X‑dp‑t¼m‑gm‑I‑s«, At¸m‑gs¯ AXohaÀ±‑ 
¯nepw Xm]‑\n‑e‑bnepw kw ‑̀hn‑¡p¶ ^yqj³ 
hgn FÃm‑̄ cw aqe‑I‑§fpw (C‑cp‑¼ns\‑¡mÄ 
AWpkwJy hfsc IqSp‑X‑ep‑Åh DÄs¸sS) 
krjvSn‑¡‑s ‑̧Spw. Ahbpw HSp‑hnÂ \£‑{Xm‑́ c 
a[y‑a‑̄ nÂ ebn‑¡pw. Cu am[y‑a‑̄ nÂ\n¶v  
]n¶oSv ]pXnb s\_pe Dcp‑̄ n‑cn‑ªp‑h‑cn‑I‑tbm, 
Ct¸mÄ¯s¶ \ne‑hn‑epÅ s\_pe IqSp‑XÂ 
km{µ‑am‑hp‑Itbm sN¿mw. AhnsS ]n¶oSv ]pXnb 
\£‑{X‑§Ä P\n‑¡p‑Ibpw km[y‑am‑Wv. C§s\ 
P\n‑¡p¶ \£{X§fnepw, Ahbv¡v {Kl‑a‑WvU‑e‑ 
§‑fp‑ïm‑Ip‑¶p‑sh‑¦nÂ B {Kl‑§‑fnepw, `mcn¨ 
aqe‑I‑§Ä BZyta Dïm‑bn‑cn‑¡pw. Hcp \£‑{X‑
kvt^m‑S\w aäp \£‑{X‑§‑fpsS ]nd‑hn¡v CS‑bm‑


them s\_pe

kq¸Àt\mh Ah-in-jvS-amb shbvÂ 

s\_p-ebpsS A{X-Xs¶ {]mb-amWv them-

s\-_p-ebv¡pw. thsdbpw At\Iw kq¸À 

t\mh Ah-in-jvS-§Ä am\ v̄ Zriy-am-Wv.
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¡n‑tb‑¡m‑sa‑¶mWv CXp kqNn‑̧ n‑¡p‑¶‑Xv. CXp kw ‑̀hn‑¡m‑sX, hÔy‑ambn Ah‑ti 
jn¡p‑¶‑h‑bmWv shbvÂs\_p‑e t]m‑ep‑Å‑h.

`mcn‑¨ aqe‑I‑§‑fpÅ \£‑{X‑þ‑{K‑l‑aWvU‑‑e‑§Ä asämcp hn[¯nepw P\n‑¡mw. 
kqcysâ At\‑I‑a‑S§v (C‑cp]tXm ap¸tXm AXn‑e[n‑Itam aS§v BImw.) ]nWvU‑apÅ 
Hcp \£{Xw Hcp  BZn‑a‑`oas\‑_p‑e‑bnÂ\n¶v P\n‑¡p‑Ibpw AXnsâ Im¼nÂ henb 
Af‑hnÂ ̂ yqj³ \S¡p‑Ibpw sN¿mw. B \£{Xw hfsc thKw Ak‑´p‑en‑X‑am‑hp‑ 
Ibpw s]m«n‑¨n‑X‑dp‑Ibpw sN¿pw. C¯cw \£‑{X‑cq‑]o‑I‑c‑Whpw s]m«n‑s¯‑dnbpw 
GXm\pw iX‑tImSnhÀj‑§Ä¡p ap¼v km[m‑c‑W‑ambncp¶n‑cn‑¡‑Ww. C¯cw kvt^mS‑ 
\‑§‑fnÂ NnX‑dn‑s¯‑dn‑¡p¶ ]ZmÀY‑¯nÂ Gdn‑b‑]¦pw Pze\w \S‑¡m¯ ssl{U‑P\pw 
sNdnb Af‑hnÂ `mcn¨ aqe‑I‑§fpw Bbn‑cn‑¡pw. AXp‑sImïp Pze\w ]qÀ¯n‑ 
bm‑Im¯ C¯cw kq¸Àt\mhm Ah‑in‑jvS‑§‑fnÂ\n¶v hoïpw \£‑{X‑§Ä  
P\n‑¡mw. C¯cw cïmw‑X‑e‑apd \£‑{X‑§‑fnepw ̀ mcn¨ aqe‑I‑§Ä Dïm‑bn‑cn‑¡p‑
sa¶p hyàw.

Npcp‑¡‑̄ nÂ, ̀ mcn¨ aqe‑I‑§Ä IqSp‑X‑epÅ (tem‑l‑k‑ar‑²wþ metal rich) \£‑{X 
‑§Ä GsX‑¦nepw Xc¯n‑epÅ kq¸Àt\mh‑I‑fpsS ̂ e‑am‑bp‑ïm‑Ip¶‑h‑bm‑Wv. Ch 
Xmc‑X‑tay\ {]mbw Ipdª \£‑{X‑§‑fm‑bn‑cn‑¡pw. "H¶mw kajvSn' (Population I) 
\£‑{X‑§Ä Ft¶m cïmwXe‑apd \£‑{X‑§Ä Ft¶m BWv Ch Adn‑b‑s ‑̧Sp 
‑¶‑Xv. \½psS kqcy\pw kuc‑bq‑Yhpw cïmw Xe‑ap‑d‑bnÂs¸Spw F¶p hyà‑am‑Wv. 
Kme‑Ivkn‑I‑fpsS kÀ¸nf`pP‑§‑fn‑emWv C¯cw (H¶mw ka‑jvSn) \£‑{X‑§Ä 
Gsdbpw ImW‑s ‑̧Sp‑¶‑Xv. Kme‑Ivkn‑I‑fpsS a[y‑hoÀ¸nÂ (Central bulge)cïmwkajvSn 
({]‑m‑b‑ta‑dn‑b, teml‑Z‑cn‑{Z) \£‑{X‑§Ä BWv _lp‑̀ q‑cn‑]‑£‑hpw.  
({i‑²n‑¡pI: H¶mw kajvSn\£‑{X‑§Ä F¶p hnfn‑¡‑s ‑̧Sp‑¶Xv {]mbw Ipd‑ª, cïmw 

Xe‑ap‑d‑bnÂs]« \£‑{X‑§‑sf‑bm‑W.v) 
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Bân\ KmeIvkn


