
tIc-f-̄ n-se B-ZyIm-e hn-Zym-̀ ym-k k-{¼-Zm-b-̄ n-te-
¡v H-sc¯n-t\m«w.

 -im-ln-\ X-d-bnÂ

BZy-Im-e-¯p-ïm-bn-cp-¶ G-Im-[ym-]-I {]m-Yan-I hn-Zym-
ebw. C-Xn-se A-[ym-]I³ B-im³ F-¶-dn-b-s¸«p. ]-e-t¸mgpw 
B-im-sâ ho-Sp-X-s¶-bm-bn-cn¡pw hn-Zym-ebw. Ip-«n-IÄ A-[n-
I-ap-sï-¦nÂ A-hÀ-¡v ku-I-cy-am-bn-cn-¡m³ Hm-e-ta-ª sj-
Íp-IÄ D-ïm-¡p¶p. A-Xn-cm-hn-se ap-XÂ ]T-\w Xp-S-§pw. in-
jy-·mÀ Kp-cp-hn-s\ {i-²n-¨n-cn-¡pw. Kp-cp sNm-Ãn-¸Tn-¸n-¡p-¶-Xv 
tI-«pw I-ïpw ]Tn-¡-Ww. Hm-e-bnÂ F-gp-Xm-\pw ]Tn-¸n-¡pw. 
\-¶m-bn F-gp-Xm³ I-gn-hp t\-Sp-¶-hÀ-¡v tIm-hn-e-I-§-fn-
epw sIm-«m-c-§-fn-ep-sam-s¡ th-Kw tPm-en e-`n-¡pw. \n-e-¯p  
s]m-Sn-a-WÂ hn-cn-¨v A-XnÂ F-gp-Xn ]Tn-¸n-¨n-cp-¶p. \n-e-s¯-
gp-¯pw Iq-«n-hm-b-\-bpw I-gn-ªmÂ K-Wn-Xw, tPym-Xn-jw, A-a-
c-tIm-iw, A-ãmw-K-lr-Z-bw, -Im-hyw Xp-S-§n-b-h ]Tn-̧ n-̈ n-cp-¶p. 

F-gp-t¯m-e-bnÂ ajn-sIm-ïv F-gp-Xm-dnÃ. 
BWn-t]m-se IqÀ-¯ ap-\-bp-Å D-]-Ic-Ww 
sImïv Hm-e-bnÂ A-£-c-§Ä tIm-dn-bn-Sp-I-
bm-bn-cp¶p-. A-Xn-\p-Å D-]-I-c-W-am-Wv F-gp-
¯mWn. \m-cm-bw F¶pw C-X-dn-b-s¸-«p. CXv 
Ccp¼vsImïpÅXmbncp¶p. H-«-I-]-£n-bp-sS 
Xq-hÂ D-]-tbm-Kn-¨pw ]-ïv F-gp-Xn-bn-cp-¶p.

Ip-Sn-¸-Ån-¡q-Sw

F-gp-¯m-Wn

hn-Zym-e-b 
]p-cm-Ww
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X-tam-KÀ-¯w (black hole) F-¶ ]-Zw B-Zy-am-bn D-]-tbm-Kn-¨-Xv-þ tPm¬ ho-eÀ



{_m-Ò-W hn-ZymÀ-°n-IÄ-¡m-bn t£-{X-§-
tfm-Sv tNÀ-¶v D-ïm-bn-cp-¶ ]mT-im-e-I-fm-Wv 
Kp-cp-Ip-e-§Ä. Im-hy-§Ä \ym-bw, th-Zm-´w, 
hym-I-c-Ww, A-e-¦m-cw, B-bpÀ-th-Zw, tPym-Xn-jw, 
inÂ-]w, kw-Ko-Xw Xp-S-§n-b-h ]Tn-¸n-¨p. Nn-e -Kp-
cp-Ip-e-§-fnÂ A-iz-hn-Zy-bpw Pm-e-hn-Zy-bpw h-sc 
]Tn-¸n-¡p-am-bn-cp-¶p.

ap -kv -enw Ip -«n -IÄ-¡v 
{]m -Yan -I a -X -]T -\ -¯n - 
\p-Å hn-Zym-e-b-am-bn-cp¶p 
Hm-¯p-]Ån. JpÀ-B-t\m-
sSm-¸w A-d-_n-`m-j-bpw ]
Tn-¸n-¨n-cp-¶p. Hm¯p]-Ån 
hn-Zym-`ym-k-¯n-\v Im-e-bf-
hv \n-Ý-bn-¡-s¸-«n-cp-¶nÃ. 

taÂ-]-d-ª Im-cy-§Ä ]Tn-¡m³ Ip-«n-IÄ F-{X-
Im-ew th-Wtam A-{Xbpw Im-ew ]Tn-¡mw. Hm-¯p-
]-Ån-bp-sS ]-cn-jvIr-X cq-]-am-Wv C¶-s¯ _-lp-
A-[ym-]-I a-{Z-kIÄ.

G-Xm-ïv Ip-Sn-]-Ån-¡q-Sw t]m-se-¯-s¶-bm-bn-cp-¶p 
Hm-¯p-]-Ån-bp-sS-bpw {]-hÀ-¯-\w. A-[ym-]-I³ sam-Ãm-¡ F-¶-dn-
b-s¸-«p. C-kv-emw a-X-¯n-se A-\p-jvTm-\ ap-d-IÄ, A-d-_n A-£-c-
§-fp-sS F-gp-¯pw hm-b-\-bpw, JpÀ-B³ ]m-cm-b-Ww F-¶n-h-bm-Wv 
Hm-¯p-]-Ån-bnÂ ]Tn-¸n-¨n-cp-¶-Xv. Nn-e Hm-¯p-]-Ån-I-fnÂ A-d-_n-a-
e-bm-f-hpw F-gp-Xm-\pw hm-bn-¡m-\pw ]Tn-¸n-¨n-cp-¶p.

F-gp-¯p io-en-¡m³ \n-e-s¯-gp-¯v Hm-e-bn-se-gp-¯v 
F-¶n-§-s\ c-ïv ]-cn-io-e-\ co-Xn-I-fp-ïm-bn-cp-¶p. A-©mw 
h-b-ÊnÂ F-gp-¯n-\n-cp-¯v (hn-Zym-cw`w) I-gn-ª ti-j-am-Wv 
\n-e-s¯-gp-¯v io-en-¸n-¡p-I. \n-e-¯v ]q-gn hn-cn-¨n-«v A-XnÂ 
F-gp-Xn ]Tn-¡p-¶ co-Xn-bm-Wn-X.v B-im³ ]-\-tbm-e-I-fnÂ 
F-gp-Xn-¡m-Wn-¡p-¶-Xv Ip-«n-IÄ ]q-gn-bnÂ F-gp-Xn ]Tn-¡p¶p.

I-cn-¼-\-bp-sS X-fn-tcm-e D-W-¡n, sh-Å-¯n-en-«v 
Ip-XnÀ-¯ ti-jw an-\p-k-s¸-Sp-¯n ap-dn-s¨-Sp-¯v D-ïm-
¡p-¶ F-gp-t¯m-e-bn-em-Wv ]-ïv F-gp-¯p Ip-¯p-IÄ 
\-S-̄ n-bn-cp-¶-Xv. km-ln-Xy-c-N-\ ap-XÂ I-W-s¡-gp-̄ v, 
B-[m-cw, k-tµ-i-§Ä Xp-S-§n-b-h-sbm-s¡ F-gp-t¯m-
e-bnÂ \-S-¯n-bn-cp-¶p.

Kp-cp-Ip-ew

Hm-¯p-]-Ån

\n-e-s¯-gp-¯v

F-gp-t¯m-e
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_-«³, t]-\, No-¸v C-h-bp- m-¡m³ D-]-tbm-Kn-¡p-¶ ¹m-Ìn-Iv C-\w-þ Km-e-sse-äv



Kp-c-pIp-e-§-fnÂ Ip-«n-I-fpsS hnZymcw`¯nÂ 
Kp-cp-\m-Y-·mÀ-¡v kaÀ¸n¡p¶ {ZhamWv Kp-cp-Z-
£n-W. sh-än-e-bpw A-S-¡-bp-sa-Ãmw Z-£n-W--bn 
epïm-Ipw. k-¼-¶À A-h-tbm-sSm-¸w ]-W-hpw 
Z-£n-W-bm-bn kaÀ¸n¨ncp¶p.

ap -kv -enw Ip-«n -I-fp -sS A-£-cm-`ym -
k-¯n-sâ Xp-S-¡¯nÂ B-Zy-am-bn Hm-
¯p sNm-Ãp -¶ apkvenw Ip -«n -I -fp -sS 
ssIshÅbnÂ samÃm¡ G-Xm-\pw h-cn-
IÄ FgpXpambncp¶p. AXv ssIsbgp¯v 
F¶dnbs¸«p.

]-Ån-¡q-S-§-fn-epw a-äpw Ip-«n-I-sf ]Tn-¸n-¨n-cp-¶ B-im-
·mÀ-¡v Hm-W-¡m-e-̄ pw hn-jp-hn-\pw a-ä-pw \Â-In-bn-cp-¶ k-½m-
\-§-sf-bm-Wv B-im³ Iq-en-sb-¶p hn-fn-¨n-cp-¶-Xv. s\-Ãpw 
ImÀ-jn-I hn-f-I-fp-sam-s¡-bm-bn-cp-¶p B-im³ Iq-en. Hm¯p] 
Ånbnse samÃamÀ¡pw IrXyamb i¼fapïmbncp¶nÃ. 
hymgmgvNtXmdpw Ip«nIÄ \ÂIp¶ NnÃdXp«pIfmbncp¶p 
AhcpsS hcpam\w CXv hymgmgvNImiv F¶dnbs¸«p.

Kp-cpZ-£n-W

ssI-sb-gp-¯v

B-im³ Iq-en

a-e-bm-fw A-d-_n-`m-j-bnÂ F-gp-Xp-¶-Xm-Wv A-
d-_n a-e-bm-fw `m-j. C-Xn-\m-bn {]-tXy-Iw A-£-
c-am-e D-ïv. ]-g-b Im-e-¯v Hm-¯p-]-Ån-I-fnÂ 
D-]-tbm-Kn-¨n-cp-¶ ̀ m-j-bm-Wn-Xv. ]p-cm-X-\ ap-kv-enw 
]-Þ-n-X-·m-cp-sS {K-Ù-§-fpw JpÀ-B³ ]-cn-̀ m-j-bp-
sam-s¡-A-d-_n-a-e-bm-f-¯nÂ c-Nn-¨-h-bm-Wv.

A-d-_n a-e-bm-fw
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¹m-Ìn-Iv I-h-dp-IÄ \nÀ-an-¡m-\p-Å ¹m-Ìn-Iv C-\w-þ t]m-fn-¯o³


