
Hubble's view of an expanding halo of light
around a distant star, named V838
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Ãy7,|Yì‚gZŠíZyZuZg» H=ÂäCÙSuf¨{~gÇ÷pZm
¾ÐÁYì@̀Zk-ÒŠØZg» ¾~Šg]»ÃðÌZ•0*@*7
CÙÉz+~ìg8-ZkF,}1Zg» p',z-V~5s#ìF,}Zk8jè NEÅ
;Bì¾~§sCÙuñUZg» 8gê FI

L!iïGLCÙ?CÙŠxŠ3CìN
zg:å‚F,Z¥c»�ÛzŠgZg» WçÆZ0+ðVÃqbƒ‰^ð M^ð Ms[
TÐ–Y@*ìƒ×Z’ê

E
LZ#g» ÷F,~\g~ó÷Š_ZSu"3ü

GGEL!

@*1ŠgâVƒ¼SkóÆWiZg» ¾}YÆnëï‰÷{u~
YVFbYCì‰ŠwtpFg» Zq-ŠxÌ®ÿ

M77,C=¾}ÎZ
pV:ƒYñËŠ-Z:7VzZg» Øg÷ìF,}Ãp~á¢~¸

H=ÂäCÙSuf¨{~gÇ÷pZm
Ãy7,|Yì‚gZŠíZyZuZg»

))))0000****ÀÀÀÀ{{{{ààààxxxx̄¯̄̄xxxx||||]]]][[[[ññññúúúúŠŠŠŠmmmmZZZZ????xxxx((((
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)*y˜åEZIZi,Ì÷áùHY[ìXZk‚wÅZÌÆ7ÃŠz!*g{÷áùHYg;ìXZŠZg{(

ŒÛWyˆ~F(Dƒ]Å§sÂzŠÑðˆìX}ÎgÒ
Kw/Zy~Zv¬\�Ûâ@*ìX

ªLLGW�âVZzgi}ÅaZö~ZzggZ]ZzgŠyÆZŠ%
$+%~™r#=ßÍVÆn¶K*V÷Xz{ßv�ZvÃc*Š
™D÷9}ƒñÌZzgÆƒñÌZzgZLUîVÆ.Þ
ÌZzgW�âVZzgi}ÅaZö6,̈gz„™DgT÷)Zzg"
‚�ë÷(Z}øg}g„ÂäCÙ¦/t"ÑaZ7HX
0*uìÂX:…WvÐXX

fs~Dƒ]Å‰ãCŠ~!*'Šg`÷X
ëW�y6,ÃeZBÂëÃÎg`e0+*g}ÃWD÷XD
ƒ]~ëW�ãZ̀Zx»_·™D÷Xt¥x™D÷āz{
¾§bw•™D÷ÔXgzÝŠï÷ÔZyÅ¯z^tì
ZzgZy~iâäÆ¦/gäÐHHp´VƒC÷XDƒ]

Æ_·Ð…ZK»Ñ]ÅzÝ»Z0+Zi{ƒ@*ìXt¥xƒ@*
ìāW�yÆ@*g}�„CÙ-4)}ƒñÃWD÷z{Zq-

Âx~Ý÷Xiâ:Š*ÐDƒ]ªW�ãZ̀Zx»_·
ZK̈yÃf6F,¹Š¶ZzgZkÅÃZzgDÃzW™ä»¹„(,Z
ZzģW,fg=g;ìX

Z¤/ëW�yÃŠBÂW‚ãÐtØ¸ìāÎg`Zzge0+Zzg
*g}ætÐƒqƒD÷Zzgf[~¾z[ƒD÷X

(Zzg‚•ìZzg flat 6,Zäiâ:~ßvtB¸āi}ûZg)

øg~»Ñ]»%œ/ìZzgÎg`e0+Zzg*g}‚g}Æ‚g}
øg~i}Æ¤/Š6»^gì÷XtÃtœ-VJ-g;pZ[
ëY…÷ā|tìāøg~i}tÅ§bÍwìZzg»Ñ
]~˜tzZáÜg°æOzV~ÐZq-°æ NO{ìZzgW�ãZ̀Zx
øg~i}Æ¤/Š7x̃gìÉøg~i}ZL"g6,f[Ð

]~ÎCìXT 24 ætÅ§sx̃g„ìXZzgZq-6
ÅzzÐ…tŠ3ðŠêìāÎg`Zzge0+Zzg*g}ætÐ
ƒqƒD÷Zzgf[~¾z[ƒD÷XÎZñÚ

(ZzgZy*gzVÆ�W�y~Ú pole star *g})
*g}Æ4,Šq-Š3ðŠï÷X

44 Z¤/ë̈gÐŠBÂØ¸ìāZq-*g{CÙgZ]
4CÙgzi»�Ût¦ƒDƒDZq-· 4 ¢~ƒqƒ@*ìX

]»�Ût0Y@* 24 ]»�Ût0Y@*ìZzgZq-‚w~ 2~
Wƒqƒ@*ìÂ 8 ìXZknZ¤/Ãð*g{Ë@*gõÃgZ]Æ
WƒqƒÇXZk 8 Zq-‚w¦/gäÆQ̂k@*gõÃz{gZ]Æ

Åzztìāøg~i}Îg`Æ¤/ŠZq-6Zq-‚w~ÎC
ìX
6,Zäiâ:ÆßÍVä(,}̈gÐ@*gzVÃŠ¬Zzgz{Zk³
6,ãā‰*g}Z,÷�Zk‡°{Å0*È~7™DāCÙ
gZ]eg4¢~ƒqƒVZzgZyÆ**xt÷:

 Ô%õ v e n u s ÔiCÙ{ m e r c u r y / «gŠ
XZy0*õZ̀ZxÃ saturn ÔZzgii jupiter Ôœ~ mars

ë÷XZk¤/z\~Z¤/Îg`Zzge0+ÃÌ planets (g}
Z̀Zx�z~0YD÷X 7 ÷áï™1YñÂt

z){X mondayÐmoonÔsundayÐsun}
t(g}Šzu}*gzVÐZk§bZ÷ātøg~i}Å
§bÎg`Æ¤/ŠZgëgzVÐx̃gì÷ZzgZkÅzzÐZy
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ÅªCÙ~w•W�y6,(,~ë{¥xƒCìXˆ~ŠzgÎÅ
Šgc*Ä pluto Zzg neptuneÔuranus æŠÐŠzu}(g}

XZy(gzVZzgZyÆe0+zVÆ´z{Zzg"ÑggL ƒñ
gLZ̀Zx÷�Îg`Æ¤/Š̃xgì÷X™æZg@*g}�z»
¯¢5é GGSÃWD÷z{ÌÎg`Æ¤/Š̃R÷XÎg`Æ¤/Š̃t
zZá‚g}Z̀ZxZq-ÂxÆâ�x̃gì÷XZÏÂxÃÂx

l aw  o f Fë÷XEHä�æ…»‡ây
¥xHZkÅæŠÐZyƒÅwÆVÃŒY gravitation

™Æ¥x™Mh÷ā#V(g{ calculate YìZzgët
#V@*gõÃ#Vz‰ÜW�y~#V(ƒÇX

øgZÎg`Ì‚•7ìÉz{ZL¤/ŠÓx˜tzZßV
Ãá™Zq-¹ic*Š{zWŠZJ{~x̃g;ìXøgZÎg`¹ic*

c*KVë g a l a x y Š{(,}Âx»MìTÃë
Ãgh™gZ]Ã�…¹Ð*g}ÃWD Planets ÷X

÷�CÙgzieg4IƒqƒD÷z{‚g}ŠgZÝÎg`÷�
¹ŠzgƒäÅzzÐgLÃWD÷XøgZÎg`ÌZ¤/Zâ
Šzgƒ@*Âz{ÌZq-*g{Å§bÃW**åXøg}Îg`ÐgzÝë

4»z‰Ü4ì!*z�ŠZkÆāgzÝZq-² 8 J-ãÆn
é(»Ã,ð™gìXZk 186000 ÑÄ³©)c* 3~

Æ!*W.Þ*g}ZãŠzg÷āgzÝÃWäÆnF‚wµY

»C y p n i 6 1 Y~¬*g} 1 8 3 8 D÷X
ä¥xHXQkÃØ`āz;VÐ F.W.Bessel Ã,

gzÝWäÆnŠk‚w”÷X!*ÖpŠvZk»Ã,Škâg~
‚wìXz{Îg`ÐŠkÑÄkHic*Š{ŠzgìXZkÐZ0+Zi{Îc*Y
Yìā*g}XŠzg÷Zzgic*Š{gz×÷Zzg¹ÐZkÐ
gLZzgÁgzÝŠ¶zZáÌ÷XøgZÎg`Zq-Zz‰n»*g{
ìXøg~KV~*gzVªÎg�VÅ®ZŠÃðÎZg[ìÔZy

~ÐZq-øgZÎg`ìXøg~‚g~i}~ZK̈âVÅ
ìZkÐFkHic*Š{®ZŠÎg�VÅøg~ Population�

~ìXøg~KVZâ(,~ìāZnZq- Galaxy KV
u}ÐŠzu}J-gzÝÃ̂™äÆnZq-ÑÄ‚wµYD
÷XøgZÎg`%œ/KVÐ»°ŠzgìX%œ/KVÐÎg`

‚wµYD÷XøgZÎg` 30000 J-gzÙÃWäÆn
™zh‚w~Î@*ìX 20 %œ/KVÆ¤/ŠZq-6

ñ�Š{�,œ~~Dƒ]ä(,~F,¹ÅìZzgZ[ët
Y…÷āZg1VÅ®ZŠ~KNøg~»Ñ]~÷X(,}
(,}ŠzgāVÆfg=ZzgÜðŠzgÎÆfg=î]ÅYg„
÷Xx@Z]CD÷āKNZq-Šzu}ÐŠzgƒC
÷X®Zâè~z{Zq-Šzu}ÆŒÛd$¸Zzgiâ:Š*~‚gZ
âŠ{Zq-gKÏ(~̧gåXñ�Š{DÆ_.øg~»Ñ]Å

ÐƒðìZzgâŠ{�¬Z•ð (BigBang) Z’ZYZq-xŠ}ā
gK(~̧gåz{ÌÎXZkÃtÆ_.»Ñ]Å/»

X(14000000000) Zg[âg~‚wÆŒÛd$ì 14 Z0+Zi{
¹âŠ{»Ñ]~Z+^~Ììz{:ÜsgzÝÉËnÅ
ÃNÌ7Š}g;ìXZkÅñ�ŠÏÜs±mjè

II

ÐCkƒCìZkÃëZ0+ƒZâŠ{ë (Grav i t y )…
Dark Xñ�Š{î]Å_. (Dark  Mat ter )÷

»Ñ]~gzÝŠ¶zZáâŠ{Ð¹ic*Š{ìX Matter

:Dƒ]»_·…ª]~eZwŠêìZzg}.Z¬\Å
ŠgÂVÆā}Š3@*ìX

f™HŠHåā»Ñ]~"ÑgÎg`÷�ŠzgƒäÅzzÐ
@*g}ÃWD÷XZã"ÑgÎg�V~ÁÁÎg�VÆ¤/Š
(g}0*ñYD÷ZkÅïÅYg„ìZzgZ[J-Zq-ÎÐ

ÆHubbleSpaceTelescope iZZ+Z,(gzV»ZÏs
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fg=ƒZì�Šzu}Îg�VÆ¤/Š̃xgì÷XZkz‰Ü‚b

ÅŠ*~Zq-Z•ðZëXtìā»Ñ]~i0+ÏÅˆlÅ
Y~¦**|] 1896 YñXt!*]Z•ðZZyZ�Ûziìā

ZŠk[ñúŠmZ}>zZ?xäŒÛWyˆÅgzÝ~ZKcãZ
ÑgZY"ZsòZßwÅ#;~’k,�Ûâc*ìā:

W�ãZ̀Zx~W!*Š~ìZzgz{ßv
Ì0*È}.ZÅ@ZìVÆ÷Xóó

:Dƒ]ñ�Š{iâ:~Ì(,~”]Æ‚B̈gz„Å
Šú]Š}g;ìX}.Z¬\…ZkÅÂ=«�ÛâñXW}

ððððððððð
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zzzzzzzzðððð»»»»ÑÑÑÑ]]]]
Ò³ß³kÒ³ß÷̂]ÚíËn÷^Ê^…�lœá Zq-ug$Ñp)ŠÏ(ì

ª~Zq-—�Z:åQ~äZgZŠ{Hā~ ]Â†ÍÚí×Ïkö!�Ý
T**YƒVÂ~äWŠxÅðÅXZq-Zzgug$ŠÏìT~
Zv¬\·½-ZvmzÅÐ#¥ƒ™�Ûâ@*ìā:

ÖøçŸøÕÖøÛ$^ì×øÏ»kö]ŸÊ¡Õ
āZ}·!Z¤/=vg~fZ]ÃaZ™**°Š:ƒ@*Â~Zk‚g~
»Ñ]Ã„:¯@*X

øgZZZyZzgZNŠìāZk»Ñ]Åzzð„z{fZ]ì
T~Zv¬\ÅfZ]»6,ÂåX�Zv¬\ÆgùVÐZkŠg

�ÞFoÊj‚Ö#oÊÓ^áÎ^hÎç‰nà]æ]�Þo g3åāZv¬\äW\Ã
È™QkÆ …Ún³k]ôƒ…Ún³kæÖF³Ó³à]Ö×ä…ÚFo â J-àc*É Æ£x

;BÃZC;BŒÛZgŠc*X

¬¬¬¬ggggssss»»»»ÑÑÑÑ]]]]
øg~»Ñ]zÝZzgB#ÖÆÒpÐZâÑözŠìā‰

ŠiZkÅˆÃÒy™äÆn‚0ZâVÆ0*kZÖp„
ñ�Š7ƒD÷X4,zwŒÛWyÆz‰Ü»Ñ]Å‚|#ZzgZ̀Zx
ÛÆÃuc*YæƒäÆ0ZK̈ã¦g¹ãZzgŠ*å1
Z[tqª7Z[»Ñ]Æ0øgZD»°F,¹™[ìZzgzW
ƒ[ìXf!̃´ÅPZq-czs-Eg-VÆ_.7g~

Zg[KNñ�Š÷²øg~ 200 »Ñ]~Zkz‰ÜŒÛd$

i}Ð4,Šq-F,+KVT»**xLL±z}óóìZk~ŒÛd$Šz
t*g}Y¦/,÷X
ÑözŠ»Ñ]T»ZŠgZuc*f6¦k,¯äÐZK̈y8‡Ü
ìZkÆZkgLÐözŠÃä~˜Vøg~i}zZµì
Z›LL±z}óóÆ´z{,Šzu~KNÌñ�Š÷X»Ñ]

ÆZkÃä~gzÝÃZq-(ÐŠzu~(J-™̂äÆnŠk
�âg~‚wŠg»ƒD÷ZzgëY…÷āgzÝZq-ÑÄàÏ
DÙZgé°²^™CìÂZkˆ[ÐZq-âg~‚w~

R,Aé‘W÷Xøg~ZKKV±z}ÅzÝ» 5.878

Z0+Zi{Zk!*]ÐÎNāgzÝÃZq-§sÐŠzu~§sî
‚wŠg»gƒD÷Xtƒ!*'tÃA 1000000 Æn

KÆnZK̈yÅ=!*Ç**³ìZ¤/t**qZK̈y»Ñ]Ã
KÐ‡ÜìÂQz{Zk»Ñ]Æ¯äzZáÃù™Yì?
Ÿøm‚…Òöä]Ÿe’^…æâçm‚…Õ]Ÿe’^…!

¼²āIIgŠÅc*gu-Eg;Æ6,zW}wätª]
Z0ZÏsHāZrVäŠz5KNŠgc*ÄÅ÷XŠgZÝtŠz

(Ronald KNZrVäZ]â-Eg;Æ6,zWgz**®1N*

Y~Šgc*ÄX‰1Zk!*]Å 1992 Æ‚Bp Buta)

¤&~'×h+Šz‚w»²āµŠHXZy5KƒVÅ¤&Zq-

̀ð‚0ZyäZKgi+-8Zj\Æfg=ÅìXZkŠgc*Ä

Y~Z%Og‚!Z7z**!1¹ÿ G̀9~ 1995 Ååg7g^�y

÷áùƒðìX

»Ñ]ÅaZöbŠâV~:
Ð0ZèIZzg‚³¹gc*V7ÅYC÷1T Zk



Ú�ÓçFéY2009 Z6,s

û12ü

nÅ¹g~ŒÛWy™*äaŠ{Î‚wI7ÅìZzgz{ÌZq-Qò

ÑÆfg=ÔZ[YÆ‚b}Z4QñgÅ¤&™@*ìX
ZkÐIā»Ñ]ÅðÐ0ŒÛWãÃt7HYñX
ƒÐ¬Š*~0*ñYäzZáŠzu}(,}è<ØÅèI
Â[Ð»Ñ]Åùðƒðz{¹g~7ìX

aaaaZZZZöööö»»»»ÑÑÑÑ]]]]ZZZZiiiiggggzzzzññññ!!!!****&&&&44445555ÿÿÿÿ
JJJJGGGGEEEE

!*ª~aZö¬Ý»f™¼Zk§bìX}.ZÅgzb0*EV6,
R™C¶QkÆˆ}.Z¬\äQYÑaZ™ÆZ0+ƒ}Zzg
QYáÃ].ZHZzgtªŠyƒZXQ}.Zä0*EVÆŠgxyc¯ð
ZzgcÃW�y¹ZzgtŠzuZŠyƒZXQ0*ãƒZNƒ‰Zzg.ò
WðÂz{i}ƒ̂Zzg¦”{0*ã«gƒ‰ZzgQ!c*Vzm@*]
¯NZzgtŠZŠyƒZXQe0+ZzgÎg`Zzg*g}aZG‰Zzgt
aåŠyƒZXQg…zZáYâgZzg6,0+}aZGZzgt0*vZVŠy
ƒZXQkÆñ̂7Q}ch}Zzg1YâgaZGZzgƒÐ
WyZK̈yÃZKßg]6,ZKâ#aZ�Ûâc*ZzgtÙŠyƒZX)aZö
!*[ZÍw(

: ŒÛWãÃt
Zv¬\ŒÛWyˆ~�Ûâ@*ì:

E‰ç…åaç��mkTD âç]Öù„pì×Ð]ÖŠÛFçFlæ]Ÿ…šÊo‰jè]mù^Ýõóóóó
F,À:z„ìTäW�âVZzgi}ÃbŠâV~aZHZzgQk»
ª0*ã6,å@*āz{»Wiâñā?~ÐÃy4+¿™äzZÑ
ìZzgZ¤/Â¾āG?%äÆˆQVñYƒÐÂz{ßv�»�Û
ƒñ¢zg}ÐātÂAAÑ^ÆÎZ¼7ìX

:::: ÊÊÊÊoooo‰‰‰‰jjjjèèèèôô ôô]]]]mmmmùù ùù^̂̂̂ÝÝÝÝ
-xÐ |][ñúŠðZkWe$Å‚™Dƒñ�ÛâD÷ā

ŒV%ZŠÎg`ÐmgppzZÑŠy7X}.ZÆ4,Šq-Zq-Zq-Šy

DÙZgDÙZg‚w»ì-xÆp6ā¬Òyƒ[ì²!~Ç
z‰ÜÆÌƒD÷Zzg¸pŒV6,ðVƒD÷YèŠy
gZ]i}ÆÎg`Æ‚t˜tÆË~aZƒD÷ZzgZk
We$~Îg`e0+Zzgi}ÅaZö»f™ì:Qkz‰ÜtŠy
gZ]ƒD„:¸ZzgZknŒV%ZŠz‰Üì:āðz÷áxzZÑ

i³Ã³†t]ÖÛ×FòÓèæ]Ö†ùæ|]ÖnäÊomçÝÒ^áÚÏ‚]…åüìÛŠnà ŠyX
ā}.Z»Zq-Šy�kDÙZg‚w»Ìƒ@* ]ÖÌ‰³ßèE‰³ç…éÚÃ^…tD

ìZ¤/tŠyŒV%ZŠBÂi}zW�yÅaZö»²ā&ÑÄ‚w
áCìXpHt¢zg~ìā}.Z¬\ä…ZL‚g}Šy
CñƒVZ¤/DÙZg‚w»c*�kDÙZg‚w»Qk»Šyƒ@*ìÂe
ìÑÄc*�kÑÄc*™zhc*Zg[‚w»ÌQk»ÃðŠyƒ@*ƒX
‚bÐØ4ìāZg1V‚wi}zW�yÆ“W~Ñ÷
Zzg|][Z−+™r#Z0²!ÆZq-ÙÐÌZ(„Ø4

ìX:h¸ìāZk²āÅuÈ~ZÌ7g~7™MhÉ¸
ZgDÙ ÈMh÷ā‰pZ]DÙZgDÙZg‚w~ƒD÷‰�k

‚w~‰ZkÐÌ¹ic*Š{²á~X

aZö¬ÝZigzñug$:
Ê³³³³³o |]Z1CÙCÙ{ÅgzZe$ìTÃZ0MäZK‚ik,We$

Zkug$ÅgzÐ )Îg{Z²Zs(Æ�Òy�Ûâc*ìX ‰jùè]mù³³³^Ýõ
ßÆgzii}ÃaZHXZÂZgÆŠyNhXcÆŠyŠg|#Xá

ÔZ]Ã³ZyX-Æ ÆŠy4ZzgšNX$+|ÃâgZzg',Q
Šy)Ð÷áxJ-ŠyÅWy~{~~WŠxÃX

|][ñúŠmZ?xäZkZ%Å¤&ÅìāWŠx-
ÆˆaZƒñXZzgZkÐZL0Z+ÑwHX)[ZAð(

~bŠâVÅ=ôZk§bÅ̂ì: 2 ŒÛWy™*~9ê W>{q
ZyWc*]» Î³Ø]*ñô³ßù³Ó³ÜÖÓË†æáóóóóƒFÖÔiÏ‚m†]ÖÃˆmˆ]ÖÃ×nÜ!

F,À-VáCìāH?Zïg™DƒQk}.Z»Täi}ÃŠzŠâV
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~¯c*ZzgZkÆÑq-ŒÛZgŠïƒz{ìg[ZrZzgZkäNh
¯ñ÷i}ÆZz6,Zzg',QeZBZk~Zzggitg3tƒ¼
ZkäegŠy~HZzgt�Z[ƒnÆ‚�VÆn',Z',−
Š¶zZÑìX)ªZ,ZÖp~�Z[Šc*ŠHìāZq-¬xWŠòÌ
ZkÃ™YìZzgZq-D4]ZÑgn»âCÙÌZkÐ−0*Y

ìX(ZzgW�yÅ§sázƒZ�āŠ7éEOãqª~åZzgQkäZzg
i}Ã¹øg}—g~q¢ƒYƒIƒc***IQrVä¹ëpÙ

Ðq¢ƒD÷X:»ïîg6,¯c*QyÃŠzŠâV~‚]W�âV
Åßg]~ZzgCÙW�y~QkÆ!©ðEO£»xÅ‡/g¿Zzgƒ
ÐzgáW�yÃ*gzVÐ'×#èGOEHtQk}.Z»Z0+Zi{ì�¸̈
Zzgp[Y+zZÑìX

Zk(i}zW�yÃbŠy~aZ™ä»f™7ìXÉ
aZöÆæZg`ÒyG‰÷ZzgCc*ŠHìāi}Šzz!VªŠz
ŠzgzV~aZƒðìXZzgZkÆˆegz!VªŠzgzV~Qk
ÆZ0+gÅ‡&Ó454è EGGGaZƒð÷�ZK̈yÆ’ZzgF,¹Æn¢zg~
‰XZzgtf™7āZkiâä~QkÆ‚B‚BZzgÃðq7
µZzgW�yÆ0�Wc*ìāz{Šzz!V~¯ìÂZk»tÈ

7ā¬bŠâVÆˆ¯ÉZk~ÜstCc*ŠHìāZkÆ
åƒä6,ÌŠzŠzg¦/g}¸Íz{ZµŠzg:¸Éi}Å
aZö»�iâ:åz„W�âV»ÌåXD4]ZÑgnÐÌ¸
U*"$ìāaZö¬ÝZq-„z‰Ü~ƒðìXi}ÌZzg!*¹
(g}ÌZq-„z‰Ü~ŠÆæZg`ð™gì¸t7ā
i}¬µZzgQ*g}c*tā(g}¬¶ZzgQi}X:�
CÙi}Æ“W»z‰ÜåZÏz‰ÜZk»W�yÌ0g;åXtÌc*Š
ǵe’āZk(Zk!*]»f™7HŠHāW�ãZ̀ZxÅZ0+gzã
‡&Ó454è EGGG¾Šg²ā~F?

----xxxxÆÆÆÆ²²²²āāāāÅÅÅÅ””””
Z[g;tÎZwāt-xªz‰Ü¾¾Šg²āÆÎ̧ZkÆ
0tc*Šǵe’āZkÅ”}.Z¬\ä7ÅZzgZkzzÐ
ëÌ7™DD4]ZÑgnZzgDˆÐ�ZñgDîg6,¥x
ƒVQyÐëZ0+Zi{™Mh÷c*Z¤/Ë¿ÃZv¬\ÙÆfg=
Ð¼CŠ}Âz{Zq-Z0+Zi{™YìXzg:ëÜst¢gOÐ
āŠzxZ�yŠzgW�yzi}ÅaZö6,*g}÷ZzgtÎZwā
Zy~ÐCÙZq-Šzg¾Šg²ā»åQÐë}.Z¬\6,ghŠ8X
ZÝ!*]tìāDˆZzgD4]ZÑgn~ÌŒÛWãZ˜bÆ
_.Zq-xZ�ypÃ²āÐ̈HŠHìZzgZôm,~~ZÐ

ª²á» Period Æ**xÐñÎx™D÷�|x Period

DˆZzgD4]ZÑgn~ƒ@*ìz„|x-x»ŒÛWãWc*]~
ìX

»Ñ]Å/:
»Ñ]Å/Æ!*g}~|]7Ò3ªî E

GEGZ
Å.o-

÷ GZ°Z,òäÎg>
Zšg`Æ¬gs~�Ûâc*ì:

LLŒÛWy™*ÅZq-Šzu~We$T~Zq-DÙZg‚w»f™ì
z{ZkWe$Æ‚B5™7,SYñ)ª

9.h4è
E

GEZ³_0îEMGK(zZàWe$

Æ‚BÂÈt¶Çā�?ßÍVÅ2ÌìQkÆZ¤/Zq-DÙZg
‚wÑgGYNÂZv¬\»CÙŠyQkZq-DÙZg‚wÆ',Z',ƒÇZzg
Z¤/CÙŠyÃZq-‚wÆŠâVÐ¢[Š~YñZzgQZkÃ�k
DÙZg‚wÐ¢[Š~YñÂ�Z°ZŠ‘W÷z{ZvÆŠâVÅ$åO]
Å”™D÷X:Zkˆ[ÐZ¤/�kDÙZg‚w�Zv¬\
ÆŠy÷QÐ¢[Š~YñÂZVg{Ðät‚w0Yî�

‚0ZâVÆ4,Šq-»Ñ]Å/ìX
(18,250,000,00=365 X 50000 X 1000)
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ªCÙ»Ñ]Zk/ÃV™Q°x~ez[YCìZzgZkÆˆQ
°xÐz�ŠaZHY@*ìXóó

‚‚‚‚³³³³ÃÃÃÃttttāāāā»»»»ÑÑÑÑ]]]]xxxx’’’’gggg„„„„ìììì::::
ä(Edvin Hubble) YÅŠ;ð~Zi+zy‘.Þ 1920

ƒÐ¬»Ñ]ÆÚ;ƒ»ZÏsHåX‚0ZâV
Æ4,Šq-tŠgc*Äā»Ñ]Ú’g„ìX{mZÌÅqï
ìYèZkÐQ7»Ñ]ÅðÃK~æŠQìX2t

Big Šgc*Äð»Ñ]Å%³zZgZk§bzŸs#™Cì�
ÆÃtÐåîg6,ëW}ìX Bang

ŒÛWy™*»Ñ]ÅaZöÆ¬»�u7™@*ìz{ƒÉ
--KÆÃtÆ_.ìXOçŒÛWy™*�Ûâ@*ì:
F,À:HZrVä7Š¬MVä¬HāW�yZzgi}ŠzâV

¢ïÐÈ¸QëäMh™ZyÃZµ™Šc*Zzgëä0*ãÐCÙ
D31 E]ŸÞfn^ðV i0+{qaZÅÂHz{ZZy7ÑNÐX

óóZzgëäQÐ …Ê³Ëj³Ïß^ óóÈÉ!Zz i³Ï÷̂ … ZkWe$~ŠzZÖpLL
Mh™Zµ™Šc*~ãCŠ~�x7æ{ìXR²!¸]~LLg$¨é GGSóó
ÆŠzpÒyG‰÷ZzgŠzâV„ZkñçqÐ0÷Zq-

pŠyƒYäÆ÷ZzgŠzu}p»ï@*gOÆ÷XŒVt
(Black ŠzâV„p%ZŠƒMh÷XÃ5™‚�ƒw

»uZ½@*ìX Hole)

tÎZwā»Ñ]¾§baZƒð¶ZkÆ0Šz@*i{F,+
Ãc*]--KÆÃØÅ„@*G™D÷ZyÃc*]Æ

c*zu]ÐYg~ƒðT Singularity _.»Ñ]Zq-Z+
~!©5å G

GOâŠ{Ze7-Zq-i',Š„Š}āÐO™)**ÑzqƒŠH
c*zZuCQ¬Æfg=Zq-5 Event Horizone ZzgZk§&6,

»Ñ]»W¸iƒZXZyŠzâV~ÐZq-ÃtÆ_.åÄ

¬YñÏX²Šzu}ÃØÆ_.Zq-%³6,V™»Ñ]»
;ƒ¥uYñÇZzgæ…ZÐZ0+gÅ§snÑzq™Š}Ï
Wy»gÓxâœ{zZ:é1YñÇZzgÅ̧5éESZq-xZ�y�ƒwÀ
d̀XŒÛWy™*¸:æ

E
NZ²™ÃtÅ@*G™@*ìX

»Ñ]ÅðZÍwÆK~ŒÛWy™*(,~zŸs#ÐÒy
™@*ìāZk»Ñ]»{ØZq-Zzg�ƒwÅßg]~ƒÇXZk
§b»Ñ]ÅZ’ZYZzgZk»Z!xZq-„§i6,ƒÇZzg-V»Ñ]»
ŠZ],{åƒYñÇOçŒÛWy™*Z´y™@*ì:

D105 mçÝÞ_çp]ÖŠÛ^ðÒ_où]ÖŠrØÖ×ÓjgE]ŸÞfn^ð
ªTŠyëW�yÃ�Š8‰Ší’k,zVÃ�Šï
÷‰‰‰T§bëä«ð»W¸iHåZk»Z¬Š{™8tz°{ë
6,�ÛnìGët™¦/gäzZá÷X

pQkÆˆZq-*W¸iƒÇXZv¬\»Ñ]ÅZiaçLâð
�ƒw~Ë»Ñ]Zq-!*gQ ™}Ç6āQkä¬HåX

ðÆW¸iZzgZ�xÐ0ŒÛWãÃt Z0+ƒ}Ð!*CÙWYñÏX
šµ)©à÷áy»qïìXZkÐt³À_ìāŒÛWy™*Æ
_.t»Ñ]ÄZzgiCgSìX--KÆW¸i6,t»Ñ]

Ð’g„¶�!*syŠz!*g{Zq-�ƒw~ ½"5é GESgzÝÅgëg
zZ:éàYñÏX

--K»ÃtZq-zZuWÃ¹�ƒwÆ¦gÅ@*G™@*ì
�ŒÛWãWc*]ÆÐ_.ìX‰‚0ZyZq-ÚzÝ
5+k,»Ñ]»¦g7™D÷ZyÆìw~»Ñ]Ä¬
YñÏŒVJ-āâœ{xƒDƒDZÚ"ƒYñÇā

»Ñ]Æ%œ/~æÐ!*CÙòYñÏXZkßg]qw~
»Ñ]ÆŠƒ™Šz!*g{Ñzqƒä»ÃðZky!*¹7gLX
ŒÛWy™*ZkÃtÃ®Ò0îGGSgœ™@*ìZzgzZãZ´y™@*ìā»Ñ]
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c*Z»ðÐÑzqƒð¶ZzgZÏ6,ZeZ!xƒÇX}.Z Singularity

¬\ÅzuZ+MÓx»Ñ]ÅðZzgð»Q}.Z¬\Å§s
g�q»ÒyZkWe$Ð47ƒYX

D157 ]Þ^Ö×äæ]Þ^]Önä…]qÃçá!E]ÖfÏ†åV
F,À:ëGZv„Æ÷ZzgëGZÏÅ§sß^™YäzZá
)Yg~( ÷X

ððððððððð
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Â×ÜÊ×Ón^lÒ1ÚjÃ×Ð
ÚŠ×Û^Þç7Ò1‰^ñßŠoÒ^…Þ^Ú1

ZsòŠ*~‚³p}~ƒÐic*Š{ZÌ‘ÐêL:Ã
Š~ˆYèZkÆfg=›yŠ*ÆËÌ£xÐI»gcˆl

™Mh¸XúizVÆZz‡‹ZŠZ52èIqZgzV‰6e0+
Æƒqƒä6,ÏZ[ÔÏZÑ³c*gpyÆlk¹Æ¬Šy
»çÌ¢zg~åX

Dƒ]~›âVäZ÷Ñ[Æ´z{ÓxZsò̃´

~gœÇ÷yXÔÉtIoƒƒÇāgœÇ{›âV„Å
ZXŠìXZrVäWë[zâL[ÅgzÝÔi}Åw•ÔgzÝÅ
gëg‰Š±)b6,î]XX‚wZzgâ{Åæ]HgÅXãs
z•sÆZò[7KXZÜÆÃå343ï XJGGŠZVZzgWÑ]¯ä

äŠúòHā*gzVÆæZgD~ƒD Y( 1080) zZáZ²g†
÷ªz{w•™DƒñZ&+}Å̂ÆŠZ],}~™̂D
÷:āÍwŠZ],}~XtZkŠzg»Zq-Zz!ÃtåTÅ¤&
FÎ‚wÃ̂6,"5½ø

EGäÅXt!*]Ì‡.Þf™ìāZ̀zãä
ZKZq-Â[~7g}¢Ð¹åāi}ZLæZg6,ä̃ì

( s u n  Z#èEELg”ä%Z¿~ªxÆŠzgZyÍZ3F
Šgc*ÄG¸X spots)

ZL!*\Ñ;gzyZ°æ Y( 786-833) ÑâñyZ°æ
Ð(,|™‚bŠZâV»u6,„åXZkä-**ãi!*y~ñ�Š
‚bÅÂÁqÝ™äÆn!*i]÷{CyŠ~

Æ0*k (Leon the Armenian 813-820) Wg$454è GEGE

\gCu5åXZkÆ¬Ð¹Ð"¤]ÆF,ZW²!

Æ£x6,gœÇ{ (palmyral) ~G‰XZkÅ@Ze$6,0*÷Z
yÅˆXZkä™ïi}Æ”)=Í(Åeö¥x™äÆ
n,‚bŠZâVÃfóŠZg~ÎKXZy‚bŠZâV»œg

éïÑ²ñ�Š{ 25009 ZÁ¸ãåÔZrVäi}»=Í
éìXZkÆì6,Š*»Zq-(,ZuÌ¯c*ŠH 24858 eö

å�(,~uJ-Š*Æñ�Š{'Æ_.ìX
Z0„kZœCÙ~äZÓñyÆ’<å XLÜÄ~

Y(~KYä 832-833 (ZzgŠw) 829-830 �ZŠ)
zZáÛx@Z]~Ñ•Å¶XZkäZ½kÅæ©~Å

Y(ª 833 Â[ÁÜ6,Ñ²è‰XZ)`Z0-Š)
]Ö³Û³rŠ³_o ›yF,ÀógåTäZ½kÅÁÜZzgckÅ

Y( 874) ÜŠ±‚³Â1VÆ²!~F,ZWGX|Z'
äŠk‚wJ-�ZŠ~Z̀ZÄÛÆx@Z]Æ&̂i

+C4è
GEG»g

~Z#Îg`Ã¤/‚ÎÂZkäÐZkñî6, Y829 XX
(tables Îg`Å—~Ðz‰Ü»çHXZkä&45Îæ

HGEEWsozi
Ì»gKX of shadows)

Æ**xÐ¥xƒ@*ìāz{WÑ] Y( 836) ZZ#èEEL}Z÷Z!
gœ¯ä»âCÙåXZkäZ÷Ñ[¯ä6,£á‘¸X¼

ä�ZŠ~Ûx@Z]GZzgFÂÁ‘ÐêL Y( 831) Z#èEELZ!µg
343ï XJGG6,KXZkäió»gÅT»**xióðZÓñãåXZe

ÌWÑ]gœ¯ä»âCÙåX (901) 7@*;gzyZ#èEELZ
�ZŠÆ&Ÿi‚bŠZV¸ÇVLLñ.',ZŠgZyóóÃÑ

ZÓñyäZq-‚³6,z�ª²n£Åe¤/~ï%»»x
ÎxXZkÆánZrVäÑà²ZtÆgŠy~Y™»x
HXZrVäe0+LÎg`Zzg*gzVÆx@Z]KXZq-*g{

»x@{�ZŠ~zZµZLyÐŠk‚w (Regulus) gcÖ
HXZy»ty—>Þ6,zZµåXŠz¸ÇVª Y( 840-851)J-
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ŠyZzgb 365 ZzgZ£ä‚wÅæ]¥xÅ� Y( 872 á° )·
]¶X

YF,Îy(ÑâñyZ°æ»wÔZzg 861 Z1ZmkZÁ¸ã)
¬à%û343ï XJGGŠZVåXZkä343ï XJGG6,YìÂÁ̄ÈX‰Zßw
DZÊ-BðEExÔZ=4Zà‘ÐêL343ï XJGGZ#uÔÂ[Zā»]ZÅg)éztÔ�ZìD

Y~ 11 3 5 ZÊ-Bð
E
ExX�Zì»ÑHF,ÀÞZgeWs™_**ä

Y1546 Y~EgÞvÐÔ�ÛZúF,À 1537 HX̀ðF,À
Y~�Û”^Ð÷áùƒZXZNi!*y 1590 ~ckÐZzgŠz!*g{

Y~!3{0î EJáŠ6,Wc*XZôm,~F,ÀÁ&45å FEGH*Ws 1493 ~ZeF,À
-g\~ (Compendium of Astronomy) Z$lç GHzâò

ÎÛ,œ~J-=w¬xåXZkä?ã**L»
ÌZXŠÅX (Sundial) ZzgŠð\{~ (Nilometer) W!

z{»ŠâCÙƒ]åTä!*‡°{ Y( 873) Z1ZrZ;~
gœÇ„ÂxÅ7gÄÅX‰f!à:äZkÃZLÇ»

2BÒy 28 ckŒÛZgŠc*ìXZkäZq-g‚á~e0+Å
ŠâV~X)Äð™@*ìZzg 26 XXZkäec*āe0+

i}6,Zk»ƒqZzg¾z[YVƒ@*ìXDƒ]6,ZkÅŠg`fs
ÂÁ�g÷;Â[°Z‚øZÅ¨Ó»40î E

GGÔg‚!°Ý]æZÅ)40îGGÔ
Â[°ZpÐq)80îGZÅ¨Óë EZÑ¶Ôg‚!°g�qZÈZ“Ôg‚!°
w»]ZÈZ“Ôg‚!°DZÅi›é IqÔg‚!°ZÊ-BðEExÔg‚!°ZAÑ]

ÉÒg.ø
I

Ôz™ZÑçZYZÅ2.çEG{)Îg`e0+Æ¤/Š;ßV6,(Ôg‚!°`b
ZÅi›é IqÔg‚!°gîUZ'wX

Æ(870-892)à (Ñ Albumasar 886) Z1÷‹
ÂÁ$}43ý

G
GEX‰343ï XJGG 24 ¸ð»wåXZkäDƒ]6,

ZÅ¨Óë EÔÂ[Zm]ZÊ-BðEExÔióZ.ÔióZ.XZyÂ1VÃÑHi!*y
~ÞZgeWs™_**ävHXZ#èEEL(yäZm&Â1V»f™
HìXæ4ÔZßs)Zq-DÙZg(óZzgióX

·Z0ZŸZ0Z°ŠZò)ŠÎ,œ~(äióÄZÅš¨åG»gÅ
�ZmzÃ]ÆˆZkÆgz×ìw÷á¤/Š÷xZ=ãä0*tŠ

ä (929) J-àðXx@{Z#uÆYìZ‹âCÙY',ZÉ45é EGã
Ò:',kJ-Z̀Zx�z~Æ_¬Æˆ„oÂÁ̄ÈX

ÔÂ[ZŠZg (z o d i a c ) ‰Â[Z²óÔÂ[iZ_z`
Z£Ñ]ÔÑbÂ[Zg,Å3ŒÍ-.ð EGkXQkäWë[ZzgâL[Æ�

Y~HŠHåX} 1749 x@Z]G¸Zy»ZEw-g\~
äZeÃte0+¬xgëg¥x™äÆ (Dunthorn) eyågy

nZEwHXZkäÎg`»æZg¥xHX‚wÅæ]¥xÅ
²¶XQkäñÈVÅ 24 4Zzg 46 ŠyÔ0*õ]Ô 365�

æ]¥xÅXqgzfsjZ!ÌZmÏ6,ŠZwì:
His great discovery that the direction of

the sun's eccentric as recorded by ptolemy

was changing.  Expressed in terms of

more modern astronomical conceptions,

this is to say that the earth is moving in a

varying ellipse.

gZ',Ŵs74lç FGHäZÉ45é EGãÅZkÂ[»�F,ÀHåz{**aì
Die scientia Z%Zk»Zq-ZzgÑHF,À!*gƒ,œ~~

Y~EgÞvÐ 1537 ÆÄZyÐƒZå� stellarum

Å�gÑ$k,~~**c*[ z&45½è G
H

GE i-gTÐWgZ3ƒZXt**ŠgF,À
Â1VÆ{~ôpìXZq-Î‚wẐk»ZNF,À.Ws

Y~TƒZXZ¤ß~ 1537 äH� (plato of tavoli) kZà
Y~5yÐ²!QÔÑH 1899ä (Nallino [**l)

F,ÀZzgÑb&¢zV~÷áùHX-g\~¶K>U*6ÆŠzg~
ZÉ45é EGãÅÂ[»_·ZëZzgãCŠ~ZÌ»qïåXYg`‚gH»

IìāZ£8ãÆ*gzVÆx@Z].e$9Zzg÷{¸Xzge
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ÅZjgc*wÑ$k,~~ZkÅ²!i!*y~%ûióZÌJ-ôp
(äZÉ45é EGãÅióÅæŠ Y1476 ìX̀ðˆŠZy�;÷ñ°)

ÐŠ*»Zq-u»gHTÆŠ±_¬ZzggÉðÐ
™:�ÛÃàä5Š*Šgc*ÄÅ¶X

YF,Å(Z̀ZÄÛÆx@Z] 885-933 †ZvZ#èEELZâ�g)
™ä~xtåXZkäZLdWZ1ZdZZzgZLWiZŠ™Š{Ýx
!¨Ñ

÷
E

Æ‚Bš¯™tx@Z]KÔ6āøg}iâä~Ì
‚bŠZV¤/z\¯™6,z�6,»x™D÷XZ#èEEL-÷äZyÆ
Px@Z]ÃgkgeHåXÐVäp&i

+B54è
GEGÌ»gÅ‰X

Æ**xZÓØÔZºZzgZ^#¸X
U*"$Z#èEELŒÛ>»7@*åXZkä Y( 909- 946) ‹yZ#èEELU*"$

&BiŠö EÅÑbè2æ&×~ZzgWÑ‹gœ)ÍeZL(6,£á‘X
Zk,Zã343ï XJGGŠZVåTäg}ÆŒÛd$ Y( 1000) Z1úŠZ

ÄAB5å
E
EE~

Zq-W!ZÅhåkZ«~¯c*åX–wZ̀zãZkätW!pŠŠ¬åÔ
”V~„HŠHåZzgCÌ 360 ZkWá~CÙe¤/~Ã

Š3ñ‰¸X343ï XJGG»ŠzuZW!�Zkä¯c*z{
åXt (Comprehensive instrument) WÑ>ZÅg.5Ïî I

G

»�ŠwåXZkäg‚! (Quadarant) Z÷Ñ[ZzģZeg.$

°Z
Å.5ÿGzZgnZ,ŠZÅ.lç

ItÆ´z{ióZ«~Ì»gÅäzŠ{
Y�ZŠ( 985 Ã{:>ÔéZy~ñ�ŠìXZ1ZØÌZ0ZÑD)

Ã²Z−z!ÆŠg!*g~7Òšï
EGÃy{qÝåXZkÆÛx@Z]

»CÙ¿æZbåXZkÅióŠzÎ‚wJ-ZÌÅqïg„XWy~
Zk6,²Aô†yÅª¤g~ƒ̂¶ÔOç�ióZkä%A$Å¶
ZkÃ0*ã~eZwŠc*X18jèELZ·tāZeZq-̄ôpg;X
‡CÙ{Å‚bZOòÆ¬àŠârgÁ†Z°ÝZ#èEEL

(pendulum) Y(äz‰ÜÅeöÆn&45å FEGHzÝ 1009 -÷)
 ZXŠHX‘ÐêL343ï XJGG~ZkÅª]Z0Šgc*ÄZāZsŠZ],>Z_z`

ìTÅ7Zkä (iclination of the ecliptic)

4ïà¶XZkÅŠzu~ZëŠgc*ÄZz` 3 5 e¤/~Ô 2 3

ì�Zk (longitude) »îwÛ (Sun's apogee)Ò
4ŒÛZgŠc*åXZkÅŠ~ZëŠgc*Ä 10 e¤/~Zzg 86ä

Å9 (Precession of equinoxes) ZLwZŠZA
7¥x™**ìXZkŠgc*ÄÐi}Æ"gÅw•»Ø¸

‚Á7ÉæîgëgÐZK (Axis) ìZkäCc*āi}»"g
(ÐÍÑð~¤/Šl™@*ìtw•…Ck7ƒCìXt
eöZâgK45Âî XGZÐ¥x™¢8Z#èEEL-÷Æx@}Ôó_¬

Zzg343ï XJGGŠZã»¾wåX
ZkÅ�gèiâ:ió»**xióZÒ¶Z.ìT~ZkäM

Scientific ) ÆŒÛd$e0+¤/‚ÒyK÷XZk‚³eZN*
Simon ) »ZEwZ%O343ï XJGGŠZV‚WEÃ!ïE (da ta

äHåXZkÅŠzu~Zë£?Šg`fs÷; (newcomb

Ô(Sine tables) Â[¸!îGGZÑØqÔÂ[ZÅg.ïGÔÂ[ZÄB3ï EGE

ÔÂ[Z²sZ
Å+CÀêZzgúi (Cotangent tables) Â[ZÅŒÿ

E

ÆZz‡]6,ÄX
Åà]Z¤/pgc*èŠZVÅwÐì1 Y( 1011) Z1ZßÃ

Zkä‘ÐêL343ï XJGG~�÷á0+ZgŠgc*ÄÅz{tìāÎg`~æƒC
ìZzge0+¤/Šl™@*ìXZkä'×h+¹āe0+Åi}Æ¤/Š¤/Šl
ÆŠzgZyÎg`ÅæÆZW,Æâ�ñzZµƒ@*ìÔZkzz

t7,@*ìX‘ÐêL343ï XJGGÅ �Û ÐŠzâVZ§Zs~Zq-e¤/~Gg{4»
ªe0+»RQ(,−ë (evection) Z˜b~ZkÃZ~z½

÷XZ%w‡Æ!*g}~ZkÅZkZëŠgc*ÄÅ¤&N*ðÃ',Z
äbÎ‚wˆÅ¶ZzgZ3ÿXL-g\Å (Tycho  brahe)ì

ŠJ0+à5yƒāZkŠgc*Ä»Z̃ÌN*ðÃ',ZìÆu!*0+JY@*
ìX343ï XJGG6,ZkÅ.e$ÆÂ[ZÃï¶�ckÅÂ[Ð
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¹QQ¶X
NW�Û,â8çXLƒ]åTäi}Å Y( 1024) Z£0d-Bk5é EGã

¤/ŠlÃŠÑbÆ‚B,ÐÒyHXZkŠzgÆ›y‚b

ŠZâVä¤/Š¶i}6,»°cÅ¶ZzgZkÅ#¿ZzgñZk~
ŠÑb7K¸X-g\~¹Y@*ìā

äƒÐ¬ (Copernicus  1473-1543) Ã6,"5½ø
EG

i}Å¤/Šl»Ãt7Hå1Z%zZ§tìād-Bk5é EGã0*õÎ‚wI
ZkntÃÒ™[åX

ÅZëŠgc*Äz‰ÜÅ„Šg„ Y( 1030) Z1ZdZZ£²~
ÆnZq-6§jÅZXŠì&ˆ[Yë÷XZkä
z‰ÜÅZq-‚®))‚(c*izZbÃ‚J6,„HÔZk‚^,{
ÃZkäŠ6¹TÆŠp÷šc*!*gq-XZkŠ6ÃZk
äŠz!*g{„H&ZkäU*6¹Zk§b‚®)Å„Š6Zzg

» (minute) U*6~ƒ̂XgCgCŠ6ÆnZôm,~~4
ÂzäƒŠHTÆpZôm,~~šc*!*gq-Æ÷XU*6Æ

»Â0ŠHX{~ÆeZL6,� (second) nZôm,~~C

yÐ+{ƒD÷Zzg�4)Š6(Zzg²)U*6(~„÷
z{Z1Zd„Åf;-$»™Ö÷X

ä�gx@ZC343ï XJGGŠZVDƒ]Zzg (1037) Z1ZZ#èEEL#
343ï XJGG~Fc*ŠÇg»g**óuZ�xŠbT»Z0+ZiZ{ZmÂ1VÐÎc*

¢zV~(Ô£!°WÑ]Z°œtÔ 20 YYìXÂ[ZÑ»s)
£!°343ï XJGGZÑgnÔ£!°µ3¨40î GEGGZ°œÔ£!°Z̀ZxZÅg)éztÔªx
ZÑgn°Zß‰Ô°pZmâZÑ2ZYXZkäZ̀ZxÛÆx@Z]

(g{ (venus) ZšyZzgẐy~K¸XZkä¹āz/
i}Æic*Š{4,Šq-ìOñÎg`ÆXZkä*gzVÆ

Y+ÆnZq-W!ZXŠHXZk (coordinate) ÃWge~,M
ä�ZŠZzg̀YyÆ²n£~�Ût¥xHXZkäCc*āgzÝÅ

X(velocity of light is finite) gëg¥ì
Y^(Zq-âCÙ343ï XJGGŠZVåXZkÅ 1 0 4 0 Z0Z&)

£?~ÐÁZiÁäg‚á‘ÐêL343ï XJGGÆñçq6,÷XZy 92

~Ðic*Š{F,.e$¿Zzg:ñç¬]Ð0÷XZyg‚b
~i)b‰F{~Ô‚‚»çÔZ%sÃZzgZg·»
ÃZ“6,cÅˆXZ•Zq-g‚!Š*Æ}.z{w6,–T~z{
e0+Ã0*×HƒZŸqì�Îg`ÅgzÝ!5½šø

E
™@*ìXZk»Zq-

Zzgg‚!LLZ#uzD+zk,Æqî~p~óóìXZ,udck
Ô(gZCÃc*]Zzg ]Ö³Û³rŠ³_³o ~ZkäckÅ&£?)

yc*](6,§qÝWÅìX‘ÐêL343ï XJGG6,ZkÅîsF,+$}43ý
G

GE
&BiŠö EÅÑb¶T»"oZ¾wÅZ!*ßBÑ$k,~~¼²āI
Šgc*ÄƒZåX

Y(ÅÂ[k6DZÅ;0î XG»�ÛZúF,ÀŠw 1048 Z̀zã)
Y~÷áùƒZåX‘ÐêL343ï XJGG6,ZkÅ�g$}43ý

G
GEÂ[Z

Å3§;-ê
GEXG 1985Ð

(Ramsay W righ t ) »F,ÀZôm,~~g'×}gZV$

Y~HåXZkÂ[~Zkäi}ÅZL"g6, 1934ä
¤/Šl™ä»ŠúòHåX‡âyZÅ.iðŠ~&¢zV6,Œ©g

Y~÷áùƒð¶Xyz*yÆ 1954-1956 W!*Š)ŠÁ(Ð
H]ZkÅẑšïGLDÐZkŠgOW,¸āZrVäZkÃzŠc*‚¤/)
D»«g(ÆÄÐâZiZåXZ̀zãÆ!*g}~Zq-'
HìāX

A l b i r un i  w r o t e  a n  a s t r o nom i c a l

encyc lopedia  wh ich  d iscusses  the

possibility that the earth might rotate

around the sun- long be fore  Tycho

brahe-and drew the first map of the sky

using animals to depict the constellations.
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Zq-f�gc*èŠZVZzgâ8çXL Y( 1048-1122) Z1Z̧/ìx
Y~ 1079 ƒ]åXZkäZk,Zy~Zq-*°àrgâga

(Gregor ian ) Zzg¤/cg+ (Ju l ian ) ÑzqH��Å54è
JGE

‚w~ 3770 rgzVÐDÙZgŠgz4ìXZkrgÆ_.
»¦gƒÐ (Leap Year) Zq-Šy»�Ût7,@*ìX~ZJ

¬Zkä„7HåXZ3ÿXLZk,ZZyÃŠiŠh+{)lZñƒñ(Šyë

Šyïà² 365.24219858156 ÷XZkä‚wÅæ]
Zkz‰ÜÛR,7ƒD¸X

ZmÂ[ZrzZW¨»_·ŒÛzÈzV~-g\ÅÓx
Yç]~HY@*åXZk»F,À�ÛZ÷ÆÃåàt

Y~�ÛZú~HXZk÷á0+Zg 1851 (ä Woepke) zz6
Â[~Zkägc*èÆZq-Z,Z»iZKZg«dZzgf6
‡/Ð7HåT»**xZ[-g\~0*ñR,Z×y

ìXZkä!*ðâé (P a s c a l s  T r i a n g l e )

ZzgÃZh (B i n o m i a l  t h e o r e m ) ¹gx
ZXŠK2æ©~~ZkäÃt (co-efficients)

_5454ø
IGJEH

7HT» (theory of parallel lines áZi~èo)
äp[HX‘ÐêL (Descartes) ZEw**ñggc*èŠZVekg^

343ï XJGG~ióo÷á„Zzgg‚!¿¢]ZkÅ�gÂÁ÷X
Åà]ZgTÅÂ1VÆ÷ágbZzg Y( 1198) Z¤/pZ#èEELg”

3ógÅ8543ï
IGGGÐì1�g343ï XJGGŠZVÌZe%û¼Á7ì

XZkyZy~Zk»c*ŠÇg»g**)tìāZkäÍZ3FŠgc*Ä
KXz{343ï XJGG~ZÃc*]Å@*gõÐl!zZ�åXZkä
Z#u~ñ�ŠZ̀ZxÆx@})ªgœ(ÅZÌÒyÅXZq-

NŠZVâ8çXL343ï XJGGƒä**ðZkäZ̀ZÄÛÃ&©V~„
�WÑ‹343ï XJGGÅæŠÐ (2) z{�ZK̈ãWçÐÃWD÷ (1) H:

Z,Z̀ZÄÛX»ƒ**=ÐU*"$ƒ@*ì1 (3) ÃWD÷Zzg

ZyÃŠ&¼-āõ GEÆnFYVÆŠgxy!*b¬zy¢zg~ƒ@*ì}
X343ï XJGG6,Zkä�‡&ÿEL (hal leys  comet ) 45Ô.ç XGGE»$Ö

Ô£!°wãZ ]Ö³³Û³rŠ³_³o f™ÂÁKz{Šg`fs÷:3
X ]ÖÛrŠ_o Ñ#uÔ£!°D+zk,ZÑ#uzZjZ"$ÔÂ[Z½k°

Z#èEELg”Å§bZ0+Ö~‘ÐêLƒ]ÆZq-Zzg¬Ý²d$Z#èEEL

äZkñçq6,ZëÂ[èT»**xÂ[, Y( 981) ™°

Y^(ä 1281 Z²âyz)bZÑ$+ZyåXZ1ZZdZÔZÉ)
ZzgN*ì (Spherica l  as tronomy) Z^pZ$lç GHzâò

ZzgWÑ‹343ï XJGG6,?ZK̈ebc*–X (time Keeping)O
tZsòWÑ‹343ï XJGGZzggœ6,ZëÂ[¶X

Ź−+îÏZzgÚZ−+ Y( 1276) ÒZ−+ª¥~
èZi~»ë)åXgc*è~ZkäÂ[ZDwZmªèTÅ
Ñb‡èiZŠ}äÅXÔE+™>ZÅ;540î XJGGÔ343ï XJGG6,ZkÅ�gÂ[»**x

Star ) YÅ*gzVÅZq-z„ 1276-77 ìXZkä
»gÅ‘ÐêL¯x6,Zkäg‚!°WŠZ[ZÊ-BïEI–T (catalogue

YZk,Zy( 1283 Å¼ŠßÍVäÑ²XXi™c*Z#èEEL·Zfz´)
ä»È¤/Z°6,ÚT$ZJ‡]z¾ZT$Z>�ŠZ]èTÆF,ZW
ZkÅ0+g‹ìwÆ7ÃÃgÏZzgF,Åi!*y~K‰X̀ð

Y~Í&45½è
JGE

Y
E)̀*(Ð 1849 [z1¡Óå EHäZjæzy™Æ

Die Wunder des Y~Zk»̀ðF,À 1986 ÷áùHX
ÆÄZyÐ÷áùƒZXz{'ZB Himmels und der Erde

6,WU*gZ,ŠzZ¶gZmŠÜZëÂ[»Ì'ìX
Y(äD 1332 øpZ~Ô('×Z`ÚZ−+èZi~)

ZÅ¨Óë E6,.!îGGZÑŠgZu°ŠgZ!îGGZÑ#uZzgZÊ-B©0î
GEEGZ�e²!~’k,X

ZzgÃgÏ~˜ÈŠZøèXZkÆ´z{ZkäŹÏÅƒ]6,
Â[E+™>ÅÑbÌèXpâgZ#èEEL]yZ

ÄCÒ5Ðö EGäŠzióZÎì
ZzgZÅ5Ò3ü EGE»gXXZ>»N¯',ÞÑ$k,~~ñ�ŠìX#_
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Y(Ÿigc*èŠZVZzg‘ÐêLƒ]»âCÙåXZe 1429 Z−+ZÃÙ)
ÄñÑ6¬Ý)²!~ñÑ**»È‚bŠZVì(åX
gc*è~ZkÅìbZ4[Zzg°ˆ[Z:�g‰X‘ÐêLƒ]

Stairway to ) ~Zkä0*õ‡&ÿELŠgÂÁKXÅZÅg)éY
™zVÆ‚,̂ZzgÃ+V6,¶X¿ŠgDZÅ<43ï XGJG)"o (heaven

',ßñix(Ô{‡ãióÔ4,>ØZ�Zë)ZkÂ[~Zq-W!gœ»
f™ì�ZkäZXŠHå(Xg‚!ŠgÑbWÑ]gœ~WJWÑ]
»f™HìX~Ðbt¸:

Triquetrum ,Armillary sphere, Equinoctial

Ring, Double Ring,Fakhri Sextant, Small

Armillary Sphere.

‰ßvë÷ā›âVä-**ãfÅÜÅZzg&+Z]pŠ
‚³Ex~Ãð{mZŸ†7HXt!*]‡ßìXZkÅZq-

gz×VwZ0+Ö»343ï XJGGŠZVY',Z#èEELZ
¡Ñ

÷
E

ìTäckÅR

Â[Z
Å+BiŠö E~™VˆlXZzgZ&b

&BiŠö EèXZnŠâd
~Z•

&BiŠö EÅZy!VÅz„7ÅìXèZi~äZk
Â[»Üā–åXÞZgeWs™_**äZeÑH~F,ÀHX
ZkÂ[»ZW,-g\ÅR,uâ©~6,¹åX-g8¬ÝZöX

äZ
Å+BiŠö EÅ�Ñbè¶Zk»ic*Š{F,z (S Bredon) ',i+y

Y',ÅÂ[»l/åX̀ð‚bŠZVg+B3ð GEGây
Y~Â[e~R,Zð 1460ä (Regiomontanus) N*÷
èT»aå!*[Z&b (De  T r i angu l i s ) Z±Ö

ÅÜôÜåX ]ÖÛrŠ_o Z
c*ŠgìāŒÛzÈzV»CÙ¬Ý343ï XJGG»âCÙÌƒ@*åÍc*343ï XJGGÆ
_¬Æ%¬ÝB**)eåXZq-DÙZg‚w¦/gäÆ!*z�Š
343ï XJGGÅZÌÃCÙ‚bŠZVt™@*ì÷áh+ZÏzzÐZÐÃMWs

Ì¹Y@*ìX‘ÐêLƒ]~ (Queen of sciences) ‚Ý

°Z"›âVÅ÷á0+Zgî]»Z0+Zi{ZOÆ[ÏZ}**l
ÅZkÂ[Ðƒ@*ìT~²[ (C ,A  Nallino þ)

Y~ 1911 343ï XJGGŠZâVÆqÑ‹i0+Ïeg¢zV~gzxÐ
(,}ZÈxÐ÷áùƒñ÷XZkÅ²!Z÷á®)DZÅ¨Óë E

ÃZ²[°ZÅzyZß«�ŠgZÝZq-¢~egzV¢zVÅ
3ìÔZk»Zq-̄gZ¶Zkgäqw„~Z%MÆ**c*[

ÐqÝHì abebooks.com Â1VÆ&ëENZ:g
)âpiZiÂ[LL›âVÆ‚³»g**óóóXZi·i™c*zgu(

ððððððððð
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].h+‚³Šzg»7åEOZëXEH
Y~™…ÆŠyZàyÆZq-¹ 1642 uWiuEH

gLÐÇîV~aZƒZXzZ−»ZÙwaZöÐ¬„ƒ[
Y1665 åXZVgZ',kÅ/~ZÐ‰`~̂D»ñ§5Zzg

~‰`ƒEg;Ð!XZ}Åe¤/~àXZÏ',kßy~¤úy
ÅFg~#TÆ!*)̄ÜsZÏZq-à~‚JDÙZgÐic*Š{
Z�ÛZŠ̂ZV0‰XOç-Eg;È™Š~ˆZzg¤̈9VÃZy

ÆyzV~ŸŠc*ŠHXEHZLÇîV~zZ:Wc*˜VZkä½ã
el,|',k»²ā¦/ZgZXEHÅi0+Ï~t²ā¹ZÌg‚rìX
YèZkÆ&»g**óMVäZkÃÑizZwà]ŒÔZÏiâ:

¶X calculus ~uZ�xŠ�‰XZy~Zq-ZXŠµ5Ó½ð G¾
Šzu~gzÝÆ0¶T~ZkäU*"$HāgzÝŠgZÝZ
g!VÅÃúV»ù·ìZzgZyg!VÆZâZ`ÐCg8-Å
gzÝ¼g~WCìXŠ~ZëŠgc*Äæ…Zzĝf[Æ0

¶XTÅŠgc*ÄÆ0�ggzZe$ìāz{Zq-ÂLÆ
Šg|#Æn´ƒZåāZz6,ÐZq-ÂLn¤/ZXTÐZkä
t³ïÑāÂLÆn¤/ä»:Li}ÅæåXæ…Æ
ˆZkäi}ÔÎg`ZzgŠv(gzVÆŠgxyæÆ¸Z2

»**xŠc*X Gravitation Šgc*ÄGZzgZ7ˆf[
Y~EHzZ:‰`àZzgZ*XZ}™äÆẐÏ 1667

',kÃ,̂ 27 -Eg;Ægc*M]»6,zWƒŠHXZkÇ}6,z{ŒÛã
g;X

Y~ZkÅ�gÂ[6,]454k5é FEGG$4-ôGG!541¹é GHG÷áùƒðXZk 1627

Â[Å&¢,‰X«¢}*]Å¬x=ô6,Œ¶
XŠzu~ZZlxÅwÆV»ÒyìZzgŠ~¢Z̀ZxÛÆ
w»]Æ!*g}~¶T~Zkä¬K̂f[Æ̧Z27

G¸XZkÂ[ÅZ÷á®)äEHÅà]~¹ZŸ†
HXÂ[ÑHi!*y~è¶̂1EHÅzÃ]J-ZkÂ[
»‚]i!*âV~F,ÀHY[åX

Y~u»g~ 1699 Y~EH',@*â~0*gŸ»gÁZzg 1689

"5½mhé HGw»**òHgƒZX˜VZkäjVÅ~i~Ågzuåx
Zzg6nYg~™ä»»x¹pÙZ|!ÐZ�x

Y~ZÐ 1705 Y~EHgZbÎ‚Ì»œg¯Zzg 1703 ŠñX
‘Z+äLLuóó»æ[«HXEHª‚bŠZyì&u»

YZkx‚bŠZy»ZÙwƒŠHX 1727 âga 20 æ[«ƒZX
ZÐzÆîZb~Š®HŠHX

EHZq-ñu‚bŠZyåXZk»f™™Dƒñ|]Ñ
Z
Å.o-

÷GgZ,�ÛâD÷:X
LL¹ÁßÍVÃDìāEHäè<ØÆÜs7É|á

ÆÜsŒz]Å¶Zzg|áÆÜs7|áÆ™}
ƒñ1Z+ÆÜsŒz]Å¶XEHÃ‰`ƒEg;~
6,W’«ƒðZzgZkÆ‚B(,}(,}¯ZZ+ÌzZhp̧
EHaè"uf�ZK̈yå}.Z¬\äZÐaK»ŠârŠc*åZzg
¾ò«HåªT!*]Ãs7&åZk6,ZZy7Ñ@*å¸
zzìāW`ÆŠzg~�Zk6Ô].h+‚³Šzg»].Zëìz{EH

ìXWí6íäÌ»xGZzgÌ(,}(,}ŠZ›gŒVaZ
ƒñ÷1EHÆ£xÐZkÃ—7MhXÂšµ6‚³Šzg
»].ZëìTä¹„ª]Z0ZÏÃ]GZzgŠg]ÃÜ
ÌðÆ‚B‰gz×ŠârÐz{ŒÔÁZkÅnŠ*~QìX

ªeÆo}6, Trinity :EHä�Zq-|ðåZzg
aZƒZåZkäZ#̈gÑzqHÂZ[ZkÅz{â^,-Ì÷áùƒ
_ìTâ^,-6,Zkäqí6,’k,,è÷Ẍg™D™D
z{Hìā=t!*]Z[Ë§bJw7ìā}.Z&ƒVYè
‚g~»Ñ]»x@{Zq-}.ZÅÍZ„Š}g;ìZzgZ#Zko}
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»ZkäZ´yHÂ!*z�ŠZkÆāz{dÒpÐ¹„aK»
ZK̈yÉZq-Z(ZK̈yTÅ‚g~Š*~ŠgÅYC¶Zk
Ã6,zW’7™Æ-Eg;äZCõŒåāøg~ƒEg;
~z{6,W0™WYñpZkÃ"³]™Æ-Eg;ÐïÑ
ŠHXZkÆÜs!*‡°{laÅ§sÐgm,zø7ƒñ
XZrVä¹ātÑè<Øƒ[ìqÑèz{eÐ}.ZÅ§s

�ZkÆn Stipend ßN*åZzgZkä‡6,zZ{7ÅXz{
ƒEg;Å§sÐHgå‚J0*î&+‚Ñ:Zkiâ:ÆÒpÐ
¹(,~q¶XªW\ÎaÌ7Mhā‚J0*î&+ÅZkz‰ÜH
7¶ZkäƒŒÛ!*y™Šc*1ZCo{ps7HXZkä¹
āZq-„o{ìZkÆÎZ~ËZzgo{»‡b„7ƒY

(5 Ym 1996 âÞ 29 )Z̄ZÚD óó Yè÷ZŠârZkÃt7™@*X
(11 Ym 2008 âga 20 )fZ!gzi**)Z̄

ððððððððð

Noor-ul-Mubeen      Cell:9886294946
                                                     : 9902095153

Prop.

SARA FOOT WEAR

WHOLESAE & RETAIL

A complete family Showroom
Station Road, Yadgir, Dist. Gulbarga



Ú�ÓçFéY2009 Z6,s

û24ü

�ƒw
)gçZyZ£Îy(

ŒÛWyˆ~¼Š(Dƒ]Å§sÂzŠÑðˆì}Îg>
Zw/Zy~Zv¬\�Ûâ@*ì:

]áÊ³oì³×³Ð]ÖŠ³ÛF³çlæ]Ÿ…šæ]ìj¡Í]Ö×nØæ]Ößã^…
Ÿm³kŸôæÖ³o]Öf³^h!]Ö³„m³àm„Ò†æá]Ö×äÎnFÛ÷^æÎÃç�]æÂ×o
qßçeãÜæmjËÓ†æáÊoì×Ð]ÖŠÛFçFlæ]Ÿ…š!
F,À:$¨45é GGGESi}ZzgW�yÅaZöZzggZ]ZzgŠyÆWÐúWä
~=qzVÆn¶K**]÷X�āZv¬\ÃªxÅqª~
ä̂ƒñZzgZLUVÆ.Þgeƒñc*Š™D÷ZzgW�âV
Zzgi}ÅaZöÆ!*g}~̈gz„™D÷X

ëW�y?ÃeZBÂëÃÎg`Ôe0+*g}ÃWD÷D
ƒ]~Z#ëW�ãZ̀Zx»_·™D÷Ât¥x™D÷ā
z{¾§bw•™D÷z{XgzÝŠï÷ZyÅ¯z^tì
ZzgZy~iâäÆ*gäÐHHpZ]ƒD÷Dƒ]Æ
_·Ð…ZK»Ñ]ÅzÝ»Z0+Zi{ƒ@*ìZkÐëÃ¥x
ƒ@*ìāW�y~ñ�ŠÓxZâYZq-Âx~Ý÷X
W�ãZ̀Zx»_·ZK̈yÃf6F,¹Š¶ZzgZkÅÃZzgDÃzW
™ä»¹(,ZZzģW,fg=g;ìDƒ]ÅF,¹ÅzzÐ„ë

»DƒZìXT»f™ŒÛWyˆ~ (Black Hole) Ã�ƒw
Ìñ�ŠìX

����ƒƒƒƒwwww
�ƒwZq-Z(£xì˜VÐÃðqzZ:7W$ËìX

ÅŸ^ì� (Matter) �ƒwZkzWz²!âœ{ª¢a
ÆŠ!*ƒÆik,ZW,i™ZC (Centripital force) ZK„æ…

âŠ~z�ŠÅÍìZzgZq-**¥x̂Z(g™©8ìX

����ƒƒƒƒwwwwùùùùááááCCCCìììì????
Îg`Ð½"5é GESGg{Í**(,}*g}Z#ZCŠzg§]»™×
÷ÂZyÐ�ƒw“W»W¸iƒ@*ìZy*gzVÅæ…Zy
Æz�ŠÃ$™gKÏ(?ËgìX

Z#*g}z�Š~WD÷Â¸]%œ/¤/m,ª
ÅzzÐË÷1Z#Zy»Šz§ Centrifugal Force

Centrifugal §]»ƒä4ìZzg;ƒÅzzÐZyÅ
Centrifugal $zgƒYCìÂtZKÐic*Š{̧]zZà Force
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rðāñúŠ7ƒäÆˆ{‚gäLL|]āñúŠÆ
»g**óóóÆñçq6,½k,ÅXœZgCæ[Zzg™¬Ð*Z!x5+k,
ƒZX÷á�*Æn(×»ÌZOxHŠHåX

)Zi†Zéx**Ü‡Z+>(ñgQ02�Ûzg~ÃeZËtKg]Z£ ¢yW!*Š:
™r#ÅœZg]~LL*-ÄāñúŠóóoc*ŠHX̂z]ZzgÄÆˆ
(xZg÷áŠZ£‘:ä½k,ÅœZgCæ[Zzg™¬Æˆ*Z!x5+k,
ƒZX

)Zi8XZ*XgæuÀZ™g`(uÀÅŠg`fsWÖ f!ÍŠZzg~:
~óó*-ÄāñúŠóóÂHŠH:
y**gZƒ0*@ÔgZ¤0*@Ô7kÔ&×~l!ÔzZgZñÔ�s0*@ÔÃM-
ÔZegzhÔâgÃ&+{0*hÔWeBÔ&4o-*î EHGÔÃŠzg0*hÔZsZ+e~&40î FGHÔgi+~Íh*Ô"5Ïî EH

&43ð FGE%zÃgã0*hz
)ZiZ-[Z{y+Ÿ(uÀÅŠg`fsWJ ™**wuÀCÙc*::

)oV~LL*-ÄāñúŠóóÂHŠH:
™**wÔ'.5é GEôÔZuZ:Ô0*ã1$ÔgÎðÔ7zŠ~ÔâÊ-�î GÔ6,eZ:

)Zi¢Z£;"+Ÿ(ñgQ02�Ûzg~Ã(x¦úŠZ£™r# �7g:
œg)®)ÅœZg]~LL*-ÄāñúŠóóÂHŠHX̂z]ÔÄZzg
QrðāñúŠ7ƒäÆ(̂xWë[Z£™r#Ô(x¤CÙZ£
çÏÔ(xZÚiZ£Ô(x¦ZqÐiZ£Ô(x¦ZÚiZ£X³m,x/Zy
Z£Ô³m,x¦�Û‡yÔ³m,x¶Z£Ô³m,xPZŠZ£Ô³m,xÆ´Z£Ô
{‚gZzg(xa!*g~™r#+ŸäZÄZ**]6,»gk,XX
œZgCæ[Zzg™¬Æ‚B*Z!x5+k,ƒZX

)Ziqƒ¦gÎw*i+Ÿ(ñgQ02�Ûzg~Ãik,œZg] 740î FEG´40î EH:

HxúŠZ£™r#!*1LL*-ÄāñúŠóóÂƒZX̂z]ÔÄZzgQ
rðāñúŠ7ƒäÆ{̂‚gÔ(xÒZ£™r#Ô(xñÑ**´
Z£{Šx™r#äZñç¬]6,»gk,XXẐiWyHxœgZZ°k

äæ[�Ûâc*Zzg™¬Æ‚Bt*Z!x5+k,ƒZX
)Zi·Zº(izyÉã7gÅŠg`fs)oV~LL* Izgø:

-ÄāñúŠóóÂƒZ:
Éã7gÔ3,Ì"Ô*{,{Ô**gZí7gÔ&åEOZgxÔaZ7gÔZ“Ñ-

Þjnrä]ÞÃ^ÚoÚÏ^ÖäÞ¿^…liÃ×nÜ

Z]mÔ Z YcÂg]½Å§sÐ>Zy 2008-09 (‚w
›^ÖgÂ×ÜÒo‡Þ‚+oÚn6ì¡ÊkÒoe†Ò^lÞnˆ›^Ög

Â³×³ÜÒ³³^ì³×n³Ë³³äæÎ³k‰³1Ò³³‹›³†|Ò³^iÃ×ÐaçÞ³^

£!œ‚!ÜÄ�©ÃæÃgnpƒñZN[HŠHåX X 2^aò1XX

Âg]Ãâ)9(£!Y]ñßwƒñ¸XÂg]Å§sÐt
Z´yHŠHåÅ�Ì£!âö£g~£!‘ÇZkÃZÅxŠc*
YñÇŠg`fsZ�ÛZŠZzgCYä£g~£á‘÷Zzg

ÐiZZ+�Z]qÝ™ÆZÅxÆhŠZgŒÛZg0*ñ÷X 65%

Zv¬\ZyÅt»x!Igu™}Zzg'×h+dF,ª]«™}XW}
Z�YZk§b÷:

1X(x¦Z',Z�@™r#

2X³m,xÒZ£̈g~!3›Ðê
G

YeZ£t‡Šc*y
3X³m,x·ÑpÃW,!3›Ðê

G
YeZ£t‡Šc*y

4X³m,x%h+Z£eZg!3›Ðê
G

YeZ£t‡Šc*y
5X³m,xZÔZ£Ò!3›Ðê

G
YeZ£t‡Šc*y

6X³m,xtKg]Z£™*!3›Ðê
G

YeZ£t‡Šc*y
zZ?x

èZiZ£**ø½
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àg~ÐIZka÷áùÅYC÷āZ¤/Ë™r#ÃËzr3ïGOG6,ÃðZ‹ZnƒÂz{@*gõZ÷á®)ÐZq-â{ÆZ0+gŠí˜åDÃi zzzz™™™™cccc****::::
™,X)óñ~©‚{(

‚Áh!*g~eZÎ:
²£»4è

Y
GE;ÎXð 4-6-98 ‚w@*gõ³ 48 ~Z÷Z/z−;Z°9.è WE¸xZ£~›&¬gèy/ 18382 æ‘n³³³kÞ³Ûf³³†V

8~î OÅâ´ 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 Íh~ß/Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ
1000/- œgZ³Z£!îGO‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìXWŠJ™i}7

(z@*iaøD 1/10 (ZzgâƒZgWæ6,) 1/16 gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x) 1000/- gz9X÷Z*Zg{WæZi5i#Ö
¸Z°œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg÷~tz¤Zk6,Ìqz~ƒÏ

. X÷~tz¤@*gõ’k,Ð**ÇÅYñ
ÍZ{:�·Z Z•:Z÷Z/ ÍZ{:ÎyZ£;

‚ÁÅteZÎ:ÅtIÃa·gß/Xw’Ez 3-4-96 ‚w@*gõ³ 46 ~Z1Zdz−\.n.ç IGZ̧xZ£~›&¬gèy/ 18383 æ‘nkÞÛf†V
8~î OÅâ´œgZ³Z£!îGO‡Šc*y 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 ƒZlzƒZkšƒzZ™Z{W`ñgQ

gz9X÷Z*Zg{WæZi 15000/- ¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìXWŠJ™i}7
(z@*iaøD¸Z°œgZ³Z£!îGO 1/10 (ZzgâƒZgWæ6,) 1/16 gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x) 1000/- 5i#Ö

‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg÷~tz¤Zk6,Ìqz~ƒÏX÷~tz¤@*gõ
ÍZ{:Z}Z°9.è WE Z•:Z1Zd ÍZ{:ÎyZ£; . ’k,Ð**ÇÅYñ

‚Fg„eZÎ:»g„IXðÍh~ß/ 1996 ‚w@*gõ³ 59 ~Z1ZæxWiZŠz−Z™ZxZ/%jx̧xZ£~›&5i#Ö/ 18384 æ‘nkÞÛf†V
8~î OÅâ´œgZ³Z£!îGO 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ

e\)ÿig¦i} 3 3 ‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìX)1(
gz9â;:ì~ZŒÛZg™@*ƒVā 3380/- DÙZggz9X÷Z*Zg{WæZi5i#Ö 15,000 e\)ÿ~Zq-™kyX7 7.5 DÙZggz9)2( 20,000 ³X]

(z@*iaøD¸Z°œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆ 1/10 (ZzgâƒZgWæ6,) 1/16 YGZŠÅWæ6,8~î OWæÆbP{¬x)
. ˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg÷~tz¤Zk6,Ìqz~ƒÏX÷~tz¤@*gõ’k,Ð**ÇÅYñ

ÍZ{:†Z?™* Z•:Z1Z¯xZiZŠ ÍZ{:ÎyZ£;
‚Á‡g~0*g{eZÎ:È~0*g{IXð 1-4-94 ‚w@*gõ³ 47 ~�Z̃−+z−-ŠZ¸xZ£~›&¬gèy/ 18385 æ‘n³kÞ³Ûf†V

8~î OÅâ´ 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 Íh~ß/Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ
œgZ³Z£!îGO‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìXYGZŠZÌ„7ƒðì„

(ZzgâƒZgWæ 1/16 gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x) 1500/- ƒä6,Z:q™Š~YñÏX÷Z*Zg{WæZi5i#Ö
(z@*iaøD¸Z°œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg 1/10 6,)

. ÷~tz¤Zk6,Ìqz~ƒÏX÷~tz¤@*gõ’k,Ð**ÇÅYñ
ÍZ{:�·Z Z•:�Z̃−+ ÍZ{:ÎyZ£;

Y‚ÁzÆÄhˆàeZÎ:+CÒ3ð EEEà 2000 ‚w@*gõ³ 40 ~·†ZØŠgŒãz−àZv²¸xZ£~›&5i#Ö/ 18386 æ‘n³kÞÛf†V
z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 –ZãIXðÍh~ß/Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ

8~î OÅâ´œgZ³Z£!îGO‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìXkyÆn 1/10

gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x 3380/- DÙZggz9X÷Z*Zg{WæZi5i#Ö 20,000 e\)ÿìX7 14 i}ì�
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(z@*iaøD¸Z°œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q> 1/10 (ZzgâƒZgWæ6,) 1/16)
. »g6,ŠZiÃŠêgƒVÇZzg÷~tz¤Zk6,Ìqz~ƒÏX÷~tz¤@*gõ’k,Ð**ÇÅYñ

ÍZ{:�·Z Z•:·†ZØŠgŒã ÍZ{:ÎyZ£;
Y‚Á!*hZM-eZÎ:]ÓÂî0*hZIXð 2003 ‚w@*gõ³ 60 ~·-÷Zz−ZGtZ¸xZ£~›&5i#Ö/ 18387 æ‘n³³kÞ³Ûf³†V

8~î OÅâ´ 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 Íh~ß/Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ
œgZ³Z£!îGO‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìXZkz‰Ü÷~ÃðYGZŠ7ì

(z@*iaøḐZ° 1/10 (ZzgâƒZgWæ6,) 1/16 gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x) 1000/- X÷Z*Zg~WæZi5i#Ö
œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg÷~tz¤Zk6,Ìqz~ƒÏ

. X÷~tz¤@*gõ’k,Ð**ÇÅYñ
ÍZ{:�·Z Z•:·-÷Z ÍZ{:ÎyZ£;

Y‚Á™r#0*hZeZÎ:™r#0*hZIXðÍh~ 2005 ‚w@*gõ³ 50 ~™',Zz−íZ̧xZ£~›&5i#Ö/ 18388 æ‘n³kÞ³Ûf†V
8~î OÅâ´œgZ³ 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 ß/Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ
e\)ÿig¦i}X7 23 Z£!îGO‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìX)1(

gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ 1000/- DÙZggz9X÷Z*Zg{WæZi5i#Ö 4000 e\)ÿi}6,Zq-™kyX7 4 DÙZggz9)2( 20,000

(z@*iaøḐZ°œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂ 1/10 (ZzgâƒZgWæ6,) 1/16 6,8~î OWæÆbP{¬x)
. ZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg÷~tz¤Zk6,Ìqz~ƒÏX÷~tz¤@*gõ’k,Ð**ÇÅYñ

ÍZ{:†Z?™* Z•:™',Z ÍZ{:·Z
Y‚ÁŠ-ÇƒVeZÎ:Š-ÇƒVIXðÍh~ 1995 ‚w@*gõ³ 24 ~†ZÆ*z−Z1ZØÌ¸xZ£~›&5i#Ö/ 18389 æ‘n³³kÞÛf³†V

8~î OÅâ´œgZ³ 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 ß/Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ
Z£!îGO‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìXYGZŠZÌ„7ƒð„ƒä6,Z:q

(z@*ia 1/10 (ZzgâƒZgWæ6,) 1/16 gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x) 3496/- ™ŠzVÇX÷Z*Zg{WæZi5i#Ö
øD¸Z°œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg÷~tz¤Zk6,Ì

. qz~ƒÏX÷~tz¤@*gõ’k,Ð**ÇÅYñ
ÍZ{:†Z?™* Z•:†ZÆ* ÍZ{:ÎyZ£;

Y‚Á(Ë!*ÑeZÎ:‹3zZI²÷
NF·gß/Xw 1995 ‚w@*gõ³ 30 ~·†ZvZBŠz−·gZ”Z¸xZ£~›5i#Ö/ 18390 æ‘nkÞÛf†V

8~î OÅâ´œgZ³Z£!îGO 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 ’EzƒZlzƒZkšƒzZ™Z{W`ñgQ
‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìXYGZŠZÌ„7ƒðìX÷Z*Zg{WæZi

(z@*iaøD¸Z°œgZ³Z£!îGO 1/10 (ZzgâƒZgWæ6,) 1/16 gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x) 3728/- 5i#Ö
‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg÷~tz¤Zk6,Ìqz~ƒÏX÷~tz¤@*gõ

ÍZ{:�·Z Z•:·†ZvZBŠ ÍZ{:ÎyZ£; . ’k,Ð**ÇÅYñ
‚ÁÍ”eZÎ:ŠzŠSÃ^!*g~ 1-05-01 ‚w@*gõ³ 42 ~}Z−+Z£z−aZ−+Z£¸xZ£~›&ßÀy/ 18391 æ‘nkÞÛf†V

8~î OÅ 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 IZF,z**`7gß/Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ
â´œgZ³Z£!îGO‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìX÷~Zkz‰ÜÃðYGZŠ7
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(z@*iaøD 1/10 (ZzgâƒZgWæ6,) 1/16 gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x) 3380/- ìX÷Z*Zg{WæZi5i#Ö
¸Z°œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg÷~tz¤Zk6,Ìqz~ƒÏ

. X÷~tz¤@*gõ’k,Ð**ÇÅYñ
ÍZ{:Z}Z°9.è WE Z•:}Z−+Z£ ÍZ{:†Z?™*

‚ÁŠÁñ‹VeZÎ:ñ»âg~ 3-03-2000 ‚w@*gõ³ 55 ~†Z/z−Þ[Z−+¸xZ£~›&ßÀy/ 18392 æ‘n³³³kÞ³Ûf³³†V
8~î OÅ 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 IXðÍh~ß/Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ

µ0îH5 â´œgZ³Z£!îGO‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìX÷~)®àYGZŠ
(ZzgâƒZgWæ 1/16 gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x) 1000/- X÷Z*Zg{WæZi5i#Ö 6000 kyÉ7

(z@*iaøD¸Z°œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg 1/10 6,)
. ÷~tz¤Zk6,Ìqz~ƒÏX÷~tz¤@*gõ’k,Ð**ÇÅYñ

ÍZ{:Z}Z°9.è WE Z•:†Z/ ÍZ{:†Z?ZÆ*
‚Á¹e{0*g{eZÎ:ØŠZ(£45é EGHI 1-03-2000 ‚w@*gõ³ 47 ~IZ−+!*',z−$n.ç

G
GZ−+̧xZ£~›&ßÀy/ 18393 æ‘n³kÞÛf†V

8~î OÅ 1/10 z¤™@*ƒVā÷~zÃ]6,÷~ÀázāYGZŠ®!z)®!Æ 19-02-08 XðÍh~ß/Xw’EzƒZlzƒZkšƒzZ™Z{W`ñgQ
µ0îH1.5 â´œgZ³Z£!îGO‡Šc*y¸g]ƒÏXZkz‰Ü÷~ÀYGZŠ®!z)®!Å,øDfsìTÅñ�Š{7Šg`™Š~ˆìX÷~)®!i}

(ZzgâƒZgWæ 1/16 gz9â;:ì~ZŒÛZg™@*ƒVāYGZŠÅWæ6,8~î OWæÆbP{¬x) 1000/- gz9X÷Z*Zg~WæZi5i#Ö 7000 kyÉ7
(z@*iaøD¸Z°œgZ³Z£!îGO‡Šc*yÔ¸g]ÃZŠZ™@*gƒVÇXZzgZ¤/ÃðYGZŠZkÆˆaZ™zVÂZkÅÌZ:q>»g6,ŠZiÃŠêgƒVÇZzg 1/10 6,)
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surpassed our predecessors, if not in the
words, at all events in the matter."
Cosmology
In contrast to ancient Greek philosophers
who believed that the universe had an
infinite past with no beginning, medieval
philosophers and theologians developed the
concept of the universe having a finite past
with a beginning (see Temporal finitism).
This view was inspired by the creation myth
shared by the three Abrahamic religions:
Judaism, Christianity  and Islam. The
Christian philosopher, John Philoponus,
presented the first such argument against the
ancient Greek notion of an infinite past.
However, the most sophisticated medieval
arguments against an infinite past were
developed by the early Muslim philosopher,
Al-Kindi (Alkindus); the Jewish philosopher,
Saadia Gaon (Saadia ben Joseph); and the
Muslim theologian, Al-Ghazali (Algazel).
They developed two logical arguments
against an infinite past, the first being the
"argument from the impossibility of the
existence of an actual infinite", which states:
"An actual infinite cannot exist." 
"An infinite temporal regress of events is an
actual infinite." 
".•. An infinite temporal regress of events
cannot exist." 
The second argument, the "argument from
the impossibility of completing an actual
infinite by successive addition", states:
"An actual infinite cannot be completed by
successive addition." 
"The temporal series of past events has been
completed by successive addition." 
".•. The temporal series of past events
cannot be an actual infinite." 
Both arguments were adopted by later
Christian philosophers and theologians, and
the second argument in particular became
more famous after it was adopted by
Immanuel Kant in his thesis of the first
antimony concerning time.
 Experimental astronomy, astrophysics and
celestial mechanics

In the 9th century, the eldest Banu Musa
brother, Ja'far Muhammad ibn Musa ibn
Shakir, made significant contributions to
astrophysics and celestial mechanics. He was
the first to hypothesize that the heavenly
bodies and celestial spheres are subject to
the same laws of physics as Earth, unlike the
ancients who believed that the celestial
spheres followed their own set of physical
laws different from that of Earth.[40] In his
Astral Motion and The Force of Attraction,
Muhammad ibn Musa also proposed that
there is a force of attraction between
heav enly  bod ies , [41 ]  foreshadowing
Newton's law of universal gravitation.    

(to be continued......)
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Sagittar ius.In the 10th century ,  Abd
al-Rahman al-Sufi (Azophi) carried out
observations on the stars and described their
positions, magnitudes, brightness, and colour
and drawings for each constellation in his
Book of Fixed Stars (964). He also gave the
first descriptions and pictures of "A Little
Cloud" now known as the Andromeda
Galaxy. He mentions it as lying before the
mouth of a Big Fish, an Arabic constellation.
This "cloud" was apparently commonly
known to the Isfahan astronomers, very
probably before 905 AD. The first recorded
mention of the Large Magellanic Cloud was
also given by Abd Al-Rahman al-Sufi.
Ibn Yunus observed more than 10,000
entries for the sun's position for many years
using a large astrolabe with a diameter of
nearly 1.4 meters. His observations on
eclipses were still used centuries later in
Simon Newcomb's investigations on the
motion of the moon, while his other
observations inspired Laplace's Obliquity of
the Ecliptic and Inequalities of Jupiter and
Saturn's.

Abu-Ma hmud a l -Khu jandi  re la t ive ly
accurately computed the axial tilt to be
23°32'19" (23.53°)]. In 1006, the Egyptian
astronomer Ali ibn Ridwan observed SN
1006, the brightest supernova in recorded
history, and left a detailed description of the
temporary star. He says that the object was
two to three times as large as the disc of
Venus and about one-quarter the brightness
of the Moon, and that the star was low on
the  southern horizon.  Monks at  the
Be ned i c t i ne  a bbe y  a t  S t .  Ga l l  l a ter
corroborated bin Ridwan's observations as
to magnitude and location in the sky.
Early heliocentric models
In the late  ninth century ,  Ja ' fa r ibn
M u h a m m a d  A b u  M a ' s h a r  a l - B a l k h i
(Albumasar) developed a planetary model
w h i c h  s o m e  h a v e  i n t e r p r e t e d  a s  a
heliocentric model. This is due to his orbital
revolutions of the planets being given as

he l iocentr ic  revolut ions ra ther than
geocentric revolutions, and the only known
planetary theory in which this occurs is in
the heliocentric theory. His work on
planetary theory has not survived, but his
astronomical data was later recorded by
al-Hashimi, Abu Rayhan al-Biruni and
al-Sijzi.

In the early eleventh century, al-Biruni had
met several Indian scholars who believed in
a heliocentric system. In his Indica, he
discusses the theories on the Earth's rotation
supported by Brahmagupta and other Indian
astronomers, while in his Canon Masudicus,
al-Biruni writes that Aryabhata's followers
assigned the first movement from east to
west to the Earth and a second movement
from west to east to the fixed stars. Al-Biruni
also wrote that al-Sijzi also believed the
Earth was moving and invented an astrolabe
called the "Zuraqi" based on this idea:

"I have seen the astrolabe called Zuraqi
invented by Abu Sa'id Sijzi. I liked it very
much and praised him a great deal, as it is
based on the idea entertained by some to the
effect that the motion we see is due to the
Earth's movement and not to that of the sky.
By my life, it is a problem difficult of
solution and refutation. [...] For it is the same
whether you take it that the Earth is in
motion or the sky. For, in both cases, it does
not affect the Astronomical Science. It is just
for the physicist to see if it is possible to
refute it."

In his Indica, al-Biruni briefly refers to his
work on the refutation of heliocentrism, the
Key of Astronomy, which is now lost:

"The most prominent of both modern and
ancient astronomers have deeply studied the
question of the moving earth, and tried to
refute it. We, too, have composed a book on
the subject called Miftah 'ilm al-hai'ah (Key
of Astronomy), in which we think we have
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(greatest) with the article al- and it has since
been known to the world as Al-megiste or,
after popular use in Western translation,
Almagest. though much of the Almagest was
incorrect, even in premise, it remained a
standard astronomical text in both the
Islamic world and Europe until the Maragha
Revolution and Copernican Revolution.[25]
Ptolemy also produced other works, such as
Optics, Harmonica, and some suggest he
also wrote Tetrabiblon.

The Almagest was a particularly unifying
work for its exhaustive lists of sidereal
p h e n o m e n a .  H e  d r e w  u p  a  l i s t  o f
chronological tables of Assyrian, Persian,
Greek,  and Roman kings for  use  in
reckoning the lapse of time between known
astronomical events and fixed dates. In
addition to its relevance to calculating
accurate calendars, it linked far and foreign
cultures together by a common interest in
the stars and astrology. The work of Ptolemy
was replicated and refined over the years
under Arab, Persian and other Muslim
astronomers and astrologers.

825-1025
The period throughout the ninth, tenth and
early eleventh centuries was one of vigorous
investigation, in which the superiority of the
Ptolemaic system of astronomy was accepted
and significant contributions made to it.
Astronomical research was greatly supported
by the Abbasid caliph al-Mamun. Baghdad
and Damascus became the centers of such
activity. The caliphs not only supported this
work financially, but endowed the work with
formal prestige.

Observational astronomy 
Al-Khwarizmi, the father of algebra and
algorithms, wrote the Zij al-Sindh, the first
orig inal  Zi j  in Islamic astronomy.In
observational astronomy, the first major
original Muslim work of astronomy was Zij
al-Sindh by al-Khwarizimi in 830. The work

contains tables for the movements of the
sun, the moon and the five planets known at
the time. The work is significant as it
introduced Indian and Ptolemaic concepts
into Islamic sciences. This work also marked
the turning point in Islamic astronomy.
Hitherto, Muslim astronomers had adopted a
primarily research approach to the field,
translating works of others and learning
a l r e a d y  d i s c o v e r e d  k n o w l e d g e .
Al-Khwarizmi's work marked the beginning
of non-traditional methods of study and
calculations.

In 850, al-Farghani wrote Kitab fi Jawani ("A
compendium of the science of stars"). The
book primarily gave a summary of Ptolemic
cosmography. However, it also corrected
Ptolemy's Almagest based on findings of
earlier Iranian astronomers. Al-Farghani gave
revised values for the obliquity of the
ecliptic, the precessional movement of the
apogees of the sun and the moon, and the
circumference of the earth. The books were
widely circulated through the Muslim world,
and even translated into Latin.
Muhammad ibn Jabir al-Harrani al-Battani
(Albatenius) (853-929) discovered that the
direct ion of the Sun's eccentric  was
changing, which in modern astronomy is
equivalent to the Earth moving in an
elliptical orbit around the Sun.His times for
the new moon, lengths for the solar year and
sidereal year, prediction of eclipses, and
work on the phenomenon of parallax,
carried astronomers "to the verge of
relativity and the space age." Around the
same time, Yahya Ibn Abi Mansour carried
out extensive observations and tests, and
wrote the Al-Zij al-Mumtahan, in which he
completely revised the Almagest values.
 
Azophi's Book of Fixed Stars,  which
described more than a thousand stars in
detail and gave the first descriptions on the
Andromeda Galaxy and Large Magellanic
Cloud. The constellation pictured here is
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The science historian Donald Routledge Hill
has divided the history of Islamic astronomy
into the four following distinct time periods
in its history:

Assimilation and syncretization of earlier
Hellenistic, Indian and Sassanid astronomy
(700—825 AD) 
Vigorous investigation, and acceptance and
modification to the Ptolemaic system
(825—1025 AD) 
Flourishing of a distinctive Islamic system of
astronomy (1025—1450 AD) 
S t a g n a t i o n ,  w h e r e  f e w  s i g n i f i c a n t
contributions were made (1450—1900 AD) 
610-700
From the beginning, Muslim community in
Medina sight new moon to determine the
lunar months especially Ramadan and holy
days.

In approximately 638 A.D, Caliph Umar
introduced a new lunar calendar which is
known as lunar calendar was made on the
basis of Islamic view point. This calendar has
twelve lunar months, the beginnings of
which are determined by the sighting of the
crescent moon. This calendar is about 11
days shorter than the solar year. This
calendar is still in use for religious purposes
among Muslims.
700-825
This period was most notably the period of
assimilation and syncretization of earlier
Hellenistic, Indian and Sassanid astronomy
occurred during the eighth and early ninth
centuries.
Impetus
Historians point out several factors that
fostered the growth of Islamic astronomy.
The first was the proximity of the Muslim
world to the world of ancient learning. Much
of the ancient Greek, Sanskrit and Middle
Persian texts were translated into Arabic
during the ninth century. This process was
enhanced by the tolerance towards scholars
of other religions.

Another impetus came from Islamic religious
observances, which presented a host of
problems in mathematical astronomy. In
solving these religious problems the Islamic
scholars went far beyond the  Greek
mathematical methods.

Ancient influences and translation
movement
During this period, a number of Sanskrit and
Middle Persian texts were first translated into
Arabic. The most notable of the texts was
Zij al-Sindhind,[22] based on the Surya
Siddhanta and the works of Brahmagupta,
and translated by Muhammad al-Fazari and
Yaqub ibn Tariq in 777. Sources indicate that
the text was translated after an Indian
astronomer visited the court of Caliph
Al-Mansur in 770. The most notable Middle
Persian text translated was the Zij al-Shah, a
collection of astronomical tables compiled in
Sassanid Persia over two centuries.

Fragments of text during this period indicate
that Arabs adopted the sine function
(inherited from Indian trigonometry) instead
of the chords of arc used in Hellenistic
mathematics. Another Indian influence was
a n  a p p r o x i m a t e  f o r m u l a  u s e d  f o r
timekeeping by Muslim astronomers.
 
A page from Ptolemy's Almagest.Islamic
interest in astronomy ran parallel to the
in te re s t  i n  ma the ma t i c s .  E spe c i a l l y
noteworthy in this regard was the Almagest
(c. 150) of the astronomer Ptolemy (c.
100-178). The Almagest was a landmark
work in its field, assembling, as Euclid's
Elements  ha d prev ious ly  done wi th
geometrical works, all extant knowledge in
the field of astronomy that was known to
the author. This work was originally known
as The Mathematical Composition, but after
i t  had come to be used as a  text  in
astronomy,  i t  was ca l led The Great
Astronomer. The Islamic world called it The
Greatest prefixing the Greek work megiste
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Muhammad's death, and rumours began
spreading about this being God's personal
condolence. Muhammad is said to have
replied:

"An eclipse is a phenomenon of nature. It is
foolish to attribute such things to the death
or birth of a human being."
Islamic rules
There are several rules in Islam which lead
Musl ims to u se  bet ter  as tronomica l
calculations and observations.

The first issue is the Islamic calendar. The
Qur'an says: "The number of months in the
sight of Allah is twelve (in a year) so
ordained by Him the day He created the
heavens and the earth; of them four are
sacred; that is the straight usage."Therefore
Muslims could not follow the Christian or
Hebrew calendars and they thus had to
develop a new one.

The other issue is moon sighting. Islamic
months do not begin at the astronomical
new moon, defined as the time when the
moon has the same celestial longitude as the
sun and is therefore invisible; instead they
begin when the thin crescent moon is first
sighted in the western evening sky. The
Qur'an says: "They ask you about the waxing
and waning phases of the crescent moons,
say they are to mark fixed times for mankind
and Hajj." This led Muslims to find the
phases of the moon in the sky, and their
efforts led to new mathematical calculations
and observational instruments, as well as a
special science being formed specifically for
moon sighting.
Muslims are also expected to pray towards
the Kaaba in Mecca and orient their
mosques in that direction. Thus they need to
determine the direction of Mecca from a
given location. Another problem is the time
of Salah. Muslims need to determine from
celestial bodies the proper times for the
prayers at  sunrise ,  at  midday,  in the

afternoon, at sunset, and in the evening.
Necessity of spherical geometry

Predicting just when the crescent moon
would become visible is a special challenge
to Islamic mathematical astronomers.
Although Ptolemy's theory of the complex
lunar motion was tolerably accurate near the
time of the new moon, it specified the
moon's path only with respect to the ecliptic.
To predict the first visibility of the moon, it
was necessary to describe its motion with
respect to the horizon, and this problem
demands fairly sophisticated spherical
geometry. Finding the direction of Mecca
and the time of Salah are the reasons which
led to Musl ims developing spherica l
geometry. Solving any of these problems
involves finding the unknown sides or angles
of a triangle on the celestial sphere from the
known sides and angles. A way of finding
the time of day, for example, is to construct
a triangle whose vertices are the zenith, the
north celestial pole, and the sun's position.
The observer must know the altitude of the
sun and that of the pole; the former can be
observed, and the latter is equal to the
observer's latitude. The time is then given by
the angle at the intersection of the meridian
(the arc through the zenith and the pole) and
the sun's hour circle (the arc through the sun
and the pole).
History
Pre-Islamic Arabian knowledge of stars was
empirical; their knowledge was what they
observed regarding the rising and setting of
stars. The rise of Islam is claimed to have
provoked increased Arab thought in this
field. The foundations of Islamic astronomy
closely parallels the genesis of other Islamic
sciences in its assimilation of foreign material
and the amalgamation of the disparate
elements of that material to create a science
that was essentially Islamic. These include
Indian, Sassanid and Hellenistic works which
were translated and built upon.
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Islam Islam Islam Islam     andandandand        AAAAstronomystronomystronomystronomy
Islam has affected astronomy directly and
indirectly. A major impetus for the flowering
of astronomy in Islam came from religious
observances, which presented an assortment
of problems in mathematical astronomy,
specifically in spherical geometry.
Background
In the 7th century, both Christians and Jews
observed holy days, such as Easter and
Passover, whose timing was determined by
the phases of the moon. Both communities
h a d  c o n f r o n t e d  t h e  f a c t  t h a t  t h e
approximately 29.5-day lunar months are not
commensurable with the 365-day solar year.
To solve the problem, Christians and Jews
had adopted a scheme based on a discovery
made in circa 430 BC by the Athenian
astronomer Meton. In the 19-year Metonic
cycle, there were 12 years of 12 lunar months
and seven years of 13 lunar months. The
periodic insertion of a 13th month kept
calendar dates in step with the seasons.

On the other hand, astronomers used
Ptolemy's way to calculate the place of the
moon and stars. The method Ptolemy used
to solve spherical triangles was a clumsy one
devised late in the first century by Menelaus
of Alexandria. It involved setting up two
intersecting right triangles; by applying
Menelaus' theorem it was possible to solve
one of the six sides, but only if the other five
sides were known. To tell the time from the
sun's a lt i tude,  for instance, repeated
applications of Menelaus' theorem were
required. For medieval Islamic astronomers,
there was an obvious challenge to find a
simpler trigonometric method.
Islamic attitude towards astronomy
Islam advised Muslims to find ways of using
the stars. The Qur'an says: "And He it is
Who has made the stars for you that you
may follow the right direction with their help

amid the deep darkness of the land and the
sea." (Al-An`am :98) On the basis of this
advice  Musl im began to f ind bet ter
observational and navigational instruments,
thus most navigational stars today have
Arabic names.

Other influences of the Qur'an on Islamic
astronomy included its "insistence that the
Universe is ruled by a single set of laws"
which was "rooted in the Islamic concept of
tawhîd, the unity of God", as well its "greater
respect for empirical data than was common
in the preceding Greek civilization" which
inspired Muslims to place a greater emphasis
on empirical observation, in contrast to
ancient Greek philosophers such as the
Platonists and Aristotelians who expressed a
general distrust towards the senses and
instead viewed reason alone as being
sufficient to understanding nature. The
Qur'an's insistence on observation, reason
and contemplation ("see", "think" and
"contemplate"), on the other hand, led
Muslims to develop an early scientific
me t ho d  b a se d  on  th e se  p r i n c i p l e s ,
particularly empirical observation. 

There are also several cosmological verses in
the Qur'an (610-632) which some modern
writers have interpreted as foreshadowing
the expansion of the universe and possibly
even the Big Bang theory:

Don't those who reject faith see that the
heavens and the earth were a single entity
then We ripped them apart?

And the heavens We did create with Our
Hands, and We do cause it to expand.Qur'an
51:47

Several hadiths attributed to Muhammad
also show that he was generally opposed to
astrology as well as superstition in general.
An example of this is when an eclipse
occurred during his son Ibrahim ibn
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