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99 xŠ}ÆÆĤƒZ'? 26

103 x:Îg`ZzgÂÄFÅð æ `™z ¨̈̈̈
106 i}ZzgQk»¡~Sg»Y èð 27

107 ŒÛMy ÂÄ¡]Zzg 28

111 x:ŒÛMyZzgÃ›SŸs æ `^ð L ¨̈̈̈

6

™ Úö�jÛ¡l �Ñg



116 Æ»2 œøiønûßø^›ø^ñôÃônûàø 29

199 `Xgx:‚]M�âVÅ‚³̈ ¨̈̈̈
122 gé »Ñ]Æ0‚]M�âV»¦ 30

125 ƒCqVÆÚƒ~‚]M�âV»£™ 31

126 ÑpÐ„R…Š»¦g 32

129 x'Sg»ñ»Ñ] æ !*[^ð L œœœœ
131 `ZÍw:Sg»ñ»Ñ]ÆbRŠzZg ¨̈̈̈
135 §-x é ŒÛMy»¦ 33

137 ðÆŠz%Zi 34

137 ¼§§] è %7Ïî0âI -i

141 Zgn è ðè %Zi 35

142 %7Ïî0â$›å EL¼§§] -ii

145 x:eZgzy»GzRSg»ñ§] æ `™z ¨̈̈̈
148 eZgzãSg»Y»)‚³ZY: 36

152 Sg»Y»Åî6 Ã› 37

153 úVÅ!è ME{]Rlx -i

154 Sg»Y»¿biï NG¦zì'? -ii

154 QC¿åCRƒ@*ì -iii

155 dŠðāŠ„ÅkŠZ*y -iv

156 ZH¾CÙ¦/)¢zg~7 -v

156 Ãð‘tF,¹c*C7 -vi

157 ’ñR*Å| -vii

158 Z0+STÅ!5é L
Iw -1

158 Z0+ñ‚,$Å!5é LIw -2
158 M7w~{g$iï FNIGÅ!5é L

Iw -3

7

™ Úö�jÛ¡l �Ñg



159 qé R0s»à -viii

160 ‚³ExÅ°ÄJÅ3ïGOG -ix

160 ƒ43š5é EGG]Å!5é LIw -1
161 gc*èÅ!5é L

Iw -2
161 §»]Å!5é LIw -3

165 !*[Xgx'SZ›ª#Ö œœœœ
167 )»Ñ]»$¨Ðö

ILG£™x( `ZÍw:({”s»Ãt ¨̈̈̈
169 ({”s»¬¥s 38

170 �Š~M** æ ({”s»çz 39
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Šz§Yq~ñ�Š{‚³î]Ð´9›ëZ+Š¥\oZzg¡Æ

è ÐSkË6,BìāZ(¯x{Û è ‚BÈVGāQyÆ_·Ð=
»Ñ]Å�ÛZ„Ô è »Ñ]„ÅfZ]Ð™›gƒYìXŒÛMÈˆä{Û

™*ZÅ3©gö
EE

ZzgS(gÅ§sSK̈yÅÂz›ÑäÆnQyŠgCbCÙÃÒy
HìX].h+‚bQybCÙÃTŠgÈV™CìQÚ„ŒÛMyÅ|ë
6,zZãƒC¬YCìXQkz‰ÜZ#Z‚³x›+Æ**xJ-ç
�Š~:Mñ¸QyÆ!*g}~SÚYìDZv),gvz',F,ÅQß„=6, æz
½z‚G%ËZzgfg)ÐqÝƒ****eåX

SkÂ[~ŒÛMãMc*]~YO)}ƒñ‚³›ëÃ7
SsxZzg)›ŠzâVüŒÛMãExÆâgÐû»[ è HYg;ì@*āRI

17



ƒÃXSyMc*‹ŒÛM6ÅæŠÐ:ÜsÂƒSÞüŒÛMÈˆûÅœZ‰Ü
ÈVƒCìÉg°z™*}.Zñ),gvz',F,ÆRz™sÌU*"$ƒD÷
�Sk»Ñ‹bz1ŠÅ’YzŠzZx»Ç!*)̄ìX

ŒVët!*]zZãîg6,Òy™ŠbeT÷āë‚³›ëÆ
‚BüpZ{(Z{Åû_“aZ™äÆnŒÛMãMc*]Å‚~ËnÅ
"ÆZzg)Çp~Æ‡b7÷XSkÆ‚B‚BëtÌzZã™Šb
eT÷āøg~ŠZª~»Ñ]Ð0].h+‚³Ãc*]ÌîZzg

¬w7gnpÔYè‚³Exz‰Ü¦/gäÆ‚B‚BÚp~
ZzgSg»YÆ¿Ð¦/gDgT÷XF,¹Æñ�Š{šzg~Ì‚bÆ

¾wJ-V0*ñ÷āQ7îZzg¬ŒÛZgŠc*Y ! 0*k¹ÁÃc*]Sk`
»Ñ]»¯x¬îg6,îZzgœZ‰Ü6,FFìX è nX²™zu~§s{Û

Sâ!*]zZã™Š¶ÆˆëtB÷āŒÛMÈœÃ].h+‚bÅgzÝ~
�;]ƒ$Ë÷: æ 6,ppÅãCŠ~îg6,Šzz

Z�]ü!òûƒäÆ æ Exì�Z è ŒÛMÈˆZq-Z(È -1

´z{ÓxEx»YìÌìXŒÛMÈˆÆ´z{ÃðSAòÂ[
üàz‰ÜûSy!z�{÷VÅqï7ƒ$ËX‚³F,¹
ÆM¸iÐá™F,¹Åñ�Š{Rz•W,c*J-ÆRŠzZg~Z#ë
ŒÛMãx]ZzgSK̈ãü»zØVÅiZG{û‚bÅŠgc*:VZzg
Š!*]ÆâÎÚ‡ì™äÅÃÒ™D÷ÂŒÛMãx]
6,øgZSZy¬ÐÌ¢oF,ƒ@*`Y@*ìX'×h+',MVŒÛMÈ
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œpŠZKMc*]Ã4îg6,KÆn‚³ãCŠzV6,¨gz„
™äÅ½ŠêìX

ŒÛMÈˆ»Ñ]ÆX§»CZzg8›ëÃÒy™@*ìÔ].h+ -2

‚³Ex»;¬xƒäÐISK̈+MQ7Y+Ð‡Ü¶X
R[²ŒÛMÈˆÆSyÒ**]Åš—zµ»ˆ¤&xM_

ìÔ®ZËÌ)í¿ÃSkÅ!*¹x]ÆJ%~
H?ØCk7™ãe34/õ XG

JX{mîg6,Z#Syx]Åi
Âô™*~ñ�ŠCÙqÐ!*Ñz%æEMF,ìX

Z¤/püSŠZxzæYÆûSk**]Zzg‚³!hé NI@Z]ÅZ
Z̈]»UÌü“uz2]aZ™Dƒñû£‚6,Yc*gLì1

�;]‚³Úø~ŒÛMÈˆÆ_·Ã**¦/k,ŒÛZgŠî÷Ô æ QÌèÃg{!*Ñz
tìā‚³!hé NI@Z]Å=ô~0*ñYäzZáS%Ã] <îE TÅz

S%Ã] ~0*ñYäzZá yÔ¤/Z%Zzg™zu}Åhé Lã¸Z°ÆâCÙ+
„Å§bü©àâÎÆqïû÷XSk¿¬gsÆˆM�Z[ë
ZLZÝñçq»üF,KMzZgûY,̂{fe÷X
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!*[ZÍw

!5é NEŠc*‹»Ñ]
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`ZÍw

»Ñ] è|
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»Ñ]'âèZzg!h4©5ÿ
NGG

EÆMNW~
»Ñ]ÔSkÆ7g}eJ‘ZzgSkÆ!5å MEZY»DÃ*]

Y~Qkz‰ÜƒZ 1920 B@*ìX].h+Ã*]»M¸i (Cosmology)

ätSÏsH (Edwin Hubble) Z#Zq-Z%O‚0ZyZi+ÌyT

āKƒVÆâÎ0*c*YäzZÑÃ,üz‰ÜÆ‚B‚Bû!hÒhÿ
N

(,|g;
Ð»Ñ]zWF,ƒg„ìX <îE ìÔTÅz
»Ñ]ÆM¸iZzgS�xÆ!*g}~¹ÐÃc*]0*ñYD

÷XQy~ÐZq-ZëÃt�ic*Š{Šk,J-=Á¬x:¦{eLLqª»
åÔTÆ_.»Ñ]åÐ (Steady-State Theory) Ãtó

Xñ�Š{šzg~½ãÓx‚0ZySk!*]6, //// ìZzgågìÏ

SkÃØÅ¥zÐ»Ñ]LŠ*óìÔSk»ÃðW¸iìZzg:S�xXZq- ////
ÒpÐtŠ*-**ãÃc*]„Å‚³úìXtÃtZq-ZŠðg~Îa»

�› æ qÝìÔTä²dŠgZiJ-CÙÚ»:Lˆ¾zZá‚0ZâVÃz
�ŠtÃt æ »Ñ]Æ:LÆ0ÎWÐgzÆg3X)¡~ƒäÆ!*z

YJ-tHY@*g;Ô&éGRèLxŠ}ÆÆÃØóäSkÅAÃØ» 1965

$ŒÕä ENyHX'áW
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X@*ë»Ñ]Æ //// �Š~Mðì æ 5÷ā»Ñ]Zq-xŠ}ÆÐz
S�xÆ!*g}~ZÌ‚0ZâV~ZÃc*]0*ñYD÷ZzgË
Zq-ÃØ6,Qy»S·t7ƒeX

»Ñ]»M¸i
Zg[‚wƒ_ì 14 ìwHY@*ìā»Ñ]Åñ�Š{/½ã

Zg[‚wÆŠgxyì(Z[tÃt¬xîg6,JwH 20Ð11 Z0+Zi{ &B5éG¾ )
zVzZ§ÐƒZ&&ëEL

Y
K æ Y[ìā»Ñ]»M¸iZq-Z,§]R‚Û

¹Y@*ìXSkÃØÐt!*]¥xƒCì ( B i g  B a n g )

SkR%ÃÑ¯xŒÛZgŠêìā (Big Bang Theory) LxŠ}Æ»Ãtó ////
¸q5+k,ƒZZzg»Ñ]»W¸iƒZX æ »Ñ]ÅZq-S’ZYƒ'Z#txŠ}āz

Zg[‚w¬Å!*]ìXLxŠ}Æ»ÃtóSk!*]ÃÌ 15 tW`Ð½ã
Ñ¯xŒÛZgŠêìā»Ñ]»S!xƒ'Z#ÓxF,âœÒ»Ñ]W:~”Z™

¸q5+k,ƒÇX æ Zg[‚wˆz 65 0*l0*lƒYñÇXtx‚¢W`Ð½ã
Y~„½™Š~ 1905 SkÃtÅãCŠ,LLWí6íóóÆÃ›SŸsä

Y~LLWgâ*.çFEEc*kóóZzgLLgZ',^ÌÔóóäL»ÑC:©Å 1965 ‰²
ÅŠgc*ÄÐ (Cosmic Background Radiation) Ãqgm,~ó

SkÃtÃ0*›ŠJ-àc*Zzgt™*½~!hÐ*î OwS(g™@*`ŠHXW`
½ãÓx™*SÏÃtÅ‡bìZzgL·~Ã¹g~óÃgœ™_ìXx
Š}Æ»ÃtZq-åÃtì�»Ñ]Ð0½ãCÙÎZw»�Z[x
ãCŠzV6,�ÛZë™@*ìX2tÃt

+CÒ3þ
GE

GL»Ñ]ÆSsòÃtÐŒÛd$F,ìX
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ā»Ñ]ÅS’Zð@*gõ~¹‚g}zZu]S•ð!gëg~Æ‚B
¥zúƒñ:

»Ñ]ZnÆf~Zbf¨Z] ZZZZKKKKaaaaZZZZööööÆÆÆÆÖÖÖÖˆ̂̂̂
»ù·0ˆÔT~Z¼ZyÔ0*iñZyÔ (Subatomic Particles)

™äzZá (Radiation) Æ´z{Ãqgm,~ ER,bkZzgZAER,bk
wZg]Zq-7[v¤/i+)Zq- ! ¯N*yÌ÷áï¸XQkx»Ñ]»Šgz

0*ãÅÚ (Density) Zg[Ãgy;"3ï JGH(åZzgQkÅÑÄ 80 7[
Zg[kHüic*Š{û¶X 4

Zg[Ãgy 18 Zg[v¤/i+) 10 wZg]Áƒ™ !Šgz ZZZZqqqq----²²²²ˆ̂̂̂
;"3ï JGH(g{ŠHXSkÆ‚B„âœ{SkŠg;āQkÅÑÄ!~Ð°æ

YLD
ÑÄkHic*Š{g{ˆÔTÆˆ6,zN*yZzgER,Zy‰ 4 ƒñ0*ãÅÚ¡

¸g~ÁÜú0*äÑX

™zhÃgy;"3ï JGH( 40 Zg[ 5 Zg[v¤/i+) 3 /Z ²²²²ˆ̂̂̂ 14

J-°æ
YLŠHX²QkÆ‚B„‚B!3}é NGEŠeg`”{0*iñZâVZzgZ¼ZâV

2 äZq-™zu}Ã+™DƒñÂZ**ð{§`™**Ñzq™Š~XSÏZzY~
ú0*äÑX (Nuclei) ER,Zy6,Œ

45Í-ê
XGJÆ%œ/} 2 6,zN*yZzg

62 ™zhv¤/i+)Zq-Zg[ 90 wZg] ! »Ñ]»Šgz 4444ˆ̂̂̂ 3

]~SkŠg¶ é ™zhÃgy;"3ï JGH(J-°æ
YLŠHXSkŠgz6,V™wZg]Å”
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»%œ/{'�Zq-6,zN*yZzgZq- (Deuterium) zZµƒ_¶āe-¢*
�Š~MnX æ ER,Zy6,Œƒ@*ì'z

ÑÄÃgy 40 ™zh 5 ™zhv¤/i+) 30 wZg] !Šgz 4444ˆ̂̂̂ 30

;"3ï JGH(J-MàXSkñµ6,MäJ-9S’ZðZ-f¨Z]»ƒ`¸
YèZ¼ZyZzg6,zN*yÅZq-(,~$›å GLZŠZL„Šf¨Z]

ª0*iñZyZzgZA6,zN*yÆfg)+ƒ_¶X² (Antiparticles)

¹Ða
²āAõF6,zN*yZzgER,Zy;àgzXZzg45Í-ê

XGJÆ%œ/}Åú~
',t0*g} ZZZZqqqq----ÑÑÑÑÄÄÄÄ‚‚‚‚wwwwˆ̂̂̂ »xM`¸XtŸ-4Yg~g;Zzg½ã

Ý5+k,~»¿Yg~ æ ZzgZ¼Zyäï™ZVÃúŠc*X»Ñ]Åz (ions)

z‚g~g;Ôtƒ¼;àgzXZzg45Í-ê
XGJÆfg)*gzVZzgKîVÅú

ÑzqƒäÐ½ãZq-Zg[‚w¬Å!*]ìX

»Ñ]»S�x
»Ñ]ZÌJ-Ú’g„ìXSkÆ'×h+;ƒ»S®gQk

âœ{6,ìT6,t»Ñ]
!o-)ÿ
NIG

ìX»Ñ]Æ{8ÅZq-Âßg]L&ëEL
Y

XKNZzg›vâœÒ»Ñ] ////ì ( B i g  C r u n c h ) ™õó

LxŠ}ÆÆÃØóÆ_.»Ñ]ÆW¸iÆâ#Qk»S�xÌ ////
Zq-xŠ}ÆÅßg]~ƒÇÔ&L--™õó¹Y@*ìXZ#S’Zð
Š}ÆÆ£xÐ!*CÙÅ§sËƒñ®Òn.çHi)KƒVÆ'
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÷áh+Zq-™zu}ÐZ‚~™̂gì÷Ô1QyÅtw•!*b%œ/
Ð!©5å NG

GOìXZ¤/»Ñ]~âœ{»°!¨å LGZg~ñ�ŠƒZÂ!*b <îE âbæÅz
Zk#³�gëg6,û¸̈MYñÏZzgKîVÃŠz!*g{Zq- :æ

E
ý æ!*ÆH

(Big ™zu}Å§snÑzq™Š}ÏÔTÆË~»Ñ]L&ëEL
Y

Kó
Åßg]~™CÙZñÏX (Big Crunch) »QtŠ/L&ëEL

Y
™õó Bang)

g™**ÌõwìX é &ëEL
Y

™õ‰xqŠPÆˆHƒÇ?ZÌt¦
�Š~MYñÔ æ Zq-Âßg]Âtƒ$ËìāSkÆË~Zq-5»Ñ]z

÷áh+z{øg~ñ�Š{»Ñ]Ð8Zf¨Z]6,ŒƒXZq-Æˆ™zu~
B@*ìXTÆ (Cyclic Theory) »Ñ]Åð»tÃtLšzg~Ãtó

åîg6,n{ƒ :æ
E ÝS(g™äZzg!*ÆH æ _.»Ñ]!*g!*gú0*äÔz

YäÆ6Ã!hÒhÿ
N

ÌYg~gÄ$ËìXSkßg]~xŠ}āÔ;ƒZzg
ü!*bæÆË~aZƒäzZáûiZƒ»t¿!*g!*g™CÙZc*YñÇX
SkÃØÆ_.ñ�Š{»Ñ]!*g!*g™CÙZñYäzZáSkeÅZq-š/~ìÔ

T~ÐCÙ%µ»ZC&ëEL
Y

KZzgZC&ëEL
Y

™õƒ@*ìXwáŠ6,MäzZÑt

'¤/z{(QÏ£ÄW¸iÅ§szZ:š\ÐZzg»Ñ]0*l0*lƒ™–

z**1ŠƒYñÏXKƒV»!*ë”Zƒ!*ÇQÏ§bÑ&åEO~R%ì‰i}
Ð—~Å‚¢ˆti}Å§s¢zg°æ

YLCìXL--™õóª
6 5 Wy~xŠ}ā»Ñ]ÅS½¦ª#ÖÅßg]~W`Ð½ã

- Zg[‚wˆóN¸q5+k,ƒÇ
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©LSPZit»Ñ]óü»ÑÂV»ŸûB@*ìXtxŠ}ÆÆÃØÅ
(Oscillating Universe 5=ôz@*ÌsìÔ&Ã›SPZit»Ñ]

¹Y@*ìXtÃtñ]Å§sYCƒð»Ñ]ÅOñZq- Theory)

.e$%æFN�l©7™@*ìX
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xæ `™z

_5é LGg}ZzgKN
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™zhzVÔZg1V*gzVÔ¤/Šz½gZzguV6,ŒGçV
ÆÂxÃKVë÷Xøg~ZKKVÆ´z{™zgÎÅ (Nebulae)

Zg[KƒV»uZrÎc*Y[ìÔX~ÐÜs&k 10 æŠÐZ[J-

//// MçÐ›3ðŠî÷X

_5é LGg}
øg}Îg`ÉÓx*g}uVÐ%±ï OEÍá÷Ô�

Z`™D :æ
E ÐaZ”{ÂZ**ð»S (Nuclear Fusions) EàðŠ}ÃV

zZVz²ƒ 0.06 ÷XgLÐgL*g}ÅHFH»
kHic*Š{J-ƒC 100 Ð(,~�#ÖÆ*g}ÅHFHÐ

ìXzZãgìāZq-FHÎg`ÅHÆ',Z',ƒCìXË*g}Å
S:]ZzgQkÅ¤/›lÆgZ2V»S®g»°uJ-QkÅ

%™zgÎkMçÐÃMäzZàKNt÷: ////
âg~‚w™zgìX 1,70,000 L(,Z!-CÓ45ë GEGE!*Šwó�ëÐ -1

âg~‚w™zgìX 1,90,000 LgN*!-CÓ45ë GEGE!*Šwó�ëÐ -2

âg~‚w™zgìX'áW 22,00,000 �ëÐ (M31) LZhgzzZó -3
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H6,ƒ@*ìX
*g}¤/ŠZzg’ÆQy!*ŠßV~ú0*D÷ÎLGÔó

ë÷XG&4/õ EG
J~ñ�Š’Zzg¤/Šz½g!*bæÅzzÐ (Nebula)

(Protostar) M:~”Z™Z0+ƒ}´̧VÃÀŠï÷ÔÎL6,zI6gó
X�V�VL6,zI6gó!*ë”ZDYD÷z{ûZzg”h+¤/x //// ¹Y@*ì

ƒDYD÷XMy»gz{Sã¤/xƒYD÷āE®Ò2.çJGAjy)pŠ»gZb
Š}ÃV(»M¸i™ÃZzg-Vz{åîg6,*g{0YD÷X

KV
äKîVÅ (Edwin Hubble) ƒ]Zi+ÌyT è Z%OâCÙ

ZEwìXQkäKƒV è È~cZq-ÂxzäHå�ZÌJ-ik, <îEŠg
: ÅãCŠ~RlxÆ&¤/z\úŠØ

(E l l i p t i c a l Ga lax ies ) D~KN -1

( S p i r a l G a l a x i e s ) 6ŠZgKN - 2

ŒV~0*ñYäzZá’Zzg¤/Šz½gÆûZzgæÍg!*Šw æ ÜYÅz ////
›h+qªƒC è �Ë*g}ÅúÆšzgZyQkÅƒÐ«Zzg**‡.Þ

ìXt.e$ucƒD÷ZzgQyÅñ�ŠÏ»ØQyÐò™»Ñ]~CÙ
ÃúVÐ`c*Y@*ìXøg} (Infra Red) ^ð N)äzZàik,,uc

Îg`Åt7qªW`Ð½ãZq-ÑÄÐŠkÑÄ‚wIJ-

¶X'áW
- 3

34



(Irregu lar  Ga l ax ies ) "‡°{KN

~KV èD-1

Ðá™ (E0) ŠRlx÷Ôz{!*ÇÍw^ é ~KƒVÅ!3›å NG èD
J-0*ðYC÷X (E7) S•ð–

6ŠZgKV -2

§i6,Z (Sa, Sb, Sc) tKNZöZ}ÔZö!ZzgZöÏ
Rlx6,Œ÷XSyÅt„Sk!*]6,«ìāËKVÆü*gzV

Ð½}û!*−z¾ŠgñÆ‚BÉ4/õ LFHƒñ÷X¼KƒVÆ!*−z%œ/~
~aç L}Ð†ƒñ›3ðŠï÷XSy'×ZØ”{KƒV :æ

E scÆM
‰**ñVÐ (Sba, Sbb, Sbc) ÃZö!Z}ÔZö!!ÔZzgZö!Ï

ågZY@*ìX

V "‡°{K -3

~c*6ŠZg:ƒ"‡°{KNBC÷X è XKƒVÅ̂D

V øg~K
øg~ZKKVT~øg~i}ZzgÂÄFzZµìÔ±z}

{óZzgy~~LM»kIó é BCìXüZÐ²!~Lê (Milky Way)
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Zg[*gzV6,ŒZq-©àŠgZÅL6ŠZgKVó 10 ë÷ût½ã
û~øgZÎg`üZLczsÂÄ Orion Arm ìÔTÆZq-!*izü

FÉûzZµìXQk»¢½ãZq-ÑÄâg~‚wìZzgÎg`QkÆ
DÙZgâg~‚w™zgzZµìXÎg`ÐŒÛd$F,+*g{L6,z¦/Z 30 %œ/Ð

âg~‚wÅ)Ä6,ìX 4.2 QkÐ (Proxima Centauri) 6~ó
øg~KVüZLÓx*gzVZzgQyÆÂx;ñ(gÇyÉû¤/›l~

ÑÄ‚w~å™@*ìX 50 ™zh 22 ìZzgÎg`ZK¤/›l»Zq-6½ã
Æ**xÐÌ (Cosmic Year) SkšzgZ&4/õ E

GJÃ‰Rz‡]L»ÑC‚wó
ñÎxHY@*ìX

¼KNS•ð!h4›å NGƒC÷Zzg(,~!¨å LGZg~Ãq
Ì™C÷XQy~ÐZq-¤!ggi+c*ðKV (Radiation) gm,~

//// ìX Centaurus A.

¸Zui
¸Zui¹êZzgS•ð¦z×R̀ZÄ�Ì~÷XQyÆ!*g}~

÷XQyÅ" (Nuclei) ìwHY@*ìāz{!-?ç NG
Ouz!h4›å NGLKîVÆ%œ/

( B l a c k C{¤‰Ü÷áZ+QyÆ%œ/~ñ�Š(,}(,}({”¯V

Zq-D~KVÔ�Zq-™zhâg~‚wÅ)Ä6,…ZÊ-Bð
E
Ex ////

~0*ðYCìXz{Zq-¤!ggi+c*ðÈìXLE¾wvvó Centaurus

óìX'áW 5128 Æ_.Qk»�LZ+YÏ
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ÐƒXZ[J-»Šgc*Ä”{ƒÐ(,Z¸ZuL8Æ <îEÅz Holes)

Zg[âg~‚w 13 óìÔìwHY@*ìāz{i}Ð 300t2000 Zö
//// ™zgzZµìX

zðÔ!5¿.ç NGIOZzg!3ā.ç NGE
GO*g}

(Binary ÐiZZ+ZÒe$zðZzg!5¿.ç
GIOÂÄNZ"$ 75% *gzVÅ

~÷áïìX & Multiple Star System)

zð*g} -1

SyÐ'ç NZŠŠz*gzV»Z(�hZƒ@*ìT~ŠzâV!*bæ

ŒV~0*ñYäzZáR̀Zx�MÂZ**ðÆ{á æ »Ñ]Å"C{z ////
ÖZgÈƒD÷ÔL¸ZuióBD÷Xz{LZogm,óÐLgi+-z-ióJ-”

è ÅØzV»SyZ`™D÷ÔX~‡.Þ (Wave Lenth) ZîÁñ`
Y~Šgc*ÄHŠHX 1963 ›h+ÃÑÌ÷áïƒC÷XQ7ƒÐ¬

CÙ̧Zu¹ic*Š{gi+ÎªCÙ™@*ìZzgZ¤/z{Z(»ÑC;ƒÆ:L™@*ì
ÂZk»ÈtƒÇāL¸Zuió»Ñ]ÆŠ*F,+ZzgêF,+R̀Zx÷X

¼R,ØZ@Ìx@}~Wñ÷XÐìwHY@*ìāQyÆZ0+g({
”sÌ0*ñYD÷Xaèz{»Ñ]~ƒÐic*Š{ÖZgR̀Zx÷Sk
nQ7S•ðÃ+VÐÌŠ¬YYìX©āQyÅæŠÐ»Ñ]Æ
âè~Ä„ÌeìXZq-ZYgi+ÎghäzZáL¸ZuóÅæŠÐë

Zg[‚wŠ*šzg»!hé NI@{™Mh÷XÍc*L¸ZuióZ, 13 »Ñ]Æ‚hñ
R̀Zx÷�…»Ñ]Æ‚»!hé NI@{™zZD÷X'áW
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Æ°æ
YLŠæZg~MÐú¤/›l™D÷ (Centre Mass) Æ!n.ç NIGā%œ/

XŠzâV*g}ZKCÙZq-¤/›lÆšzgZyZq-!*g™zu}ÃZLúÖ™
ÐQyÅgzÝ <îE QkÅgzÝÃi}Å§sMäÐgzuŠï÷ÔTÅz

Ð zz SÏ ÅŠgc*Ä ~
!hÒhÿ
N¶zāƒCgSìX¬Uzð*gzV
¿~Mð¶X

!5¿.ç NGIO*g} -2
¼*g}üŠzÅOñû¹Ð*gzV»ù·ƒD÷ÔQ7

ë÷X!5é LIwÆîg6,%æEN`�iZ (Multiple Stars) L!5¿.ç NGIO*g}ó
üSÏ§b (Castor) ~ñ�Š*g{LQó (Gemini Constellation)

//// Z”Vü*gzVû6,ŒìX 6 Æû

!3ā.ç NGE
GO*g} -3
ZÒ*g}ZK!h4¨ÿ NGG

®gnp÷²¼*gzVÅ®~¶z
¹Y@*ìX (Variable Stars) āƒCgSìÔZ¹Lo*g}ó
Ðƒ6ā <îE eìāQyÅgzÝ~t$ā.ç

GE
GOøg}iZz›ó{Åz

âg~‚wÅ™zg~6,zZµìX„CÙz{Zq-„*g{ 47 *g{LQóëÐ ////
*gzV»ù·ìX¬x™zgÎÅæŠÐŠÚ6, 6 ›3ðŠêìÔšg|z{

*gzV»ù·›3ðŠêì²(,~™zgÎÅæŠÐQkÆ!*¹ 2 tÜs
RbZÌÃWä”÷X'áW
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Ðƒ@*ìXŠvRò[ <îE zð*gzVÆZq-™zu}ÃZLúÖäÅz
Z`~¶ :æ

E ~tÌeìāZ(*g}ÅZ0+gzãp=VZzgÂZ**ðÆS
Æ:LƒX!3ā.ç NGE

GO*gzV~p~»t¿P[RVÐá™F‚wJ-”

ƒYìX

_5é LGgzV»Sg»YZzg({”s
Ë*g}»›zú0*ä»§&QkÅH6,«ƒ@*ìXZ,

XÅHøg}Îg`ÅÚÜs (Protostars) L6,zI6gió
ƒCìÔLÌSã¤/x7ƒMhāQy~EàðgáLO¿Ñzq 0.06%

J-ÅH6,Œ*g}!~ÐZ- 1.4%Ð0.06% X//// ƒn
Zg[‚wJ-Yg~g{ 10 üEàðûöÅ§s−MD÷Ô�ÁZiÁ

YìXZ#;àgzX»xfí{SEwƒ[ƒ@*ìÂ_5é LGg}»%œ/
™zh 18 ™zhv¤/i+) 10 wZg] <îE0 i@*ìÔTÆË~Qk»Šg

Ãgy;"3ï JGH(J-(,|Y@*ìXSkŠgwZg]ÆgáLO¿~
45Í-ê
XGJAjy

( R e d  G i a n t ) Ñzq™ŠîìZzg_5é LGg{Yw™LuctCé
EEOxó

Ðic*Š{SÆqïL6,zI6gióÆ 0.06% ¿óÐ%ZŠ é ŒVLEàðg› ////
Z0+gƒäzZÑz{�CÙ~¿ìT~Qk»Šg<îE0wZg]Áz÷el,|™zhv

¤/i+J-Y(ìXSkŠg”h+Šg<îE0wZg]6,;àgzXV™45Ó4-ê
XGGJ~

psƒä@ìZzg*g}gzÝZzgwZg]{g`™**Ñzq™Šï
÷X'áW
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üYw™ûøg}Îg`ÅÚ uctCé
EEOx X¬xüîg6,û //// 0Y@*ì

»g_5é LGg}ÅÛzã(<4è
GXGÃu :æ

E kHü(,}ûƒYD÷XM 100 ‚,̂~
ÃúŠ}™¹ƒYC÷XQ (Planetary Nebula) G&4/õ EG

J

~psƒY@* (White Dwarf) _5é LGg}»%œ/{i™C1ä@*g}
//////// ƒ@*ìX gN* kH100 ìXC1**@*g{¬xîg6,øg}Îg`Ð

Æ%4.2Ð%1.4 z{*g}XÅHÎg`Æ£«~
ŠgxyƒCìÔ×ic*Š{!~Ð›zú0*D÷ZzgÁ/~~„%

*gzV~ñ�ŠL;àgzXópŠ»gRbŠ}ÃVÐVV™L
45Í-ê
XGJó ////

‹wZg]Æ:L
45Í-ê
XGJÌSÑzq™ é ~psƒCgSìXẐiZV”

ŠîìZzgL»g0óaZ™ä@ìX»g0Åµ*g}Æ%œ/~¦ƒä
@ìX;àgzXZzg45Í-ê

XGJÆWÆSk™CÙ}¿Ð*g}ÅwZg]~
]WYCìZzgQkÅRizgŠZgŠ}ÃVÐYwYCìXQkYá é '×h+”

»**xŠc*Y@*ìXuctCé
EEOx“W (Red Giant) ƒñ*g}ÃLuctCé

EEOxó
wZg]Zzg® ! 6,*g{˜Vw~¹ic*Š{(,|[ƒ@*ìz;VQkÆŠgz

~!~Ð¶zZµƒYCìX'áW

%Dƒñ*g}ÅLuctCé
EEOxóÆˆÅqª~*g}ÃLC ////////

‚80 Zó¹Y@*ìXZkŠzgZyQkÅ�#ÖZÝ*g}ÅÚ½ã 11
g{YCìXt%Dƒñ*g}ÅWy~qpV~ÐZq-ìT~
*g{W×W×QZZzgæîƒ@*`Y@*ìX'áW
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ÑÄ‚wz{ 10 XLuctCé
EEOxó»%³ÑzqƒäÐI½ã //// YD÷

wZg]~Ú <îE0 ©wÆ_5é LGgzVÅ§bi0+Ï¦/ZgD÷XŠg
SŸ†ƒ@*gLìTÅ¯Y6,¸g~ÁÜú0*ä”÷Ô&óGè

™zhÃgy;"3ï JGH(Šg<îE0wZg]6,ß; 26 ™zhv¤/i+)Zq-Zg[ 70

Æ (Supernova) ÌaZƒY@*ìXA$*g{Zq-Lxâ@*g{ó
Š}ÆÆfg)•}•}ƒ™¤/Šz½gZzg’ÆxËƒñ

Ð 10 Qk!*ŠwÆ%œ/~ X //////// !*ŠwÅßg]S(g™©8ì
é(¢6,ŒZq-gN*ER,Zy_5é LGg{!*¹$gL 10Ð6 ³¢a) 20

*gzV~ñ�Š;àgzXÆ45Í-ê
XGJ~psƒä»¿gL*gzV ////

�Š',ŒÛZggppÆn æ ~FZg[‚wJ-Yg~gLì²(,}*gzVÃZCz
t¿S•ð!~ÐuS�xŠb7,@*ìX¸zzìā(,}*g}ZCSgï

(Red ¹¢~»™fe÷ZzggL*gzVÅÚ¹¢LucR
tAê
EE

ó
0YD÷X'áW Super Giant)

kHÐ(,Z*g{Zq-²āJ- 1.4 øg}Îg`ÅÚ�#Ö~ ////////
Åqª~g�ÆL̂xâ@*g{ó (Red Super Giant) LucR

tAê
EE

ó
Åßg]~Zq-²ÐÌÁæ]~Ze7-ÏYìXtLxâ@*g{óZq-

¾æ]Æn7g~KVÐÌic*Š{gzÝ{g`™@*ìX‰Šiºm
�;]Å¯Y6,tŠ}āZq-ÐiZZ+!*gÌƒYìXLxâ@*g{óÆŠ}ÃV æz

ÃSg»ð¿ð™DƒñLER,Zy@*g}óc* è Æˆ*g{ZK�#ÖÆ7
L({”só~psƒY@*ìX'áW
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//// ìX
¢uJ-(,| è t*g{S•ð!"§~¤/›l™@*ìZzgQkÅH**‡.Þ

DÙZg7[kHic*Š{ƒCìX 10 YCìÔi}Æ£«~QkÅH

kHFûHÐ(,}_5é LGgzV»Sg»YSkÐÌic*Š{ 4.2 Zyü
Å (Black Hole) ªZyÁƒ@*ìXQyÅi0+Ï»S�xÀ˜L({”só

ßg]~ƒ@*ìÔ�SkŠgûƒ@*ìāgzÝÌQkÐ�ÛZgS(g7™
X({”¯V»DMk0*kÅRâY6,QyÅæÆRW,Z] //////// $Ë

kH4.2 kHÐá™ 1.4 z{*g}XÅZÝSøg}Îg`Ð ////
J-ic*Š{ƒz{LucR

tAê
EE

óZzgLxâ@*g{óÆ%ZiÐ¦/gäÆL̂ER,Zy
*g{ó0YD÷Xt�#Ö~¹gLZzgûƒD÷Zzgic*Š{F,

Åßg]~ (Pulser) ó ER,ZâV6,
!o-)ÿ
NIG

ƒD÷XQyÅñ�ŠÏ»ØL&Òlç F

`c*Y@*ìX¹ic*Š{gK�#ÖZzgS•ð¤!ģ‹æÆqïER,Zy
*g}¬xîg6,S•ð!gëgÐ'Zq-²~FFÎ%û'"§~¤/›l

kHûßì6,
!o-)ÿ
NIG

10,000 ™D÷XQy»ÛzãpwZÝßìÐ
ƒ@*ìTÆnâùqª~ER,Zy0*ñYD÷X'áW

FYVÐ(,}*g}Z#ZC 3 L4âËZóÅqªÃîzZá ////////
SgïÜs™×÷Âz{L({”só~psƒYD÷X({”sSk
Šgi',Š„¸‹æÆqïƒD÷āgzÝÉÃðÌÚQyÐ�ÛZg

›h+ƒD÷X@*ëQyÆŒÛd$Ë è zzìāz{**‡.Þ  S(g7™$ËX¸
™zu}*g}Åñ�ŠÏÐQy»Ø`**eìX({”sZLWk0*k
ñ�Š*gzVÐQy»}âœ{éfe÷Xz{™'
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÷áh+Zq-(,} Cygnus X-1 Æ!*)̄eƒeìXZogm,»È

Å ({”s Xâœ{Qk*g}Ð //// *g}ZzgZq-({”s6,Œƒ
§s…`Y@*ƒÇZzg¤/xÌƒY@*ƒÇüZzgQk°ƒÆ‚B‚Bûz{
ÃÑÌ{§`™@*ƒÇX

'({”sÅ§s°æ
YLDƒñQkÆ°æ

YLŠS•ð!©āgzÝÅgëgÐ
¤/Šl™ä@÷XSkZzY~z{”h+¤/xƒ™LZogm,ó»SyZ`Ì™C÷
XÅæŠÐQy»uZrÎ**eƒeìX({”sÅZÝ7åNzŠÃLzZuCQ¬ó

¹Y@*ìXâœ{Z#LS-.$ƒgm,yó~¤/@*ìÂz{Ë (Event Horizon)

™zu}$›å ENÔ™zu~KVc*™zu~»Ñ]~YÀ_ìX({”sZK"C{
kHic*Š{ 3 ¸‹æÆ!*)̄SkŠgš[`ƒD÷āøg}Îg̀Ð
³¢ag{ 9 HÆqï*g}Ð“WzZá¬x({”s»gŠZki™¡

Y@*ìX�V�Vâœ{({”s~°æ
YL@*`Y@*ìQk»‚,̂ÌQÏÚƒ

Ð(,Zƒ@*Y@*ìXìwHY@*ìā({”sË*g}Æâœ}ÐQk
…Æ!*)̄åîg6,š[Y@* è z‰Üú5+k,ƒ@*ìZ#Zq-(,Z*g{ZKæ

ìXiâyzkyQk~+ƒYD÷Zzg*g}»âœ{Š[™ÑözŠÑÄÅ
qïS»ðÃÀŠêìXZq-Zg[FSÆqï({”¯VÆ!*g}~
ìwHY@*ìāz{̧ZuiÃÂZ**ðÅàä»È÷XÓx({”s*gzVÅ
n„Ð„aZ7ƒDXL&ëEL

Y
KóÆŠzgZy»Ñ]Æ¼êSkŠgš[

Ãú (Primordial Black Holes) ‰¸āQrVäLS’Zð({”¯Vó
Šc*Xtåîg6,({Ì7ƒDYèÃÑQyÆLzZuCQ¬ó~Ð!*CÙò
WC÷Ô@*ë({”sÅtn.e$¤/xƒCìX

~zZµZogm,Æ' (Cygnus Constellation) /…ZÊ-Bð
E
ExŠYz
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'SyZ`»xÈÔTÆ!*g}~ìwHY@*ìāz{Zq-({”s
*g}6,ŒìXZk({ (Blue Supergiant) ZzgZq-YR

tAê
EE

é40 kHic*Š{ì²w¡ 8 ”sÅHøg}Îg`Æ£"~
¢6,ŒìXz{ZL7,zÏ*g}»âœ{é™QÐgCgCZLZ0+gæ™@*
`Yg;ìX
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xæ `^ð L

Îg`ZzgÂÄF
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Îg`�øg~i}ÆngzÝZzgwZg]»ãCŠ~fg=ìÔ¹

DÙZgâg~‚wÆ 30 ©àŠgZ»Zq-*g{ìXtKVÆ%œ/Ð
(,}(gzVÔZzgQy 9 ÃA6,zZµìXÎg`ÂÄF»%œ/ìÔT~

Æe0+zVÉ(gzVÆâÎzZµgLR�xÔDÙZgzV(gdÔ™æZg
@*g}ZzgÞ&4/õ EG

J÷áï÷X
Îg`ic*Š{F,;àgzXZzg45Í-ê

XGJuV6,ŒìXQkÆ%œ/~

ÑÄv 40 wZg]ÁZiÁZq-™zh ! Zq-(,ZEàðg~ZIìÔT»Šgz
ÑÄÃgy;"3ï JGH(ìXÎg`EàðAjyÆfg)ÂZ**ð 50 ™zh 2 ¤/i+)

aZ™@*ìÔüEàðAjyÐ'ç NZŠz{¿ìûTÐ;àgzX45Í-ê
XGJ~

Z`Ì™CìX :æ
E psƒYCìZzg‚B„‚BÂZ**ð»S

ÑÄH°²ÅÑbÐÂZ**ðÅßg]~ZKH» 40 Îg`
HìÔ�i}ÅH» 210 Z`™g;ìX@*ëQkÅÀH :æ

ES
kHìXÎg`» 745 kHZzgÂÄFÆÓx(gzVÅH» 3,30,000

109Ð é(ìÔ�i}Æ¢ 8,63,000 ³¢a) 13,92,000¢
ÑÄkHic*Š{ìX 13 kHü(,ZûìXÎg`»wi}Ð
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Îg`ÅRZzgc
™zgÎÅæŠÐqÝ”{Îg`Æ@6,ZÒRz‡]({ŠÆ

¹Y@*ìXZ¤/pz{ (Sunspots) ›3ðŠï÷ÔÎLÎg`ÆŠÆó
({ÃMD÷1Šg|z{{ágz×ƒD÷XQyÆ@*§q-ÃMä»

:LüŠgZÝQyÆûMk0*kzZµ”h+gz×´‘ƒ@*ìTÅÚz{
wZg]!*¹

^Š
÷LÒÐ ! ({›3ðŠï÷XÎg`ÆSyŠ¾V»Šgz

è Ãgy;"3ï JGH(J-Áƒ@*ìXÎg`ÆSy‡.Þ 3,600 v¤/i+) 2,000

‚!šzg~ 11 ‚!šzg~Áz÷ƒCgSìXZk 11 ›h+Š¾VÅ$›å GLZŠCÙ
]Æ²z`6,Š¾VÆ¹Ð¤/z\&óE‚ãŠAYMh÷Ô²QkÅ éæ

//// ]~¶ÆšzgZy‰ŠiFF›âVJ-ÃðŠ™0îEOÃ7M@*X é”

Îg`Å!©5é LGEFìÆRW,Z]Å$+zªQkÆ™ÒMð ////
6,š¾VÆ¹Ð¤/z\ŠAYMh÷XQy~ (Photosphere)

Ð¼P[RV~¸T$ƒYD÷²‰FFâ{J-',ŒÛZggT÷X
‚!²z`Æñµ6,‰Rz‡]z{kWçÐÌàV›3ðŠïgT 11CÙ

Y~ƒZåXgZ¶äpŠ%™zgÎß½J- 1990 ÷XQy»Wy~²z`
7‚ãQy»x@{HXWÒ{ZyŠ¾VÆkWçÐÃWä»SkySå,

œ~ÅS’ZY~ƒäzZáQyÆ²z`Æñµ6,ƒÇXÎg`Å"§~¤/›l
]»ØS4Š¾VÅ$+zª`c*ŠHXtŠÆÎg`Å‹6,f! é ZzgQkÅæ

24 S2Z6,QyÅgëg è )g}Ðæ¹ò~ºgT÷XÎg`Æâ
›y°6Æˆ[ÐƒC 35 ]°6²̈Æ4,›q- 6 ›y

ìX'áW
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¹Y@*ìX™Ò (Photosphere) Îg`ÅÖZgRÃ™ÒMð
MðÆ÷}!hé NI@}ÐtªCÙƒ@*ìāz{%zV³¢a¢Æqï
ÑÅVf¨Z]6,

!o-)ÿ
NIG

ìXÎg`ÅRCÙ9ZKâ43ï XGOGÃps™CgSì
4J-„‡ìgÄ0*@*ìX™ÒMðÐ 10 YèCÙf¨{ZLM\Ã½ã

ó¹Y@* Spicules Zg}!*CÙÅ§sIgT÷ÔÎL é ’ÆŠz¯
é(¢6,ŒƒD÷Ô1¡P 9,000 ³¢a) 15,000 ìXtÀ˜

4„',ŒÛZggT÷X
ÆQz6,zZµìÔßã (Photosphere) Îg`»z{z�™ÒMð

B@*ìX™ÒMðÆS•ðŒÛd$zZµƒäÅ (Chromosphere){é™
Ð¬xîg6,QÐkMçÐŠ9**eìX@*ëåÎg`¤/ïÆ <îEz

åîg6,e0+üÅ‹ûÅZz^ (Photosphere) ŠzgZyZ#™ÒMð
//// }»!hé NI@{&óE‚ãHYYìX é ~¾Y@*ìÂßã™

{‰Rz‡]Š�ƒð;àgzXÅ(,~(,~l!*CÙÃ¥ é ßã™

¹Y@*ìXz{Îg`ÅÛzãc~uZe$ óProminenceL ìÔÎ

60,000 ³¢a) 1,00,000 ü™Æ»ûƒYC÷XQyÅRz‰Mð
ué Rlx6,

!o-)ÿ
NIG

÷XÃ Šz uZzgYæ é é(ƒCìXz{Ã

}»Âg{7‚ãeì@*ëkWç é /Z¤/påÎg`¤/ïÆŠzgZyßã™
ÐQkÆ!hé NI@}Ð!¸ç NELRW,Z]»}.Ì̃0*c*Y@*ìX¤/ïÆŠzgZy
Îg`Æ!hé NI@}ÆnLZogm,g7gó̂c*ÛR,Å#8e‹ÆZ0+gzã
#/õ FGOz){»SEwSK̈ãWçÆnôpU*"$ƒ@*ìX'áW
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l"5å GNEz!ƒC÷ZzgüSÏnû¹ðhZ²ā¯0+{gS÷Ô²Yæl
!*Ç%æFNjyR0+Zi~àV',ŒÛZggS÷X

ì�”h+¤/x (Corona) cñFÅƒÐÛzãµâg»;!
Îg`Åc (Solar Flares)

&<4è
NXGE;àgzX’6,!o-)ÿ

NIG
ìXF?

~Zq-Zµn»gz×Ìy÷XQy»mÀ˜Îg`ÆŠ¾VÆZ

¤/zƒVÆ‚Bƒ@*ìZzgtP4ÆZ0+gZ0+g"S•ÖZgƒYD
÷XtãCŠ~îg6,!©5é LGEF1ƒD÷Zzgeg`”{f¨Z]ZzgÃqgm,~

Å(,~!¨å LGZg{g`™D÷X (Radiation)

ÂÄF
è ÂÄFÎg`É¹ÐZ,R�x6,

!o-)ÿ
NIG

ì�QkÅæ
ÐQkÆ‚BüZq-%1oÂxÅßg]~û <îE …Åz

Èñƒñ÷ÔT~(g}ÔQyÆe0+Ô(gdÔ™æZg
@*g}ÔÞ&4/õ EG

JZzg(gzVÆâÎzZµ’Zzg¤/Šz½g÷áï÷X
ìZzgz{ƒÆƒÎg` 9 üÂÄFÆû(gzVÅÀ$›å GLZŠ

¤/›l÷XÎg`Å§sÐÃAÅãCŠ6,QyÅ è Æ°æ
YLŠD~æZg~"
F,KM¼-Vì:

i} -iii −CÙ{ -ii «¥Š -i

−i -vi !n.ç NIG~ -v õé 'ç L-iv
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//// øI -ix 0y -viii -§ß -vii

ZÔœ/ æ ~(g}ûøI»æZgƒÐic*Š{!-?ç NE
s :æ

E Sy~ÐüM
üD~ûìXZ¤/pÎg`ÐQk»Rz‰Ã,0yÅÚic*Š{ì@*ë

<îE QkÆæZg»¼z0yÅÚÎg`Ðic*Š{ŒÛd$ƒY@*ìX¸z
YJ-0y„ÂÄF»êF,+(g{g;ìX 1999 YÐ 1979 ìā

Y~øIÐMÐ0*ñYäzZáZq-:æELÄÛ»à{ƒZX 1992

é(¢ÆqïQkŸÆ!*g}~ìwHY@*ì 120 ³¢a) 200

g3ŠHXQk» ó1 Y! 1992 āz{Ãð(gpc*™æZg@*g{ƒÇXQk»**xL
™zhé(Æµ 40 Zg[ 5 ™zh³¢a) 80 Zg[ 8 Îg`ÐÃ,½ã

//////// nìX

ÂÄFÆ(gzVÅF,KMc*Š™äÆnZôm,~~t]czs ////
ì:

My Very Educated Mother Just Sent Us Nine Pizzas.

X LL¬$+iZ@ic*g]~ẑsÔiÛŒVúö6,óó QgŠz~F,KMÆn:

ÂÄF~LøIóÆË̂™zu}(g}Åñ�ŠÏ»SkyQÏ§b ////////
YÐIL-gßóZzgL0yóÆæZg6,ËÛzã(g}» 1930 !*¹ì‰

ZW,Z0+Ziƒ**‚0ZâVÃLøIóÅñ�ŠÏÅ§sáz™@*g;åXR[qªt
�ŠæZgzV6,ZW,Z0+Zi æ ìāS•ð¿�#ÖÆqïøIÅŠgc*ÄÆ!*z

ƒäzZáËŠÎ,(g}ÅˆlYg~ìX
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ÂÄFÅaZö
Zg[ 14 ÂÄFÆ!*g}~¬xîg6,tìwHY@*ìāz{

™zh‚w¬Zq-FG&4/õ EG
JÆ%œ/âbSg‚iÐâœ}~ƒä 60

’Zzg¤/Šz½g» ê �Š~Mc*Xz{FGÔS’ZY æ zZáSŸ±ÆË~z
ÕƒZ!*ŠwåTÐˆRiZVÎg`Åð¿~MðX

…ü„ûZq-¸̈¢ðGO] è ÂÄFÅS’ZðúÆz‰Üæ
Æîg6,ñ�Š¶XˆRiZVË%µ~FG&4/õ EG

J~¹Ð%œ/}%
»g(gzVÅ^S(g™D−‰ÔÎ :æ

E 0*äÑ�(,_(,_M

M`ël!Y…÷Xt|āÓx(g}Îg`Æ°æ
YLŠ7V‚

~¤/›l™D÷ÔtÎW6,6g™CìātüÂÄFû

'SK̈yøIÐÌ™uÃAJ-»´‘Yy[ì1~iQkÅˆl»§
ÑqÝìX¾qwÎg`»ŠZ],ÒæøIÆæZgÐZq-DÙZgkHÃAJ-

”ì®ZZÌSk!*]»Skyñ�ŠìāÃð(g{ic*Š{™zg~6,ñ�ŠƒÔ
ó»**xŠc*ŠHìX Planet-X @*ëz{ic*Š{(,Z7ƒÇXáµŠÎ,(g}ÃL

óó)ª**¥x(ÌX].h+î]Å¥z Ÿ Ì%ZŠ1Y@*ìZzgLL 10 óÐ XL
ÐtìwÌHY@*ìāL-gßóZzgL0yóÆæZgzV~SāZs÷áh+QyÆ

~SkytìāQyÆ è ÃìZzgic*Š{̧ è !hé NI@}~ƒäzZàæƒVÆ7
»Ñ]ÆŠzgZy$ŠH è æZgzV6,ÂÄFÐ!*CÙzZµLL)gŠâœ{óó'�ú

å'ZW,R0+Ziƒg;ìX
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X//// $¨45é GGGESÇFG&4/õ EG
JÅ"§~¤/›l„ÐaZƒZì

(gd
ÌÈ›c*Y@*ìÔ (Asteroids) (gdq‰Rz‡]

+A)4/õ
E

EGJ

DÙZgzVÅ$›å GLZŠ~0*ñYD÷XQy~Ð9%õZzg!n.ç NIG~Æ
ŠgxyZq-÷Åßg]~Îg`Æ°æ

YLŠ¤/›l™D÷XƒÐ(,Z
é(ìX 585 ³¢a) 941 ìÔT»¢½ã (Ceres) (gpL§kó

¬UtáyHY@*åāt(gdËZ,(g}Æ!*¹â0+{

è ü•}û÷�!n.ç NIG~ÅæÆ!*)̄n{ƒŠHåXR[ZÒâCÙ+

»Ñ]ÅZÍAúÆz‰ÜL&ëEL
Y

KóÆˆâœ{CÙ^ð N)ŠHåXz{  /
wZg]Á ! âœ}Å™{ãqª¶Xz‰Ü¦/gäÆ‚B‚BQkâœ}»Šgz

ƒ@*`ŠHZzgZg1Vâg~‚wÅ)Ä~)äzZÑz{âœ{™zhzVZg1V
%œ/zV6,ÜƒäÎXŒVJ-āCÙ(,}%œ/ÆZ0+g"ÑggL%Zœ/Zzg
QygL%Zœ/ÆŒÛ[z�Zg~QyÐÌgL%œ/}%0*äÑX
(,}%Zœ/KNŒÛZg0*NZzgQyÆZ0+gzZµgL%Zœ/»âœ{i™W×

W×*gzVÅ^S(g™@*`ŠHX-4QyÆWk0*kñ�Šâœ}Æ
©à{QyL4*gzVóÆ°æ

YLŠ˜RƒñiäÑZzgW×W×ZÒz
�Š~W‰XøgZÎg`Ì æ 9*gzVÆ°æ

YLŠQyÆZLLÂx;ñFóz
Z(„Zq-*g{ìX»Ñ]~Sk‰"Ñg*g}ñ�Š÷XÆ°æ

YLŠ
QyÆZL(gzVÆÂx÷XÐeìāQy~Ð9~¯0+ÏÌ
0*ðYCƒ1QyÅëÐ"C{™zg~ÅzzÐZÌ¼IIRiz‰Üƒ
ÇX'áW
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ƒ]»tìwìāt(gdR,ãCŠ~RbZY÷�ÂÄFÅRÍAð

Ðü(g{“WÐûg{‰ <îE …Åz è Æñµ6,„!n.ç NIG~Å"C{æ
//// ¸X

Þ&4/õ EG
JZzgÞƒU*Ü̂

¤/›l è (gzVÆ´z{gLgLÑÅVf¨Z]ÌÎg`Æ°æ
YLŠ"

¹Y@*ìXt�#Ö~ge$Æf¨Z] (Meteors) ÷ÔÎÞ&4/õ EG
J

ìāÜ~Qy»!hé NI@{e7ƒ@*XZ#ÃðÞÔ <îE æƒD÷X¸z
n{ƒY@*ìX :æ

E i}Åc~ŠZ4ƒ@*ìÂz{g¥/3™¤/xƒY@*ìZzg!*ÆH
Z,~ƒZ~gzÝüÅ÷ûaZƒCìTÆ:LëÞƒU*Ü̂c*

™zhÞƒU*Ü̂gziZ:i} 4 I3ƒñ*g}»x@{™D÷X½ã
//////// Åc~ŠZ4ƒD÷X

kHic*Š{ìX'áW 2.69 !n.ç NIG~Å̧‹æi}ÅÚ ////

ÂÄF~ñ�Št¶Þ&4/õ EG
Ji}ÆŒÛ[z�Zg~Ì0*ñYD ////////

÷XZ#ÜâgŠoŠòÆnÜðªÐ!*CÙä3÷ÂQ7QyÍà
Ð!gëg¤/Šz½gÆf¨Z]Zzgè-VÐ‚—7,@*ìX‰ŠiÂQy

³¢a°²ÐÌic*Š{ƒCìXSkWÄÐXƒÆ 40 f¨Z]Ågëg
nÜâgŠzVÆÜð]k~SàSOâ]GYD÷@*ëZq-{mu

Ð(,}Þ&43ð EGJVÅ”ÐÈQÌŒÛd$ŒÛd$**eƒ@*ìX'áW
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(,}ÞƒU*Ü̂ÆnüËuJ-ûeìāz{ZLM\Ã
üåîg6,n{ƒäÐûXñgÇZzgi}J-9s#ÖMyãX

¹Y@*ìX‰ŠiZ#Ãðü(,ZûÞÔ (Meteorites) Þ! è Z7v
i}6,°æ

YL@*ìÂz{üZL°æ
YLäÅ(6,ûZq-¥/JÌaZ™ŠêìXSk

»¥/JìÔT»¢ (Arizona) Å4+!5é LIwZ%Ogc*„Zk,m,z**
//// Å(ìX 4,150 ¢a) 1,265

™æZg@*g}
™æZg@*gzVÆ!*g}~táyHY@*ìāz{',sZzg¤/ŠÆ

(Dirty gL%œ/}6,ŒƒD÷XQ7L',sÆ¤/ŠMßŠÍáó
Ì¹Y@*ìXZ#Ãð™æZg@*g{Îg`ÆŒÛd$(ìÂ Snowballs)

Zzg™xúŠêìÔ�å (Coma) Qk»%œ/{ggZ]6,Œgz×!*Šw
Îg`Å#³‚~gSìX%œ/{Z¤/pP³¢a¢6,Œ

³¢a¢»t¥/JZ%Ogc*„LZk,m,z**ó~zZµL‹6só**ò 1.265////
¢a180 ´ºÆŒÛd$ñ�ŠìXt™ÒZgn6,zZµƒÐ(,Z¥/Jì�

DÙZg‚wIßìZzg$¹ÿ
ELOÅ 50 ÷ZìXìwHY@*ìāW`Ð½ã

ZgnÐ”Zc* è Þ!óR è ÑÄHziy»qïZq-Lv 25 ¢a¢Zzg 40 ‚|#6,FF

Þ!óÆRbZYÆRW,Z]¥/ñ è åTÅzzÐtx¥/JaZƒZXèÃg{Lv
Æ°æ

YLŠZ°æ
YLŠW`Ìñ�Š÷Ô²ìwHY@*ìāŠ}ÆÆz‰ÜQk»ZÒ

Y~Šgc*Ä 1891 âœ{ggZ]0™¹ƒŠHåXQk¥/ñÃƒÐ¬
HŠHX'áW
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ÑÄ³¢aÐÌic*Š{ 10 (Coma) ƒ@*ì1QkÆ°æ
YLŠgz×!*Šw»Ýs

¢6,”ƒYìX
üÂÄFÐÝû™æZg@*gzVÆ!*g}~tìwHY@*ì

**ò(6,ú0*D÷Ô�Îg`Ð (Oort Cloud) āz{Qzg^!*Šw
XLrgQzĝ!*ŠwÐ"ŒÛZg //// ½ãZq-âg~‚wÅ)Ä6,zZµì

ƒ™å3zZá™æZg@*g}Îg`Å§sMä3÷XtÌeìāË(g}
…™æZg@*g}Ãé™ZLŒÛd$1¹ic*Š{D~æZg~™á� è Åæ

H¨{•ŠÆnÎg`ÆŒÛd$ÌYYìX
!3›é NGgs™æZg@*gzVÅƒÐZhVw45Ñõ XG»™æZg@*g{

ìÔTÅüÎg`Æ°æ
YLŠZq-û¤/›l»šzgZ6 (Halley's Comet)

ƒ]Zi+r45Ñõ X
G è ‚w6,”ƒ@*ìX45Ñõ X

GÆ™æZg@*g}»**x',¤â~âCÙ 76

Y~Qk™æZg 1758 ÆS³Zi~g3ŠHÔTä (Edmund Halley)

//////// @*g}ÅÎg`Å§szZ3Å»x[ïðÅ¶X

Jan Hendrik ƒ] è Qzg^!*Šw»**xQÐŠgc*Ä™äzZáeaâCÙ ////
Æ**x6,g3ŠHXt!*Šw¨ƒð’Zzg¤/Šz½gÐ Oort (1900-92)

¤/Šl è âg~‚wÅ)Ä6,zZµÎg`„Æ°æ
YLŠ" 1.5 ¯ìZzgÎg`Ð

Y~Šgc*ÄHŠHX'áW 1950 ìXZÐ

Zi+r45Ñõ X
GÆ**xÐ™[™æZg@*g{�ZL¹ic*Š{D~æZgÆ ////////

ŒV~Å æ ¬x6,M@*ìZzgQkÆˆÜYÅz è ‚wˆ© 76 !*)̄CÙ‚w
‚w' 76 Y~Š¬ZzgïðÅāt 1682 Y@*ìX45Ñõ X

GäQÐ
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(Parabolic Orbit) tÌeìāŠv™æZg@*g}k°æZg
ÆqïƒVÔ�Îg`Å§s¡Zq-MŠ|Ši„MDƒVZzgQåÆ

Ð™zgÅYDƒVX™æZg@*g}üZLgZ5Ðx™ ÂÄF n

Y~ 1908 qŠU*Cîg6,ûi}Ð”ZÌMh÷XZ(„Zq-zZ§�y
~Zq- (Tunguska) :ß,ŠÓ^ ¥zúƒZåÔZ#‚·c*ÆÁM!*Š´º

xŠ}āƒZÔTÆË~Zq-zWz²!gÕÆŠg|#azVÐ
Q9‰XeìāSkŠg)©àn„»!*)̄¬xîg6,üi}Ðû”Z

//// ™¥/JaZ™äzZáÞ&4/õ EG
JÅOñËgL™æZg@*g}»%œ/{ƒX

Y~Šz!*g{ªCÙƒÇXOçQkÅïÐt!*]ðƒðā 1758 'ˆ
™æZg@*g}ºmæ]ÆˆÎg`Æ°æ

YLŠzZµZLæZg~ß^™MD
YÃÎg`ÆŒÛd$Mc*XQkŠzgZy¹Ð 1986 �Ûzg~ 6 ÷XMy~Šit

QkÆ¬Ü̂~Ç‰MVäS•ðŒÛd$Y™ (Probes) Üð˜i
15 i}ÃSg‚wXXQkÆMß‰%œ/ÅMð è Qk»!hé NI@{HZzg£zk,RI

³¢aìZzgz{ic*Š{F,',s6,ŒìXZk™æZg@*g}» 8 ³¢a²ahZð
‚wÆz²VÆˆHY@*g;ì 79Ð74 I[ÐCÙ 240 x@{

T»!*‡°{gkgeuZzgY0*yÅŠ*@*g]Ã~ôpìXMÒ{QÐ
Y~Š¬YnÇX'áW 2061

ó**òŠgc*Æ :ß,ŠÓ^ ¥zkÆ"M!*ŠuŠÑà´ºL‚·c*ó~zZµL:ã ////
³¢a™zgJ- 800 Y',ziáZq-xŠ}āƒZTÅMzZi 1908 �y 30 Ñw~

&óE‚ã‹ð›~Zzg7g~™*Å]½5ÎæGE6,QÐgkgeHŠHXtŠ}ā'
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z‰Ü»Âx
i}Å"§~¤/ŠlQkÆæZgÆÚƒÐUZgìÔTÅzz

<îE ÐÎg`!*¹*gzVÅÚ7VgëgÐ™̂@*›3ð7ŠêXü¸z
ìā©Ñ‹¯0+Ï~ËŠgœªÅ¾nÐûz‰ÜÅeöÆZÒ

ÅRz‰gëgÆ LLLLÇÇÇÇÎÎÎÎgggg`̀̀̀óóóó 6,g¿ˆìÔ� LLLL����ÛÛÛÛèèèèÎÎÎÎgggg`̀̀̀óóóó ÂñVÅãCŠZq-

Xü™*ÆÓx̃´ZL£g~z‰Ü» //// ',Z',xgëgÆ‚B™̂@*ì
ç�ÛèÎg`„Æˆ[Ð™D÷Xû

'Îg`ÅÏ®gppzZá™æZg@*g}Åi}ÐƒäzZà”ÆË
³¢a™zgJ-ÆÓxŠg|#Q9™™zg 40 ~aZƒZåXŠ}ÆÆ£xÐ

%,³¢agÕ6,ñ�ŠŠg|#ZzgCÙ§bÆY0+Zg¯0+Ï 1,000 Y°æ
YL}Zzg
Ð;BŠðÆXZkŠ}ÆÐM!¨å LGZg~¤/Šz½gQhZTÐ¥zkZzg
-g\Æ¹Ð˜´~àVƒ»Më[»©(,Z›A$Œé EEOg{7™@*

Y',zi$+|7Wc*Z#Ü 2000 †g~ 19 g;XZ(„Zq-zZ§qw„~
~',sÆÐz¾d$Íá°æ

YLäÐ‰yzVÅWV~ÎgZcƒ
³ÍZxÆµnåXìwHY@*ìā 4 SõZzgziy 8 ‰XQyÍßV»¢

',sÆz{ÍáË™æZg@*g}Æ•}¸�x™i}Å§sW†X
zŠ~ŠZ¾Æz‰ÜQyÅ�#Ö{à(,~ƒÏ@*ë

^Š
÷LZgn æ i}Åcðu

Ð”ZäÐIƒZÅg¥/ÐÚ™QyÅ�#ÖZzgziy~SkŠg¶
£™n„:înX)fZ!*̧*)8KÌ~ è zZµƒˆāz{Ãð{m‡.Þ

Y('áW 2000 †g~ 19

Ÿ¤/~qƒg‚rìÔ' 23.4415
o i}»"gÆQkÆæZgÅÚ ////
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z‰ÜÅz{S»ðì�i}ZL"gÆ°æ
YLŠZq-6Îä~ ››››yyyy
Ã*gzVÅ7icÆjZá (Sidereal Day) Üs™CìXLÛ›yó

Xtz{šzgZ6ì�Ãð*g{Ë!hé NI@{™ä //// ÐÑgHY@*ì

TÅzzÐÎg`ÆgziZ:ƒqz¾z[~Zq-MŠ|4»�Ût¬xîg6,
!hé NI@}~M@*ìXSÏ§buŠ-V~›ygLZzg¤/ñV~(,}

S2ZYÐTŠg™zg÷z{QÏŠgÎg`ÅSyw»] è ƒD÷X�êâ
S2ZYÅ è {ìZzgÎg`‚gZ‚wâ é Ðic*Š{OW,Ì÷Xaèi}Zq-™

§b7g~i}6,7VRz‡]~ƒqz¾z[7ƒYSkn¢zg~ìw
S2ZY6,0*ðYäzZàw»]Æ̃zQkÅRz‰w»] è HŠHāÎg`Åâ

6,FFÂxzäHYñZzgQkL�ÛèÎg`óÆÒpÐ7g~™*Æ£g~
Rz‡]»$›4è

G
GOE™Dƒñz‰ÜÆÂñVÅãCŠg¿YñXOçLÇÎg`ó

Ẑq-L�ÛèÎg`óÃªkHŠH�™* è ÅRz‰gëgÆz̃xgëgÐ"
W¾z[ƒ@*ìXŠzPÇ 6 WƒqZzg÷áx 6 S2ZYÅ§bð è ½~â

W¿~MCìXÇZzg�ÛèÎg`ÆRz‡] 12 WZzgÛ‘Ç 12

]~âS2ZYÐic*Š{™zg”V~œVÅOñ é ]uâÅ” æ ~·z
Šgz²n£Ð™zgzZµ 40 [RVJ-Y(ìTÆSiZáÆn

½ãÓx̃ĹÇÎg`óÆƒqÆ‚BËŠg7ãaZ™äÆn
‚w½~Zq-!*gZC£g~z‰ÜMÐZzgú™DgT÷X'áW

Ÿ¤/~"§~¤/›lÃ¹Y@*ìÔ�z{ 360 LÛ›yóšg|i}Å ////
]6,” 24 ²~ð™CìX²LF›yó 04 4Zzg 56 ]Ô 23

ŠgZ"§~¤/›lÐaZƒ@*ìXSkZq- 361 ƒ@*ìÔ�i}Å½ã
ŠgZ»SŸ†Sknƒ@*ìāi}ZK"§~¤/›lÆ‚B‚BÎg`Æ¤/Š

'( 3 6 0
o
) Ì¤/›l™g„ìZzgZKZq-"§~¤/›l

59



6,ZŒgziŠz!*g{ÃMä~Üs™@* (Meridian) zZáÃZq-„îw£
]Zq-LÇÎg`óÆL�ÛèÎg`óÆ‚BÚƒ é XZq-LÛ›yóÅæ ////ì

] 24 ²ƒCì²L�ÛèF›yó 04 4Zzg 56 ]Ô 23 ÆÒpÐ
»ƒ@*ìX

z‰ÜÅz{Z»ðì�i}Îg`Æ°æ
YLŠZLæZg~Zq-6 ‚‚‚‚wwww

›yÔ 365 7gZ™ä~Üs™CìXi}ZLæZg~Zq-Ç6

(Sidereal ²~7gZ™CìXZÐLÛ‚wó 10 4Zzg 9 ]Ô 6

Ð <îE Ì¹Y@*ìX²z{‚T~i}»"§~Q̀kZW,Åz Year)

ë÷XL• (Precession) psƒ@*gLìÔQÐLSLÁSŠZAó
SLÁSŠZAÆRW,Z]»SiZ!™@*ì (Tropical Year) ‚wó

'7g~™äJ-z{Îg`Æ°æ
YLŠZCZq-ŠgZ»^ð™D

ƒñ'ZLÔ›yÆ£xÐ'½ãZq-ŠgzMÐ(,|_ƒCìX
²Šg»gƒD÷X 56 4Zzg 3 SkSŸ±Ã7gZ™äÆnQÐ'×h+

²04 4Zzg 56 ]Ô 23 ŠgZÅ"§~¤/›lc*™zu}/V~ 360

ŠgZÅ"§~¤/›lc*™zu}/V~ 361 ~ðƒäzZÑ›yLÛ›yóZzg
]~ðƒäzZÑ›yL�ÛèŠyóB@*ìXSÏÃczssV~LÇ 24

gHY@*ìX'áW é ›yó¦

óZq-Z(Lîw£óc*�ÛèÛŠZ],{ì�i}ÆLÑà MeridianL ////
Ð¦/gDƒñ (Zenith) ÚóÃL†!ÚóÐË**øÅL\.ïGNZ°Pkó

Ò�Ì~Ãæ¹Zzgf!Šz é 5@*ìZzgMÃtÃ**øÅÑi†64VÐ»^™™
zV~„™@*ìX'áW é Û™
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X¾*)rg( //// ²»ƒ@*ì 45 4Zzg 48 ]Ô 5 ›yÔ 365 Zzgz{
¯äÆnÌL•‚wó„ÃüZq-ãCŠÆîg6,ûSEwHY@*ìX

›y)ì.~,-Msgkgei( 365.24219878 •‚wÅæ] ////
'áW
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`Xgx

i}
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i}Ð´R°ZŠzÑg
é( 9,718 ³¢a) 12,756 ³¢aÐ 12,742 SSSS2222ZZZZðððð¢¢¢¢::::

³¢a 12,714 ªªªª¢¢¢¢::::
³¤/Zx( 5.9736<1024 ���H) 5,976 HHHH::::

é( 1,96,935 �%,³¢a) 5,10,066 ggggKKKK::::
é( 24,859.7 ³¢a) 40,075 SSSS2222ZZZZðððð””””::::

é( 24,859.7 ³¢a) 40,008 ªªªª””””::::

Ãgy;"3ï JGH( 59
o

v¤/i+) 15
o wwwwZZZZgggg]]]]:::: !!!! RRRRzzzz‰‰‰‰ŠŠŠŠggggzzzz

¤/Zx°v¢a 5.52 RRRRzzzz‰‰‰‰ÑÑÑÑÄÄÄÄ::::

kHÐic*Š{( 5.52 )ª0*ãÅÚ

] 24 """"§§§§~~~~¤¤¤¤////››››llll»»»»ššššzzzzggggZZZZ6666::::
23.4415

o """"§§§§~~~~qqqqƒƒƒƒ::::

³¢a 14,95,98,000 ÎÎÎÎgggg`̀̀̀ÐÐÐÐRRRRzzzz‰‰‰‰ÃÃÃÃ,,,,::::

é( 9,29,56,000)

›y 365 ‚‚‚‚wwwwÅÅÅÅMMMMðððð::::
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i}Å‚|#
i}ãCŠ~îg6,egqV6,Œì:

(The Crust) Rgn è"-1

ti}ÅƒÐÛzãµì�"âVÐµìX%æELZWZzg
//// «gZÏ6,‡ì÷X

(The Mantle) ™Òv~ -2

//////// ZgnÆnzZµz{µ��ƒð"âV6,ŒìX è"
(Outer Core) Ûzã%œ/{ -3

//////////// "Zzg3ƒñ¯ÑŠZzg$¹ÿ
EL6,ŒµX

(Inner Core) Z0+gzã%œ/{ -4

tüi}Æ!*ÇŠgxy~zZµû3ƒñ¯ÑŠüZzg$¹ÿ
EL6,

³¢a 6 i}ÆQz6,mJpw�L_5Ò5½3ï GGGHó6,FFìXZkÅÁZiÁñN*ð ////
³¢aJ-¬ˆìX'áW 40 ìÔ²ic*Š{Ðic*Š{

RgnÆnzZµËuJ-3ƒñL_5Ò5½3ï GGGHóÅµÔ�½ã è" ////////
³¢añKìX'áW 2,800

³¢aìX'áW 2,300 SkÅñN*ð½ã ////////////
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////
!o-)ÿ
NIG

ûìÔ�úc*V�ÛtÅ¯Y6,l!T**Y@*ìX

ZgnÅŠZ*y èú
™zh‚w¬¤/Šz½gÆf¨Z]Ôä̃ 60 Zg[ 4 i}M`Ð

�Š~MðX æ úgLgL(gzVÆñZŠÐçz è ƒðuVZzgik,
…äQyÁÜÃS•ðŠ!*ƒÆ�!*ë5Šc*ÔTÐ˜Rƒñ èæ

…ä è âœ}ÆZ0+g”h+wZg]ZzgŠ!*ƒäÀ1XSkÆ‚B‚Bæ
¸g~ÁÜÃ%œ/Å‚é1ZzguVÉ¯ÁÜZzg'ç Nµ5é OE]RÅ
§sSNƒäÑXâiZG{i}ÃiCÙ~uVäCÙ§sÐ=Í1�

¬xƒZ~psƒC¬IXÛzãµJƒ̂Z¤/p%œ/QÌâù :æ
E!*ÆH

//////// qª~g;X

³¢a¢6,”ìX'áW 2400 Z0+gzã%œ/{½ã ////

(,} 9 ÂÄFÅS’ZððÆz‰ÜÎg`Æ°æ
YLŠ¤/›l™äzZá ////////

ZzgDÙZgzVgL}%̈áZÍAÁÜÆŠ!*ƒÆ�âù)ªÑzZ(Å̂
�Š~ æ (g}Zzg"Ñg(gdz 9 S(g™D−‰ÔXÐˆ~

MñXQ4~ÐZq-øg~i}ÌìXâùZzg}qª6,
!o-)ÿ
NIG

S’Zð
i}Æ¸g~ÁÜ%œ/Å§sƒMäÐ¯}ÁÜÑz}ÆQz6,
ÝsÅßg]~m|‰ZzggCgCÑz}ÅR6,Ävúµm"Ð�

z‰Ü¦/gäÆ‚B‚BJƒC¬ˆXÑz}ZzgƒZÆŠgxŷkµÆ
ÒƒZð~ñ�Š' é m"Æ™̂
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Rg‹ è ZgnÆ%Zi èú
û!-?ç NG

Ou¤/Šz½gÔuVZzg6ð'ç N·]»!*Šw ê üi}S’ZY -1

ü¶û
ü™zu}%µ~û×ziãf¨Z]Qk!*ŠwÆ%œ/Å§s -2

ƒMñX
µûÔT~ ü üŠ}%µ~ûi}ÅS’Zð^zßg] -3

%œ/ŠJCüÁÜ6,ŒûåZzgQkÆ°æ
YLŠÞ&4/õ EG

JÅ§b»âœ{mJƒZ
åX

Zgn è üa¸%µ~ûÛzã"âVÆ×ZÐ™Òv~Zzg" -4

ú0*c*Ôi}ÅZ0+gzãµÐØRÅ§s¾MñZzgüQ,Väû
«gzVZzgS’ZðcÃúŠc*X

'}ÁÜ~6ð¬$ÿ NƒZÔTÆË~0*ãäÀ1Zzg7g~i}
sF,+!ð NsŠJg!*glƒðXÑz}Zzg}ÝsÆŠgxyñ�Š è 6,@*gõÅî

k̂µX»VÐ!*gq-)ª÷~(¶0*ãQy4V~Ë™S‰ƒ@*`
ŠHZzg-V«gaZƒñ²Qk̂kÝsÅ�ÇñK)ª—(‰z{

RWZzgŸ;ñÃ{ŒÛZg0*NXQÏk̂Ýs6,µâqSK̈y è ’§ó',

ÑÅV‚ßVÐM!*ŠìX'áW
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e0+
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³¢a 3,84,400 e0+»%œ/i}Æ%œ/ÐZCÃ,½ã
é(',ŒÛZgg‚rìXQk»i}ÐÁZiÁÃ, 2 , 3 8 , 7 0 0 )

³¢aìXe0+i}» 4,05,500 ³¢aZzgic*Š{Ðic*Š{ 3,63,300

ìXQk»¢ 1/81 ƒÐ(,Zâá(g{ìÔTÅHi}ÅÚ

~(g}ûøIÐ :æ
E é(ìÔtüÂÄFÆM 2,159 ³¢a) 3,475

27.3 kHìXe0+i}Æ°æ
YLŠZKZq-¤/›l 0.27 (,ZìZzgi}ÅÚ

›âV~7g~™@*ìXtüŠzgZÈ¤/›lûåZCZq-„¥ci}Å§s
//// g‚rìX

z{wX~¥/ñÌ÷áï÷ÞƒU*Ü̂Å�g~ é
^Š

÷L‡Æ}.
�Š~Mñ÷XQyÆ´z{NhZzg(,}(,}yZyÌ÷ æ Ðz

27.321661 e0+Å"§~Zzg‚Ñ:ŠzâV¤/›ØV»ŠzgZ6',Z','ª ////
27 ›y'ìXSk»ÈtƒZāQk»›yZzg‚wŠzâVi}Æ½ã

›âVÆ)Ì~ƒD÷X�V�VQk»"g¤/›l™@*ìQkÆ‚B‚B
z{i}Æ°æ

YLŠÌQÏÚƒÐÕ`Y@*ìZzg-Vz{åZCZq-„
Y~e0+Æ 1969 ¥ci}Å§sgpp~»x[gLìX¸zzìā

uƒäÐIËÌSK̈yä',ZÓgZ„QkÅq‚»!hé NI@{7H
åX'áW
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»**xŠ}Šc*ŠHåXe0+ (Maria) Îâè~tÐe0+Æ«gzV
+v 117

o Ãgy;"3ï JGH(Ð -261
o

v¤/i+) -163
o

ùäÚ w! ÅR»Šgz
//// +Ãgy;"3ï JGH(J-gLìX 243

o ¤/i+)
äe0+Åi} Luna 3 Y~¥zÏÜðîC˜i 1959 ZÆ',

Ð#³‚ÅƒÐ«¦k,,CÂ¥xƒZāüQkÅû™zu~
ñ�Š (Maria) §sÌ‚tÜ„ìÔÎZñtāQŠOüìàû«g

ÂQkäz;V Y~«!*ge0+ÅR6,QF,Z 1969 7÷XZ#SK̈y
™zh‚w6,Zã"âV»!hé NI@{HXtQâ„Š*‰Îi}6, 7 Zg[ 3

//////// 0*ðYäzZàŠ*"3÷X

e0+Ð´PZëR°ZŠzÑg ////
é( 2,159.3) ³¢a 3,475.1 ¢:

kH( 0.0123 ³¤/Zx)i}Ð 7.349X10
22 S:

kHic*Š{ 3.344 0*ãÐ ÑÄ:
³¢a 3,84,399.1 : )%œ/Ð%œ/J-( i}ÐRz‰Ã,

Šy 27.321661 šzgZ6"§~z‚Ñ:¤/Šl:
243

o
F 117.2

o
C : )ÁÐÁ( wZg] !Šgz

-261
o
F -162.7

o
C : )ic*Š{Ðic*Š{( wZg] !Šgz

Z%MZzgÎze$-2ÆâÎƒäzZàuŠkBÆŠzgZyR¸ZÄ¬ÝÃ ////////
£.ÞÐ',F,U*"$™äÅšzh~ŠzâV˜´ä éè %ú[™äZzgpŠÃæ

!~Æ‚B¹ÏÜðî]XXX~ÐƒÐZëe0+Åh
Y~ÑzqƒäzZá' 1 9 5 9 ìX¥zkÆ
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RDÁ‡
e0+Åi}ÐÃMäzZàªVÆ!*g}~!hÐ*î NOîg6,tð0*

[ìāz{Îg`Å§sQkÆSŸ°¥cÅzzÐk�÷Xe0+Z#
¤ç
GLZy è i}ZzgÎg`ÆŠgxyMY@*ìÂÃ7MYÔZÐqª

ZzgZ#z{i}Å™zu~§sYÀ_ìÂ //// ¹Y@*ì (Conjunction)

Šh+ügz×ûƒY@*ìX¬aåð²á~QkÅŠZN§s è 7gZe0+‡.Þ
~aåð²á~!*N§sgz×ƒCìX :æ

E Z#āM

Å!~Ð!5òGW,ƒ™Z%OœgLYyZp”~ó Luna Program'
‚wÆZ0+gZ0+ge0+6,ãÇXOç 10 Y~tS´yHāZ%M 1960ä

~Apollo-11 YÃ 1969 �Ñð 20 LZ0*ß!jè LIEóÑzqHŠHÔTÆ�
ÎZg&Z%OÜ!*ie0+J-YãXLBMg›Z8-óZzgLZi+ÌyZN§yóe0+Å
R6,QF,}²Qy»ŠZ‚¶LÃÕó¾&+âew~´¡¦(g}Å§b

Y1969 âL[»SK̈ãpZ[ÑqÒ̈ƒZX è ¤/›lg;X-Vh è e0+Æ°æ
YLŠ"

R�ÛZŠÎZg 3 ˜ie0+J-‰XCÙ˜i~ 6 YJ-Z0*ß!jè LIEÆÀ 1972 Ð
Qk 6 ‡ÃgZZzg!*¹ è äR 12 R�ÛZŠe0+J-ãX~Ð 18 ¸XÀ

YÆ@̂*qwÃð 1972 ¤/›lgìX è ŠzgZy¾&+âew~Æe0+Æ¤/Š"
SK̈ye0+6,7ŠHX'áW

CÙ‡~â{~Zq-LÎg`¤/ïóZzgZq-Le0+¤/ïó•»Skyƒ@* ////
$+gó è Æz‰ÜLÎg`¤/ïóZzgLqª (Conjunction) ¤ç

GLZyó è ì'Lqª
~e0+¤/ïÆ•»X'SkSkyÅzztìāe0+ (Opposition)

¤ç
GLZyÆz‰ÜÎg`Zzgi}ŠzâVÆÖ@~MY@*ìÔTÐ'
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$+gÆz‰Üz{i}Æ è 'Îg`Ã¤/ï•»SÈwaZƒY@*ìZzgqª
×~`Y@*ìXÍc*i}ÔÎg`Zzge0+ÆŠgxy~MYCìXZ,
~e0+¤/ï»Skyƒ@*ìXSkˆ[ÐCÙŠz‹ÆˆZq-¤/ïÅ
!*g~¢zgMãe34/õ XG

JX²ëŠÙ÷āSkÑbÐ¤/ïx@}~7
MDXzztìāe0+»æZgi}ÆæZgÅ§s'T~z{Îg`Æ°æ

YLŠ
qƒg‚rìXÍc*CÙŠz‹ˆÎg`c*e0+¤/ïÐ 5.15

o ¤/›l™Cì'
qƒìÔ�QÐÎg`Zzgi}ÆÐ 5.15

o $å3»:Le0+ÆæZg»z{
Šgxy~ZzgSÏ§bi}ÆÐ×~M™¤/ï»!ð NZ#“WÐgzÂ

ìX'áW
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xæ !*[™z

Ý5+k,»Ñ] æz
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M�R[SkzWz²!»Ñ]Å‚|#ÔðÔSg»Yz¿Zzg
;ƒÆ!*g}~fgZÎvXi}ÔÎg`Ô_5é LGg}Zzg(g}»Ñ]~
¡gLgLxVÅwgnp÷XøgZÎg`Zq-Z+KV»

_5é LGg{ì�Zq-7[_5é LGgzV6,ŒìZzgQkÜZg1VKN'×h+
Ì0*ðYC÷XR[J-Å[Ð¥x™Š{™zu~KƒVÆêF,+

Zg[âg~‚wÅ)Ä6,zZµ÷XQyÅÃq 16 R�xëÐ½ã
:Üsi}É÷áh+øg~KVÅðÐÌ (Radiation) gm,~

//// ¬ZCÑ̂zq™_¶X
üÎg`ÆˆûëÐŒÛd$F,+_5é LGg{L6,z¦/Z6~ó

âg~‚wÅ)Ä6,zZµìX)ª 4 ½ã (Proxima Centauri)

SkÐt!*]ÌªCÙƒCìāøg~KV»Ñ]ÅZÍBð„ ////
Æz‰ÜaZ7ƒ¶̂É™zu~¹ÏKNQkÐ/~(,~
÷XtÌeìāøg~KV™zu~c*Š~±ÅúÒ{ƒXSk»

ÈtāTâœ{6,tM`FFìQÏâœ{6,Zq-c*iZZ+KNSkÐI
ÌŒg{_÷XZ#z{ZK¯0+Ï7g~™(…ÂQ4Æázāâœ}
ÐL±z}óäÀ1X'áW
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‚wÐic*Š{²āÜs™Cì(XøgZ 4 QkÅ¦zÝëJ-î~
âg~4ÆÃA6,zZµìX)ªZkÅ¦zÝëJ- 8 Îg`ëÐ

4~Bì(XZÒ_5é LGg}�kMçÐ›3ðŠ¶Æ‡.Þ÷Ô 8

//// FÎâg~‚wÅ™zg~6,zZµ÷X
YÐ 1924 Ý5+k,~Æ!*g}~øg~î] æ »Ñ]Åz
ät (Edwin Hubble) ƒ]Zi+ÌyT è ic*Š{Š*7ÔZ#Zq-âCÙ

SÏsHāøg~KVS³C7ìX»Ñ]~™zu~¹Ï

KNÌZLâÎzWz²!´º{àgh}ƒññ�Š÷Ô�
Zq-™zu}Å#³‚~-V!-?ç NGu÷āM:~Ã,(,"Æ
‚B‚BQyÅgëg~ÌSŸ†ƒ@*`Y@*ìXZ(›3ðŠêìā

KƒVÆÌÆ‚B‚B7g~»Ñ]ÌÄ¬ˆìZzg
KƒVÆâÎ0*c*YäzZÑÃ,ÌÚ(,|g;ìX

Ý5+k,~»tgZi¦zÝÆLucUƒó æ eZËTä»Ñ]Åz
ÆKƒVÆ‚BñZiäÆfg)Šgc*ÄHXQkä (Red Shift)

(Hubble's Law) Ú(,"zZáÃ+VÅŠ¥\oÃL‡âÈTó

(Proxima Îg`ÆˆëÐŒÛd$F,+*g}L6,z¦/Z6~ó ////
7[ 24.68 âg~‚wìÔ�½ã 4.2 »ëÐÃ, Centauri)

âg~4ÆÃA6, 8.3 éÆ)Ì~ìÔ²øg~i}Îg`Ð
³¢a 14,92,96,644 éª 9,27,72,934.58 zZµìÔ�½ã

Æ)Ì~ìX'áW
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Zzg;ƒÅÇÑbÆfg)U*"$HÔ&TÆ)oQßw
Æîg6,Y**Y@*ìXtŠgc*Ä�,œ~ (Hubble's Constant)

ÆxÅg~Sz!*]~ÐZq-ìXR[ëSk‡.Þ÷āLeZ&ÎæFZW,ó
Æfg)»Ñ]ZzgKƒVÆ;ƒÅñ�Š{ (Doppler Effect)

ÑbÃ³™ÃXR[ëƒSk|Ðl!MÇ{÷ā»Ñ]CÙ
//// ‚ÅÑbÆ‚B’g„ìX 10Ð5 Zq-Zg[‚w~

Ë:æELÄÛÅgzÝc*',¹!©5é LGEFØzV»QkŸÆ**øÐ™zg¸kH ////
sZ>`ƒ** è ÅzzÐî (Big Bang) c*»Ñ]ÆLxS’ZðŠ}Æó

Lgi+Îóc*LucUƒóB@*ìXZ(LeZ&ÎæFZW,óÅzzÐƒ@*ìXSkÅ
‚Š{Vw-VŠ~Y$Ëìā‰ËÇh~ÆMÐúCÙ§s48-
!*0+|™QÐ!~ÐŠzhZc*YñÂQkÅ!gëg~Æ!*)̄ZŒ48-
Š[™i}ƒñ²ë§sÈñ48-�„™EÃMNÐX
!*ÇSÏ§bZ#Ãð*g{ÔKVc*ÃðZzg:æELÄÛZLegzV§sà
z‰ÜZq-ÏÃqgm,~™DƒñëÐ™zg¸Ç`Yg;ƒÂQkÅë

‚Ðå3zZàgzÝÅñãZLZÝîwÐŠg}D›3ðŠ,
ÏZzgøg~§sMäzZáR̀ZxÐå3zZàgzÝÅñãZLZÝ
îwÐŠg}i~ƒðÃMNÏXëÐ™zg¸uzZàKƒVÅ
Ø,LîsZ>`óƒ™gö~LuqâbóƒC¬YC÷X²øg~

‚MäzZáR̀ZÄÛÅgzÝÅØ,LèZ>`óƒ™gö~L¶
ë÷XtïƒÐ¬M7w~ LLLLeeeeZZZZ&&&&ÎÎÎÎææææFFFFZZZZWWWW,,,,óóóó âbóƒYC÷XSÏÃ

¬x6,ÑðXË{m è ä© (1803-1853) ƒ43š5é EGG]L™ŠeZ&ÎæFó è âCÙ
KÆqï(g}Ðå3zZàgzÝ»g8-QkKÆÇg8-Å
Úâb/ucƒäÆÚƒÐSk!*]»l!R0+Zi{Îc*YY'
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ìāz{*g{ëÐ¾gëgÐ¾‚™zgYg;ìXù¦îg6,Óx
KNL--KóÆZW,ÐZq-™zu}Ð™zg¸vg„÷T»Z0+Zi{
LZi+ÌyTóä½ãÓxKƒVÅgzÝ~0*ñYäzZáLucUƒó

„Æf§)Îc*åX'áW (Red Shift)
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`ZÍw

Ý5+k,»Ñ]»ŒÛMãÃt æz
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ìā‚bä�Šgc*©ñ�Š{œ~Ô <îEÂè t!*]S•ð‡.Þ
~Š;ÇV~qÝÅ÷ÔŒÛMÈˆQ7M`Ð :æ

E !*<mQkÅPM
Ý5+k,~» æ ‚w¬Òy™[ìXŒÛMÈˆä»Ñ]Åz 1400

QßwÎgÒÃ§~¼Sk§bÐÒyHì:
Óx°pZv„Ænì
�M�âVZzgi}Ã)š%ä

(¯äzZÑì'z{ ê ÆS’ZY
ZKð~�eLì(,J@*
Y@*ìX"—ZvCÙÚ6,

o ‡›gì

]øÖûvøÛû‚öô²ôÊø^›ô†ô]ÖŠ$ÛFçFlôæø

ýmøô̂mû‚öÊôo]Öûíø×ûÐôÚø^ ½ …ûšô ø ]Öûª

āôá$]²øÂø×FoÒöØ(�ø®õ
½ mø�ø«ðö

O Îø‚ômû†º

)Ã§Ô53:1(

Zgc*]~bs#z é SÏ‚³|ÃŒÛMÈœäÎgèNZ¯
šº)Æ‚B-V£™Hì:

ZzgëäM�y)»Ñ]Æ
�Ì~4](Ã¤‰Ü)ÂZ**ð(
Ð¯c*ìZzgšµë»Ñ]Ã

o ;D−Ygì÷

mû‚õæ$āôÞ$^ ø æø]ÖŠ$Ûø«ðøeøßønûßø^âø^eôª

O ÖøÛöçû‰ôÃöçûáø

Zgc*]Ô15:74( é )Z¯

83



™`äŠzIuzZã™Šc*ā»Ñ]Ô&Zvg„ZÅ�çEO] è SkMe$

ä¤‰ÜZzgÂZ**ðÆ‚BðHìÔzWF,Z0+Zi~CÙ‚ÄZzg
Ý5+k,~Æp6,&4èEGOEZzg æ »ÂpŠz ÖøÛöç‰ôÃöçáXX (,f¬Yg„ìXLL

ü»Ñ]û»öŒÛZg è Ý5+k,~Æ¿Ãð æ zZãìXŒÛMÈˆz
ŠêìXÎgèNZ

Ê-Cÿ
EO

~Sg÷áŠ�Ûâc*ŠH:
Zzgz{aZ�Ûâ@*Yg;ì&?

o 7Y…
O æømøíû×öÐöÚø^ŸøiøÃû×øÛöçûáø

)Z
Ê-Cÿ
EO

Ô61:8(

ª]ìāM`Ð è |Æ!5Õä NGìVÆnt!*]!*)̄
œc*VIÔZ#»Ñ]Æ&?çEOŠZzg)Ãuƒä»ÃtÓx™*~ 14

Ã*] è ZzgD (Astrophys ics) Ûƒ43š5é EGG] è tHY@*åÔD
ÆSk].h+ÃtÐŒÛMÈˆä¾§bSK̈+MÃ (Cosmology)

MÇ{H!²»Ñ]Æ§Š»ÃtSkŠgLåāz{�,œ~Æ
F,›h+|Æîg6,ûtHY@*g;ìX è RzZbJ-™*½~ü**‡.Þ

LEHó»‡âÈˆ¡[|J-g‚ðqÝ:™eX‚āLMí6íó
Y~Z#ZCLÀòÃ›SŸsó7HÂQkz‰ÜJ-QÐ 1915 äÌ

LÃ›§›»Ñ]ó6,SÚü¢û¢åāQkäQküÃØûÅ
Ã (Cosmological Constant) )zZ]~�§¬ÝLÃ*Cxó

//// !3›é NGgs™ZDƒñZLÃØ~ÂuJ-p~™Š~X
LÄƒð»Ñ]óÃ‚ÁU*"$™äÆnLMí6íóä' ////
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ƒ43š5é EGG]Zzggc*èŠZyLZ¿hg�ÛZà}ó è šg|¥zÏâCÙ
Y~«!*g 1922 z{¿åTä (Alexander Friedmann)

Y~LZi+Ìy 1929 Ý5+k,~»Gz£7HÔ&ˆ~ æ »Ñ]Åz

è Y~ŠzZ%OâCÙ+ 1965 Tóä‚³ãCŠzV6,6,zZymJc*Zzg!*ÆHy

(Robert ZzgLgZ',^ÌÔó (Arno Penzias) ƒ43š5é EGG]LMgâ*.çFEEc*kó
äZÐU*"$HXtŠzâV‚0ZyZ%MÅgc*„E̀Ï Wilson)

Y~â.Þ6,Z,̂ 1978 ~zZµLâ¯y§8gR,m,ó~»x™DÔ̧Î

ÐÌu�ÛZiHŠHXtš—zµŒÛMÈˆ»Zq-‚³7{ìX

»Ñ]»ŒÛMãÃt èð
»Ñ]ÆŒÛMãQßßV~ÐZq-üãCŠ~ûQßwtì èð

āüÑzq~û»Ñ]»ÓxãCŠ~ñZŠZq-S»ðÅßg]~åÔ&0*g{
0*g{™DƒñZ”V~].Z™Šc*ŠHXSk¿Ðü»Ñ]»û

;ƒÑzqƒZ�ÚYg~z‚g~ìXŒÛMÈˆSk|ÃSyRÖp
~Òy™@*ì:

ZzgH»�ÛßÍVä7Š¬ á$ ø æøÖøÜûmø†ø]Ö$„ômûàøÒøËø†öæû]œ øœ

]!3›é NGgs é Æ**xÐZq-5¸ (Antigravity) ó é̂¡[ '»Ñ]~Lg›
�Š~7 æ ™zZðÔ�™zu~»ÑC¸ÂVÆ',@Ëºmf§)Ðz

Æ@*ä!*äÐú0*C (Space-T ime) iây - MCÉky
ìX'áW
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ā]M�ã»Ñ]Zzgi}
)ƒ(Zq-S»ðÅ^~
a}ƒñÔ̧:ëä
Q7Mh™].Z™Šc*X

…ûšøÒø^Þøjø^…øiûÏ÷̂ ø ]ÖŠ$ÛFçFlôæø]û¢

X½ ÊøËøjøÏûßø^âöÛø^

)ZÑmCYÔ12:03(

Æ� <îE SàÂ óóóóóóóó ÊÊÊÊøø øøjjjjûû ûûÐÐÐÐ ZzgLL óóóóóóóó …………øø øøiiiiûû ûûÐÐÐÐ ™`~ŠzRÖpLL è SkMe$

óÆpËÚÃë½ñZŠaZ™äÆn5äZzg …øiûÐ ÷XL
ó»ÔT»pÂhäÔ].Z™äZzg …øiûÐ ó„ŠìL ÊøjûÐ !*0+"Æ÷XL

œc*V 14 »Ñ]Åt| è ZµZµ™ä»¿ìXŒÛMÈˆäð

¸Òy™Š~¶ZzgßÍVÃtŠú‹ü„ûŠ~¶āz{Sk!*g}~
è ÔD (Cosmology) Ã*] è ÎvXœ-VÅïÆˆ].h+D

ä!*Ç (Astrophysics) Ûƒ43š5é EGG] è ZzgD (Astronomy) ƒ]
�#ÖÅ <îE ¬x6,7Hìā»Ñ]ÅðZq-L#Šg è „Ãt© æz
ZÏÅ (Big Bang Theory) S»áóÐƒðXLxŠ}Æ»Ãtó

ëw=ôzÂ±ìX
…t!*]c*ŠǵƒÏā‚bÅÓx@*gõ|J-g‚ð

ÅZ+%³zZg[ü6,ŒûìÔT~jZŠ“¬ÝpŠlŠS�x7
g&éEOãÐ è 0*DÉZq-Z,ÇR%Å?Ï™D÷�PˆŠv}Z%

ugLìX é ð0*@*Zzg!-?ç
GN

»Ñ]Ð0üÃc*]6,Œû¹Ð£gZ]0*ñYD
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÷Ô�QkÆM¸iÅZS’ZðqpVÅzŸs#™D÷Ô1üSk
Zzg (Infinite Density) zŠÑÄó æ �ŠûQy~ÐÓxLÑö æ Æ!*z
ÅS’Zð (Zero Volume Singularity) �#ÖÅS»ðó <îE L#Šg

qªÅ§s¢zggÉð™D÷Ô‰:

(Friedmann Model) �ÛZà}»{ā -1

(Big Bang Model) xŠ}Æ»{ā -2

(Edwin Hubble's Model) Zi+ÌyT»{ā -3

(Penzias & Wilson's Model) *.çFEEc*kZzgÌÔ»{ā -4

(New Inflationary Model) 6;ƒ»{ā -5

(Chaotic Inflationary Model) $+Ä;ƒ»{ā -6

c*

(Singularity Theorems Model) s»{ā è S»áÅA

™ÃLgZ̀¡zióZzgL]43©è
HGEE;åóäU*"$HX é !íyZ¯

xŠ}Æ»ÃtZzgŒÛMãS´y
Sk!*[~‚³].z4»¿£™‡gMÃSsòSNŠZ]Å

8¨éGO+MÃK~M‚ãaZ™}ÇX

(Isaac Y~�gzczs',¤â~‚0ZyLM,̂uEHó 1687‡
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g7™Dƒñ¹ā»Ñ]YæZzg é äˆ¡[»»ÑC¦ Newton)

)!3ā.ç NGEGOìX

äüÀòû (Albert Einstein) Y~LZ_^Mí6íó 1915‡

~!*b iây Zzg ky Ã›SŸs7HÔTäâœ}ÔÂZ**ðÔæÔ
§§›»Ñ]üÂËuJ-ûgœ é ÚÅzŸs#ÅXQkäLEHó»¦

™Šc*pz{pŠ»Ñ]ÅZÆÆ!*g}~Ãð*ÃtŠ¶Ð‡Ü

g;X

ä«!*gtGz£ (Edwin Hubble) Y~LZi+ÌyTó 1929‡

ÚzWÌƒg„ z{ 7Hā»Ñ]YæZzg)o7ìÔÉ÷áh+
ìXQkÅïäLxŠ}ÆÆÃØóÃÀŠc*XxŠ}ÆÆ

ZzgLZ›Mg�óó (Martin Ryle) ÃØÃS’Zðîg6,LâgHgYó
»Ñ]ÅZq-4+Zzgëw=ô è äð (Allan R. Sandage)

Æîg6,6,zZymJc*X

Zzg (Arno Penzias) Y~ŠzZ%O‚0ZâVLMgâ*.çFEEc*kó 1965‡

äL»ÑC:©ÅÃqgm,~ó (Robert Wilson) LgZ',^ÌÔó
Šgc*ÄÅZzgtU*"$Hā (Cosmic Background Radiation)

âœ~»Ñ]»M¸iZq-S»ðÐƒZXQÐQ,VäL¿F,+»ÑCZ&+}ó
Æ**xÐñÎxHÔ�ZLZ0+g"C{ (Minute Cosmic Egg)
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ZÑlxâœ{ æ ÂZ**ðg‚råXz{Ze7-®ZzgQkÆË~Sk»Ñ]»Z

ð0*c*ZzgˆRiZVZKNð0*NX

zV~ é egZ+ãCŠ~¤Ð�ZR̀ZÄÛÆZLZL™
æ�Š~MIXz{¤Ðt÷: z ñ�ŠƒC÷ÔÌü‚B„ûç

(Gravity) …èæ
(Electromagnetism) ',¹!©5é LGEÞ

(Strong Nuclear Forces) ¤!gEàð¤Ð

(Weak Nuclear Forces) $zgEàð¤Ð

‚0ZâVÆ–wR[J-Sk»Ñ]ÃðƒñÁz÷
Zg[‚w¦/g`÷XQkS’Zð

²)4-öGOGS»ðÐ¬HåüTÐt 15

»Ñ]Zq-Š}ÆÅßg]~ðƒðì?û‚bSkÎZw»
�Z[Š¶Ð‡ÜìXSk!™+õ NO»iŒÛMÈˆÆSkÒy6,SZy
ÑäÐ„eì:

Z#z{Ë»x»ê�Ûâ@*ìÂ
QÐÜs¸¬Šêìā

o LLƒYóó:z{ƒY@*ì

Úû†]÷Êø¬ôÞ$Ûø^møÏöçûÙöÖøäüÒöàû ø āôƒø]Îø–Foœ

O ÊønøÓöçûáö

)%*Ô91:53(

™C M¯éø Å‚³‚…Sk!*]Ð óó …øiûÐ ŒÛMãS˜bLL
ìā"C{ÂZ**ðä»Ñ]ÃQkz‰ÜüS’Zðû[S»ðÅßg]~
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guJ-ûZzg¤/x£xå&LS»áó» é¦è !*0+|g3åXz{Zq-**‡.Þ
**xŠc*Y@*ìXQkz‰Ü»Ñ]ÅÑÄZzgÜðz‰Ü»S+B5é

EEY
zŠ¸X»Ñ]Æ!*g}~táyHY@*ìāQk æ Ñö (Curvature)

(Zero �#Ö <îE Å�#Ö#¶XS»áÅQkqªZzg#Šg
Å§sŒÛMÈˆ-VS÷ág{™@*ì: Volume)

]M�ã»Ñ]Zzgi}
)ƒ(Zq-S»ðÅßg]~
a}ƒñ¸X

…ûšøÒø^Þøjø^ ø á$]ÖŠ$ÛFçFlôæø]Öûª øœ

X …øiûÏ÷̂

)ZÑmCYÔ12:03(

Zk%µÆˆYUZzgÌ»¿ÑzqƒZÔ&¯Äˆä
SyRÖp~£™Hì:

:ëäQ7Mh™].Z™
Šc*X

X ÊøËøjøÏûßø^âöÛø^

)ZÑmCYÔ12:03(

üxŠ}ÆÐûÔÆ¿ÆM¸iÆ‚B„Zq-²
(Primordial ÆÎz,{~z{LS»áó’™S’ZðMv»ÍÑ

wZg]Zq-7[ ! 0ˆZzgŠ}ÆÆ¯g~ˆQk»Šgz Fireball)

Zg[v¤/i+J-YàXxŠ}ÆÐZq-4ˆ 80 ÐZq-7[
Æ Zg[v¤/i+ 18 Zg[Ð 10 wZg]û°æ

YL™ ! ü„»Ñ]»Šgz
wZg]Ð½ã ! MyàXtÎg`Æ%œ/Æüñ�Š{ûŠgz Šgxy

Zq-DÙZgkHic*Š{wZg]¶XQkz‰Ü»Ñ]ic*Š{F,¯N*yÔS¼ZyÔ
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ER,bkZzgQkÆ#³f¨Z]Æ‚B‚BËuJ-6,zN*yZzg
ER,Zy6,Œ¶X

»Ñ]ÆQkZÍA%µÅ¦k,ÉƒÐ¬LYg`Þó
Y~"™Š{ZK�g 1948 **ò‚0Zyä (George Gamow)

ÆÖˆ (Big Bang) ’k,~7ÅXQkä¹āLxŠ}Æó
»Ñ]Sâ”h+¤/x¶āCÙ§sLEàðwZgC¬5]ó

ÑzqƒÃXSk»ÈtƒZ (Thermonuclear Radiations)

¯N*4, (Short-Wave) āS’Zð»Ñ]ic*Š{ÂZ**ðÆqï8ðENgŠñY
ŠgïðÅā»Ñ]ÅS’Zð"u è Ð©g¶XQkäZq-‡.Þ

(Radiation) ¤/xqpV~¯N*4,Åßg]~0*ðYäzZàÃqgm,~
wZg]Æ‚BÔ�Ç# ! ÃR[ÌYg~ƒ**e34/õ XG

JÔpZLÁŠgz
üˆ Ã XZÏÃqgm,~ //// v¤/i+(Ð¡PŠgZic*Š{ƒ -273o)

Y~L*.çFEEc*kóZzgLÌÔóäŠgc*ÄHX�V�V»Ñ]~ 1965 RiZVû
wZg]°æ

YL@*`Yg;ìX°ZÒw»Ñ]» ! Ý»¿Yg~ìQk»Šgz æz
v¤/i+J-Áƒ[ìÔ�Ç# -270

o wZg] ! üRz‰ûŠgz
Qz6,ìX <îEŠg 3 v¤/i+ûÐ¡ -273.16

oü
Y~Sk!*]Å 1931ä(George Lawaitre) LYg`ßñó

§sS÷ág{HāZ¤/ÓxKƒVÆ!*CÙÅ‚;ƒ»¬Ü̂HYñüZzg

wZg]ì˜VâÅ5½3ð GG²ÅCÙ§bÅ ! z{Šgz -273.16
o

/Ç#ª
w•ßƒ™g{YCìX'áW
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ªkìāz{ƒ è Qk~|›ë6,¨gz„HYñûÂt!*]ŒÛ+
Šz!*g{QÏy6,My�ü˜VÐ»̂M¸iƒZåûXâœ}»t(,Z¢{�

Æ (Cosmic Egg) c*L»ÑCZ&+}ó (Primeval Atom) S’ZðZV
„¼ƒÇ�âèê~A»Ñ]Æ æ **xÐY**Y@*ìÔ¢zg!*8zgz

Ð <îE îg6,0*c*Y@*åXLßñóätGz£7Hāâœ}»z{(,Z¢{Ëz
OŠHZzgZq-/Å§b!*CÙÅ§sQh�X¸»Ñ]ÅðŒÛZg0*ðX
Lßñó»tìwˆRiZVxŠ}ÆÆÃØÅßg]~”gs

�#ÖÅS»á6,!o-)ÿ
NIG

û <îE ƒZXŒVZq-q~S%sìāü#Šg
z{âœ{¾§b„ƒZÔâœ}ä¾§bÛzãR§Zs~Ñ̂zqH
ZzgeÏÔS$i¨é EIGtZzgŠ}ā¾§bÑzqƒZ?ëSy¬]~Yä

ÐS�Zi™,ÐX
„ìāM`ÃMäzZàKNQk æ ZÝ|CÙßg]z

S»ðâœ}ÐS$i¨é EIGt”{Zzge{”{÷ÔT»ŒÛMÈœ~-V£™M@*
ì:

(Singularity) )ƒ(Zq-S»ð
Å^~:æENH}ƒñ¸:

ëäQ7MhŠc*X

½ Òø^Þøjø^…øiûÏ÷̂ÊøËøjøÏûßø^âöÛø^

)ZÑmCYÔ12:03(

S’ZðŠ}Æ»ŒÛMãÃt
»Ñ]Æ−%}~ŒÛMÈˆZq-ŠxZzgMÐ(,J@* èð
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ìXZÝÎZwtìā»Ñ]~L#�#ÖÅS»áóÐS$i¨é EIGtZzg
fsŠzMc*‹IgāSkñçq <îE Ý5+k,~»M¸i¾§bƒZ?qg æz

6,(,~p&÷:
M\²n<ā~)Zq-(
Š}ÆÐS•ð!~Æ

�Š~Ñä æ ‚B)»Ñ]Ã(z
CÙ o zZág„ÅC{â‡ƒV

Úôàû�ø†( O Âöçƒöeô†øh(]ÖûËø×øÐô ø ÎöØûœ

O Úø^ìø×øÐø

)ZÅ¨Òþ
E

Ô311:1Ô2(

QkqÆÑ)Zzgvy(Ð

o �QkäaZ�Ûâðì

ŠbƒÏX <îE óó6,�§{mÂ ìø×øÐ óóZzgLL Êø×øÐ R[…SyŠzRÖpLL
ðÅ§s è óZL|x»åMsŠZgìZzgzZãîg6,¿ ìø×øÐ Å©ûEELL
ðÆ‚B è ó¿ Êø×øÐ Lè S÷ág{™@*ìXt!*]Ì{àñizVìāÂ

™`~zZ§ŠƒäzZá è Zq-ŒÛRmg‚rìXMØZ[ë«Me$

óÆçãZzgZÌÃ−X Êø×øÐ ÂL
¤/Z%ÅZq- / ZÅ¸ç Os æ S]4¨é IGGtüD è LeZËŠuâg!*¹óäD

óóÆ¹ÐçãÒyG÷X@*ëSkÂ» Êø×øÐ LL è ÷ácûÅ¥zÐÂ
é óóÐÃ Êø×øÐº ãCŠ~pËq»Ze7-ÐYZzg”h+Š}ā™**ìXtLL

gÌ0*c*Y@*ìZzg é ìXZq-Zzg°pÆ_.Sk~āƒðÚ»¦
óóZq-”h+Š}Æ»³ Êø×øÐ gì�èÃg{1ÃÈV™@*ìXLL é tz{¦
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gÌg‚rìX!5é LIwÆîg6, é ìÔ�ZLZ0+gS•ð)©àgëg»¦
gëgÆ‚B¸kHìXŒÛMÈˆÌ‹!*g~¬\ <îE óó»puŠg iøËø×öùÐ LL

Æ£™~�Ûâ@*ì:

ŠZäZzg
²Ÿ5Ðö
YNHÃMhï%zZÑX X Êø^ÖôÐö]Öûvøg(æø]Öß$çFp

)ZÑÅxÔ6:59(

óóÆ Êø×øÐ Ü°:©ÅSk¿zŸs#ÆˆM�Z[ëLL
ÃSkÆçãÃ-VF,KM›c* è Åšð NE~çã6,̈g™D÷XZÌÆ7

YYì:
Ð!gëg~Æ‚BªCÙƒX <îE Zq-Z+‘t�°xÆÔÅz ‡

Õ@ÆÔÐªCÙƒäzZÑ7ŠZX ‡

gziZ:»z{¿TÆpSkšÐn‰÷āgzÝÁ ‡

™›tZzgüˆ è ZzgZ0+ƒ}~ªCÙƒÔü&$ðFMÐYë÷ûA$ð
RiZVûƒ»Më[ƒ@*ìX

IgāûÅ‚zÂ±~¹Ð!©lç
EO+ä¬x è SküMe$

™›tZzgƒ»Ò è çãÃF,ßŠ~ìX›v!©lç
EO+äuçãüð

z){ûÌR~.G÷X‰!©lç
EO+äSkÐ'ç NZŠ9;-ê EXEO~zZµ”h+

óóZ,Ëc*RâY» Êø×øÐ LLè Š}ÃV»´‘ÌÒyHìX|tìāÂ
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æ̧q5+k,ƒVXSkÂÆ z pŠêì�Ze7-Zzg”h+Š}ÆÐ

™zu}¢�U*â~wgnp÷�uR0+Zi~ÒyG‰÷XSk
è ƒ43š5é EGG]ZzgD è œc*VID 14 tìāM`Ð <îE Z0+ZiÃZCäÅZÝz

Ûƒ43š5é EGG]Æ!*g}~øg~zZ/**»°¶X
ü»Ñ]ûÐ0ZLƒ43š5é EGGCZzgƒCD» è M�R[ëð

Y,̂{fe÷X‚bÅ¥zÐ»Ñ]»M¸i¾(,}zZ§ÐƒZ?ë
xŠ}ÆÆÃØ»ÜāÒy™,Ð�Zq-¹(,}S’Zð

�Š~MäÐ0ìX æ Š}ÆÆË~»Ñ]Æçz
gé YÆ‚}~LMí6íóÆÄƒð»Ñ]Æ¦ 1950

(Hans ÔL454ø
XGE&4-āõ EGGó (Ralph Alpher) ÐOW,ƒ™Lg&ÒýGZÁó
ä«!*gxŠ}Æ (George Gamow) ZzgLYg`Þó Bethe)

ÆÃ�Ã̈gzpnÆn7HXtÃt‚A‚w¤/â¤/xçV»
%œ/¯g;XqD',ÎV~ŠzŠgc*:VäxŠ}ÆÆÃØÃU*"$

ƒä~æŠŠ~X
Å (Cosmic Red Shift) «Zi+ÌyTÅL»ÑCucUƒó

ÐqÝƒðX (Spectra) Šgc*Ä¶Ô�™zgªƒðKVÆ…3ý LG

<îEŠg 3 Y~ƒäzZà 1965 @*ëƒÐîZzgŠzIuêÁŠgc*Ä

úyÅâMzË-:©ÅÃqgm,~¶Ô�S’ZðŠ}ÆÆ!*¹â0+{
üRW,Z]ûÅßg]~7g~»Ñ]~uZe$GƒñìXnÛ
ƒ43š5é EGG]~ÓxbCÙ6,½7gczIƒÆnxŠ}ÆÆÃØ
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ÃZÌ¹ÏZhÑZ_ZzgãCŠzV6,7gZQ2Zgƒ**åX
ƒ43š5é EGG]ÅZq-ZzgüZëûŠgc*ÄTä‚0ZâVÃLx

Š}ÆÆÃØóüÅœZ‰ÜûJ-î~æŠŠ~z{LMiZŠÜÅn„óÅ
Šgc*ÄìX¬xîg6,tŒY@*åāÜZq-Z+(ì˜V¼Ì0*c*

7Y@*Ô1Z[t!*]¥xƒ_ìāÜYâœ}ÅË:Ë^Ð

½7gìX

óó ÒöàûÊønøÓöçûá æ�Š~¼gZzgLL z 6âœ}»°xÐ
ÆL)D (Heisenberg) Ûƒ43š5é EGG]»t!hé NI@{L34k2.ç XGEEvó

»³ìXSãzZu] (Uncertainty Principle) qªÆ‡âyó
Å)DqªÅÝ]Æ:LZ#S¼Zy~ÐQkÅÓxÅÓx
ÂZ**ð»ƒ̂Âz{"‡°ÏÆ‚B)C„¬ˆZzg-VQk»S:t

(Zero-Point ÜYÆ£x6,ƒäÎXZ¤/Qy#£xÆqï$ā.ç GE
GOZ]

»ùHYñÂz{ÂZ**ðÅŠ-‡#Ö!¨å LGZgÅâi~ Fluctuations)

™D�ÐÔ&eìā»Ñ]Æ™zu}£â]ÐQŠJgàˆ
ÂZ**ðŒYñX&4-@î

EG
GEGSQk!h4›é NGgÂZ**ðÆfg)ü‰Rz‡]ûÃðf¨{

g�¬x é aZÌƒYìZzgˆRiZV¯g~îg6,n{ÌƒYìXt¦
ƒ43š5é EGG]Lígu è Y~eaâCÙ 1948 ÅgÅzŸs#™@*ì«!*gSÐ

ä7HXQyf¨Z]Åñ�ŠÏ» (Hendrick Casimir)
´4o-,ç GGó

ƒ43š5é EGG]LÌÖÊ-.ï GEó è Y„~ûZq-Z%OâCÙ 1948 SÏsÌQÏ‚wü
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äHX (Willis Lamb)

ä (Paul Davies) qw„~ƒ43š5é EGG]Æ6,zWL0*we-m,ó
�Š~M**Zvg„ æ Š8Z:Z0+Zi~tS´yHìā6âœ}»°xÐz
gZ]LxŠ}ÆÆ é ]ÅŠg‹»n»Zq-Zëo]ìXt].h+¦ é Z+

ZzgZv¬\Å‰Šg]Æ!*g}~ (Big Bang Theory) ÃØó
øg}ûzSŠgZu~SŸ†™D÷X@*ëëtŠÙ÷ā&>.çGOZÅš©ðGw
Š}ā»Ñ]»Zq-:LåZzgQÏÆ_.»Ñ]ÅA‚|#Zzg

�Š¿~Mc*X].h+F,+R°ZŠzÑgÆ_.Qk æ _5é LGgzVZzgKƒV»z
(One Billionth Š-‡#ÖŠ}Æ»ª%³Zq-²ÆZg1,{

~åƒŠHåÔZ#KƒVZzg_5é LGgzVÃÀŠ¶zZÑâœ{M: Second)

(One Thou- Zgz,{ é ~aZƒZåXRÍB].ZðZq-²ÆDÙ
æ̧q5+k,ƒð¶X z~sandth Second)

Ã*]Å¥â]Å¦zÝ~ è Ûƒ43š5é EGG]ZzgD è MØZ[ëD
â_·™D÷: è Igā»Ziu è Me$

M\²n<ā~)Zq-(
Š}ÆÐS•ð!~Æ

�Š~Ñä æ ‚B)»Ñ]Ã(z
CÙ o zZág„ÅC{â‡ƒV

QkqÆÑÐ�QkäaZ
o �Ûâðì

Úôàû�ø†( O Âöçûƒöeô†øh(]ÖûËø×øÐô ø ÎöØûœ

O Úø^ìø×øÐø

)ZÅ¨Òþ
E

Ô311:1Ô2(
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�ŠZzgü¬Ðñ�ŠñZŠÐ æ ü°xÐqÝƒäzZáûz
óóÅS˜bSEw™g; Êø×øÐ aZƒäzZàû‘tÆ£™~ŒÛMÈL̂L

æ�Š~M**Zq-S’ZðŠ}Æ» z ìÔ@*āt!*]zZãƒYñāQy»
è Igā»ƒÐZë¥ctìāSk~Ú è %ƒÈ4ìXSkMe$

óó»ÂSEwHŠHìX¹Ð!©lç
EO+ …øh%]ÖûËø×øÐô g1"3ïEGOGÆÒy~LL

g1"3ïEGOGÅ÷áy4+Z0+Zi è ä¹ìātMe$üZv¬\ÅûÚ
(10 Billionth ~Òy™CìXZq-²ÆŠkZg1,{
(10,00,00,00,00,00,00,00,000) H Šk~Second)

_5é LGg}'ç NE#èGOER…ŠÆZq-Š}ÆüÆËû~WxÅßg]~aZ
]Åg1"3ïEGOGÅ¤‰ÜÐ„eìX é ƒñXtƒZvg„Z+

óóÆ ÒöàûÊønøÓöçûáø Zv¬\äâœ~»Ñ]Åú»SgZŠ{�Ûâc*ZzgLL
óó�QÏŠ}Æ»³ìÔQkz‰Ü Êø×øÐ ¬Æ‚BZq-Š}āaZHXLL

g1"3ïEGOGL!*g~¬\Å¤‰ÜÐZq-&>.çGOZÅš©ðGwÛR,~¬Æfg)±ƒ
ìā <îE óóÃ£™™äÅ¸z Êø×øÐ óóZzgÅ©ûEELLL …øhù ™`~Å©ûEELLL è ŠHåXMe$

Óx‘‡]ÃS$i¨é EIGtZzgŠ}ÆÆË~aZHŠHX@*ëSkÐ¬ā
Ãðq¼g5+k,ƒäÆn¢zg~S:]ÅqïƒnQÐg1"3ïEGOG

ÅÌ]„»;qÝ™**7,@*ì@*āz{A»Ñ]Zzg§»CÛR,~
ÂxÆ‡.ÞƒnXtšg|Zq-qÌ~ù]ü»¾wûìXüÍc*

]ä�Ûâc*:û é Zvg„Z+
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÷~Šg‹»n~CÙQk‘tqÆÑ
è ÐC{qÝ™zāTÅú÷~Ú
q æ̧ g1šMÆéyÐZq-Š}ÆÆË~z

5+k,ƒðX~vgZg[ZzgSyKƒV»xZy
ƒVÎ~äZq-xŠ}ÆÆ‚BÜ

ŒV~1g3ìXZ(Š}ā� æz $45é NGE„ ÅÑ
Zq-S»ðÐÑzqƒZZzgQkÆfg)¹Ï

¿ç é Z+¤ÐÔ¸'ÔÃqgm,c*VZzgg›
�Š~MñÔ�¯0+ÏÆn$ƒMh÷X æz
:Qy',ZÇVÐü÷~ûC{qÝ™zÔYè
�Ãð÷~C{©8ìz{CÙ§bÅ',ZÇVÐ

ôpƒY@*ìX

xŠ}ÆÆˆHƒZ'?
Æ(Stephen Hawking) //// xâ8çXLƒ43š5é EGG]L]43©è

HGEE;åó
_.xŠ}ÆÐ�P]ˆ

45Í-ê
XGJZzg™zu}ÁÜÅZ‚ÛZöí

£™qŠPÆ% è ˆZzgQkÆˆZŒFÑÄ‚wJ-»Ñ]Ë‡.Þ

‚w 300 /L]43©è
HGEE;åó™zgÎÆ!ð N].LÂ

µ5Ò5Ðö
Y

GGóÅzÃ]ÆÇ
Y~',¤6ÆdàLMxgeó~aZƒZXQkä‚Û¾Å 1942ˆ

S’Zð½LMxge-Eg;óÐqÝÅZzgQkÆˆz{Zd½'
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wZg]PDÙZg ! Šgz ( ÚÄ„¬ˆXQZ#Zq-!*g)»Ñ]»Rz‰
Æ0*kSâÂZ**ð',ŒÛZg (Nuclei) ŠgZJ-°æ

YLŠHÂS¼ZyZzg%œ/}
:g{māz{ZLŠgxyñ�Š',¹ïFæ6,¸̈MMhÔSkn

Q¹6gU!*ëï™ZVúŠb7,}X
üìwHY@*ìāûù¦îg6,7g~»Ñ]ÌZzgQZ

ƒäÆ¿ÃYg~gÇƒñìÔ@*ëz{´º�×ic*Š{û÷
»g :æ

E ÐM×ƒŠHìXM <îE …Åz è æÝ5+k,~»¿ic*Š{æ z z;V
tq»Ñ]Æ;ƒÃ¼´̧V~gz1»!*)̄¶ÏZzgŠz!*g{Z0+gÅ
§sƒäzZáS%ZxÆšzgZyQyºmòVü˜VÐS%Zx

…÷áh+Q¹M×Ðƒ** è ÑzqƒÇûÐ!*CÙñ�Šâœ}Åæ

(Motor 'Æn‰``ŠHXâ�ZãÅ/~„z{LñR,Egzyem,m,ó
�Šïz æ **òFg~~2ƒŠH1ZkÆ!*z Neurone Disease)

[ÆŠgzZi}QkäLÈ:ƒäŠØXtQÏœ»,åāz{
L‰`-Eg;ó~gc*è»6,zW¯ZzgLEHÅ@*g]™Ïó»,Zg
ŒÛZg0*c*XQk»%ûZq-x‚0ZyÆîg6,EHZzgMí6íÆë

"A Brief History of ?¦gHY@*ìXQkäZKczsÂ[
~'&™*~ƒÐic*Š{�Ûz|#ƒäzZàÂ[»S³Zi Time"

ÌqÝì':Üs»Ñ]ÅðzÂWZzgª#ÖÅFZq-Â
ßgÂVÆ0].h+Ãc*]S•ðM‚ycZñ~ÒyG÷ÉZk
Æ‚B‚Bz‰ÜÅ|ZzgQkÆiäZzgÌÃÌËuJ-
"Õ[™äÅÃÒÅìX'áW
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Ñzq™Š}X�V�V!-<å NEXxƒäzZáôgLƒD−YNÐÔ
Z#ÃðI¹gN*g{ :æ

E QyÆ˜t~!~MC¬YñÏX!*ÆH
…»ÂZ−y',ŒÛZg7gÄ è YñÇÂz{SkŠg!~Ð˜óÇāæ

aZ (Spiral Galaxies) 0*ñÇXSÏZ0+Zi~ä̃ƒð6ŠZgKN
ƒð‰X›vKNX~"g~¤/›l»t¿ªCÙ7ƒZ

(Elliptical z{D~^S(g™C¬IÔQ4ÃD~KN
¹Y@*ìX Galaxies)

~)gzVÅ§s¼¸g~'ç Nµ5é OE] :æ
E

KƒV~_5é LGgzVÆM
aZƒäµYD÷Ô�’Ð½YD÷Zzg6_5é LGgzVÅaZö
Æn{xñZŠ½™D÷X
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xæ `™z

Îg`ZzgÂÄFÅð
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»Ñ]ÅzWz²!‚|#~i}Zq-R,Îg`»üRŠÌ
‚û(g{ì�ÑÅVKƒVüÅgshû~ÐZq-KVü±
z}ûÆüZq-7[*gzV~ûZq-)g}6,zZµìX

Z`»Š-‡#ÖÈì�el,|™zh :æ
E Îg`EàðS

wZg]Æ‚B®g;ìXQk»¢ ! v¤/i+Šgz (1,50,00,000)

kH(,ZìZzgic*Š{F,»Ñ]Æ¯F,+ÁÜ 100 i}Æ¢Ð

ÑÄkH 3 ;àgzXZzg45Í-ê XGJ6,ŒƒäÆ!*z�ŠQkÅHi}Ð

ic*Š{ìX
Åû™zu~c*Š~±»üúÒ{û_5é LGg{ ±z} øgZÎg`ü

™zh‚w¸ZLÐ¬xâ@*g} 6 Zg[ 4 ìÔ�M`Ð½ã
�Š æ ÆW6,Œä̃ƒð’Æ!*ŠwÐçz (Supernova)

~Mc*åXQk’Zzg¤/Šz½gÆic*Š{F,ZVüZLZ0+gâ‚�û
;àgzXZzg45Í-ê XGJÆûÍáÅ§sSNƒäÑZzg-Vz{Îg`

Š~MŠH&M`ëƒY…÷XQk˜Rƒñ}âœ}»!*¹ æ�z
zâiZG{Îg`Æ°æ

YLŠ6ÎäÎÔZzgƒÐ¬Qküâœ}ûÐ

üÂÄFÆegzVû(,}(g}!n.ç NIG~Ô−iÔ-gßZzg0yú
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0*ñXi}É!*¹üÓxgLû(g}Zzg(gd»°²āˆ¤/Šz
½gÆ!*¹â0+{f¨Z]ÐaZƒñX

i}ZzgQk»¡~Sg»Y èð
i}S’Zðîg6,"S•¤/x¶ZzgSk6,üËnÅûcñ�Š -1

:¶Xz‰ÜÆ‚B‚BtQ~ƒC¬ˆZzg"âVÐå3zZà
Z`Ð%æFNcƒˆXüi}ÆûS’ZðšzgÅcCÙ¦/Sk :æ
E uVÆS

‡.Þ:¶āëQk~¯0+{g{MhXQk~Mx!*Ç7¶É

;àgzXÏàÜiCÙ~™‰X

]äû¯0+Ï¼Z+S’ZðqpV~ é Qkz‰ÜüZvg„Z+ -2

üaZÅû¶�«gzV~„1MZzg6,zZym|$Ë¶Xeìā
ZÜVÆYÆË~Z+(,~(,~‚854è

EG
GaZƒäµˆƒVÏÔ

!*g~ è ¹Y@*ìÔZzgz{üZ% (Macromolecules) ÎL–GzâÅ5½3ð GG²ó
¬\Ðû«gzV~ñ�Š™zu}ZÜVÐZ+„'×h+‚854è

EG
GaZ

™äÆ‡.Þƒ‰ƒVÐX6âÅ5½3ð GGßVä'×h+âÅ5½3ð GG²ÃÀ›c*Zzg-V
�Š~MˆX æ ±z è Sg»YÆSk¿Ð¯0+{R�xÅpŠ»gR‚ÛZö

¯0+ÏÅQyS’ZðªVä¹ÐiCÙYâœ}¹™ŠØ -3

ZzgMxÃÀ›c*X-VM×M×cZ,F,0ÌÁÜ~psƒC¬
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ˆÔ�M`Ìü¥zñi}6,{]û0*ñYD÷ZzgQküâF,I”{
:æ
E cûä¯0+ÏÅRdRlx:÷Z]ÔŠVÔ˜DYâgzVZzg!*ÆH

SK̈ãÃF,¹5+k,ƒä»ñµ�ÛZëHX è ZJ‡]û± æ üRÑs

ÂÄ¡]ZzgŒÛMy
!*bS®gÆQkÂZ−yÔëM°Zzg¬zÈ!*bä7g~»Ñ]

¡]ÃÀ›c*Zzg6,zZymJc*ÔXÆ�ÓxKNÔ è ~¸Z2
�Š',ŒÛZggÇƒñ÷Ôw•5+k, æ *g}Ô(g}Zzg™zu~‘‡]ZCz

÷Ô¯0+{÷Zzg!*bS®gÆ‚B̂z½¿÷X
!*ÑÓx̂zßg]ŒÛMÈˆ-VÒy™@*ì: <îE »Ñ]Åqg

ZzgH»�ÛßÍVä7Š¬

ā]M�ã»Ñ]Zzgi}
)ƒ(Zq-S»ðÅ^~
a}ƒñÔ̧:ëä
Q7Mh™].Z™›c*ÔZzgëä
)i}6,(CÙ¯0+{q)Åi0+Ï(
Å%Š0*ãÐÅÔÂHz{)Sy

ƒ™R[Ì( M¯éø ›ëÐ

o SZy7ÑD

á$ ø æøÖøÜûmø†ø]Ö$„ômûàøÒøËø†öæû]œ øœ -1

…ûšøÒø^Þøjø^…øiûÏ÷^ ø ]ÖŠ$ÛFçFlôæø]Öûª

æøqøÃø×ûßø^Úôàø]ÖûÛø«ðô ½½½½ ÊøËøjøÏûßø^âöÛø^

O Êø¡ømö©ûÚôßöçûáø øœ ½½½½ ÒöØ$�ø®õuøo)

)ZÑmCYÔ12:03(
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Zzgëäi}~ôpNh¯
ŠØ@*āZ():(ƒā}

)i}ZLæZg~(w•

™DƒñQ7á™»&4/õ E
FE

ÑZzgëäZk)i}(~
¤Š{gZ5)Š̈}(¯ñ@*ā

ßv)Z2ßVJ-î
o Æn(gZ{0*Ã

…ûšô…øæø]‰ôoø ø æøqøÃø×ûßø^Êôo]Öûª -2

áûiøÛônû‚øeôãôÜûæøqøÃø×ûßø^Êônûãø^ øœ

O Êôrø^q÷^‰öfö¡÷Ö$Ãø×$ãöÜûmøãûjø‚öæûáø

)ZÑmCYÔ12:13(

)ªi}Æ Y Zzgëä\)ó
zV(Ãôp¿¯c* é !*Ñð™
i}ÃÜÐMä è )@*āZI
ÂVZzgYgq: é zZà&<Óë NX¸

ØzVÆ!¸ç NERW,Z]Ð

XN(Zzgz{Qy)�Ì~4]
o Å(¶KEVÐ¥z¤/ŠZV÷

æøqøÃø×ûßø^]ÖŠ$Ûø«ðø‰øÏûË÷^ - 3

æ$âöÜûÂøàûSmø^iôßø^
tttt

ÚøvûËöçû¾÷^

O ÚöÃû†ô•öçûáø

)ZÑmCYÔ12:23(

„ZvìTägZ]Zzg æ Zzgz
›yÃaZHZzgÎg`Zzge0+Ã

}(ZL é )Ì(ÔÓx)M�ã™
ZLæZgÆZ0+g!~Ð

æøâöçø]Ö$„ôpûìø×øÐø]Ö$nûØøæø - 4

ÒöØ' ½ ]Öß$ãø^…øæø]Ö�$Ûû‹øæø]ÖûÏøÛø†ø

O ÊôoûÊø×øÔõm$Šûføvöçûáø

)ZÑmCYÔ12:33(
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o ¾D−YD÷

ZzgQkäSk)i}(ÆQz6,
Ð¸g~NhgÇZzgZk
)i}(ÆZ0+g(,~',•g¿
)nnÅ»3Zzg›zúÅ

'(ZzgQk)~ZK‘t ȩ́
Æn(‚âÈuHgH
�Óx¤gzVÆn7V

oì

æøqøÃøØøÊônûãø^…øæø]‰ôoøÚôàû - 5

ÊøçûÎôãø^æøeø^…øÕøÊônûãø^æøÎø‚$…øÊônûãø«

‰øçøSð÷ ½ m$^Ýõ ø …ûeøÃøèøœ ø Îûçø]iøãø^Êôoûœ øœ

O Ö(×Š$^ñô×ônûàø

)sÔ14:01(

Qz{)Zv¬\(M�yÅ§s
ƒZāz{)Qkz‰Ü( <îEá

™ðZV)‚(åXQQÐZzg
i}Ã¬›c*ā?ŠzâV)!*b

S®gÆÂZ−yÆn(pÙ
ÐMƒc***pÙÐÔQyŠzâV
ä¹āë)¡~ÂxÆ

o �(pÙÐq¢÷

$öÜ$]‰ûjøçFpāôÖøo]ÖŠ$Ûø«ðôæøâôoø -6

…ûšô]ñûjônø^ ø �öìø^áºÊøÏø^ÙøÖøãø^æøÖô£

iønûßø^ ø Îø^Öøjø^œ ½ æûÒø†ûâ÷^ ø ›øçûÂ÷^œ

O ›ø^ñôÃônûàø

)sÔ14:11(
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QŠz){m(%Zi~‚]
M�y¯ŠØZzgCÙM�yÆ
R©xQk~ŸŠØÔZzgë

äM�È™*ÃlZ̈VÐ

¦zÞŒZzgQkÃôp)Ì(
™›c*ÔtSOxìi',Š„

o )Zzg(DzZág„»

ÊøÏø–ø^âöà$‰øfûÄø‰øÛFçFlõÊôoû -7

æûuFoÊôoûÒöØ(‰øÛø«ðõ ø møçûÚønûàôæøœ

æø‡øm$ß$^]ÖŠ$Ûø«ðø]Ö‚%Þûnø^ ½ Úû†øâø^ øœ

ƒFÖôÔøiøÏû‚ômû†ö ½ eôÛø’ø^eônûxøæøuôËû¿÷^

O ]ÖûÃøô̂mûô̂]ÖûÃø×ônûÜô

)sÔ14:21(
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xæ `^ð L

ŒÛMyZzgÃ›SŸs
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(Cosmology) Ã*] è èÃg{!*ÑMc*‹Igā»‚³_·D
ÆqgzfsQßw?m,™@* (Astrophysics) Ûƒ43š5é EGG] è ZzgD

ì:

gÆ�ŒÛMÈˆtC@*ìāâœ{ZzgÂZ**ð é Æ¦ ÊøjûÐ Zzg …øiûÐ -1

Zq-„q¸Xâœ{2ƒðÂZ**ðìZzgÂZ**ðâœ}ÅMiZŠ”{ ê S’ZY
ÃÌüZq-™zu} (Time & Space) ^XSÏ§b(Zzgz‰Ü

Ðû].Z™****eìÔŠzâVÚµqª~0*ñYD÷X
g1"3ïEGOGÅ¤‰ÜZzgŠ!*ƒÆ¿ÐM�âVZzgi}Ã½ãMh™].Z].Z™
›c*ŠHXtŒÛMãgZiLMí6íóÆÃ›SŸsÆf§)ü�,œ~
ÆRzZb~û©¬x6,Mc*X

û »Ñ]Ã¤‰ÜÆfg)aZGYä ü æø]ÖŠ$Ûø«ðøeøßønûßø^âø^eôªømû‚õ -2

gSk‚³|ÃÈV™@*ìā»Ñ] é ÐqÝƒäzZÑŒÛMã¦
æÝ5+k,~Zzgñ�Š{qªJ-ÔZq-ZVÐ z ÅðÐá™QkÅ

á™ÂÄ(gÇyZzgKƒVJ-CÙqÅ’»S®g°ƒZzgÂZ**ðÆ
',ŒÛZgg�ZzgÂZ−y6,FFìX
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]ûÅ é ]ûZzgLŠ«óü%œ/¤/m,¸ é t°ƒLæóü%œ/âb¸
]ó é ]óZzgL%œ/¤/m,¸ é ¤!V~¼g5+k,ƒ@*ìX´z{Zi,L%œ/âb¸

æ�ŠÅ z ~ÂZ−yZq-Z,ñµzûÅ¶K0+„™@*ì�ÂÄ(gÇyÆ
J-$ìXð~#³!*gZq-™zu}Ã¤ZzgñZ¬!*gŠ«™C÷X

¤/›l(g}ƒVc* è »Ñ]~ñ�ŠÓxZâYÃ'pZ{z{Îg`Æ°æ YLŠ"
ZW,%œ/~ è …Æik, è E®Ò54øGJÆ°æ

YLŠ˜tzZáS¼Zy'æ
]û„Xñ é ]ü%œ/¤/m,¸ é ¤/äZzg!-<å NEXxƒäÐQyÅ¤/›Ù¸

ƒñìX@*ë»Ñ]»ÓxÂZ−yZzgÂxg1"3ïEGOGÆaZ™Š{°ƒZzg
ÂZ**ð„Ð±ìX

LMí6íóÆLSàÃ›SŸsóÆf§)ŒÛMÈˆÆ -3

g'ā»Ñ]Ã¤‰Ü)ÂZ**ð(Æf§)aZHŠHì'ÅzZã é Sk¦
)zZ]ìÔªÂZ**ðZ, E=mc2 Â}xM_ìXSkÃØÅãCŠ

Æ%$üEOÆ (Velocity) âœ}6,ŒƒCì&gzÝÅ�gëg
‚B¢[Š~ˆƒXtmSk!*]ÃªCÙ™@*ìāâœ{ÂZ**ð„ÅZq-
^ìZzggzÝÅ�gëgÅ!¨å LGZgÆÚø~âœ}ÆCÙZVÆZ0+g
ÂZ**ð»"C{fí{ñ�Šƒ@*ìXt)zZ]Îg`Zzg™zu}*gzV~
ÂZ**ðÆfgZùÅzŸs#Æ´z{ZbÂZ**ðZzgZV/ÅãCŠ,Ì�ÛZë
™CìX

Mí6íÅtŠgc*ÄSk|ÃÈV™CìāZVÅ‚|#
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æ�Š~ÑðˆìXtü|û z Æfg) (E=mc2) ¤‰ÜªÂZ**ð
SyMc*‹ŒÛM6Ð¾ŠgëM}ì:

Zzgëä»Ñ]Æ�Ì~
4]Ã¤‰Ü)ÂZ**ð(Æ
f§)aZHZzgë„QÐ

o Ý5+k,gnp÷ æz

mû‚õæ$āôÞ$^ ø æø]ÖŠ$Ûø«ðøeøßønûßø^âø^eôª

O ÖøÛöçû‰ôÃöçûáø

Zgc*]Ô15:74( é )Z¯

ZzgQÏäCÙqÃaZ�Ûâc*ì
ÆCÙ Y zSg» Y QQk)Å’

%³6,QkÆpZmÔRdw
]RºnCÙq(ÃZq- é Zzgæ

o g{Z0+Zi}6,IZc*ì éH

O æøìø×øÐøÒöØ$�ø®ûõÊøÏø‚$…øåüiøÏû‚ômû†]÷

)ZÁ‡yÔ52:2(

SyüMc*]û~CÙÚÅ¤‰Ü)ÂZ**ð(Æfg)ðÔZzgCÙ
g0*c*Y@*ì: é t»¦ è q~Zzgâœ}ÆCÙZV~ÂZ**ðÆpÐƒœ

gR0+Zi} é ëäCÙÚZq-H
ZzgøgZ¬Â o Ð¯ðì

ÏgÏZ,)zZµ(ƒYñÇ
o ‰Mç»O¥

æ$Úø^ O āôÞ$^ÒöØ$�ø®õìø×øÏûßø^åöeôÏø‚ø…õ

Úû†öÞø^āôŸ$æø]uô‚øéºÒø×øÛûxõ øœ

O eô^Öûfø’ø†ô
Ý

)Z™Ô45:94Ô05(

tMc*‹IgāªCÙ™C÷āð»¿Zq-¬Åz~
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ƒäzZÑŠ}āåÔTä¿ŠgMæÆnZq-²»¹ðhZ²ā
ÜsHZzgCÙf¨{ÂZ**ðZzgS:]~åÚƒg‚råX

ŒÛMÈˆSk‚³|Ã"Õ[™@*ìā»Ñ]»Óx -4

)Zzgz{ æøâôoø�öìø^áº uVÆ!*ŠßVÅßg]~ñ�Šg;X ê �Ì~ñZŠS’ZY
Qkz‰Ü’Æ!*Šw¸(ÆRÖp)ãîg6,™{ãü}ûqªÅ
ñ�ŠÏ?m,™D÷XA$Qyü}!*ŠßVû~áZiyƒCÂx
F,KM›c*ŠHÔTÆ�Zg1VKƒVZzgQyÆSÐZŠ~Âxw•5+k,

Ý5+k,÷ZzgZÌJ-Qy~Ãð”Zƒc* æ ÷XÓxKNàz‰Üz
°xÂZ−yüaZû7ƒZÔZ#J-SfÈg1"3ïEGOGÑÍgìÇüZ(„gì

)ë¾~gŸq~Ð¬OÑD÷(ÆRÖpSfÈ œøiønûßø^›ø^ñôÃônûàø Çû
g1"3ïEGOGÆSØYÅ§szZãS÷ág{™D÷X

Æ»2 iønûßø^›ø^ñôÃônûàø øœ

ÂVÃ»Ñ]~ËnÅ°xÂZ−yÅßg�waZG é ±mgö
II

¸ -1

%4îg6,pÐƒZ0+Zi~ZC»x™**e34/õ XG
JX

Z[ :æ
E wZg]Æn¢zg~ìāz{£/âjwÃ ! cðŠgz -2

G%áZiygìX

¡] è �Ş̌Z2 æ !*gÂZ**ÇVÆ!*z Y ~ñ�ŠM Y cðÂZ−yÃÜ -3
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Å0*‡Zg~™ãe34/õ XG
JX

z›<”{ÂÄg1"3ïEGOG�ÓxR̀ZÄ�Ì~ZzgKƒV~»ÑC
ÂZ−yaZ™@*ìÔQÐŒÛMÈˆ~SyRÖp~ÌzZãîg6,ÒyHŠH

ì:
ZzgQkäCÙM�y~Qk»
)�Ì~(R%z›<™›c*ìX

X æûuFoÊôoûÒöØ(‰øÛø«ðõœøÚû†øâø^ ø æøœ

)sÔ14:21(
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`Xgx

‚]M�âVÅ‚³̈
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gé ŒÛMÈˆ‚]M�âVÅñ�ŠÏZzgQyÆâÎëM°»¦
7™@*ìX¸!*]SyMc*]~zZãÅˆì:

QÏä‚]M�ã4]Qz6,
ÒaZG÷X

X ]Ö$„ôpûìø×øÐø‰øfûÄø‰øÛFçFlõ›ôfø^Î÷^

)Z<Ô76:3(

Qz{)»Ñ]Æ(!*Ñð”V
ƒZÂQÐ <îE Å§sá

Š¥„™ÆQyÆ‚]
M�ã4]¯ŠØÔZzgz{CÙq

o »Y+zZÑì

$öÜ$]‰ûjøçFpāôÖøo]ÖŠ$Ûø«ðôÊøŠøç#âöà$

æøâöçøeôÓöØ(�ø®õ
½ ‰øfûÄø‰øÛFçFlõ

O Âø×ônûÜº

)ZÂ{Ô2:92(

7 M¯éø H?Sk|Ð

ƒāZvnguz¬\ä¾
§b‚]M�ã4]Qz6,Ò

o aZ™gÇ÷

ÖøÜûiø†øæû]ÒønûÌøìø×øÐø]²ö‰øfûÄø øœ

O ‰øÛFçFlõ›ôfø^Î÷^

)âbÔ17:51(

ZzgGëävg}Qz6, æøÖøÏø‚ûìø×øÏûßø^ÊøçûÎøÓöÜû‰øfûÄø›ø†ø]ñôÐø
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ÒZgèÆ°æ
YLŠcñi é )™

~ÂÄ»Ñ]Å™«Æ
n(‚]gZ5)ª‚]
!©5é LGEFÖCVc*yZy(¯ñ

÷Zzgë)»Ñ]Å(ð

)ZzgQkÅ™«Æ»çV(
Ð"̧:¸X

O æøÚø^Òöß$^Âøàô]Öûíø×ûÐôÆø^Êô×ônûàø

)ZÅ.íëyÔ32:71(

Æ¼¥zqãçãZzgÂù]Ì¹Ï ‚‚‚‚]]]]MMMM����ââââVVVV Z¤/p
·§~7G‰÷'ZzgëQyÅ@*G™D÷'1QkÆ
‚B‚BA»Ñ]ÔQkÆÜð4]ÔR�Ä�Ì~ZzgÜYZzg»Ñ]
Ð´¼‚³ZzgƒCÂí]Ìøg}D~Mð÷XtA

ñ�ŠZ]¥zqãZzgâˆZÅŒ43™ö EGñ�ŠZ]ÆvØZ@ÌU*"$ƒMh÷X
R[ŠzâV~Ën»Ãð§Š7ƒ**e34/õ XG

JXüZzgzZªSyŠzâV~
Ãð§Š7ìû

«zŸs#

gé »Ñ]Ð0‚]M�âV»¦
ŒÛMÈœäZK¹ÏMc*]~‚]M�âV»£™HìX

�Š‚bZÌSk æ ‚wÐ»Ñ]Ð0î]Æ!*z 200 ¦/¸

122



~P :æ
E !*g}~î¥â]qÝ™ä~**»xg„ìXÜsM

‚zV~Ûƒ43š5é EGG]Æe~PS•ð›NŠgc*©ƒð÷Zzg
üQyÐû7ÒŒÛMyÅ›+MU*"$ƒˆìX‚bä�¼Ì

Šgc*ÄHìz{«g~Ð�Zq-¢{üÅwg‚rûìÔpQ
ÌQkäÁZiÁZKëŠzœ-VÅæƒVÃt™**Ñzq™›c*ìX

qZzgë é üF,ÅÆ**ñgûeZËŠuâg!*¹Æ_.»Ñ]–
%œ/ïFqVÅ?Ï™CìXü«Zzgû%œ/~µ"Ñg*gzV
Ð“WzZàKƒVZzgQyÆ¤/zƒV6,ŒìXQkÆQz6,zZµ
™zu~µ¹Ï!©5é LGEFS:]ÅqïìÔ�¸Zui)*gzVÆ
œV(6,ŒìXQkÆ°æ

YLŠŠ~!©5é LGEF÷ì�»Ñ]Æ^¨Ðö LE

£â]ÃZLô~nƒñìX
ƒÐZ0+gzãŠZ],{Zzg{mîg6,øgZZCÂÄFZLÓx

!hé NI@{´‘ìXZkÂxÅZ0+gzã è (gzVÆ{0+ZyÉM‚yF,+‡.Þ
‚|#&ZµZµ!©5é LGEFyZâV6,

!o-)ÿ
NIG

ìX
ƒÐ¬ÂCÙ(g{Zq-!©5é LGEFyZy»â´ìÔz{'Z¤/ƒ

Â'QkÅcƒCìXz{(g}Ð!3}ÿ
GOR§ZsÐ0ƒCìX

QQkÆˆÂÄFÆSâZ`ÐÓx(g}Zq-™zu~ïF÷

úŠï÷X'×h+',MVCÙÂÄFZKKVÆ‚BZq-Zµ

üzWz²!û!©5é LGEF´ºÅãCŠg‚rìXüzZãgìāûÁZiÁ
Zq-7[*g}c*Îg`ÂÜsøg~$ÓÀö Lz}**òKV~÷áï÷X
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'×h+ZdR6,Mk0*kzZµKN®Òn.çHi)KƒVÆ¤/z{(ÆZq-Zzg
!©5é LGEFyZy»!*)̄0YC÷X°ÂZ#M\i}c*Ë™zu}
(g}ÐM�yÅ§sÃ™D÷Â‚]üZ+û!©5é LGEFdV~
²¡ç
YL}ƒñƒD÷Ô�ÜYÅÙZã~«îðS(g™_ƒVXZ¤/ë

ŒVÅ§sÃšzhZNÂü‚]M�ySkF,KM æ i}Ð»Ñ]Åz
ÐzZµ÷û:

z{ÜðyZyÔTÅãCŠëZLÂÄFÆ‚Bï ªM�y: -1

™gnp÷X

øg~KV»ÜðyZyìXtz{!©5é LGEFyZyì ™zuZM�y: -2

&$ÓÀö Lz}»%œ/úŠêìZzgz{qw„~Šgc*ÄƒZìX

øg}£ò®Òn.çH)KƒVÆ¤/z{(»ÜðyZy ŠZM�y: -3

ìX

»Ñ]»%œ/~!©5é LGEFyZyìÔ�KƒVÆÓx aåM�y: -4

¤/zƒVÆù´Ðú0*@*ìX

(Quasars) »ÑC÷ü6,Œìû�¸Zui 0*vZVM�y: -5

¯D÷X

�A«ç
GXG~Åqï è #ƒð»Ñ]»yZyìÔ&§‡ ÙM�y: -6
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üúªƒðûKN¯C÷X

ƒÐÛzãyZyìÔ�KƒVÅ)özŠ ‚ÂZVM�y: -7

ÙZãÐú0*@*ìX

Sy‚]µŠgµM�âV»£™ŒÛMÈˆäüW`Ðû
œc*V¬zZ”sR0+Zi~™›c*åXü‚]M�âVÐ´Mc*‹ 14

Igā‚—,]~¦/g_÷û

™zu~zŸs#

ƒCqVÆÚ^ï NE~‚]M�âV»£™
gÃZiZ0+Zi~KÆnëÛƒ43š5é EGG] é ‚]M�âVÆ¦

Ð´P'×h+¥â]»¿£™™**I™,ÐX
gÃAqb÷X é¦è èÃg{!*ÑM�ãqVÆŠgxy**‡.Þ

7[³¢aJ-#ƒðìX 65 'Áz÷ ««««MMMM����ããããµµµµ -1

DÙZg 30 '�øg~KV»¢Ìì'Zq-ÑÄ ™™™™zzzzuuuu~~~~MMMM����ããããµµµµ -2

âg~‚wüzWûìX

ÑÄâg~‚wÅ 20 '�øgZ£ò®Òn.çHì' ŠŠŠŠ~~~~MMMM����ããããµµµµ -3
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zŠ~#ƒðìX æu

'�KƒVÆÓx¤/zƒVÆù·ìÔZzg aaaa¶¶¶¶MMMM����ããããµµµµ -4

™zhâg~‚w¢6,”ìX 10 »Ñ]»%œ/úŠîì'

'Zq-Zg[âg~‚wÅ)Ä6,zZµìX 0000****vvvv,,,,MMMM����ããããµµµµ -5

Zg[âg~‚w™zgìX 20' ””””MMMM����ããããµµµµ -6

'QkÐÌFkHMÐìüT»R0+Zi{Î**õw ‚‚‚‚ÂÂÂÂ,,,,MMMM����ããããµµµµ -7

ìXû

Zq-M�yÐ™zu}M�yJ-»Kã*̂*eìÔT»ª
ÂV6,üâ»SK̈ã é :L"�÷ágëg»°x”wZzg™zuZ:L!©5é LGEF¸

zŠÐ¦/gäÆn¢zg~ì æ »ûqÌ~:ƒZiìXSyM�âVÅu
ā¦zÝÐic*Š{gëgqÝÅYñÔügzÝÅgëg»”waèâœ~

ââââœœœœ}}}}ÅÅÅÅ LLLL R�xÆn‡**eìSknûSk»™zuZÈtƒZā
qÝÅYñX ™™™™****ÐÐÐÐ����]]]]óóóó

gé Š~zŸs#'Ñ$45é NGE„R…Š»¦
pÐ„R…Š»ÌìXZM�âV Ñgé ‚]M�âVÐ´¦

~ñ�Š¬ÅêLkVZR…Š»qïƒ@*ìXSkÒpÐ‚]M�âV»
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gÃÌ÷áïìXaèëZÌ é g‚]].Z].ZÜð$hÒhÒð
G

VÆ¦ é¦
J-üz‰ÜÉûegÐic*Š{R…ŠÃCk7™Mh®Zøg}n°
ZÒwSyÑpÐ„R…ŠÃü»ˆû™Zie7X
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xæ !*[^ð L

Sg»ñ»Ñ]
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`ZÍw

Sg»ñ»Ñ]ÆbRŠzZg
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ŒÛMÈˆSK̈+MÃQkÆSgŠ°æ
YLŠ#ƒð"ÍÔxZzg!*¥−)

]Å@Ze$Å é »Ñ]»E+™{™DƒñtŠgkŠêìāz{Zvg[Z+
Ð Y S¤®)¦/Zg~™}XSyPMc*]»_·Sk»Ñ]ÅðZzgSg»

÷XX~Sg÷áŠƒZ: g;ö5+k, 0¹Ðï]zZã™@*ìT~ë
$¨45é GGGESvgZg„ZvìTä
M�âVZzgi})Å!*Ñðz
ik,,»Ñ](Ãb%Zi~

D+g+Cé GESaZ�Ûâc*X

āôá$…øe$ÓöÜö]²ö]Ö$„ôpûìø×øÐø - 1

…ûšøÊôoû‰ôj$èô ø ]ÖŠ$ÛFçFlôæø]¢

X m$^Ýõ øœ
)-÷Ô01:3(

Zv„ÂìTäM�âVZzg
i}Zzg�¼QyÆŠgxy

ìÔÃb%Zi~aZHÔQ
ZLª6,ªx�Ûâc*'z{M�y

Ði}J-CÙ»xÅD+Û�Ûâ@*
QÏ ìÔQt»Ñ]

]ø²ö]Ö$„ôpûìø×øÐø]ÖŠ$ÛFçFlôæø -2

m$^Ýõ ø …ûšøæøÚø^eønûßøãöÛø^Êôoû‰ôj$èôœ ø ]Öûª

ý½ $öÜ$]‰ûjøçFpÂø×øo]ÖûÃø†û÷ô

Úû†øÚôàø]ÖŠ$Ûø«ðôāôÖøo ø mö‚øe(†ö]Öûª

…ûšô$öÜ$møÃû†ötöāôÖønûäôÊôoûmøçûÝõ ø ]Öûª

ÖûÌø‰øßøèõÚ(Û$^ ø Òø^áøÚôÏû‚ø]…öåüœ
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Å§sß^YñÏÔZq-Z,

›y~�vg}ÑgÆ_.
o Zq-DÙZg‚wÆ',Z',ƒÇ

O iøÃö‚%æûáø
)3Zã{Ô23:4Ô5(

M�âVZzgi}~�¼ì
„æ ƒZvÅÄ™D÷Zzgz
o i',Š„7À.ï LGzZÑì

M�âVZzgi}~QÏÅ
„i0+ÏZzgñ] æ Ó#ÖìÔz

ìZzg :æ
E „ZÍwzM æ ŠêìXz

ªCÙz!*íìZzgz{CÙÚÐ

„ÂìT æz oì M¯éø l!
äM�âVZzgi}Ãb%Zi

X ~aZH

‰øf$xøÖô×#äôÚø^Êôo]ÖŠ$ÛFçFlôæø -3

æøâöçø]ÖûÃøô̂mûö̂ t …ûšô ø ]Öûª

ÖøäüÚö×ûÔö]ÖŠ$ÛFçFlô O ]ÖûvøÓônûÜö

æøâöçø t mövûóæømöÛônûkö t …ûšô ø æø]Öûª

æ$Ùö ø âöçø]Öûª O Âø×FoÒöØ(�ø®õÎø‚ômû†º

æø t æø]Öû«ìô†öæø]Ö¿$^âô†öæø]Öûfø^›ôàö

âöçø]Ö$„ôpû O âöçøeÓöØ(�ø®õÂø×ônûÜº

…ûšøÊôoû ø ìø×øÐø]ÖŠ$ÛFçFlôæø]Öûª

X m$^Ýõ ø ‰ôj$èôœ

4( - )Z�h+Ô75:1

ŒÛMÈœ~SyÆ´z{ZzgÌ¹ÏZ+Mc*]ñ�Š÷�
»Ñ]ÅðzSg»Y6,gzÝeZr÷XëZLñçq6,Šx(,JDƒñ

fs <îE Qy~ÐPZq-»£™™,ÐXèÃg{!*ÑMc*]Ðë&óE‚ãqg

ï]qÝ™Mh÷:

»Ñ]¡qŠU*Cîg6,çóN�Š~7MðÉtZvg„ -1
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ZÅ�çEO]ÆSgZŠ}ZzgQkÅŠg‹»n»³ìXSk)&CåNzŠZzgÀ&
»Ñ]~;ƒZÄz‚ZzgÂxtªCÙ™@*ìātŠg]Åµ/È~
Æ�µìX

Sg»ðRŠzZg~å 6 »Ñ]ÅðzSg»YZ(%³zZg¿å� -2

ƒZX

æ̧q5+k,ƒ@*ìz{QkÆ{ÛÆ¯ñ z Sk™*~�¼Ì -3

ƒñÂxZzg¬Æ‚B%1oìXtg!*ãµ/È~ZzgSMZg7g~»Ñ]
Ã¼Sk§bÐ±ZzgëM}¯ñƒñìāÃðÚZLð”{

çZ*Ð¥z¤/ŠZã7™$ËX

]ÆšzgZ&4/õ E
GJ„»**x7ÉSk»S:t 24 óó¡ mçÝ LL -4

DÙZgzVüiF̂û‚ßVÆšzgZ&4/õ E
GJ6,”üƒYûìX

----xxxx §é ŒÛMy»¦
èÃg{!*ÑMc*‹™`Ðt!*]R×!è LEZÛƒCìā»Ñ]Å

§-xz{›yCÙ¦/7�¬x é ðzF,¹bRc*x)bRŠzZg(~ƒðXŒÛMy»¦
îg6,ƒ»ÒÐ¾zƒMë[J-'ç NZŠ1Y@*ìX

(Variable ŒÛMÈˆäL-xó»ÂLz‰ÜÅp5+k,Mðó -1

Zã{~ æ ÆnSEwHìXVwÆîg6,Îg> Length of Time)
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Sg÷áŠ�Ûâc*:
„M�yÐi}J-CÙ»xÅ æz
D+Û�Ûâ@*ìÔQt»Ñ]QÏ
Å§sß^YñÏÔZq-Z,

›y~�vg}ÑgÆ_.
o Zq-DÙZg‚wÆ',Z',ƒÇ

Úû†øÚôàø]ÖŠ$Ûø«ðôāôÖøo ø mö‚øe(†ö]Öûª

…ûšô$öÜ$møÃû†ötöāôÖønûäôÊôoûmøçûÝõ ø ]Öûª

Òø^áøÚôÏû‚ø]…öåüœøÖûÌø‰øßøèõÚ(Û$^

O iøÃö‚%æûáø
)Zã{Ô23:5(

DÙZg‚wÆnÌSEwH 50 SÏ§bZq-Zzg£x6,L-xó»Â
ŠHìXŒÛMÈˆ~ì:

)tQkz‰ÜƒÇZ#(�ÛºZzg

ðQkÅ§s²z`™, ƒL
ÐÔZq-Z,Šy~TÅ
])iF̂ÑgÆ_.( éæ

o DÙZg‚wÆ',Z',ƒÏ 50

iøÃû†ötö]ÖûÛø¡øñôÓøèöæø]Ö†%æû|öāôÖønûäô

ÊôoûmøçûÝõÒø^áøÚôÏû‚ø]…öåüìøÛûŠônûàø

O ÖûÌø‰øßøèõ øœ
)Zšg`Ô07:4(

]ÆnSEwG‰ é óüb›âVûÆRÖpQkæ m$^Ýõ ø ‰ôj$èôœ Z -2

æ�Š z ÷T~Îg`Åð¿~MðX„CÙÃMäzZá‘zgzi»
�Š~MäÐI**eåX®Zt!*]ÈVìāŒÛMÈ æ Îg`Zzgi}Æz

]ûÑÅVÔ é ]ìXtüæ é óz‰ÜÅZq-p5+k,!›40î NGEæ møçûÝ Lè ˆ»Òy™Š{Â

Zg1V‚ßV6,”ƒ$ËìX
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ðÆŠz%Zi
ŒÛMÈˆ»-_·…tü|ûY+Æ‡.Þ¯@*ìā

»Ñ]ÅðzF,¹ŠzZ,%Zi~åƒð�båRŠzZg~Ë÷:

¼§§] è âˆ!%³ -2 ¼§§] è âI!%³ -1

â¢5ÿ
G

EL¼§§] !%³ -1

ÇzV6,ŒìXŒÛMÈœ 2 RŠzZg~Ð¬ 6 t%³ðÆ
gāSk|Ã-VÈV™Cì: è!5é NE ÅtMe$

QQkäŠz%Zi~Q¹

‚]M�y¯Šc*ZzgCÙM�y~

QkÆ)Âx6,FF(R©xŸ

ŠØÔZzgëäM�È™*Ã
lZ̈V)*gzV(Ð'×+H
ZzgQÐôp¯c*Xti',Š„Zzg

o DgppzZá»SOxì

ÊøÏø–Fãöà$‰øfûÄø‰øÛFçFlõÊôoûmøçûÚønûàô

æø ½ Úû†øâø^ ø æûuFoÊôoûÒöØ(‰øÛø«ðõœ ø æøœ

‡øm$ß$^]ÖŠ$Ûø«ðø]Ö‚%Þûnø^eôÛø’ø^eônûxøæø

ƒFÖôÔøiøÏû‚ômû†ö]ÖûÃøô̂mûô̂
½ uôËû¿÷^

O ]ÖûÃø×ônûÜô
)3Zã{Ô14:21(

ZSÏÃ]ÃZLZ0+gÈñƒñ 8 ™`SkÚ‡ç
EN~ è tMe$

z{wªCÙ™@*ìX é !5é NEgā»CÙz»Ñ]Æ!zSg»ð}. è ìXMe$

137



ªz
Me$»ªz‚]M�âVc*‚]»ÑÂV»SÏs™@*ìX

™zuZz
»Ñ]~ÜsƒZX è tzQk²áÐ0ì�ú

ŠZz
™`ÆŠ}{Æ_.CÙM�yc*CÙ»Ñ]ÃQk»å è Me$

Âx«HŠHìÔZq-Z(Âxc*¿ŠgMæ»Zq-Z(SOòMgeg�QkÅ
úÐ´Rdw»qïƒX

aåZzg0*vZVz
Sy”V~t!*]ÒyÅˆìāøgZŒÛd$F,+M�yc*

Ñg*gzVÐ½~7,~ìX è zŠìÔ**‡.Þ æ Ý5+k,Zzg)ö æ »Ñ]Ô�z

Ùz
KNZzg*g}»Ñ]~SkŠg™zg~~zZµ÷ā

ü‚]M�âV~ÐûøgZ4,Šq-F,+M�ySkŠg;ƒZzg

)&CåNz›e$Æ:LS•ðôpƒŠHìXt!*]S•ðIZÅš©ðGwìā
gzÝ)�»Ñ]»ZCâœ~zì(Zzg�&?çEOŠâœ~f¨Z]Æn!F,+

ZìXüzZãgì è Zzg^»îf§=ìÔQkÆnÌ»Ñ]**‡.Þ
Ð (Velocity)//// DÙZgé°²Å�gëg 86 āûgzÝZq-ÑÄ
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SkóNÝ5+k,»Ñ]~^™CìXãCŠ~‚³›ëŒÛMÈˆÅ
èÃg{!*ÑMc*‹™`Ð¾Šgª]Z0uJ-_“gnp÷!gzÝÅ
L�gëgó~m]ÅðÅ|�L�gëgóÅÑbÃð™CìÔ
‚bÅŠgc*Ä™Š{Zq-¯0+{ãCŠ~|ìZzgtZq-ãCŠ~‡âyì

ZƒäÆn è �Zv¬\ä»Ñ]ÅóNÝÆÚ‡ç
EN~QkÆ**‡.Þ

aZHìÔ6āèÃg{!*ÑMc*]~ÒyHŠHìXgzÝ�S•ðgL
&?çEOŠâœ~f¨Z]ÐµìÔ»Ñ]~^Æn¹„ic*Š{L�gëgó
ÅqïìZzgQkÐ!ÚLÃð7ƒ$ËXt»Ñ]~âœ~f¨Z]
ÅS•ŠgZÅgëgìX

‚ÂZVz
tÌŒÛMãMe$»Zq-Ñ~Zzg¬zìāZ¤/ÃðZvg„

]»S÷ág{üqÝ é ]ÅŠg]Ãâ\Âw™Y'eìc*QkÅ!¸ é Z+
“zg6ƒä6,¨g è ™**ûeìÂ4ìāz{4,ŠOM�yÆ**‡.Þ

!hé NI@{z è ™}üZLšzgÅ‚³î]ÅgzÝ~ŒÛR»Ñ]»‡.Þ
ŠAû�‚]M�âV~Ð¡Zq-ìÔT~Zg1VKN÷X

~ÐCÙZq-Zg1V*gzV6,ŒìZzgZg1V

³¢a 2,99,792.458 éª 1,86,282.397 gzÝÅzÑ; ////
ìX'áW
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(g}Zg1Vâg~‚wÅ)Ä6,zZµ÷XüZq-âg~‚wQkÃA6,

DÙZgé°²ÅgëgÐZq-‚w~ 86 Œƒ@*ì&gzÝZq-ÑÄ
ð™Cìûøg~KVÆ*gzVÆâÎÃ,SkŠgic*Š{ìāZ¤/
üSk~ñ�Šû*gzVÅ$›å GLZŠÑÅVkHic*Š{ƒCÂÌøg~KV)±

z}(¹ic*Š{%æFNWx:ƒCX

MẐVz
~{~t!*]ÒyÅˆìā :æ

E g!*ãÆM^,ZzgM è SkMe$
„‚]M�âV æ ]CÙÚ»Y+zZÑìÔSk»Ètìāz é Zvg„Z+

“zg6»Ñ]ÉCÙÚ»{Ûzâ´Zzg‡Š§Ç è Zzgøg~**‡.Þ
ìX

Å (Quasar) “zg6ƒ**Qk¸Zu è »Ñ]»**‡.Þ
¹Y@*ìXQÐ óPKS2000-300 Šgc*ÄÐ¾ƒYì&L

Zg[âg~ 18 M7w~Zzg',¤â~‚0ZâVäŠgc*ÄHåZzgz{ëÐ

B 1 0 ‚wÅ)Ä6,zZµ»Ñ]»êF,+gz×ŸìZzg
(Îg�VÅÂZ**ð{g`™@*ìXSk 10,00,00,00,00,00,000)

~)g} :æ
E gÃ8!n.ç NGœ™Šc*ā»Ñ]ÆM é Šgc*Ää¬Ðñ�ŠSk¦
»Iìāü9 (Cosmologists) Ã*] è Šgc*Äƒ`÷XâCÙ+

F,›h+|ì²ü»Ñ]Ð è sV~ûQyÅ‚b„Zq-**‡.Þ

è 0û§zZîÅg~æY»Sky0*c*Y@*ìÔÐeìā5Šgc*©¦k,
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¬ÝÃåîg6,ps™ÆgÄŠ,X

Rgn èð è %Zi
i}ÌQ4Šz%Zi~ðƒðXüŒÛMÈˆ~ûSÐiF̂

ðÆK~-VÒyHŠHì:
QyÐ7~āH?QkfZ]
Æ!5¾æ NEƒTäi}ÃŠz
%Zi~ðH?Zzg)ŠzuzV

„Â æ Ã(Qk»�IZDƒ?z
o Óx˜âV»6,zgŠÇgì

ñôß$ÓöÜûÖøjøÓûËö†öæûáøeô^Ö$„ôpûìø×øÐø ø ÎöØûœ

…ûšøÊôoûmøçûÚønûàôæøiørûÃø×öçûáøÖøäü ø ]Öûª

O ƒFÖôÔø…øh%]ÖûÃF×øÛônûàø ½ Þû‚ø]�÷] øœ

)3Zã{Ô14:9(

Zg[ 4 ].h+î]Å¥zÐ‚0ZâV»ìwìāi}Åð

ìX].h+ M¯éø ™zh‚w¬¿~MðXZÝ|ÐZv¬\„4 60

4‰ZÑgn è ‚bŒÛMÈˆÆ7™Š{›ëÅÌ¤&™CìXD
Æ].ËwÆ_.¯0+ÏÆ¼gÐI�%³åQÐ (Geology)

ë÷XQkiâäÆ!*g}~tZ0+Zi{Îc* (Asoic Era) Rm,zq-Sk,Z

Zg[‚ßV6,”åXQkiâä~i}ËÌâ» 20 ŠHìāz{Áz÷
j-$:¶XQSfÈSÞÐi}ÆqÑ]ÃRâZ» è §]Æn‡.Þ

§]Æ‡.Þ¯c*ŠHZzgü™ÒZgè6,û§]¥zúƒäÐXŒVÐøg~
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ðÆ™zu}%µ»M¸iƒ@*ìX è W~¿

¼§§] è âˆ !%³ -2

t%³egRŠzZg~ËìXŒÛMÈˆSk!*g}~-VÍc*ƒ@*
ì:

ZzgQkä)i}Æ(Qz6,Ð

Qk~NhgÇZzgQk~

',QgOZzgQkäeg%Zi

è ~)i}(~QkÆfgZù
$™ê
ELMgÇÔ�CÙ8ðENc*Æn',Z',

o÷

æøqøÃøØøÊônûãø^…øæø]‰ôoøÚôàûÊøçûÎôãø^æø

Îûçø]iøãø^ ø eø^…øÕøÊônûãø^æøÎø‚$…øÊônûãø«œ

‰øçø_ð÷ ½ m$^Ýõ ø …ûeøÃøèôœ ø Êôoûœ

O Ö(×Š$^ñô×ônûàø
)3Zã{Ô14:01(

tYy™Ssx6,øgZ¢'×h+¢ƒ@*`Y@*ìā].h+‚b

ŒÛMÈœ~7GYäzZáZÍA¼§§]Æˆ¯0+ÏÆeg%Zi
Ååîg6,½7g×e$™CìX

‚³î]XegRŠzZgÃÒy™C÷z{t÷:

Proterozoic Era ’<å XLv~ è âI!%³
Palaeozoic Era §‹Š* !%³
Mesozo ic  Era æ«z §‹ !%³
Cainozoic  Era §‹].h+ !%³
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SyegRŠzZgÃ'×h+-V„HŠHì:

&+g=̄I»8 57 ×Zi™
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xæ `™z

eZgÌy»GzRSg»ñ§]
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~ :æ
EÆM (Cainozoic Era) §‹].h+ ! üSkz‰Üûë%³

{~ñ�Š÷&‚³S˜b~˜DYâgzVZzg6,0+zV»šzg¹Y@*
ìXegÖeZgÌyÆ_.â»SK̈ãÌ™zu}¹ÐYâgzVÅ§b
˜D¤/z\ÐmgBbìXQkäSK̈yÃYâgzVÆŠg`fs{~

ÑgHì:

Phylum.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Chordata

Sub Phylum..............................Vertebrata

Class....... .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .Mammalia

Order............................................Primate

Superfamily.. .. .. . . . . . . . . . . . . . . . . . . . . . . .Hominoid

Family.. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Hominoid

Genus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Homo

Species.. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .Homosapien

„ (Ape) Z#ÐeZgÌyÆGzRSg»Yäâ»SK̈ãÃ1i:
LLLL˜̃̃̃DDDDYYYYââââggggzzzzVVVVZZZZzzzzgggg6666,,,,0000++++zzzzVVVV»»»» ÅZq-F,¹c*ĈŒÛZgŠc*ìA$Ðñ�Š{šzgÃ

SK̈y»ZµÐ£™7HY@*X@*ëŒÛMÈ û SkK~ ü ¹Y@*ìZzg ššššzzzzggggóóóó
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uûŠøàô øœ óóü¡‘tûÈ™åg@*ìZzgQÐLL ìø×ûÐô_ìø† SK̈ãÃLL è±̂
óóü4+¯z^ûŒÛZgŠêìXSknë?m,™,ÐāSkŠzgÃ iøÏûçômûÜ

¹YñXt!*]Ì£‚dgìā LLLLYYYYââââggggzzzzVVVVÔÔÔÔ6666,,,,0000++++zzzzVVVVZZZZzzzzggggSSSS¨̈̈̈KKKKââââVVVV»»»»ššššzzzzggggóóóó
YYYYââââggggÔÔÔÔ6666,,,,0000++++}}}}ZZZZzzzzggggSSSS¨̈̈̈KKKKyyyyÔÔÔÔÐÐÐÐVVVV‘‘‘‘‡‡‡‡]]]]ZZZZqqqq----„„„„ššššzzzzgggg~~~~¼¼¼¼gggg5555++++kkkk,,,,ƒƒƒƒNNNNXXXX
ŒÛMÈœÌZq-£x6,SÏ|x~-V�Ûâ@*ì:

ZzgÃðÌ½QäzZÑ
)Yâg(Zzg6,0+{�ZLŠz

!*izƒVÐQh@*ƒ)Z((7
ì1tā)¹ÏÌ]~(

z{ƒvg}„˜z4]

÷X

…ûšôæøŸø ø æøÚø^Úôàû�ø_e$èõÊôo]Öûª

ÚøÜº ö ›ø«ñô†ºm$_ônû†öeôrøßø^uønûäôāôŸ$œ

X Úû%ø^ÖöÓöÜû øœ

)ZÑÅxÔ6:83(

eZgÌãSg»Y»)‚³RY:
Ô (Mandle) Ô�w (Malthas) Ôâ

Ê-Ÿø
G

(Lamarck) úgu

ÔZzg™zu}¹Ðz{ßvMVä (Wilson) ÔÌÔ (Darwin) eZgÌy

úgœ/xÔeZgÌ4,xZzgEeZgÌ4,x‰Sg»ðÃc*]7GQyÆÓxG
šO}»S®gSK̈yZzgŠvYâgzVÆâÎ0*ðYäzZà¼̃&Ò3ð IG

V6,

fs÷: <îE ìXz{̃&Ò54è
IG

Gqg

(Biological Similarities) §»C˜
&Ò54è
IG

G -1

- 2
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(Anatomical Similarities) ~c*F,0Ì˜&Ò54è
IG

G èā
(BiochemicalSimilarities) §C6ð˜

&Ò54è
IG

G -3

(Genet i c Simi lar it ies) QC˜
&Ò54è
IG

G -4

tÓx˜&Ò54è
IG

G�îs‚³î]Å$+zªŠgc*ÄÅˆ÷Ô
~™ 38 œc*VISy»£™ÎgÒRÅxÅMe$� 14 ŒÛMÈˆäM`Ð

óó)vg}Ü(»ÂYâgzVÔ6,0+zVZzgSK̈âVÆâÎ œøÚû%ø^ÖöÓöÜû Šc*åXLL
ZRlxÅ˜&Ò3ð IG

VÅ§szZãS÷ág{™g;ìX@*ëŒÛMÈœQy
˜&Ò3ð IG

VÐnYäzZáüƒŠ{eZgÌãûS+ÑwÐüCÙ¦/ûS·t
Zzg:ÓxÆÓx‚0ZySkÐS·t™D÷XSkÆ´z{z{ 7™@*

ZLZkü!è ME{]�ÛÎŠ{ûGz2Ã¬îg6,U*"$Ì7™nXz{ZL
÷XZk°xöÃz{ M¯éø Gz2~ñ�ŠöÆhZyÐÌl!

ë÷XQy¹Ï@{š/-VÆ (Missing Links) LLLL@@@@{{{{šššš////cccc****VVVVóóóó
ƒZzg„Š̈Z]ÅYC÷ZzgÃðÌ è !*z2GzRSg»YÅ¹Ïi

¬x6,7MeX è .Ãt©

ŒŒŒŒVVVVëëëë6666,,,,tttt||||ÌÌÌÌÈÈÈÈVVVVƒƒƒƒCCCCììììāāāā‚‚‚‚³³³³îîîî]]]]ÆÆÆÆüüüüTTTT§§§§
ggggZZZZ]]]]ÐÐÐÐëëëëMMMM}}}}÷÷÷÷ÔÔÔÔzzzz{{{{ éééé ‚‚‚‚————zzzzMMMMÒÒÒÒ{{{{~~~~7777™™™™ŠŠŠŠ{{{{ûûûûzzzz{{{{ÍÍÍÍÚÚÚÚ����ŒŒŒŒÛÛÛÛMMMMãããã¦¦¦¦

SSSSgggg»»»»YYYYÉÉÉÉûûûû !!!!****ÇÇÇÇ¡¡¡¡~~~~ZZZZ0000++++ZZZZiiii~~~~ÈÈÈÈƒƒƒƒDDDD÷÷÷÷XXXX™™™™zzzzuuuu~~~~§§§§ssssüüüüGGGGzzzzRRRR
[[[[ZZZZzzzzgggg““““uuuuzzzz ææææ ggggcccc****ïïïï����ŒŒŒŒÛÛÛÛMMMMããããxxxx]]]]ÐÐÐÐ””””§§§§nnnnƒƒƒƒLLLLÌÌÌÌEEEE++++&&&&++++ éééé CCCCÙÙÙÙzzzz{{{{¦¦¦¦

2222]]]]ÐÐÐÐ7777òòòòYYYYXXXX
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üZ[ëŒVeZgÌyÆ)xGzRSg»YÆ!*g}~F,ÅÆ**ñg[
eZËŠuâg!*¹Åï7™D÷@*āSg»Y»t!è ME{]RY:ÒRi

!*xƒnû

eZËŠuâg!*¹Æ–wM`Ð½ãZq-Î‚wI‰`
ÐZq-0*Šg~egÖ (Christ's Collage) -Eg;Æ™Z$»Ò

§»] è ä¤/�cÅXSkÐ¬QÐD (Charles Darwin) eZgÌy

c*DZË»Ãð{mŠ/:åXQkätŠúòHāSK̈yZq-YâgåT»
ÐƒZZzgz{1i: (Unicellular Organism) Sg»YLq-ï~8o-+õ EGó

Ð6,zZymJìX¹Ð‚0ZyüšÎdŒûQc™ (Ape)

QkÅü:à]Åqïûp~ÎZgƒ‰Zzg¢„Sg»Y»tRY:ZK
7g~gëgÆ‚B¸v9ZƒZXtGz£F‚wJ-Óx(SŠZgzV~Sk

§b7,Jc*Y@*g;‰tzZªÃð‚³|ƒX

Æ–w (Duane Gish) Šz§].h+ÆZq-‚0Zy™zZV±ø
YLI

Sg»YüSK̈y»YâgÅF,¹c*Cnƒ**û¡Zq-‘:ìwìÔTÅÃð
�ÒßY» (R. B. Goldschmidt) ‚³ãCŠ7ìXMg!Í®\.-ôG

Zq-6,zWƒäÆ‚B‚BGzRSg»Y»%æFNizgqòÌìÔSkuJ-
¢zgŠc*ÈZgìāQkättHìāSg»YÆh~ÓxF,“uz2]

gZ]»Zq-@*:!*:ìX é Ð!*ÑF,ÃðÞŠ]x7MmZzgt¡¦
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eÖ~óÆ_.LLËÃØÆ‚³ ÷M±i©ðE
äâ

x@{ è |“WÆnt¢zg~ìāz{Z,‡.Þ
X ›ë»qïƒ�¬x¸Z2Æ�0*ñYNóó

GzRSg»Y»Åî6
7ìāeZgÌ4,xZzgEeZgÌ4,xÆ M¯éø ¬xMŠòSk|Ð

Üs‚³ÞŠÂVÆRmg”−Ygì÷XSknÆÃc*]!*ëÎa

ÆqïßÍVÆnåÐIh+{xÁgì÷XÔP',ÎVÐ

§»]»½7gSŸ†ƒZìX è SkGz£ÆÜsW~(,}(,}âCÙ+
äZL£Ñ]~Sk|»SÏs (Jeremy Rifkin) Þa§¡½è

E
E

³Z**]Æ¹Ðt”{>}ÏZÝzZeÐ è §»]ZzgD è HìāD

(Pierre-Paul Ô0*],}0*w¤/ö (C. H. Waddington)

äGzRSg»Y (Stephen Jay Gold) Zzg]43©è
HGEEZÍ® Grasse)

Æqò4pZ0+{‚0ZâVÆÑÃ̂ÒRi!*x™Šc*ìX

Zzg6,zW!5»4-ô GEG (Prof. Goldschmidt) 6,zWÍ®\.-ôG

äŠzIuZ0+Zi~zZã™Šc*ìāGzRSg»Y» (Prof. Macbeth)

Ãð‚³o]7ìXSkÃØÆ:©~t|»g�Ûâìā4

ÆÆÆÆhhhh~~~~VVVVZZZZðððð zzzzRRRRSSSSgggg»»»»YYYY ‚0ZâVäpŠ‚�‚bÃS(gHìXG
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SyÓxS’Zð›ëÆ!*z�ŠÌ ˆ̂̂̂¹¹¹¹ÏÏÏÏ££££zzzzkkkk,,,,ÌÌÌÌPPPPZZZZzzzzgggg!!!!èèèè MMMMEEEE{{{{]]]]÷÷÷÷XXXX
ët¢zg~B÷ā§»CçAÐ0SkR0+gzã¹ã»!*5£™

g™D÷@*āŒÛMÈˆ é ™Šc*Yñ&Sg»YÆqòZLÃØÅãCŠ¦
ZzgQkÅ·§»_·™äzZáßÍVÆ̈[zRf;y~CÙnÆ“uz

2]ÆŠgzZi}åîg6,!©¨ÿ
GEOƒYNX

úVÅ!è ME{]Rlx -1

gZ]Æ_.Sg»YÆqòZÌJ-úVÅŠz é ZLS’Zð¦

YÆˆSk|» 1955 6,Rh}ƒñ÷X LLLLSSSSgggg»»»»ððððóóóó Zzg LLLLããããCCCCŠŠŠŠ~~~~óóóó Rlx:
‚J-Zq-6„ƒ@*ìZzg 99 ZÏsƒŠHåāÓxúV»@*:!*:

‚J- 100 )ª6ðyZCšÃV(Ænü7ãÅûtÑb DNA

0*ðYCìXúVÆâÎ�Ûtü¡ûQyÆgc*MC6,z¤/ZñV~0*c*
Y@*ìXüTÐËîgÌSg»YIzV»S+ÑwŠg„7û6āË

\Æ£%î O#ZÌ~ Æ 7Š}Æ\»6,z¤/ZxMxÃ¿~Ñ**ì²®
Z‡q»xuS�xŠï æ âœ}ÅaZöìXSyÛR,Z,̂e6,z¤/ZñVÃ�Z

ŒÛZg7Šc*YYXüYèQy~t&&’gó7 LLLLSSSSgggg»»»»ððððóóóó c* LLLLŠŠŠŠ****óóóó ÷
MNûSknQyÐ0Sg»Y»ŠúòCÙ¦/Š¥„7ƒYXÎGzR
Sg»YÆqñVÃƒÐ¬ÂË\ZzgQkÆgc*MC6,z¤/ZxÐ0

ZKü¥â]ÅûS&b™he34/õ XG
JX
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Sg»Y»¿biï NG¦zì'? -2

GzRSg»YÆqñVÆìw~MSg»YÆñ�Š{šzg~

æ̧q z Ã:Mä»:Ltìāt¿¹MoÐÑÅV™zhzV‚ßV~

Y1965 5+k,ƒ@*ìXütŠ?ÌuZu"ƒŠ{ìYèëŠÙ÷āû
~MõCÆŒÛd$i²áZzgÑzZÔÆ¿ÐZq-*bk,{u$fõ

H

%ŠZgƒZZzg¡‚w½ÆZ0+gZ0+gQk~DÙZgzVRlxÆ (Surtsey)

Q}ch}Ô÷Z‰ZÑgnZzg7Š}aZƒ**Ñzqƒ‰Xt!*]RÌJ-
üËSg»YIÅû™~7Mmāz{ƒz;VùZzg¹VÐ

Mñ'!

wåCRƒ@*ì é QCp -3

wªQCS:]~ é Sg»YÆqñVÆ4,Šq-Sg»Y»¿p
æ̧q5+k,ƒZXtŠúòÌ9sV~|Ã*™äÆ z p~Æfg)

wLÌy~7ƒ@*Éüåû é (.ç NGZŠsìXüZÝ|tìāûp
Æ (Muller) wÃŠgc*Ä™äzZá‚0Zy$Îæ O é CR„ƒ@*ìXp

Š!*]Ðt!*]U*"$ƒCìāy~QCp~»ü|~ûÃð
�Š7ÔQCp~åCR„ƒCìXSke~GYäzZá æz
Š!*]~Ìt|SÏ§bÈVƒðāüQCûS:]ps7
ƒZ™'Én{ƒZ™C÷XT»³ãc*ñ]Åßg]~ªCÙƒZ™@*
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ìXc*Q™äzZàS:]¬Ð$zg8o-+õ EGÅð»!*)̄k�÷)6

�ŠÃðÌ æ ā$Îæ OÅ!M\VzZàí(M`J-G‰DÙZg;Š!*]Æ!*z
wÐ*8o-*î EGqÝ7™eX² é Ë8o-+õ EG~ƒäzZáüµûp

™zu~§sA~ÆÍŠ}~zZµZq-&åFLg~\Æfg)CÙ²~ÑÅV
wüÆRYäû~ é Å$›å GLZŠ~Z6\aZƒDgT÷XZ¤/p

fgZÌ|ƒCÂZ[J-tÛ/¬îg6,U*"$ƒ[ƒ@*X

dŠðāŠ„ÅkŠZ*y -4

�Š~ æ Sg»YÆqñV»tŠúòìāñ�Š{MŠòZzgQkÆŠ*z
g*aZ™äzZÑeJçñ�ŠìXZy~ÐƒÐic*Š{�güeJçû

»åÔT~ñ�ŠŠðÆ»SÏs (Piltdown Man) &ÒïFLHeZƒyMŠò
Lgi+-ZÁŠ!*]óÆfg)U*"$ƒ[ìüTÆˆûQÐÓxF,"
ƒŠ{’k,zVÉL%æELßñi*óÐïw!*CÙ²ŠHX'×h+',MVŠ*‘t

üTÐâ»SK̈ã»**©�häÅÃÒÅˆÔQkûÆ›âr»ziy
¤/ZxìXLGzRSg»Yó 1350 ¤/Zxì²SK̈yÆ›âr»ziy 130

8o-+õ EG 10 Æ_.SyŠzâVÆŠgxyügZ‚aZ™äÆnûÁZiÁ
tìāQy~ÐÃðüZq-ûÌ¯0+{: è ƒäe454è

XGJXZzgt!*]**‡.Þ
ÂM` (Ape) $eƒXëSg»YÆqò¤/z{ÐtÎZw™,Ðā1i:

ÌZKÓxF,RlxÉ¯0+{ì1QkÆZzgSK̈yÆŠgxy0*ðYä
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RlxüƒÅƒû¹VI'? 10 zZàÂ

RH¾CÙ¦/)¢zg~7 -5

Sg»YIÂSkuJ-‰÷āQyÆ4,Šq-SK̈yÅMÕV~

MSg»Y„Å"Ñ!*ª]~ÐìX (Appendix) ÐRH¾
qÑèRH¾ŸÆP!h4›å NGF,+R¡IY~ÐZq-ì�−$+yÆn

»»x™CìXz{MÕV»Å›é N[ghCZzgMÕVÆ (Tonsils) Åð M®&

Ùc*ÅRlxZzgQyÅ$›å GLZŠÃ!*‡°{¯CìXSK̈ãŸ~ÃðāÌCÙ¦/
qRlxÆ¹ÐRdw é ‰w7ìÉ¹ÐR¡IYàz‰Ü–

uS�xŠï÷X

Ãð‘tSg»Yc*C7 -6

è GzRSg»YÆÀhe»:LtìāSkGz£Æq�{Û
ü»Ñ]ûÆóN�ŠÐSïg~÷ÔSknz{üZKpŠ‚�ûÑe$

Åˆl~GzRSg»YÆ°æ
YLŠx̃gì÷Xz{ZKŠZª~Š*Zzg

F,¹c*CüŠzâVû‘‡]ÆŠgxy‡ì™Š{š/-V~ñ�ŠgziR‚ÛzV
ë7VÃi™ä~^z½¿÷XpSkSg»YÆe~QyÆ
Gz2!è MEâäZzg¡QyÆZL„£~VÅSºZq÷XüZL

ÃØÆ�z{LÌ¾8ªîGZt!*]U*"$7™Mhāû¾wÐüQy
Åû'ç NZŠHì?!5é LIwÆîg6,p̈gùV~µƒÐ—£xgBb
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ìXðÆMÑ]ÆjZáÐÆŠh»Ãð�Z[7�Zq-4+gi+Zg
ÅÃÅqïƒCìXc*ŠZ“ÃôpgppZzg›ârÆic*Š{ziyÆ
çA~ez:ƒÐF,¹c*C‘tìXZzgmç5]ÆjZáÐ

›]�Zq-w‹ÐÌgKƒCìÔÓx‘‡]Ðic*Š{F,¹c*CìX
e¤/~v¤/i+ì�QkÆ 100 ÅÑƒ ! Qk»ÏgR(iCÙìT»`

âjwÆCÙ8o-+õ EGÃâgäÅ&¢Ag‚rìXüŒVtÎZwaZƒ@*ì
āûSyƒÃ¾äSg»ð¿Ð¦/ZgZ?ZzgSy»Sg»Y¾‘tÐ¿

SkH›]Ð¹ú (Ape) ~Mc*?6ðkBÆe~Â1i:
¦{YäzZàŠ*‘tìXüQt¯0+{‘‡]~ÐSK̈yÆŒÛd$
F,+‘tYðBYì'?û

’ñR*Å| -7

GzRSg»YÅqñV»Zq-ŠúòtÌìāÓx‘‡]L¡~
Æ‡âyÆ@*, (Survival of the Fittest) LLLL’’’’ññññRRRR****óóóó Oƒóc*

Å!5é LIwŠï÷TÅ± (Dinosaur) ÷XSke~z{eZÅ‚g

üDÙZgzV‚w¬™ÒZgèÐ~ûnzxƒ̂¶XpüSk¦k,»™zuZ
ÑÄRlxÅ¯0+{‘‡]Æ 15 ¥c¼-Vìā¥zñi}6,ñ�Šû

Ðic*Š{7ìXSkñµ6,ƒÐ 100 £«~!›åNzx‘‡]Å®ZŠ
Zë!*]tìā¹Ï‘‡]üZLâjw~ñ�ŠûÂF,+qÑ]
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Æ!*óN�ŠÑÅV‚ßVÐ¯0+{÷XŒVëSke~&Zë!5é LIBŠb
¢zg~B÷:

R0+ST -i

TÅZq-Z+n�wg]Å&83ïGOGÐøzxìZzg«gÅµ
~gSìXQk¿Ðâjw~QkÆ‚Bgi+ZgÆÂxÅqïZzg',¹
&83ïGOGÅæŠÐŠÚzZàŠVÅüPûRlxÌ0*ðYC÷XZ¤/Sg»Y
IzVÅïŠ¥„ƒCÂR0+ST!*¹ŠzâVRlxÅüŠVÅû¸g]

÷āûTÅt M¯éø ƒ_ƒCÔpüëSk!*]Ðl! !©©ð
EG

á ¤/~Ð

ÐVRlxÑÅV‚ßVÐZq-‚B%æFNZðîg6,¯0+Ï¬™g„÷X

R0+J‚,$ -ii

tšg|@ÅZq-nìTÆ;B0*ƒV7ƒDSkn

æ�Šz{ÑÅV‚w z Sk‘tÆn¯0+ÏS•ð™ØZgƒCìÔpSkÆ!*
zxƒZZzg:Sg»ð æ Ðü™ÒZgn6,ûñ�ŠìXz{üSk%z§Rc*xÐûn

¿Ð¦/g™üÇû@„0eXSg»YÆãCŠ~QßßVÐ0®
¹*V¹VI'?

M7w~{g$iï FNIG -iii

M7´~Zq-{mn»{g$iï FNIG0*c*Y@*ì�ZLaÃ+zÅ
§bZLùÐ!›Òþ NO$~QVñQ@*ìXz{üDÙZg;‚wÆSg»ð
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wYV7Ñ@*TÅ$+zªSkü1 é ¿Æ�ûZLŸ~Z(p

›{ûGÐQkÅYyg^YñZzgz{Ì™zu}ü¬xû{g$h4ð FNIGVÅ
]ä é ŠgZÝtìāZvg„Z+ <îE §bMgZxzjyÐg{n?SkÅz

üQkÆnûZ(„e;ìXz{{g$iï FNIGZK¯0+ÏÐtìZzgQÏ
7 M¯éø §b@*,�ÛâygìÇXGzRSg»Y»üÃðûqòSkgZiÐL

ƒYYèz{R0+SyÆ¤/ŠZ[~Q{ƒZìX
¡~Y‹üª’ñR*ûÆÛ/ÅÃðw7ÔÑ®ZŠ

‘‡]ÅúöÆnZv¬\ä„ZRâZ»§]ÃðHìX

qé R0s»à -8

Z¤/GzRSg»YÆqñV»ŠúòŠ¥„ƒ@*ÂCÙ‘t~R(Sg»Y

ÐÑzqƒ™iîÅš/-VÅ§bZq- (Amoeba) ¿~M@*āz{Rƒ

„nÅR0s¯C¬YCXZzg-VQkZƒÐZq-„nÆQ}ÔZq-„
nÅTÔZq-„nÆíZzgZq-„nÆ6,0+}ä3c*ic*Š{Ðic*Š{CÙ
Zq-ÅPZq-RlxƒY'XüqÑèëŠÙ÷āûÜs³VÅ
ÑÄÐic*Š{Zlx÷XQt¾n»Sg»Yì'? 3

${ð
G

OgRlx0*ð è '×h+',MVYâgzVÅÓxRâZq~CÙnÅ‡.Þ
YC÷Xæ¢a~Zzg§»]Å½ãÓxÂßgÂV~‘‡]ÅRâZqz

ÐiZZ+%äÂÜsäVÆ6,zV 10,000 Rlxñ�Š÷XgùVÆ
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~0*ñYD÷XSkÆ´z{CÙâqZKgKZzg(,~�‘gBbìX
6ā:

1ó . . . . . . . . . . . . Zzg . . . . . . . . . . . .@

è. . . . . . . . . . . . . Zzg . . . . . . . . . . . . .©
òk, . . . . . . . . . . . . . Zzg . . . . . . . . Z%Oa;

�Šƒ@*ÂCÙâqZq-„‚~6,zZymf²Zv æ Z¤/Sg»Y»Ãðz
]äüZKû‘‡]Å"ÑgRâZqzRlxÐÍc*Zq-xZ�y é Z+ æ g„

úö»SÈx™g3ìX

‚³ExÅ°xJq -9

ÃÐSg»Y»¿qD‚ßV~üåîg ! Z‚³ExÆN
6,û**eŒÛZg0*ŠHìX

ƒ43š5é EGG] -i

ƒ43š5é EGG]~Ën»ÃðSg»Y7ƒYX%æFNRðSg»YÆîg6, èD
c*2 ¸g~ÁÜ;àgzXÐaZ7ƒñXSÏnZ¤/M\;àgzXÆ

¯**e÷ÐÂQkÆË~M\Ã (Helium) RÜVÃ5™45Í-ê
XGJ 4

„qÝƒÇüTÆ (Thermonuclear Bomb) LêñEÄ/ó
Å^Æ™ð,Æ!*ŠßVÐ (Mushroom) :LûÓxâjwL½ó

R^YñÇX
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gc*è -ii

gc*MCS±gÐÌSg»Y!*Ç**eìXRƒÐQZ“WJ-

p´V£[÷Ô�°²Zq-p~ 39<10
20 Sg»YÆn�Ãe~

kHic*Š{z‰Ü 500 7[‚wÍc*ñ�Š{»Ñ]Å/Ð 100 ÅÑbÐ

ÐSK̈y“WÆSg»ð¿Æn (Ape) ~åƒ$Ë÷XZq-1i:
p=VÅ¢zg]ìÔtp´VSâM®ZŠ6,Œ÷āZ¤/ë 3<10

520

]Ãi%æGLSEwÑNÂÌQÐ0*ä é Sk»Ñ]ÅZq-aåð%µ5é OE]Å¸
~‡Üg÷ÐX'×h+ñZiäÆnSÚYy¢8„»°ìā»Ñ]»¢

kHÐic*Š{(,Z7ìXSyƒü›ëû 10
124 Zq-S¼ZyÆ¢Ð

gûgc*MC**ā]~ÐìX é ÐtªCÙƒ@*ìāSg»Yü»t¦

§»] -iii

§»Cîg6,ÌSg»YËßg]e7XM`ÆSkF,¹c*Cšzg
~Ì‚³fgZùÅçz-$ÐÃð¿Sk‡.Þ7ƒeāZq-LÃyó

D N A  '�Zq-ºm6,z”ÆÃeÆn ( C i s t r o n )

ûÅMðƒCì'~p~ÑnX Deoxyribonucleic Acidü
tìā82.ç EGEE <îE Ë‘t~»x[QCp~Å!5é LIw7QXSkÅz

'�**xCyÆÃgñÑÅqïƒC÷'Zq-S•ðºm (Genes)

ÂxÅ™«~ƒC÷XZ¤/R(:ƒ@*Â™*gZÂVgZ]Qz^î8-nÅ
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‘‡]Ð½YCXOç§»Cîg6,ÌSg»Y»¿**eIZX6āL&Òjè
ELE

ä¹ìāRâZ»§]¼R+÷āz{ (Nilson Heribert) ‹Qó̂
pŠlŠ$+w$Ë÷Zzg:„Q7psHYYìX

ä (Prof. Max Westenhofer) L6,zWmz$h4è GHEƒ�Ûó
ZL_·üÅgzÝû~tU*"$HìāTÔ6,0+}Ôg…zZáYâgZzg

˜DYâgƒåÐZq-‚Bñ�Šgì÷Xz{tÌHìāL6,zW

» (Java Man) LLLLYYYYzzzzZZZZÆÆÆÆMMMMŠŠŠŠòòòòóóóó Æ;V (Prof. Weismann) zm,}ó
(Prof. g‚b»ŠQhZäÆ(.ç NGZŠsìXSÏ§bL6,zW±ø

YLIó é¦
HāŠ*SK̈y»eJç& M¯éø ä‚³çÑ}ÃSk|Ð Gish)

ë÷Ôåîg6,Zq-¡¦q (Nebraska Man) LLLLÎÎÎÎZZZZeeee»»»»MMMMŠŠŠŠòòòòóóóó
ìÔZzg7g}eJ‘ÅãCŠ¡Zq-ŠZ-$6,ìX

ÃgDbe34/õ XG
JāGzRSg»YZq-ÎeŒ é …t!*]å$åL

eð8-ìÔ�R,6,Zn{ìÑ]ÃÀŠêìTÐçÑ}n{qwƒ

YD÷X�ßvSke~ü'×h+›ëÐM’~û›pgnp÷z{
'×h+_·ÆnŠg`fsfgZùÐS.Š{™Mh÷:

1. Jeremy Rifkin, Algeny, Middlesex: Penguin,1984.

2. Paul S. Moorhead and Mirtin M. Kaplan, eds.

Mathematical Challenges to the Neo-Darwinian

Interpretations of Evolution, Philadelphia: Wistar
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Institute Press, 1967.

3. Norman Macbeth, Darwin Retried: An Appeal to

Reason, Boston: Gambit, 1971.

4. Duane T. Gish, Evolution: The Fossils Say No!, San

Diego: Creation Life Publishers, 1978.

5. John Moore, On Chromosomes, Mutations and

Philogeny, Philadelphia, 1971.

6. Walter J. Bock, Book Review of Evolution, Orderly

Law, Science, (146)  1969.

7. Harold Francis Blum, Time's Arrow and Evolution, 

Princeton University Press, 1968.

8. Nilson N. Heribert, Synthetische Artbildung, 

University of Lund, Sweden.

9. Pierre-Paul Grasse, Evolution of Living Organisms, 

New York: Academix Press, 1977.

10. David Raup. Conflicts Between Darwin and

Paleontology, Field Museum of Natural History

Bulletin. January 1979.

Z¤/p™*Æ�gzczs|ðZzg·Š~‚0ZyGzRSg»YÃ
�Šûz{Skn}ö~{ñlÓ÷áð¶ æ ',h7Y…1üSkÆ!*z

gT÷X|¸ìā™*~ÃðYâgÌSg»ð¿ÅaZzZg7Ôt¡

163



gZCZzg‘:Gz£ìX™zu}/V~ü-VÌ¹YYì é Zq-¦

āû‚bÆ**x6,SK̈yÅRÝÐ0�Šú}GYD÷ƒÆ
ƒÑL÷XSK̈yÅRÝÆ0~iÃð‚³o]x7MeX

A$QSK̈yÅRÝHì?ëSkÎZw»�Z[ŒÛMÈˆÅ¦zÝ~Š,
ÐXSg÷á›g!*ãì:

GëäSK̈yÃ4+

)SŠZwZzgÂZ−yzZà(‚|#
o ~aZ�Ûâc*ì

uûŠøàô ø ÖøÏø‚ûìø×øÏûßø^]Öû¬ôÞûŠø^áøÊôoûœ

O iøÏûçômûÜõ

)ZÅ54è
G

GEÔ59:4(

™`Ðt!*]ªCÙƒCìāSK̈yZq-Zµ‘tÆ è SkMe$

�Š~Mc*ìZzgtË™zu~‘tÐSg»YÆË~ªCÙ7 æ îg6,çz

ƒZX
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!*[Xgx

SZ›ª#Ö
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`ZÍw

({”s»Ãt
)»Ñ]»$¨Ðö

ILG£™x(
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Æ_.L({”só (Stephen Hawking) L]43©è
HGEE;åó

Y~Zq-Z%O 1969 ÅS˜bZÌâ&ìXZÐ (Black Hole)

gÅ].ËàÜZs# é äZq-Z,¦ (John Wheeler) ‚0ZyLYyÌ’ó

‚w6,Z**ìXQkz‰Ü²gzÝÆ!*g}~ 200 ÆnËäH�ÁZiÁ
Ãðüñ�Š{ûÃc*]70*ñYD¸XüŠ*Ãc*]~ÐûZq-
ÃtÂLEHó»åāgzÝf¨Z]ÐµìZzg™zu}Æ_.tØzV6,

÷āŠzâVÃc*]üZK M¯éø ŒìXM`ëüSk|Ðl!û
e$ÅzzÐgzÝÃ è (ûŠ¥„÷XLÃZ#-ê

EH$»45½ø GEóÅØzVZzgf¨Z]Å"3ðIE

ØZzgf¨{ŠzâV6,úwHYYìX

»¬¥s (Black Hole) ({”s
v 3,50,00,00,000 kH(,ZÃð*g{ 20 Z#Îg`Ð

Åßg]~ÏYìÂz{À˜ (Supernova) ¤/i+ÆqïLxâ@*g{ó
~%³ :æ

E ZLúZq-SÚ(,Z‡̈ghY@*ìā�Zq-LER,Zy*g}ó»M
guJ-CÙÚÃ é¦è 7ƒ@*XeìāQkÅæSkŠgic*Š{ƒāz{**‡.Þ

ZLZ0+g°æ
YLZ@*`YñX�V�VQkÅÑÄ(,f¬YCìÂVÂVQk
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‹æ~SŸ†ƒ@*`Y@*ìÔ‚āgzÝÉÃðÚÌQkÅ é Å¸
ë÷X({ (Black Hole) æÐ$70*CXZÏÃL({”só

zŠÑÄ»qïƒY@*ì² æ ”sÆ%œ/~‚—*g}»mn{ƒ™Ñö
ë÷X (Singularity) Qk»w#ƒ@*ìXSÏÃ̀LS»áó

LÛƒ43š5é EGG]óÆ].h+Ãc*]Å¥zÐSãû*g}Æ‡̈Ã
ZK„æÆ�ƒäzZà)pÐ„Z0+gzãn„Ðgz)Ëßg]e

7ƒ@*XüZq-ZoZ0+Zi}Æ_.ûøg~KV~Zq-™zhÆµ
n({”s0*ñYä»Skyì�xZu*gzVÆxâ@*g{

æ�Š~Mñ÷X z Š}ÃVÐç (Supernova)

æ�Š~M** z ({”s»ç
({”sÆ“WÆ¿ÃKÆn¬…ËÌ*g}Å

'ƒÇX_5é LGg{üS’Zð (Life-Cycle) üM¸i@*S�xû¯0+Ï»7gZ6
ÅZq-¹(,~ ' îg6,ûZ+’'�ic*Š{F,;àgzX6,ŒƒCì

…Æ!*)̄]¾æ NHäÐaZƒ@*ìXSkßg]~Qk’ è lZgÆæ

ÆZVMiZŠZ:Zzg!F,+gëgÆ‚B!*ë”ZDƒñ’Ã¤/x™**Ñzq™
»g’Sâ¤/xƒYCìāL;àgzXóÆZVZ#M:~ :æ

E Šï÷XM
”ZD÷Âz{ic*Š{Šk,SNQc±ð NŠÈ7™DÉM:~æƒ™L

45Í-ê
XGJó

!*ÇQÏ§b‰Zq- ' úŠï÷XSk¿ÐwZg]{g`ƒCì
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ZÏÅ$+zª*g}¾›3ðŠï÷XtSŸ° ' L;àgzX/óÏYì
…~ÂZ−y',ŒÛZggppÆ è wZg]’»Š!*ƒSkŠg(,JŠîì�æ

n»°ƒ@*ìÔZzg-V’'×h+i**È™ŠîìXtËuJ-½g}Å
!5ÿ LI

ìTÆZ0+gÅƒZ~ÂZ−yƒ@*ìXƒZ½g}Ã'×h+;**eSì
1ü½g}Åûg(,»ÚƒQÐgN*™ŠbeLìXü-VƒZZzg½g}Å
g(,ÆâÎ0*ñYäzZáÂZ−yÆ:L½g{Zq-{máZiyuJ-(£Õä FN

è ¿ÐaZƒäzZàwZg]Zzgæ é gLìû_5é LGg}ÌSÏ§bEàðg›
*g{ :æ

E Ð²dŠgZiJ-s#ÖgT÷X!*ÆH <îE …ÆŠgxyÂZ−yÅz
ZK;àgzXZzgEàðSgï»™ŠêìXªCÙÏ!*]ìāæic*Š{
SgïÆ‚BÃð*g{üZKi0+ÏÅšzh»ûM¸i™}ÇQâ„¢~z{»

…Æ‚B è tìāÃð*g{A(,ZƒÇQÐZKæ <îE ƒYñÇXSkÅz
ÂZ−y',ŒÛZggppÆnQÚ„ic*Š{¤/xgx7,}ÇÔZzgAic*Š{z{¤/xgìÇ

øøøøgggg}}}}ÎÎÎÎgggg`̀̀̀~~~~SSSSããããSSSSggggïïïïüüüüÅÅÅÅ a™}ÇX :æ
E QÏ!~Ðz{ZCSgï

ÔpQkÐ(,} ZZZZgggg[[[[‚‚‚‚wwww''''××××hhhh++++¦¦¦¦////ZZZZggggnnnn 5 ññññ����ŠŠŠŠÏÏÏÏûûûû»»»»SSSSkkkkyyyyììììāāāāzzzz{{{{
™zh‚w~»™Mh÷Ô�Sk»Ñ]Å/Å 50 _5é LGg}ZCSgïÜs

]ìXZ#Ë*g}»SgïÁƒY@*ìÂz{QZƒä é Ú¹Áæ
Y1920 Zzgiä4ìXQQkÆˆHƒÇ?Sk!*]»ØƒÐ¬

~`c*ŠHX :æ
E Æ‚}ÆRzZ

L({”só(,}(,}*gzVÅ¯0+ÏÆS!x6,¦z×â@*g}
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ÆÔÅßg]~¥zúƒD÷XZ,*g}»û (Supernova)

…Æ!*)̄Z0+gzã è Š}ÆÆˆZK„æ (Dense Core) %œ/{

zxƒY@*ìZzgQ æ S%ZxÃYg~g‚rì&óGèz{({”sÅßg]~n
ƒ]»ìwìā({”s è gzÝÌQkÐ$™7Y$ËX¼âCÙ+

XXXXÆÆÆÆffffgggg))))ââââœœœœ{{{{øøøøgggg~~~~»»»»ÑÑÑÑ]]]]ÐÐÐÐ xìÈÎgZcÅ§b¿5+k,÷
Å§b (Quasars) XZq-ÒpÐ({”sL¸Zuió ËËËËZZZZzzzzgggg((((YYYYÀÀÀÀ____ìììì

%æFNZuZg÷Xz{‚Û¾Æ̧Z26,¿ŠgMæ™D›3ð7ŠïYèz{aZ›
›h+ƒäÅ4+!5é LIw÷X è îg6,**‡.Þ

a :æ
E kH(,ZÃð*g{ZKüÓáûÂZ**ð 10 Z#øg}Îg`Ð

™ÍìÂQkÅÛzãµ%œ/Å§s!-<å NEXxƒ**Ñzq™ŠîìXA$

ÆŠ}ÆÆ‚BÛzãµÃ™zgw (Supernova) *g{Lxâ@*g{ó
ƒñÏYìXQkŠ}ÆÆˆ*g}»û%œ/{!*¹$gLìÔe
ìāz{ËLER,Zy*g}óÅ§b”h+Š!*ƒiŠ{ƒX!~Ð˜Rƒñ

Åßg]~0*c* (Pulsar) *gzVÃŠ“ƒñLÃqR]VfgZùóc*L&Òlç Fó

ÅZÌ¹ic*Š{ƒÂz{ (Core) ŠHìXZ¤/*g}Æ!*¹â0+{%œ/}
…Æ.Þ1D6,iDƒñ({”sÅßg]S(g™©8ìX è ZKæ

QkÎgZc~âœ{°æ
YLÂYì1ÃðÌÚQkÐ�ÛZgS(g7™$ËX
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({”sÐgzÝÌ�ÛZg7ƒ$Ë
ÅïÐqÝƒäzZà (Oppenheimer) LZz6;Îó

¦k,ÉÆ_.ü({”s~psƒYäzZáûQk*g}»
LïFyZyóËÌiâyzky~0*ðYäzZàÃúV»gZ3$+wŠê

'�ZL)gzVÐ{g`ƒä (Cones) ìXgzÝÅz{L%zïÕÿó
Qk*g}Å ' zZàgzÝÅ®Ðiâyzky~ZCgZ3úc*V™C÷

RÆŒÛd$MoÐZ0+gÃ'ç NHYC÷XÎg`¤/‚ÆŠzgZy™zgzZµ
*gzVÅ§sÐMäzZàgzÝÆqƒ~SkZ%»l!!hé NI@{HYY

ìX�V�VÃð*g{]¾æ NH@*`Y@*ìÔQkÅR»!©5é LGEFyZy¤!gƒ@*
`Y@*ìZzggzÝÅ%zïÕÿ'×h+Z0+gÃsµYC÷XtqgzÝÆ
Qk*g}Ð�ÛZgÃ'×h+Â¯ŠîìZzg™zgÆ**øÆngzÝ×Ñ

»gZ#z{*g{ÁZiÁÂgŠZkÅuJ-iY@*ìÂ :æ
E ZzgucƒYCìXM

QkÅR»!©5é LGEFyZySÚ¤!gƒY@*ìZzggzÝÅ%zïÕÿQkÅ
zŠƒ™g{ æ §sSkŠgÌYC÷āgzÝÆ�ÛZgÆÓxÂgZ5D

LLLLÃÃÃÃttttSSSSŸŸŸŸssssóóóóÆÆÆÆ____....ÃÃÃÃððððqqqqggggzzzzÝÝÝÝÐÐÐÐ!!!!ggggëëëëggggÆÆÆÆ‚‚‚‚BBBB^̂̂̂ YD÷X
SknZ¤/gzÝÌQkü({”s0YäzZá'ç NŠ{ 7777™™™™$$$$ËËËËXXXX

*g}ûÐ7$$ËÂü™sªCÙìāûZzgÌÃðÚQkÐ7$
$ËÔQk»L!©5é LGEFyZyóCÙÚÃZKY+$āáÇXË™zgÆ**ø

Ðte7āz{!hé NI@}ÆniâyzkyÆ <îE ÆnQyqÑ]Åz
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Qkºm¸ÐŒÛd$YñZzgü9s#Öû$™zZ:Ì`MñX¸
»**xŠï÷XQkÅ (Black Hole) z{(ì&ëZ[L({”só

¹Y@*ì (Event Horizon) zŠÃLzZuCQ¢þ
ENóc*LS-.$ƒ§m,yó æ ZÝu

ZzgtQkgzÝÅØzVÆgZ5Æaç L}6,zZµƒ@*ì�({”sÐ�ÛZg
S(g™ä~**»xg{YC÷X

({”sÛzãÂg}Ðåîg6,7æ{÷
HìāQkÅZzg (Stephen Hawking) L]43©è

HGEE;åó
YJ-Åï̂t 1975 YÐ 1965Å (Roger Penrose) LgZ̀"2.ç FGEzió

zŠHÅ æ ªCÙ™CìāLÀòÃ›SŸsóÆ_.({”sÆZ0+gÑö
S»ðZzgLiâyzkyÆS+B5é EEYóüqƒûÅñ�ŠÏ¢zg~ìXtËuJ-

iâäÆM¸i~¥zúƒäzZáxŠ}ÆÅ§bƒ@*ì�S%ZxiŠ{Ÿ

ZzgüQkÅ§sÐÜ~™̂äzZáûÜâgŠÆnz‰Ü»S!x
üU*"$ûƒÇXQkS»áÆ£x6,‚bÆ¸Z2Zzgøg~wÃ
Y+Å&¢AüŠzâVû�Z[Š}YNÏX@*ëCÙz{**ø�Qk({
”sÐ™zggìÇÔz{7Ziz‰ÜüÂ}.÷á]ÆûR0+Zi}Å&¢A

�ŠÃðvy7QVñÇYèü({ æ ÐøzxüÂgìÇ1QkûÆ!*z
”s~zZµ#
#ÖÅqïûQkLS»áóÐgzÝÉÃðq
üQÐvyàäÅ¾nÐ!*CÙò™ûQkJ-7V$ËXSk¤/ZV

ÅüSk‚ûgÉðÅ (Roger Penrose) Šg|äLgZ̀"2.ç FGEzió
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]Ð é Z+ æ āz{»ÑCSï[»S+Ñw?m,™}TÅ=ô$¨45é GGGESZvg„
ŠciŠ{S»á„ƒ$ËìX™zu}/V~tS»×Vc*zu'({

ÐaZƒð÷Ô˜V <îE ¸q5+k,ƒäzZáL±mgö
II

S%ZxóÅz æ ”¯V~z
z{ËÌQ¬ÐÛzãÂg}Ðåîg6,7æ{ƒC÷X{mîg6,T

(Weak Cosmic Censorship ÚÃL$zg»ÑCSï[»S+Ñwó
¹Y@*ìÔz{({”sÐ!*CÙñ�Š**øÃLS»áóÐ Hypothesis)

0IZiz‰ÜYyheÅ&¢AÆfYäÆËÐôpg‚rìX

»gÎg`ÐY”ZñÏ :æ
E i}M

uR
x é LÀòÃ›SŸsótSÏs™@*ìā(,}(,}Ã

Z`»!*)̄0YNÐ�ÜYÆ :æ
E üR̀ZÄÛûæÅZ+ØzVÆS

Ðk�÷ZzggzÝÅgëgÐ™̂C÷XtgzÝÅØzVÜ <îE S+B5é
EEYÅz
ƒC÷�L',¹!©5é LGEFyZyó~k�÷ÔpQ70*Zi¹„Âƒ@*
ìXtXR
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»ţw!*ÇŠ¥„ìā�,œ~ÅA //// LZbì{yó
‚bZzgŒÛMÈœÆŠgxy7ZCñZkZzg7+M0*ðYCìX

Y~Z¥/|' 1947 Zbì{y»m?zgÐìXQrVä ////

189



ŒÛMÈˆä9‚³›ëRŠ!ÔS7gZCc*uR0+Zi~ÒyG÷Ô
X~ÐPZq-t÷:

SK̈yÅð -1

±è SK̈yÅR‚ÛZö -2

»Ñ]ÅðzSg»Y -3

æÝ5+k,~ z L‡âÈTóÆ_.»Ñ]Å -4

Zƒ** è »Ñ]»**‡.Þ -5

]Æfg)ðÔ&LMí6íóÅ)zZ] é ZVÆeJ‘Å¸ -6

äzZãHX E=mc2

âœ}ZzgÂZ**ð~!*bg* -7

æ�Š~M** z »Ñ]»°xZzgÑ\RIÐ -8

»Ñ]»S�x°xZzgÑ\RIƒ** -9

L6,zIöixó~0*ã»0*c*Y** -10

â»SK̈y»Le~Z+Z}ó -11

Šã~ é '›-Eg;Ð^ð LwZb8-Å½qÝÅZzg0*Îy~¼
Æ "Quran, Universe and Man" ÇzV6,£)ŠZgc*VSNX
§é §}.ZÔ¦ é ñç¬]¦ é **xÐQrVäZq-Â[èÔT~�ÆRŠt

§SK̈yÃ‚³Q|[~Òy™Dƒñ»Ñ]ÆS!xÅ é »Ñ]Zzg¦
ßg]~SsxÆoÒMy]ÃŒÛMyZzg‚bÅ!n.ç NIGā@*GÆ‚BU*"$

HX'áW
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L™zñÎ'×óZzgQCZb8- -12

¢Qßw è Mí6í»‚�C‡âyZzg**‡.Þ -13

ûQßw è »**‡.Þ (Niels Bohr) ÃZ#-ê
EH

Ð0L1CÙó -14

ûÃt è »**‡.Þ (Max Plank) ÃZ#-ê
EH

Ð0Lmö7-ó -15

w• EH»‡âÈ -16

RdÒgc*è~f¨ZCƒ43š5é EGG] -17

Ã›SŸs -18

âœ}ZzgÂ**ð~nŠá»‡ây -19

gzÝ»Ã›ÃZ#-êEH
-20

**1Š™Š¶»¿ZzgLS¼ZyóZzgL0*iñZyóÅð»¿ -21

wH]ó)}ãÂZ**ð(Æ̧Z2 é L:æL -22

Ç!¨å LGZg»‡ây -23

¿» gi+c*ð¢›é EOq -24

Îg`~;àgzXÆEàðŠ}Æ -25

LMð@*;óÆfg)FÂZ**ð»7Š}ÆRbZY~vƒä -26

z){ »¿

LMí6íóÆÃtÆ_.æ¡Zq-0*"5å EEL˜]ì�âœ}
Zé ZzgÂZ**ðÅñ�ŠÏ~²¡ç

YL~ƒðìÔ!*ÇSÏ§b‰Zq-¢
¸g~½ÁŸÆ1úÒš[Y@*ìXAËâœ}» (Mattress)
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£òSg‚iic*Š{ƒÇkV»S+B5é EEYQkÆMk0*kQÏŠgic*Š{ƒÇXZ#

êñEàðMv»Sgï»ƒYñÇZzgæQÐZ0+gzã‚!-<å NEXx™
g™äÐÌ‡Ü é ¸q5+k,ƒÇ?üM`ëQk»¦ æ Š}ÏÂQkz‰ÜHz

÷û
øg}Îg`Å
#Ö»*g{i™i}æŠ»LC1**ó

0Y@*ì²QkÐ(,}*gzVÃæÃ™ (White Dwarf)

LER,Zyó6,Œk̂t¯$ËìXTÆZq-j½!¨å LGZ§âœ{»ziy'�
é¢ÆqïZb%œ/zVÆa}ƒäÅqªì'FZg[H 20

ƒ@*ìXQkÆL̂ER,Zy@*g}óÆ%µ~QkÅÑÄSâic*Š{ƒYC
ìākVQkÆ°æ

YLŠ({UÅ§bfY@*ìZzggzÝÉÃðÌÚ
QQk*g}Ãgh™7Y$ËX*g}»!*¹â0+{ümûZLM\Ãp[

zŠƒYCìZzgkV æ Š!*Dƒñ-VÕ<`Y@*ìāQkÅÑÄÑö
zŠRJ-'ç NHY@*ìXZk»³»ÑCñ]Åßg]~À_ì& æ Ñö

è ë÷ÔZzgŒVÀòSŸsÔkVÔiâVZzgD (Singularity) LS»áó
ƒ43š5é EGG]Æ™zu}¹Ð̧Z2I^YD÷X

ª#ÖÆgziSyqÑ]ÆÓx»Ñ]6,¸̈MYä»çn
ŒÛMÈˆ-VÒy™@*ì:

Qk›yë)‚g~(�Ì~»Ñ]
ÃSk§b�Š,Ð‰

møçûÝøÞø_ûçôp]ÖŠ$Ûø«ðøÒø_øo(

æ$Ùø ø Þø«œ û ÒøÛø^eø‚øœ ½ ]ÖŠ(rôØ(Öô×ûÓöjögô
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‘ƒñ»½Ã�Šc*Y@*

ìÔT§bëä»Ñ]Ã
«!*gaZHåë)SkÆ»

ðÃ è ƒYäÆˆ(QÏ¿
™CÙZNÐXtz°{7gZ™**

āôÞ$^Òöß$^ ½ æøÂû‚÷]Âø×ønûßø^ ½ ìø×ûÐõÞ%Ãônû‚öåü

O Êø^Âô×ônûàø
)ZÆImCYÔ12:401(

ëäZLQz6,Ñix™1ìX
ë)tS¬Š{(¢zg™äzZá

o÷

HìāZ¤/Ãð¿LÀò (John Wheeler) LYyÌ’ó
SŸsóÃ¤ÏÐáÂüz{ŠAÇāû¬x±mgö

II
n„Zq-ÇSkyì

ZzgQkä¡]ÅSkÐz¾d$ðÃL({”só»**xŠc*ìXSÏq»
›h+M�yóÆîg6,™@*ìXYyÌ’Æ_.ü»Ñ] è £™ŒÛMÈL̂**‡.Þ

~üª#Ö&ûn„Æe~�g�Ë :æ
E ~YOñ�Šû({”sM

ìÔ�QkÆìw~S!Ä»Ñ]Æz‰ÜðüÅ|Ã"Õ[
~n„ :æ

E ™DƒñQkû»6,Š{eu™Š}ÏXŒÛMÈˆÆ_.z{M
-Äª#ÖÅßg]~',0*ƒÏX

~n„Zzg5»Ñ]»¼g :æ
ExM
LYyÌ’óHìāZ¤/»Ñ]({”sÆ0ƒ43š5é EGGC¸Z2Æ
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æ�Š~MYäÆ z _.”ZðÂ5æ¢a~Æ‚BQkÆQÐç
»Ñ]ÆüZq- (Big Crunch) ~n„ó :æ

E Sk**]Ì¦z×÷XLxM
»!*)̄0$Ë÷XT»³LÑr (Big Bang) 6ûLZÍAxŠ}Æó

S!x»ÑC;ƒ è ªL**‡.Þ (Oscillating Universe) ƒð»Ñ]ó
Zzg”ZƒÆ6óÅßg]~ªCÙƒÇX»Ñ]ÅZq-^Ð™zu~~p~

(Super ÆŠzgZyZq-%³Z(ÌMñÇ&YyÌ’L¹RdkVó
zŠ˜]»qïkVìÔT»CÙ̀ æ HìXz{Zq-ÇÑö Space)

»Ñ]ÅåF,IZzgæ¢a~»MsŠZgƒ@*ìXÌ’izgŠ}™Hìā
uZ3hZóìX6ā é L¹RdkVó÷á²Z:Ç7ÔÉLÀòSŸs»Ã

ûÐ™zu}yü&ëEL
Y

™õû»ù &ëEL
Y

K z{fgZÏãÑí6,Zq-yü
™DƒñÃtSŸsÆ_.»Ñ]~Š4R0+ZiìX

SkÎZw»�Z[ŒÛMÈˆ ???? ™zu~»Ñ]±ø Ly6,¥z5+k,ƒÏ
;;;;VVVV™™™™zzzzuuuu~~~~»»»»ÑÑÑÑ]]]]$$$$¨̈̈̈44445555éééé GGGGGGGGGGGGEEEESSSS ~¬Ðñ�ŠìÔ�¬îg6,tHìā

]]]]»»»»zzzz°°°°{{{{ììììÔÔÔÔTTTT»»»»SSSSddddYYYYQQQQkkkk éééé ZZZZ++++ ææææ aaaaZZZZƒƒƒƒÏÏÏÏZZZZzzzzggggttttZZZZvvvvgggg„„„„
™Q̀z6, è fsü«ûMe$ <îE !5å NEg ääääZZZZLLLLQQQQzzzz6666,,,,ÑÑÑÑ¯̄̄̄xxxxŒŒŒŒÛÛÛÛZZZZggggŠŠŠŠcccc****ììììXXXX

gÅ§sS÷ág{™CìZzgÌ’ÆSÁÃ]!*¹Š~ˆMc*] é èÃg{‚³¦

Æ4,zwÐ_“gnp÷:
Qk›yë)‚g~(�Ì~»Ñ]
ÃSk§b�Š,Ð‰

møçûÝøÞø_ûçôp]ÖŠ$Ûø«ðøÒø_øo(

æ$Ùø ø Þø^œ û ÒøÛø^eø‚øœ ½ ]ÖŠ(rôØ(Öô×ûÓöjögô
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‘ƒñ»½Ã�Šc*Y@*

ìÔT§bëä»Ñ]Ã
«!*gaZHåë)SkÆ»

ðÃ è ƒYäÆˆ(QÏ¿
™CÙZNÐXtz°{7gZ™**

āôÞ$^Òöß$^ ½ æøÂû‚÷]Âø×ønûßø^ ½ ìø×ûÐõÞ%Ãônû‚öåü

O Êø^Âô×ônûàø
)ZÆImCYÔ12:401(

ëäZLQz6,Ñix™1ìX
ë)tS¬Š{(¢zg™äzZá

o÷

T›y)t(i}™zu~i}
Ð$+wŠ~YñÏZzg]

M�yÌ$+wŠØYNÐZzg
zq¢ƒV æ ƒßvZvÆ¥z',
o Ð�ƒ6,¸̈ì

…ûšôæø ø …ûšöÆønû†ø]Öûª ø møçûÝøiöfø‚$Ùö]Öûª

]ÖŠ$ÛFçFlöæøeø†ø‡öæû]ô²ô]Öûçø]uô‚ô

O ]ÖûÏøã$^…ô
)‚',Z�Ô41:84(

HTäM�âVZzgi}Ã
¯c*z{Sk6,‡›g7āQy‰

æøÖønû‹ø]Ö$„ôpûìø×øÐø]ÖŠ$ÛFçFlôæø øœ
áûm$íû×öÐø ø …ûšøeôÏF‚ô…õÂø×Foœ ø ]Öûª

ßÍVÃ)ª#ÖÆ›yQ(aZ
™Š}Ô$¨45é GGGES)z{‡›gì(Zzg
„ÂZÝ¯äzZÑƒ¼ æz

o Y+zZÑì

eø×Foæøâöçø]Öûíø¡$Ñö ½ Úô%û×øãöÜû
O ]ÖûÃø×ônûÜö

)[Ô63:18(
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HQrVä7Š¬āT
ZväM�âVZzgi}ÃaZ
�Ûâc*ì)z{(Sk!*]6,)Ì(
‡›gìāz{QyßÍVÅ!5ÿ LI

á$]²ø]Ö$„ôpûìø×øÐø ø æøÖøÜûmø†øæû]œ øœ

…ûšøÎø^�ô…ºÂø×Fo ø ]ÖŠ$ÛFçFlôæø]Öûª

áûm$íû×öÐøÚô%û×øãöÜûæøqøÃøØøÖøãöÜû øœ

eøo ø Êøª ½ œøqø¡÷Ÿ$…ømûgøÊônûäô

)Šz!*g{(aZ�ÛâŠ}ZzgQkä
QyÆnZq-z‰ÜHg�ÛâŠc*

ìT~Ãð—7ÔQÌ
ª>VäSïg™Šc*ìÔ1

o )t(**]~ì

O ]Ö¿#×ôÛöçûáøāôŸ$ÒöËöçû…÷]

)ZÆIuZYÔ71:99(

»gL6ŠZg±mgö
II

n„óÔ»Ñ]Æ :æ
E èÃg{!*ÑŒÛMãMc*]»Ñ]ÅM

™zg|òÐ”ZƒÔZÍA°xZzg({”sÐƒ́43š5é EGG]Æ̧Z2Ð
(,~uJ-_“gBb÷Ô�Sk!*]Å§sS÷ág{™CìāZæ¢a~
Æ�5»Ñ]»¼geìX

Ã"™ä Ì’HìāSknÅŠz!*g{¼g~MäzZà»Ñ]æ
zZáüÆSgZŠ}ûÐSZŠ5+k,ƒÏ�÷áh+øg~ ü6,Šg]gppû

»Ñ]ÐxË:ƒXSk1Å'×h+@*GL6ŠZg»Ñ]ÆÃtó
ÐÌQìXŒÛMÈœSk (Oscillating Universe Theory)

|Ã-VÈV™@*ì:
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T›y)t(i}™zu~i}
Ð$+wŠ~YñÏZzg]

M�yÌ$+wŠØYNÐZzg
zq¢ƒV æ ƒßvZvÆ¥z',
o Ð�ƒ6,¸̈ì

…ûšôæø ø …ûšöÆønû†ø]Öûª ø møçûÝøiöfø‚$Ùö]Öûª

ô]Öûçø]uô‚ô Ö×#ä ]ÖŠ$ÛFçFlöæøeø†ø‡öæû]ô

O ]ÖûÏøã$^…ô
)S',Z�Ô41:84(

Igā-V%z~ì: è ¦{¬ÈœiñÐZq-ug$
~ägÎwZv~VÐSk

™`»|xŠgc*ÄH è Me$

)T~Zv¬\ä�Ûâc*ā(
T›y)t(i}™zu~i}
Ð$+wŠ~YñÏZzg]

M�yÌ$+wŠØYNÐX
QQk›yßv¹VƒVÐ?

X M\~Vä�Ûâc*:LLÜZo6,óó

‰øªøÖûkö…ø‰öçÙø]²ô"#Âøàû

…ûšöÆønû†ø ø ÎøçûÖôäôV™møçûÝøiöfø‚$Ùö]Öûª

mûàø ø Êøª — …ûšôæø]ÖŠ$ÛFçFlö ø ]Öûª

møÓöçûáö]Öß$^ŒömøçûÚøòô„õmø^…ø‰öçûÙø

X ]²ô"#[ÊøÏø^ÙøVÂø×Fo]Ö’(†ø]½ô
)Z
Å|B-

÷G
Å.hÐêÔ2:173(

)YìZnè~Ô2:041(
)YìZnè~Ô2:751(
)òZ0âz:623(
)òZ−ZgòÔ2:633(

)µZ£Ô6:53Ô101Ô431Ô812(
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»Ñ]Šz!*g{}qªS(g™áÏ
QÐ ‚³ZzgŒÛMãÒ**]~Zq-Zzg_“tìā»Ñ]

ƒYñÏXŒÛMÈˆ~ ~ps (Gaseous State) L™{ãqªó
ì:

:Qk›y»SOg™zZ#

M�yÐZq-ÃMäzZÑ
o ™ðZVªCÙƒÇ

iôo]ÖŠ$Ûø«ðö û Êø^…ûiøÏôgûmøçûÝøiøª

O eô‚öìø^áõÚ%fônûàõ
{yÔ44:01( æ )Z−

SÏ|Ãuz§»Ñ]~Vä-VzZãHì:
ª#ÖQkz‰ÜJ-',0*7ƒ

´â]ªCÙ:ƒ 10 ÏZ#J-

YNX™{yZzgÎg`»f[
Ðƒqƒ**)ÌQ4~Ð
ì(X

āáù]ÖŠù^ÂèøŸøiøÓöçûáöuøj#oÂø�ø†

kmø^lôý]Ö‚%ìø^áöýæø›ö×öçûÅö

]Ö�$Ûû‹ôÚôàûÚ$Çû†ôeôãø^ý

âz:203( è )òZ0
)µZ£0NmÔ2:273(

)µZ£0NmÔ4:7(

ÐƒÇÔTäÓx*gzV <îE ‹æÆiZbƒYäÅz é Z(¸
ZzgR̀ZÄÛÃQyÆæZgzV~«g3ìX

të (Particle Physicists) ].h+šzgÆf¨ZCƒ43š5é EGG]ŠZy

÷āS�xÆîg6,RÜVÆEàðRbZYn{ƒYNÐZzgQkÆË

Ô¯S¼ZyÔ0*iñZyZzgÑÄÐ¬g~ER,Zy (Lepton) ~¡Å543ð GFHy
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!*¹ƒÐX³L¯N*4,Æ!*ŠßVóÅßg]~ªCÙƒÇXZ+»Ñ]ÃÃq
Ð¦[¹YñÇYèQkÅÂZ**ð»9zZ,ÑÄÐ¬g~ gm,~

uƒVÐX²™zu~§sM`Å é f¨Z]ƒVÐ�gzÝÅ¦ëgÐÃ

»Ñ]Z,âœ}Ð¦[ìTÅic*Š{F,ÂZ**ðûf¨Z]6,Œì

ZzgQkÅÁF,+ÂZ**ðÅqªZÌ!*¹ìX

›h+({”s0YñÏ è Óx»Ñ]**‡.Þ
(John L. Y~÷áù”{LYyZsÌÅ:êXó 1977 §i+gieZóâÞ

Æ*y»Zq-S½kT»Qz6,èÃg{(tÐ{™÷Zm Wilhelm)

ìÔnŠc*Yg;ìXZÐ4,zÁŒÛMyÆQkÚø~7,−e34/õ XG
J�»Ñ]

~n„Ð0ìX :æ
E ÅðzSg»YZzgM

Zogm,Æ”h+nÆüŠ}ÃVÐaZƒäzZàûØ,�
~Ð*gzVÅ’Ðµƒð (Cygnus) M�y6,zZµ…ZÊ-Bð

EOExLŠYzó

û0+-VÅßg]~!~Ðòg„÷Ô™zgÎÅæŠÐQy»l!

›h+ÖZg*g}~Ðò™ è !hé NI@{HY[ìX’Åt0+c*VZq-‡.Þ

›h+£xÅ§s¸LƒðYC›3ðŠî÷XÓxF, è ™zu}%æFNZuZg**‡.Þ

ØZ@SK̈ã›ârÆF,Zæ{Sk&;3ï NXGEF,+Gz2Å½7g@*G™D›3ð

›h+({”sñ�Šì� è Šï÷āÜY~üQk£x6,ûZq-**‡.Þ
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Ã
!-B-ö
NEEüdJû™ (Space) ÃEÙ\™Y@*ìÔkV (Matter) âœ}

Ã�ŠêìX (Time) ŠêìZzgz‰Ü
zŠ æ ‹ægnp÷āZÜVÃÑö é¢¸ è ({”sSkŠg**‡.Þ

HÅuJ-¦z0+_ƒñüCÙnÆûâœ}ÃšÒpÃ™gÄŠï÷X
({”sZ,n{qw*g}»mƒ@*ìT»SgïVV™»ƒ[ƒX
Qk*g}Å
#ÖËšzg~Sâ(,~ü¦{_ûƒCìāQkÅ"C{

‹æQÐn{™ÆÇ³ÅtÅ
#ÖA™ŠîìZzgQz{Ñ\RIƒ ȩ́

zxƒY@*ìX æ ™n
‹æ» é ÐZq-n{”{*g}Å¸ <îE ¢ÑÄÅz è ZK**‡.Þ

ŠZ],{SkŠgzWƒY@*ìāz{¹ic*Š{{6,qÌ~ƒY@*ìXCÙz{Ú�
zŠ~Ð¦/gCìz{*g}Æ=g~°æ

YL™åå æ üQkæûÅu
ìā <îE ÆnúYCìX©āgzÝÌQkÐÖg{70*$ËÔ¸z

eö è QkÆZ0+gc*&+Z‹pŠQÐŠ¬7YYX‚—*g{ÜY~**‡.Þ

0*@*w0Y@*ìXtM�ãÈ]÷ZzgQ7({”s¹Y@*ìX
M`À¹Ð‚0ZyüSky6,ûÎagì÷āÐe

ìāøg~±z}ÉZÒKƒVÆz‰~LQC({”só—Îñ

ƒñƒV�*gzVÃEÙ\™Æ$ºÿ
ELYDƒVXüZq-R0+Zi}Æ
‚‚‚‚HHHH¬¬¬¬ÐÐÐÐQQQQyyyy(((({{{{””””¯̄̄̄VVVV~~~~ËËËËƒƒƒƒ 90 7777gggg~~~~»»»»ÑÑÑÑ]]]]ÅÅÅÅ÷÷÷÷ááááhhhh++++ _.û

%æFNZuZģZui�ÜYÆ™zgŠgZiÍØVÐ"C{ÂZ**ðÆš/Jƒ» ____ììììXXXX
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ØgîD÷Ô÷áh+z{ÓxKƒVÆ›ßVÃEÙ\™Dƒñx({”s
ƒVXL;gËge\.-ôGóÆÛƒ43š5é EGG]Æ%œ/6,)Zq-‚0Zy(LCÙ',^¤/móä

ÐÐÐÐeeeeììììāāāā7777gggg~~~~ ›ârÃaï™gÄŠ¶zZÑSkyªCÙHā
»»»»ÑÑÑÑ]]]]ppppŠŠŠŠZZZZqqqq----¹¹¹¹((((,,,,ZZZZ(((({{{{””””ssssƒƒƒƒXXXX

({”sÆ“WÆnŠzÑZ_»0*c*Y**¢zg~ìXZq-Â¹

ic*Š{!¨å LGZg~âœ}Åñ�ŠÏìZzg™zu}Qkâœ}»S•ð¾(6,�
Y**ìX£/!¨å LGZ§âœ{(,}(,}*g}½™D÷X

Z#*g}1hñƒYD÷ZzgQy»LêñEàðSgïóS!xÃ
Y(ìÂz{ic*Š{Šk,J-ZKÛzãµÃR0+gzãæÆ£«~',ŒÛZg

7gÄ0*DX&4-@î
EG

GEGStÛzã
(<4è
GXGRÜVÃlƒñZzg_5é LGgzVÃ$Dƒñ

R0+gÅ‚°æ YL**Ñzq™Šî÷X
Zq-gN*Á±mgö

II
¤‰Ü»qï*g{�Sk‡.Þ7ƒ@*āS¼ZâV

Ã!*ëŒÛd$ŒÛd$™Æ"C{ÑÄqÝ™áÔR({Ð*g{LC1**ó
B@*ìÔTÆÓxS¼ZyQkÆ6,zN*âVÆ (White Dwarf)

~ :æ
E

‚Bï™ER,ZâVÃúŠï÷Xc*QR(*g{ü0Y@*ìû�M
~�ZË.çIòÅ :æ

E zŠÑÄÆqï`J-My(ìXQkM æ n„J-Ñö
ÃYgCìZzgR(Zq-²Æ©à (Velocity) gëggzÝÅ�gëg

{~ƒYìX*g{¸T$ƒY@*ìÔRŠ!RÖp~,ÝY@*ìZzg
Zq-L({”sóÃÀŠêìX
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IgāÃSk‚³zŸs#ÆˆQÐ è ŒÛMÈœÅSkMe$
7,−e34/õ XG

J:
ZzgM�âVZzgi}»)ƒ(

(Zv„ÆnìÔZzg
ª#ÖÆBƒä»zZ§Sk
Šg!~ÐƒÇ‰Mç»O¥

c*QkÐÌ!F,XGZvCÙ
o q6,‡›gì

æøÖô×#äôÆønûgö]ÖŠ$ÛFçFlôæø

Úû†ö]ÖŠ$^ÂøèôāôŸ$ ø æøÚø«œ ½½½½ ]Öûªø…ûšô
āôá$ ½½½½ Îû†øhö ø æûâöçøœ ø Òø×øÛûxô]Öûfø’ø†ôœ

O ]²øÂø×FoÒöØ(�ø®õÎø‚ômû†º
)ZìÔ61:77(

¬xSg»ð¿Æ�»Ñ]Z#J-‡ìzŠZìgSìÔQkÅ
fsRò[~Ð¼ÌƒYìÔ6ā({ <îE ª#Ö&n„»!*)̄qg

”sÅ‚bZzgf¨ZC‚bÒy™C÷:

({”s0YäÆ!*)̄ -1

âœ{Æ+Æ!*)̄ è £™xÐâœ}Zzg¡ -2

6,zN*yÆ{8Æ!*)̄ -3

RÜVÆ%œ/~RbZYÅn„Æ!*)̄ÔZ#z{ -4
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