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Zzg P h o t o s p h e r e  Îg`Æ

Chromosphere ÆŠgxy� Corona

ìZkÅŠgc*ÄQÞ,œ~Åï»V
Fraunhofer Spectrum ìXZºn

QÞ,œ~Åi',Š„ãCŠ~ïìT
Æfg=Îg`ÅcÃK~)©àæŠQ

Æ_·Ðt Spectrum ìXÎg`Æ
Ø^Y@*ìāÎg`ÁÁÜÐ¯ƒZìX

Å Helium Zq-ŠN!*]tìā
Šgc*Äi}6,¬7ƒðÉÎg`6,¬

Æfg=-**ã Spectrum ƒðZkÆ
ë÷XZkn Helios i!*y~Îg`Ã

g3ŠHX Helium Zk»**x
Æ Spectrum Y~Îg`Æ 1868

Šgc*ÄƒZZzgZkÆF Helium _·Ð
Y~i}6,Šgc*ÄƒZXZk 1895 ‚wˆ

z‰ÜÎg`6,(,~(,~î]ƒg„÷p
ªF¢]Æ*y Solar Physics 

»M¸iQÞ,œ~~ƒZZzg
ÃãCŠ~ZÌ Fraunhofer Spectrum 

qÝìX

QÞ,œ~Åƒ
Ð(,~ï

*gzVÆÃA¥x™äÅZ’ZY
QÞ,œ~~ƒð¶XZkÆˆ!~

ÐF,¹ƒðZzg�,œ~~…tDƒŠH
ā*g}�M�y6,)}ƒñÃMD

c*Galaxy ÷z{Zq-zWÂxÆM÷�
~Áz Galaxy KVB@*ìXøg~

÷Zq-7[*g}ñ�Š÷XX~Ð
Zq-øgZÎg`ÌìXøgZÎg`%°æEL

KVÐMDÙZgâg~‚wÆÃ,6,ì
Zzgz{%°æELKVÆ¤/ŠZq-6ä™zh‚w

~Î@*ìX!*z�ŠZkÆāZkÅgëgŠzÎ
³¢a°²Ðic*Š{!ìXtKVZâ
(,~ìāZkÆZq-u}ÐŠzu}u}

J-gzÝÃYäÆnZq-ÑÄ‚wµ
YÆD̂ˆ~tZë 1920 YD÷X

XåāHøg~KV‚g~»Ñ]ìc*
÷XZkXÃ�gˆ Galaxies ZzgÌ

äiHZzgCc*ā Edwin Hubble ŠZy
ZzgÌ¹ÏKN÷X2À˜»Ñ]

Clauster of ~KƒVÆL$Öª
Y@*g] 1929 0*ñYD÷X Galaxies 

Æfg=tx Hubble ‚wìT~
Z�yZÏsƒZātKVÆL$ÖZq-
Šzu}ÐŠzgƒDYgì÷ZzgAÃð
L$ÖëÐŠzgìZâ„ZkÅgëgic*Š{

ë Hubble's Law ìXZkïÃ
÷Xñ�Š{iâ:~KƒVÆ!*g{~�
x@Z]ƒñ÷Zy~Zkx@{ÃãCŠ~
ZÌqÝìXZkÐ¥xƒZāøg~

7ìÉ’g„ìXŒÛMy »Ñ]Yæ
�̂Ûâ@*ì:
ZzgëäM�yÃZq-{mŠg]Ð
¯c*ZzgGëzÝŠ¶zZá÷X

(48 )Z¯Zgc*]:
|]7Ò3ªî E

GEGZ
Å.o-

÷GZ°Z,ZK"~
�ÛâD÷:X
LLc*ŠgìāZ+»Ñ]»¦g�Ú
Ä¬Yg„ìÜsŒÛMy™*~„
èÃgìËZzgM�ã—~Zk»™zg»Z÷ág{
Ì7MX‚0ZâVÆ4,Šq-tŠgc*Ä
ā»Ñ]Ú’g„ì{mZÌ»
qïìXYèZkÐZ7»Ñ]ÅðÃ

K~æŠQìX2tŠgc*Äð»Ñ]
Å%³zZgZk§bzŸs#™Cì�--

DˆÆ!*g{~ŒÛMy™*ÅxZ�yrÇV»¼g
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(ÆÃtÐåîg6,ë Big Bang K)
M}ìóóX

(261 )ZAxÔ=ÔDZzgCð™

Z¤/Íf!*vŒÛMyˆ}.Z¬\Å§sÐ
7ìÂÎZwaZƒ@*ìāMÀ]-Zv
mzÅÃù¥xƒŠHāøg~»Ñ]YæZzg
I~ƒð7ìÉ’g„ì�ā�,
œ~ÅïìZzg(,~ŠzgÎÅæŠÐZzg

Spectrum KƒVÅgzÝÃMh™ZkÆ
ª…3ýGÆ÷}_·ÐqÝƒðìX

�,œ~Æ Albert Einstein

ƒÐ(,}‚0ZyâäYD÷XZy
ªZŸ5]Å Relativity TheoryÅ

¹g~ÐZyÃzZãZ÷ág{5åāøg~
»Ñ]’g„ìpZrVäìwHā
Z(7ƒYZzgZrVäZK¹g~~F,ç

C o s m o l o g i c a l ÅZzgZq-q
»Zk~ZŸ†H@*ā»Ñ] Constant

ätU*"$™Šc* Hubble YægìXZ#
ā»Ñ]zZª’g„ìÂZrVäZk÷

the biggest blunder of my life Ã
ŒÛZgŠc*ªtƒÐ(,~tì�ZrV
äZK/~ÅXZ[Š¶ŒÛMyˆ~Zk
ŠgxZ�y‚³œZ‰Ü»0*c*Y**�ā
�,œ~ÆƒÐ(,}‚0ZyÆ
4,Šq-IZiz‰Üª]Z0¶XHU*"$7
™@*āZv¬\ñ�ŠìZzgZkäZL0*u
gÎw|]·½-ZvmzÅÃŒÛMyˆ
Æfg=t(»D«�Ûâc*åX

KƒVÆZq-Šzu}ÐŠzgƒD
−YäÆzZ§ÐtZ^oHY@*ìā
Zq-iâ:ŠgZi¬ÓxKNZq-Šzu}
Æ¹ŒÛd$‰X

+CÒ3þ
GE

GL»Ñ]Æ0Zk
z‰Ü�Ãt=wìz{tìāZ’ZY~
»Ñ]»ÓxâŠ{Zq-Z•ðgKÏ(~
Èåz{Z•ð¤/xZzgZ•ðûåXQZq-

ªxŠ}āƒZZzgz{âŠ{O Big Bang 

™FZbZY~ËƒZZzgz{ZbZYZq-Šzu}
ÐŠzgƒD−‰ZzgZy~Ð

Y1965 Zzg*g}aZƒñX Galaxies 

Æfg=Zq- Radio Astronomy ~
»Ø`ìT 3o K radiation ¬K

ÐZkÃtÅ¤&ƒðìX�,œ~
ÅZkxï»ÌŒÛMyˆ~f™ìX
ŒÛMy�̂Ûâ@*ì:

ªHZrVä7Š¬MVä¬H
āM�yZzgi}ŠzâV¢ïÐÈ¸Q
ëäZyÃMh™Zµ™Šc*Zzgëä0*ãÐ

CÙi0+{qaZÅXÂHz{ZZy7ÑN
(31 )ZÑmCY: Ð?

|]7Ò3ªî E
GEGZ

Å.o-
÷GZ°Z,äŒÛMyˆÆ

QgŠzF,À~ZkMe$Æ0tâ^Šc*ì:
Z+Me$ì�»Ñ]ÆZuZgÐZ(
6,Š{QVCì�Qkiâ:ÆZK̈yÆzëz
áy~Ì7MYX�Ûâc*:t‚g~»Ñ]
Zq-¢ïÐÈGƒñZ,tÅ^

~¶TÐÃðq!*CÙ7ò$Ë¶Që
äZkÃMhZZzgZe7-‚g~»Ñ]ZÏ~
ÐY^7,~ZzgQ0*ãÆfg=CÙi0+{qÃ
aZ�Ûâc*Xóó
ñ�Š{‚bÆZ0+Zi}Æ_.t

»zZ§aŠ{Zg[‚w¬» Big Bang 

zZ§ìXŒÛMy»̂aŠ{Î‚w¬Zk»f™
™**Ãð©à!*]7ìXŒÛMy�̂Ûâ@*
ì:HßvZ[ÌZZy7ÑNÐ?

Mr. Harry L. Z%MÆZq-‚0Zy
Black Holes, ZKÂ[ Shipman 

Quasar s  and  the  Un iverse

(Haughton Mofflin Company,

Boston Unversity USA, 1976 P

(ÆMy~’k,™D÷: 288

(»ÃtZq- Big Bang LLxŠ}ā)
ÎZw»�Z[7Š}YX¾äZkâŠ{Ã
aZH�(,}Š}ÆÐ®XZk»ˆŠZy
Æ0*kÃð�Z[7ìXøg~Ãz;VJ-
ÌVYCì²»Ñ]aZƒ™ÜsP
²ƒñ¸pz;Vøg~Ã¥uYC
ìXtÂ[ZkaZöÆXÃ,ŠZyZzg
èIDzZáßÍVÆjZ!™ÆZ[»ƒC
ìóóX

±**|][ñúŠäZK"nÂ[
ZsòZßwÅ#;~ZkX»Zk§b
�Z[Šc*ìXM\�ÛâD÷:
LLŠzu~Š?}.Z¬\Å�6,ŒÛMy
Ñpä}.Z¬\»AZÅ›Óÿƒ**ŒÛZgŠc*

(43 ìX6āz{�Ûâ@*ì:')Zâ:
ªÓxŸCz¥Ñ]»¾}g[6,

»ƒY@*ìX,ZkŠ?ÅtìāÃ
rÐ¥xƒÇātÓxñ�ŠZ]Cz
¥wÆŸÐ%1oìZzgZÏzzÐŠ*
~§b§bÆExaZƒ‰÷YèÃð
z‘‡]»ÂxÐ!*CÙ7X‰‰Æ
n�gZßwZzg‰�g�ÛzqÆ÷ZzgtÂ
ªCÙìāAc*ÂpŠZKfZ]Ð‡ìƒÏc*
Zk»z�ŠËŠzu~AÆz�Š6,«ƒÇZzg

QtŠzu~AËZzgA6,zd˜åEZZgkX

ZzgtÂY,̂7āZközŠ™*~Cz¥w
»Ÿ}Y™»:ƒZzg)pÐ„ƒÂ
!*8zg]â'7,ZātŸ¢zgËZíA6,
Y™»ƒY@*ìX:T6,ZkÓxŸÅ
Z•ìz„}.ZìXMçÅw™ŠNßāMe$

ZL¿/V~ æ]áù]Ö³oF…eÔ]ÖÛßjãFo
Ë§bZkŠ?èÃg{!*ÑÃÒy�Ûâg„
ìXTÆtp÷āZ•ÓxŸÅ
¾}g[J-ìóóX

(369m10 )ZsòZßwÅ#;Xgzqã�Zí¢

Z̀ZxÛ»z‰ÜHg{
J-»

ŒÛMyˆ~tœZ‰ÜÌÒyƒðì
āCÙqÃãìXÎg>Z°Ý~�Ûâc*:

CÙqcnizZw~ìZzg!*¹g�zZÑ
z{}.Zì�°wzZÑZzg),gÏzZÑìX

(28,27 )Z°Ý:
Îg>Z°°~�Ûâc*:
ªZ̀ZxÛ�x̃gì÷ÜsZq-

z‰ÜHg{J-„áÐX)tå½zZà
(3 )Z°°: q7÷(

ñ�Š{iâ:Å‚bäŒÛMyˆÅZk
œZ‰ÜÅÌ¤&ÅìtÂëiâ:Ð
ŠÙMD÷āZK̈yaZƒ@*ì(,Zƒ@*Q
Zk6,ü»ŠzgM@*ìZzgz{%Y@*ìXZÏ

§bYâgzVZzgm@*]6,Ìñ]MCì
pi}ZzgZ̀Zx�z~6,Ì+MñÏXt
Zkiâ:ÅïìXi}Å/»Z0+Zi{"âV
ÆçÍÐÎc*YYìXZkz‰Üi}
Å/»Z0+Zi{‚hñegZg[‚wìXÎg`
ZzgÂxFÅ/»Z0+Zi{0*õZg[‚wìX
ZzgZ0+Zi{tìāÎg`ÆZ0+g�;àgzX

Æ Nuclear Reaction Vg;ìZzg
~psƒ@*Yg;ìX Helium fg=

45Í-ê
XGG

z{'×h+Áz÷0*õZg[‚w~»ƒYñÇX
ZkÆÎ̂g`»w¹(,ZƒYñÇX(g{

«gŠJ-Îg`ÅuVYñÏX”h+¤/òÅ
zzÐZkz‰Üøg~i}Æ«gQ.Þ
YNÐZzgi0+Ïi}6,»ƒYñÏXQ
ZkÆˆÎg`6,Zq-ZzgŠzgMñÇZ#z{

i@*YñÇŒVJ-āZk»wZq-(g}
ÆwAƒYñÇXZkz‰ÜÎg`ÅgzÝ

White ¹ÁƒÏXZknÆ@*g}Ã
ë÷Xtiâ:Íc*Îg`Åi0+Ï Dwarf

Æ(,J9»iâ:ƒÇX),Æn
Exp l o r a t i o n  o f  t h e 5±ƒ

(Universe by Abell

Îg`)g8-»ÃM@*ìX@*gzVÆ
Zg8-ƒD÷ZzgZ/,XZºn
Üg@*g}�Zkz‰Ü̃xgì÷ZyƒÅ
özŠ/ìXŒÛMyˆä�t�Ûâc*ì:

ÜsZq-Hg{z‰ÜJ-„áÐX
(3 )Z°°:

ñ�Š{‚bZkÅ¤&™CìX
LL].h+î]»Zk!*]6,Z·tìā

ÅÌZq-özŠ/ìTÐz{ proton

MÐ7(,|Mh²IZi,Ã~¢]
Å/Ã)özŠìw proton ÆâCÙ+

(p 276) ™D¸Xóó
ìā“3�ç EZ! Law LL‚Û¾»Zq-�g

(å(,fgSìXª»Ñ] Entropy)
ª"F,v�(,fgSìX disorder ~

Zk»³tìāLL»Ñ]~ñ�ŠâŠ{»¹
©àzÂZ**ðÅßg]~Ÿùƒ@*gL
ìZzgZÐLÌŠz!*g{ËÌ^~qÝ
7HYYóóX

(p 273)
|]7Ò3ªî E

GEGZ
Å.o-

÷GZ°Z,ZKÂ[~’k,
�ÛâD÷ā:
LLMqZzgZiwZN7ƒMhX**e
ìāZq-qÚŸùƒäÆ!*z�Š`
ÌgìXCÙŸùƒäzZàqÑi˜»ƒ

(p 276 YñÏóóX)
ZºnT§b»Ñ]ÅZ’ZY}.Z¬\
Å§sZ÷ág{™CìZÏ§b»Ñ]»
{ØÌ}.Z¬\Å§sZ÷ág{™g;ìX±**
|][ñúŠZKÂ[ZsòZßwÅ#;
~’k,�ÛâD÷:
LLQZq-Zzg"Š?ZK�6,�Ûâ@*ì

(28,27 )Z°Ý: Zzgz{tìX'
ªCÙZq-qcnizZw~ìXZzg�

!*¹g�zZÑìz{}.Zì�°wzZÑZzg),gÏ
zZÑìXZ[ŠdāZ¤/ë�Ûn™BāZ(ƒ

āi}f¨{f¨{ƒYñZzgZ̀ZxÛÌ•}
•}ƒYNZzgZy6,nzx™äzZàZq-
Z+ƒZ−�Óx¶KyZyqzVÆSŠ}1

QÌ=Zk!*]Ãâ„ZzgJw™CìÉ9
»âZkÃ¢zg~&ìāZkÓxØ
ÆÌ̂Zq-q!*¹g{YñXT6,+¤g~
:ƒXZzgpwZzgpÃJw:™}ZzgZK«
qª6,!*¹gìX:z{z„}.Zì�Óx
ÃãßgÂVÃ¼g~Ñc*ZzgpŠ+ÅŠ„',Š

Ðôpg;óóX
10 gzqã�Zí¢ )ZsòZßwÅ#;X
(371m
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i0+Ïz‰ÜÆZq-!*Ñ^s»**x (1)

ìXZ#ti0+ÏxWYñÂZK̈yCÙ§s
ÐZv¬\Æ–V»zZg_0Y@*ìZzg
pŠ̄ZV@*ìXOçEHÆâ™äEH
Æ0ÒyHāZkäEHÃLÎñ
ƒñ7Š¬XßvZkÃi',Š4ñ™}
½k,ÆnáYNÂáYNzg:z{Šy
gZ]»x™@*gLåXëgZ]ÃÎDÂ̧z{
Yvg;ƒ@*åXðëZ0Â̧z{ZVƒZƒ@*
åXc*ÂÁ‰c*Š"¸X~ŠygZ]
ÎgLåXŠ~qÂZk~Ãð¶„7X
Z(YVåz{¡œ7™g;åXZkÃZy

qzV~'×{Wg;åZzg¸i0+ÏÆ!*¯]
ƒä»¯ìXi0+Ï!*ÑƒYñZzgZk

ÑÆ@*,yaƒäÑÂW̄**Ñzq
ƒY@*ìXŠ*Šìāz{¤~7,ZƒZ
ìXZÚz‰ÜŠ}g;ìXëYñÇp
Z%zZ§tìāZkÃi0+ÏÆCÙZkœ~'×{
Wg;ƒ@*ìX�i0+ÏÆZkÑÅcz~

~ya™@*ìXZkÐ?Ø™�i0+Ï»œ
ƒg;ƒ@*ìX (Bore) ƒ@*ìZk~z{1g

ƒgì (Bore) ~Y™1g )šM( Z[ßv
KÐò™1g ~V ƒD÷XgÎwZv

ƒD¸X‰gzZìV~W@*ìāW\»
ŠwK~Z“ƒ@*åX1ge$»¸Èì
!*CÙŠw74åXZ#z‰ÜM»ñVÐ
�ÛZº)QÂK~Y™ŠwµY@*åXÂt
ÜsiZztÃÆZ%sÅ!*]ìX»xZK
fZ]~¯]ìZ¤/ÑÆ@*,ƒYñ
ZknZLÑ—™,X

ZKºVÃ—™,XZÐZŠ~îg6,Ì
ƒVZzgp}ÆŸ~Ì Productive

u¤/xƒVXW\Æ�g‚áògì÷Zy
~ÌZzgZKWÖ~ÌW\Z,p}
7,³�Šâ¨VÃZ&¼-Bï

EY
GEG™,}‚0ZâV

Åi0+7VÆqÑ]÷tYV7!*g!*g
7,_X÷Zìw)ì(W\~ÐZÒZ,
ƒVÐMVä½Ð�ÛZº)ÆˆZk
!*]~ŠphghŠ~āøg~',ZŠg~Æ
‚0ZâV6,H¦/g~X¾iâ:~HƒZX
¾§bz{WÐ†XZyÅH)]‰X

qÑèZ#W\ZyÆqÑ]7,³ÐÂz{
qÑ]7,_7,_Zv¬\W\Æf‚Å
9HVÌ‚B‚BÅwg;ƒÇXF(W\
ÅÃz;VÐ?ØYñÏZzgìw~Zq-
Zzg,ÀheµYñÇX:W\ZL®

ÐZLW\Ã!*mgOZkÆ¹Ð
fg)÷XZy~ÐZq-tìā6,ZäZzg
6‚0ZâVÅi0+ÏÆqÑ]7,³X
ZkÆ´z{W·Š*~55ZXŠZ]ƒg„
÷XZy6,Ä7,³XW:~nŠ!ìw
™,XZv¬\W\ÃZkÅÂ=«�ÛâñX

Y1982 BZÆ', 14 )æ[
Y( 1983 �Ûzg~ 22 ,·Z̄g1{

~Zq-**x¹ Poetry Zôm,~ (2)

�gìZzg¹ÑqÝÅìXZk
äXZkÅY\ZâZì!*¹ÄZYÐ

c*(Pope Alexander) ā7\Z¿hg
Z¿&+g7\»**xZKfZ]~Zq-Zµ

Y\»bŠZgìX7\ÆZz6,¹Ð
Zôm,>äZK/,†ð÷XZk6,„
ZrVä(,}(,}£á‘Zzg8ZÝe~
qÝÅXøg}Zq-6,zWƒZ™D¸

Brikbeck College Zày~ŒV
~Xz{Ì7\Æ(ÝƒD¸XÂ
7\÷á²äZq-Z+!*]½ìZq-
‚0ZyÆ0TÆ0~¢Ð
ÈYƒVāZ#ÐŠ*µË‚0ZyÃ
ZÚxyZ`d77HŠHXW\−
ÐI¾ìX~W\Æ‚tgÄŠêƒV
!*]Zzg=CNZk~Ãy‚I¾ìX

Y~aZ 1688 7\ªtZ¿hg7\
Y~Üs×‚wÅ/~ 1744 ƒZZzg

¯]ƒŠHXpEHZkÐ¹¬aZƒZ
åZzgZkÅi0+Ï„~¯]ƒZXZkz‰ÜZk
Å/Z}:‚wÅ¶ÂZkÃ¸„ÂzŠÑðˆ
Zkz‰ÜŒVƒÐ(,Zx÷á²¸åā
EHÆZz6,ZkÅ÷áyÆ_.ÃðZ(Ä
¼āZkÆÃ6,–YnZzgZk½ÃZk
ä¾÷áyÐ7gZH=Š8-g{YCìX
Zkä–Zzg¸„¸ZkÆ^6,’k,Z[Ì
Šg`ƒÏX=D7X~äEH»Š̂¬

7X–ZkäZkÅ̂{§åXz{HìX
Nature and Nature's Laws

Lay hid in night God said, let

Newton be and all was light.

‡âyŠg]Zzg‡âyŠg]ÆgZi
gZ]ÆZ0+ƒ}~aeƒñ¸ªÑd
ÆZ0+ƒ}~7,}ƒñ¸XZ[6ā
!*ª~W@*ìā}.Zä¹gzÝƒYZÏ
jZáÐZk»ŠârZk§sŠHìZzgZk
ätx!*]ÈŠ~ā}.Zät7¹āgzÝ

EHƒ Let Newton be ƒYX}.Zä�Ûâc*
YZzggzÝ’ˆXZÚxk!ìāW`J-
Ë‚0ZyÃŠ*Æ6,Š}6,Z(yZ`
d77HŠHƒÇZzgzZ¢œî GGStCìX
YèŠ*Æ(,}(,}xZ�y‚0Zy
gzÝÐZ0+ƒzVÅ§sáYD÷Xª
}.ZÐŠzg−YD÷XEHz{‚0Zy
ìTäZ0+ƒzVÐpŠÌgzÝÅ§s
ĤZzggzÝÃ0*1XZknZ¤/Š*ÆÓx
‚0ZâV~ËÃ|~zàZv¹YY
ìÂz{EHåXZknEHÆZLZŒÛZg
Ð¬�~ZÌW\Æ‚tgÅVÇX
~EHÆ0t!*]W\ÃŒŠzVā
|áÅÍŠ~Zkä6,zgl0*ðÔ‚Ð

e»è<ØZkÃ7,Jc*ŠH1�V�VZk
ä}.ZÆâgÐgzÝqÝÅXeÐ
ÜZgƒ@*`ŠHZzggCgCZkÅÂz!*ªÅ
§sÌvƒð²z{Y}åāÑi˜ZÝ
~t}.Z»¯xìÂ!*ªÅ=%]�|ð
Š*eÆh~7H™C¶Zkä
Z4jZßVÃeÆÜsZEwHZzg
|][ñúŠä�…D¯x«Hì
-V¥xƒ@*ìāZk»;¦/¸~^
™Æâè~™̂ÆEHJ-ÌàZzg
z„Z^oìª]Z0§&6,ŒVJ-ā

|áÅ7™Š{eÐ®Ò0îGGSÜZgƒŠH
ZzgZkÆ³~Z´yHā~Z[ZkÎa
Æ^Æˆ}.ZÅ�»ZkÐ¹ic*Š{
‡bƒ[ƒVA¬åZzg|]}Å

›÷}Šw~Y¦/,ƒˆìYèz{
ñuåZzgZq-}.Z»ùg~åXZkäL7
¹ā÷~„Š]™zXZ[W`Zôm,Oîg6,
EH6,õ™D÷p|~Oîg6,7
™DYèz{EHT6,õƒ**e’åZk
EHÃÂZrVäZV™!*CÙNŠc*åX
Z[8~EH»¬gs™zZƒVXQ
Zkä�!*]½ì~ZkÅ§sWƒVÇX
EHÃ‰`-Eg;~ZkÆDzaÆ

³~6,zW’Å™ÏŠ~ˆZzgZkÆ
‚BZkiâ:~AÌzn0*ƒ&+zVÅ
ßg]~Hgåz{ZÚåā(,~W‚ãÆ
‚BTÅ¢zg'ÁƒVZkÆnÂZzg
Ìic*Š{W‚ã¶tZKi0+ÏÆrgsZÏ
~ÐïmXËZzg»xÅ¢zg]7ÔŠy
gZ]t§8gR,~~ya™@*åZzgHåā=

LÌZ(Šy7mJā~ZJ™§8gR,~
ŠHƒVZzg÷}”VÅíÐ¬WçÁ
ˆƒZzgLÌ§8gR,~Ð!*CÙ7�²
~ä§8gR,~~!*g{tÅWzZi:”ƒX
Z#‚y!*g{O@*åÂ~&åāZ[»°
ƒ̂ì=zZ:−Y**e’ZzgZkª
~ZkäD»âHåX
Zk"eg}Ã‰`-Eg;äZk

� Trinity Z²ZxÆnïw!*CÙâgZā
ì‰`»XZkÆ?6,zW College

ÆÜs6,eg™ Trinity ¶ƒñƒZzg
gìƒ?ÂYIƒ!*ÇÔ»ÃðD7ā
R,
"54-ö GEGHÆ%Â»Ñ]„7ìX?¾
»Ñ]Å!*'…CgìƒT~

7ìXEHäÃh~ÅÌ Trinity

6,zZ{7ÅZkä¹ā~ä�âgqÝ
™**åz{Zv¬\ÐqÝ™1ìZzg

ÆâgÅ=Ãð¢zg] Trinity vg~
7XYètZ0+ƒZìÔt˜ªìX:
tL{7\»Z[W\Šz!*g{[X}.Zä¹

Let Newton be and All was

EHÆ‚BâgzZhƒŠHZzgZkÅ light

gzÝÃqÝ™äÆnZkä"u
ŒÛ!**VXX6,zW’ÃZ@*g™²Zzg
Ãðfg=çl7åQ¸„k×á™c*
¾§böìXpZkz‰Ü‚J0*ƒ&+å
¸„Zk»znXz{ZkäZq-§sN

Šc*āZCznZL0*kgÅX~}.ZÃ7
ÃghY Trinity College ghY~

ƒVZzgZLDÅïQÌYg~g¿X
ì (Issac Newton) tW,̂uEH

TÆ0~ä²nHìāZ#Ð
Š*~dZz!*]Wñ÷Z(dZz[Ë
‚0ZyÆfg)7Wc*TÐŠ*z~
ExÅgzÝÌ’ˆƒZzggzqãExÅgzÝ
Ì’ˆƒXZq-EHåZzgEH»ZCZŒÛZg
ÍkX~HƒVXEHZLW\ÃH&

I do not know what åZkÆZÖp~
I may appear to the world but to

myself I seem to have been only

a boy playing on the sea shore.

(Issac Newton) W,̂uEH
Z°Z,( Z

Å.o-
÷G )Z½‚]Ziæ!*]|]7Ò3ªî E

GEG
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~ZKÃ~ÂZLW\ÃZq-gLÐ
aÆîg6,Š8ƒV�DÆ«gÆ‚i
6,ög;ƒVX

YèZkäD»Zq-*ŠzgÑzq™zZc*
ìXaèZk6,}.ZÌgz×ƒ[åZkn
ZkÅZKdwZkÅÃ~iˆZzg

ZkÃD7å æŸm³vn_çáe�oÚàÂ×Ûä
ā~HÈg;ƒVX1¸Z´yZkäH

æŸ ìZzgÑ8-ŠItZ´yHìX
Zk m³vn_çáe�oÚàÂ×Ûä]ŸeÛ^�«ð

ÆD»ÃðqZq©7™$Ë1Az{eì
Zzg&z{eìZkÃZÚ„Zq©‚ƒÇX
OçHì~Zq-gLaÅ§b«g
Æ‚i6,ªDÆ«gÆ‚i6,ZL
W\ÃŠNg;ƒV�ZKÂzJäÅ{§Ô
ZLŠw÷z}ÆnLZq-gN*‚5ì

ßeð&+©8ìZkÃZL²6,Î@*ìXtH
ìāŠd5ìßìZzgLÃðó̃ˆl
™©8ì�«gÅµ~¯ìXù¯Ô
YV¯ÔYV˜fÆYâgäZkÃgh
Šc*XZkÅ,6,ZkÅÃðÃ7ƒCp

OR a prettier shell than ZLnz{
¬xŸÐic*Š{Ãðpzg]‚ ordinary

ŸZkÃÃWñÂZÐ`©8ìXZ[t
Š/ÂW\ƒ»„ƒÇMVäÌ‚i
«g6,KoðìpZ{z{™ZcÆƒVc*
ZàyÆƒVXZÒßvÂZ,÷ŒV

MVä¢zg‚i«gŠ¬ƒÇZzgK
ÌoðƒÏXz{Y…÷ā¾§bz{
ŠzhDQD÷z{ù̃VÅˆl~Ô
pzg]ßzVÅˆl~XgLƒVc*
(,}ƒV‚g}Zk].z4~÷áïƒ
YD÷ÂEHHìā~ÌZLW\Ã

Whilst the ZkaÆîg6,Š8ƒV
great ocean of truth lay all

undiscovered before me.

(Brewster 's  Memor is  of

Newton IIXXIVII)

~Z,aÆîg6,Š8ƒV�Zkn
Æù̃Vz){ÆÑ~ẑsƒ²x
Z�yCð»«gZkÆ‚tŠzgJ-;
7,ZƒZzg÷Zð~Zk»ÃðZå{Ã:WñZ¤/
z{ZLW\Ã¬ÝZzg‚0ZyÈYìÂH

ìQEHÐÌÂµgÄßāz{ZLW\ÃH
ŠNg;ìX

Y,·ZÚD 1999 �Ûzg~ 19 )[-�ÛñŠ{
Y( 1999 BZ6,s 9 Z̄

/'/'/

Å§]©»CÙ ~V |]gÎw™*
Uøg}n‡.ÞÇìXZkz‰Ü{‚g
gÎwåZvÆ,zŠg¦/g»f™™**eLìZzgz{

ÌŠ7VÆ‚BX
Zv¬\ŒÛWy™*~�Ûâ@*ì:X
Zzg$+~»$+!ÅYäzZà$+~Æ',Z',ƒ@*
ìX:�Ãðçs™}Æªz{Z&b
™äzZÑƒÂZk»Z̀Zv6,ìXGz{

(41 )ZŸgò: ª>VÃI7™@*X
ÅÓxi0+ÏŒÛWy™* å |]gÎw™*

Åi‚ìXW\åäåZ&bÆUÃ
Å ÅfZ]6,Z¤/Ëäic*ŠC å æÃg3ZzgW\
Å ÂZÐçs�ÛâŠc*XÜsZzgÜsZv¬\
›Ô zuZ+M»6,eg™äÆnå3,òÔ
p Zp]Ô"Zzg{‚g~ÃÃg¯ñg3X

Zkçn~LÃð$zg~:Š3ðXÕ6,Õ
–p�uZv¬\äW\Æ4Š�Ûâc*
ZkÃ.e$ZŒ§&6,uZ�xŠc*X

gÎwåZvÅi0+ÏÆÜgzZu]÷ā
X~…W\Æ,zŠg¦/gÆZ,Z,
%ä�ÐXÃZC™ëŠ*ZzgWy]~
#bqÝ™Mh÷ZzgZLçÑ{ÃZq-

¼AnçÑ{~$+wMh÷X
ìlZq-Z(zZ§ìTÅVwZK̈ã

ÃZkŠÔ6,å å @*gõ~7ï$ËXW\
Šg]¶āTäÕZzg',',e$ÆÓx
gkgeiÂhŠØZ̧zgz{W\Æ‚t"
'ZzgÑeg9}¸XpW\åäHH?
W\äZyÃçs�ÛâŠc*XWØŠÙ÷ā
W\åÆZq-¬Ô™ŠtZkÃùŠÙ÷X

|]¦÷·Zr™r#˜÷X
—åg¾{',kJ-l~ZzgWJ',kJ-
æÜ~ñg²[ÆƒÐ.ð

E
V»®w¶

gìXZrVäW\ÃzíÐ"zíHX
ÃZzgW\åÆ‚¹VÃâgZ×CXiÂHÔO å W\
ÆŠg9ƒñÔ{~g3Ô¤`Æ1V
äßâg}ÔÇ1VŠïZz!*ØVZzgÆVÃ
ú–DƒñŠHg{éJ-—åg»¬Ü̂
HXW\åúi7,|gì÷ā"6,Zz.$Å
ZzQ~nÏÉÑ™gÄŠ~X{:~~úi
7,"ÆnWD÷āŒ~úeZw™†

ÃiÂHX å ˜cWÑXkBZu~W\
Ãi0+{c*%Š{Ñz}Zk å ó]Æñ§6,W\

ÆnÎZz.$»ZÅxHg™ÆW\
ÃZ3g~êxŒÛZgŠc*XW\Æ‚¹VÃ"
g·ÐOHXW\6,ZZyÑäzZáÝñV
Zzgß&+-VÃâgâg™Z0+J™Šc*Xª>Vä

›âV»Zq-0*ƒVZq-Zz.$ZzgŠzuZ
Šzu}Ð!*0+|™ŠzâVÃ`™ŸÆŠz
•}™ŠØX̂úgÂVÅÑTƒV~
2}âgâg™LHŠHXæÜ6,áZF,m|™
WñXW\Å�Zy™ñZŠ~ÃZkŠgß
âg}āZboƒŠHZzgZÏ~z{̄]ƒ̂X

W\åÆ,»»ï%:
ZyÓxƒÐ.ð

E
VÆˆZ#lìƒ@*ìZzg

]á }.Z»ÑŠkDÙZgŠz±VÆR~
(Æ_.l~ 86 ')Z7: ]Ö³³³³„p

ŠZ4ƒ@*ìZzgŠzu}gziƒlzZßVÃö
~~¦HY@*ìXCƒā3,xÐ3,xŠwH
wZ?m,™}Ç?

H›âVÆpyÅÃð77?H
—gÅQ»Ãð$+!7?Hi5M»Zbo
Ü"ZÙxYñÇ?H\.3œîGñ%j)Å
ŠgŠ**uñ]Zzg743ï

EEGEñ»p+uOŸùYñ
Ç?HæÜ6,mJ×VZzg$+gÔQuZzgçt
~›âV»Oƒ**Ãðg8-:ÑñÇ?
YV7ÑñÇZzg¢zgÑñÇZzg÷~

ËÂZq-4ÆnÌt7™$Ëā
lzZßVÃçsHYñÇX7ZzgCÙ¦/7
~Â³ƒVāZÌ¾zŒZgÆ½ÔkâV
Æ¤/äŠg½VÆ»LYäÔç”ÅŠ
ÅŠ™lÆªÝŠg0+zVÆi0+{°ñYä

YäÅ9Šg ZzglÅZ•MÐZ•MOñ
»HlÐ 9WzZi,WNÏZzg›âV

A$zZ:YñÇZ#ßv}ÐālÌ
Zq-ÂƒC¶X1Z[7p~ªZy
ƒVX÷~=»x7™CX~&ƒV
ËZg~7ÉpZ[ìYèegzV§sl
Æ!*°zVÃpÙÐZïÃŠDyzVÅ
§sYDŠ8ƒVX�7{6,CD÷
āƒÐg°}.ZÆƒÐg°Èå}
äëƒÃ¦™Æ™sZÖp~Z´y�Ûâ

]ƒâf³ç]]Þj³Ü]Ö³_³×Ï³^ðŸi%³†m³g Šc*ā
āYƒ?ƒ Â³×nÓÜ]ÖnçÝmÇË†]Ö×#äÖÓÜ

WiZŠƒZzgÜs~pŠ»çs7™@*

ƒVÉZLg[Ðvg}n,»¤g
(94m4 ƒVX)Z0÷x¢

Š*ÆßÍ!CƒāZk»Ãð%:ì?
Ó#ÖÆúÒz**xßË!*Š÷á{»Tät
%:Š3c*ƒX

WÀå]Zzg|]
-^ýPÆ,»£¨
G|]-̂ýPäZL]gzZgzV
ÃçsH1¾Ã?ZLq¸ÇVÃX1·å
äGZK',ZŠg~ÆßÍVÃçsHX1z{
q:¸Q-ŠmZ?xÆâV!*\i0+{
¸XZ¤/-^ýPZL¸ÇVÃçs:™@*ÂH
™@*?H¸ÇVÃwZŠ}™âV!*\Ãi0+{
ŠgÍg™Šê?1·åZ¤/wZŠïÂHpBåX

Q-^ýPÆ¸ÇVä-^ýPÃO7
m³×jþ³Ï_ä HÉ÷UÈ.,~eZwŠc*@*ā

(ªÃð)�ÛZÐá 1 1 ')-Š:
ÃZK§s å YñX1W\åÆŠ7VäW\

ÐO™ä~ÃðŠ6�Ûz¦/Z“7HX
Q-^ýPÆ¸ðyÐïw™{ñl
ƒ‰X1lÆ»�ÛzVäæÜ~Ìu
:heŠc*XÉ$+gÔZuZzgçt¾nCÙñµ6,

Ãn{™äÅ+MÐúWzgƒñXZk å W\
n÷}W‡å»ZK¸xÃçs™**-ŠÆ
çs™äÐDÙZgŠgzÔÑÄŠgzÔ™zhzV
ŠgzÉ"Z•Šgz(,|™ìXW\åZkúg]
Ãçs™Šï÷TäW\åÆR»
Gçc*åXW\åZkz“ÃÌçs™Šï
÷Tä¾™W\ÆRÃOHåX
W\åZÐÌçs™Šï÷�ZL!*\Å
§b›âV»YãŠÔªZ16»gCM)
åXtì,Å4+VwZzgZÐë÷‡1
0*™çs™**Zzgtì÷}W‡zñ\Zzg¦»
"n%:ÆZ{Z!zZò

:÷ % ZzgaèCÙZ%~øg}gÎwå
:% ZzgÃðZK̈ãqªZ+7T~W\å

:ƒVXZÏnZkz‰ÜW�yÆn‚g~
Š*ÆnW\åÆÎZÃð¿øg}n
»ï%:7ƒYX

Zi|]¦÷·Zr( 27@*25 )ZK̈y»ïm
|][ñúŠ�ÛâD÷:X
QŠzuZiâ:åāÓxbk,{²[Zq-u}
ÐŠzu}u}J-Ýx¯ƒZìXÃð#¿
Æg8-~aVÌ7™YZzgZ(ZMZgZzg
g−)}.ZäŠc*ƒZìāZ¤/eTÂÀ²[ÃO
™eZsXZ¤/Zq-^ãZK̈yƒDÂZyÐ
ZyÅ™ÂÂV»$+!he»÷{ñµåXZ#Z«

�Ûâc*X Ÿi%†mgÂ×nÓÜ]ÖnçÝ ™lìHÂ
(149 )“ª]¢Îxm

(xo¤CÙZ£™r#

|]gÎw™*å»Š7VÐ,zŠg¦/g
ìlÆñµ6,ç°ÅxŠZ*y
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úc*V»x!
(x¦‡ÑyZ£™r#zV ï

z�â’k,™D÷X
Zq-zZ9â³m,{wZIgu›M(xeZË
IguZ£™r#‚ÁIqƒW!*ŠäuÍŠ;
-Eg;ÐZ*Z}Z�me6g¹~

²7icqÝÅXZx[ÐŠgpZ„Š¬
ìāZv¬\³m,{Ãå»xçVÐâZi@*
`YñZzg)®)cÆz�Š¯ñXW}

Z½q>Z»gZvIO^
>Z»gZvIO^ÃZ)wZC ï

YÃnà 20 1 4 BZ6,s 6 ªZ½qñgQ
!-
¡ç
G

z)~™zZäÅÂ=BXZ½q»!*‡°{
Z¶bHxeZËqƒ·§]™r#Z÷I

äHXˆz]ÔÄZzg½k,Æ£«ƒñX
²zgiÙ£¨Y]~aw»Ôg�ÉZzg
¯ðñ**Æ£¨Y]™zZñ‰X(x
eZË·Z£ZÑs™r#‡Z+F,šMäÌ

æ[HXMy~Z°kHxpZz¡Z£
™r#‡Z+Àò>Z»gZv0*ÎyÅik,
œZg]ƒZXHx†Z+{y™r#‡Z+

Z&bzZg÷áŠäZ³Zi0*äzZßV~

ZÅâ]„�ÛâñZzgæ[HXœZgC
æ[Zzgúi×z)ÅZŠZ5Æ‚B
6,z¤/Zx»ƒZXZzgMy6,Óx¶**yÅ}.#Ö

WÖ 15 3**7HŠHXZ½q~I½Å
Z»gä 150 Å+C45å

G
EEG~Ð 190Ð

Ñ•�ÛâðX

ŠgpZ„Š¬
(xiZ@ZDw™r#yŸÃ^ ï

Í0+wI(È’̂k,™D÷X
{‚gÅ**ãZâV()œi{ß™/

Zâ(x2+k,Z£L™r#ªDÙZg{I
uÍŠJZúZgnÅzzÐa/hw
~ŠZ4÷XZx[ÐŠ¬ÅŠgpZ„ì

ÃËY»nz¬¤«�Ûâñ yZ ā}.Z¬\
Zzg¡zsäzZàDi0+Ï«�ÛâñXW}

(xIguZ£÷á@™r#»gÁ ï

Â#ÖYGZŠg1{’k,™D÷X
{‚gÅn{()gÄ!!™/Zâ

(x·¬Ôq™r#ŠZgZZÑ¹g1{
ZúZgnÅzzÐ¤CÙ;g^ZXk^

~ŠZ4÷XZx[ÐŠgpZ„Š¬ìā
Zv¬\ËY»nz¬¤«�ÛâñXW}

zÑŠ]
()©¤CÙ™/Îi+y’k,™C÷X ï

÷~e()‡g{âZi™/Zâ(xeZË
u�ÛZiâZi™r#**gz}ÃZv¬\äZq-e

YÃdW 2014 BZ6,s 4 iZgZâZiÆñ̂gQ
ÐâZiZìXT»**x-ŠâZi?m,ƒZì
âñßŠ(xúŠZ£ẐZw™r#̀*»7@*
ìXZx[ÐŠgpZ„Š¬ìāZv¬\
âñßŠÃ!*/™}ZzgzZ−+ÅM\VÅ

Qu¯ñXM}

ïbz½d$÷áŠ~
(xIguZ£Î™r#%! ï

ŸÂg]Z÷á®)g1{’k,™D÷X
âga 30 Zv¬\Æaz™xÐñgQ

YÃ÷~Šz³m,¸VÅ½d$gû: 2014

!*[ZÑ1Z[Ñ¹g1{Æ¤/ZÏö^~

ƒðX(x÷á@úŠ™r#z−(xZëúŠ
™r#!*[ZÑ1Z[Ñ¹g1{Æïb»Z´y

YÃB.w 2013 �Ñð 27 {‚gäñgQ
™/›M(x·Zr™r#¡:™r#Ð
+ŠzÑÄgz9h$6,HåX(x³æW,
™r#z−(xwZ£‡™r#if>Z»g
Zv¡:™r#Æïb»Z´y{‚gä

YÃ()‚™y™/›M(x 2014 âga 30

ZëúŠ™r#!*[ZÑ1Z[Ñ¹g1{Æ‚B
âgaÃZÏ 31 +Zq-ÑÄgz9h$6,HX

¤/ZÏö^~ú̂i×Šú]z—Æñµ
6,{‚gäŠ¬™zZðXXeg”VÅ÷áŠ~
ƒðìz{÷}Æ(xœ%iZpgæZ£
™r#%jxMs¨©uZ`I**gzzZwqw
¡:™r#Å±Ð÷X(x³æW,
™r#ZyÆ7DÔ(x÷á@úŠ™r#Zy
ÆâZÐÔ()B.w™/Zzg()‚™y
™/ZyÅâZ(V÷X²(x÷á@
úŠ™r#(x%iZUgZ£™r#%jx!*[

ZÑ1Z[Ñ¹g1{Æ7D÷XZx[ÐŠ¬
ÅŠgpZ„ìāèÃg{÷áŠc*VCÙZ±gÐ
�Û¢Æn!*)̄Z¿zñŠ]ƒäÆ
‚BÁ#-,ç EIZ]õ»ñZ#ÌƒVXM}

gebÃgk
)Â#ÖZ»gZvIuÍŠJ(

YÃ(x†Z+ 2014 âga 9 ñgQ ï

{y™r#‡Z+Z&bzZg÷áŠÅik,œZg]
WƒZX 8 Z°k»Z¶bZ-Zy**Ü~ð

Z%Y]{m™Z&bzZg÷áŠÆ0
@Zc*]Š,ZzgŠ¬™zZðZkÆ(̂x(gZ
zhZó™r#**ò´‘uÍŠJä@Zc*]
Š,X%œ/~¬nÆFMZyäHg{%

Y]»¬gs™zZc*XMy6,(xoëgZ£
Yzh+™r#**T$œg>Z»gZv0*Îy
äzZuCg8-~F,m�ZñgCñX7g}
IÐV¬nZzgiqYWÖÅÀq¢~

¶X 44

‚¢Zg�w
(x²Z£™r#»gÁŠí> ï

Z»gZv0*Îy’k,™D÷X
÷~zZ−{H)gæ{H™/Zâ(x·
Ð™r#‚.óR,~Zñg¬)·.çE~I

YÃ¿´ªÆ 2014 âga 7 /Ã^ñgQ
‚wzÃ]0*IXZŒŠyúi× 75

$̂™,ç E

Æ·̂.çE~~Hx·M$¤CÙ™r#
/Ã^äúi»i{7,JðX%j) %!I

âgaÃšM 9 »i{g1{Ñc*ŠHX ñ;‰X
~HxðZ£úŠ™r#**T$ ZMgug1{

Zg÷áŠ%œ/täúi×Æú̂i **øZ&bz
©‚{g1{~D+@Æˆ »i{7,JðX

Hx'Z£¤CÙ™r#%!ŸÂg]
Šú]ZàZväŠ¬™zZðX%j)^gŠÔ¾d$
âZiÔúizgzi{Å0*ÈÔÜÄÐ›»m
gppzZàZzgˆz]ŒÛMyÐG™äzZà

‰XMy~/~ÌŒÛMy™*Ãc*Š™äÅ
ÃÒ™CgS‰Zzg¹‚gZzi!*ãc*Š
åXW\¾'VÅ¹ĝŠ‰XzÃ]6,
¾!*YäZÖgHāM\ßÍVÅâV7øg~
âV¯]ƒðìXW\Š¬ÍÔ™r#gîc*Ô

(z™Ô{Ây‰X%j)äbdW
{‚gÔ(xhZ£™r#·.çE~Ô(xqƒ«Y
ZÆ*÷áŠ™r#‚.ifZd>Z»gZv
·.çE~Ô(xFZ£™r#“g0*gug1{Ô(x
«YZ°ÝúŠ™r#©gM!*ŠÔ(xgZ”µg
™r#·.çE~Ô&ÃÓV()‡ZûY™/œg
ÄB0î EEZâYZvÑ¤gpgŠZâ(x¤gtZ£™r#Ô

()Z%îGZ°îs™/Zâ(x†ZÓ].™r#
ßyZzg()̄it™/Zâ(x¤CÙZ£¶

™r#%!ŸÂg]Z&bzZg÷áŠ%œ/t
¼Š7D7»VZzgâZÐâZ(Vc*ŠÇg
gh~÷XZx[ÐŠgpZ„Š¬ìāZv

¬\%j)Ðn]»|u�ÛâDƒñ
¼AZÁŠzk~Zd£x«�ÛâñZzgÓx
?0+ÇyÃñÕÅÂ=Š}XM}

Z´yŠZgZ?Y
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