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Wë[(ìÂA$ð™ŠtÅgzÝZ¬Ñ¹6,%ŠZgƒCìX¸z{
4@*íÆ‡b 16ÔÔÔÔ15 �ÛtìTÅãCŠ6,�Û&U*ãð™ŠtÆ

�X

ð»f[:
ŠgZik,Z¬6,â…�ZyÆ4,Šq-ð 18 �|Z]ð™ŠtÃ

û 51 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



»f[ZkgzÝÃ¹Y@*ì�gZ]Ãð™ŠtÐ¹Šk,)É[RV
(¬æ¹Z¬6,!*ÇMðÅßg]~ªCÙƒCìXZzg7g}‚w

LLLLLLLL 7ÉŠz̧V)Z~@*ZÆ',(~ÃWCìX/Z˜b~Zk»**x
)ZgŠz~LL',zYgzÝóó(ìX®ZZy|Z] óóóóóóóó Zodical light 

Æ4,Šq-ð™ŠtZzgð»f[ÆŠgxy»°{�)É[RV»(z9
0Y@*ìX

ŠgZik,Z¬t™D�ÔZyÅït 15 Zzg�|Z]ð™ŠtÃ
Astronomical LLLLLLLL ŠgZ6,ªCÙƒäzZàgzÝ 18 ì	

)Û¡Òþ
E

(„ð»f[ìX®ZZy|Z]Æ óóóóóóóó twilight

ŠgZ»�ÛtìX 3 4,Šq-ð™ŠtZzgð»f[ÆŠgxyÜs

fYŠ+Åf)ŠZg~:
Ô,]~t|p[zZãƒ̂	Zz‡]úiÆjZáÐÇ

ZzgêÁZ%Ñ<„ìZzg®»mÜsZÚì	ëZkÅæŠÐÃð
¬gèc*ŠZE1wcZq-uZz‡]%A$™,Zzg'X®ZZ#Ë

û 61 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



uZz‡]Æ!*g}~fY™ZxÅ}.#Ö~oc*$›Ò3û
GE

Gc*ZkÃ6,pp

c²nHY@*ìÔÂZk»ÈŠz!*'ƒ$Ë�:
)1(ZÍwt	Zk'Æ7g}‚wÆZz‡]¾ÃgñáÆ�
CóG‰�?c*Zk'~7g}‚wÆZz‡]Zq-„Ãñá
Æ_.!*ÇŠg„ZzgZßwƒ]ÆÐ_.�c*7?c*tu
ÃµŠgY]Æ_.¯c*ŠHì?z){z){XZk»m{Ø®
ƒ]÷BìZ#J-ËÌ¿Æ0*kZk®~'g]qÝ:

hO+$ìÔ	¸ð~®Ã (100%) ƒz{Zk±g™ä~Î‚

7Y}®ZuZz‡]úiÃ)ZkZ±gÐ(6,´÷~ûÐ!*CÙ
ìXYƒ‚tËâCÙ®ÔâCÙ̂Ò]z){»»xìXXXXÉ~)gZ¶(
ÂHƒV	ZkjZáÐËÌuZz‡]ÃYiÅZâic*Š{¢zg]
Ì7ìYègc*èÆˆ[Â[ÆZßwƒÆƒ›�Z¤/
}6,Z+tïÌYñÂpŠZkuÆ¯äzZÑÌZkÅo~

¬gCk7™@*XXXX®ZZkjZáÐËÌ¬Ý»t±g‡.ÞJwì
	LLaè~Zk®Ã&®Z~#V'Æ!*g}~¼7ÈYóó
)2(Šzu~!*]t	t|¥xHYñ	Ë'~�Zz‡]X

û 71 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



úizVc’k,G‰�ÔzZªZÏz‰Ü6,#Vúi»z‰ÜŠZ4ƒY@*
ìc*7XXXXXX?ZkŠzu}Z%»m{ØÑ<÷Bì	

„ËÌz‰Ü z‰Üúi»çÑ<»znìZq-¬Ý!*©xZÕ<

Æ!*g}~Šg„ê™YìX¬ÝŠ+„äÑ¦ZßwzçZ*Ã
æÃgnpƒñtZ´y™**ì	»[#VÆ»g™Š{N*ì×~Šg`
”{z‰ÜÆ_.#Vúi»z‰ÜŠZ4ƒY@*ìc*Šg`”{z‰Üßì
YèZkz‰Ü#yúi)}ò(»z‰ÜŠZ47ƒ@*X.e$mg]
÷Br7,@*ì	Zk%µ6,W™Ìøg}fYt±g�Ûâ™Ñ<»
Zq-.e$„ZëZ%¡‚0ZâVÆWu}6,ghYD�	‚~
¢è
E

ELƒ]Ã¾§7&XXXX
Ü�̄xt	uZz‡]Æ6,ppcTqÅ¢zg]ƒCìz{

fYŠ+Æ0*k$+gzZ?ñ�ŠƒCìZk~®ƒ]ÅZq-‚

Ì¢zg]7ìXøg~**³ûÆ_.T¬ÝÐÌ (01%)

ËÌuZz‡]úiÆ6,ppÅŠgpZ„ÅYñÔÂÑƒZyÅf)
ŠZg~tk�ì	x@{™Æ£/z‰ÜÃ¥x™}XuZ¤/x@}Æ
ñZ¬0*c*ŠHÂŠg„zg:ßƒÇXŒVZ¤/Ãð¬ÝŠ+ËÌ'ÅYõ

û 81 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



7,@*w™äÅOñt±gªCÙ�ÛâN	~®Ã7Y}ÂZk»t±g
Ñƒ‡‡.ÞJw7ƒÇÔÉZLZk§i¿6,Z¤/̂g;ÂZ#Ö%j)
ÅúizVÅf)ŠZg~ZkÆ+ðV6,!*¹g{Y5X

:L@*;:
ŠgZÝ!*]tì	øg};V‚A‚ßVÐZz‡]úiÆ'

ZEwƒgì�XÃúZxÂHpZmäÌW`J-6,ppÅiØÍZgZ
7�ÛâðXëä}ÆZq-¤̈DƒäÅwÐZŒZ2zò»
_·HT~|]ñÑ**?gæZ£ßŠ·â~òäŠvî]Æ
´z{ð™Št6,ÌZ:v»°z�á°c�ÛâðìX1Zk~|]?

™r#òät|!*ÇzZã�Ûâðì	øg~)].~�¬xîg
6,Zz‡]úiÆ'ZEwƒgì�ð™ŠtZzg(Y)yZÞ(Æ
jZáÐ!*Çß�X9z‰Üð™Št»'~Šñ‰z‰ÜÐ

4@* 15 4J-@*íÐÔ²(Y»z‰Ü½ã 20 4@* 15 ½ã
4¬ŠZ4ƒY@*ìX¹ÀƒZ	ZÚZëXZzgøg}ZID 20

û 91 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



|Z]»Zk§s!*Ç°xÂzÔZk»HÈXX??™r#òÅ
ïÃ7,_„Zk6,¯gU¿™äÅOñëäZkZ6,'×h+ï

Ã¢zg~ŒXZkÑcëä6,Zä'ÆZm]~èó̂

Ã».e$�ZðZzgËZgg~÷B_·HXZy~ÐZq-Zk
ñçq6,èˆ×Â[LLð™Štzð»f[óóì&'ZBÆ
‚.6,zW»[†Zƒ™r#ä’k,�ÛâðìXŠzu~Â[T
~¼cZkñçqÆ0’k,ìÔLLûZÅ¨Ó½5é

E
G]óóì�»[¦

YnZ£™r#»»îÅ@*;ìXZkÆ´z{Zkñçq6,Zq-
Zzg-Â[LL',¤6ZzgZd²znZ,Š~ð™ŠtZzgð»f[Åïóó

Ì_¬Ð¦/g~ÔTÆ¸³ñÑ**©[‡Š™r#qw}
',¤6Ô�X

ïÆîg6,ZyÃÆ_·Ð�ãCŠ~Zßw‚tWñZyÃ
Zz‡][>ÆÑ¦Zßwz̧Z°Æ‚t7™ŠñX‚B‚BoÆ

ÝfY™ZxZzg¤y™xyÅ}.#Ö~Ì�gZKYŸŠñXZk
Æ´z{´ºÆºYZzg™p™Zx6,Œ)®)Åñ�ŠÏ~ð
™ŠtZzgyZÞÆ�Vx@Z]™ŠñXZkÓxó»ggzZðÐ

û 02 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



ŠgZik, 18 ëZk|6,ã	zZª6,Zä')XÅãCŠÎg`»
Z¬ƒ**ì(ßZzg|]?gæZ£™r#òÅï)TÅãCŠÎg`

ŠgZÅ 15 ŠgZik,Z¬ƒ**ì(!*ÇŠg„ìX®Zëä 15»
ãCŠ6,'%A$™**Ñzq™ŠñX!*]ººo~AlÑzqƒ̂
ŒVJ-	‚.Z

+C42.ç
E

EEGJ»[aZ£$~™r#ZsxW!*ŠzZáÔ�
‚wÐZk®~Zñç¬]6,»x™ä÷B 42 ½ã²�

ŠgZÆ‡°}6,%A$™DT¸ 18 ‚BZz‡]úiÆ'
ŠgZÆ_.&VÅ 15 ŠgZzZàïÐg�q�Ûâ™ 18 Ôä

Z�á®)Ñzq™Š~X
èÃg{!*ÑÓxógzGZŠZ¶KYZv¬\ëZq-xÂ[Åßg]
~›âVÅgZÉðc�á#™,ÐX1°ZÒwZk¿£áÅ
’k,™ä»!*)̄t0ŠH	Z[qw~Zq-£!¯xLLð™ŠtZzgð
»f[Æ!*g}~Zq-dZzgóY,̂{óó6,zW»[¦YnZ£»»
î™r#äñ�Š{ßg]qwÃæÃgÄ™’k,�Ûâc*XX~ZrVä
ŠvŠÑbÆ´z{Zq-Â´)�áòòÅñ,ÃJw™äÐmg]�Ûâð

ŠgZÆñZ¬7™Šc* 18 ŠzuZt	›y‚0ZyZ̀zãòÅïÃ

û 12 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



Ôøg~**³ûÆ_.tŠzâVŠú}|Ð¹Šzg�X®Zë
ädZßßVÅgzÝ~»[¦™r#Å’k,»�Z[¢zg~ŒX�
Zq-¿£áÅßg]~ZÌW6;ÂV~ìXZ:vŠv¬]

Æ´z{Z»',Åñ,ÃZk£á~.e$@Z0+Zi~zZã™Šc*ŠH
ŠgZÆX 18 ŠgZÆ_.ì:	 15 ìÔ	Zy),gÍVÅï

§i@*;:
ik,Ã£á~ëaè»[¦™r#»£!!*ÑK[c*bð

îg6,îZªÆpsÐÜ7™MhÔ‡gM_·c|]Ð
gZ‚™ÆjZMh�Ô®ZøgZ¯x»[¦™r#Å’k,ÆCÙÔ
ÔCÙ„g]ZzgCÙÄZyÆ�Z[ÆOñ„CÙZLñçq6,q-§†

c6,ŒÃWg;ƒÇZ%˜V¢gz~åz;VZé„g]Ü™ÆZÅ
zŸs#²n™Š~ˆìXZzgZ¤/Ë™r#fztÆÃzVÐ¦
™r#»£!¦/gZƒÂz{£!èÃg{Æp}Ãi‚~gnpƒñZk
£á»_·6,âNX

û 22 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



G‰�X ZkÆ´z{ik,Ã£!Æ°Š~Zb_Ã&”V~„
X �̀1:

Zk̀~ZyZqŠg$Ig	»E+™{HYñÇX~ð™ŠtZzgð
»f[Å´â]6,gzÝ7,CìXZk÷BZ)àîg6,Zy´â]»Ì
f™HYñÇ�ð™ŠtZzgð»f[cZyZqŠg$ÐsŠƒC�X

�̀2:X
t̀Z4ð»f[Zzgð™ŠtÅèÃg{!*Ñ¶KEVÅ-c6,

ŒìXZk~Z|[tZ(gHŠHì	ò+Å´â]ÃæÃgÄ™
ŠgZ6,ð™ŠtÆ‡9TgzÝ)ª',zYgzÝ( 18 tŠ9ƒÇ	

Ãð»f[ë�Zk6,ð»f[ÅZzgTgzÝ)ªÛy(Ãð
™Štë�Zk6,ð™ŠtÅ¶K*V™ŠtWC�c*7XXX?Z¤/

ŠgZ6,ð™ŠttÅYñÏXZzgZ¤/gzZc*] 18 ¶K*VñZ¬ƒNÂ
~èÃg¶K*VZkgzÝ)ªÛ¡Òþ

E
(6,™Št:WNÂZkÃð™Št

7¹YñÇX
�̀3:X

ŠgZzZá 18 t̀ŠgZÝZkc»�Z[™kT~‡9

û 32 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



|Z]äâCÙ+®ƒ]ÆjZác*Zêz{Z̧Zw7G�X~
ŠgZ6,ªCÙƒäzZàgzÝ)Û¡Òþ

E
(Ãð™ŠtŒÛZgŠc* 18 ZrVä

ìXZk÷B‚BZyZ‹ZŸ]Ãi™äÅÃÒÌÅˆì�t
6,)F,Šh+Æîg6,(™D�´z{Zi,Zkc 15 |Z]‡9

~Zy›yâCÙ+®Å¥%]Ì²nÅˆ��âCÙ+Dˆ

)®ƒ](÷B‚BZi{áz‰ÜÆÝfYƒZ™D¸X
ik,Ã£á»Ng_·™Dƒñ‡gMZy�áYZv¬\.e$

W‚ã÷Bê™ÃÐ	ð™Št»9z‰ÜZzg®ÅZ˜b~9
ŠgY]Ä�XXX?Wy~ZÚ²n™**¢zg~&ƒV	†]Ð
sÃ™DƒñZ#ËÌÂÐÂZ»_·HYñÂZv
ÆaÐZk»'W‚yƒY@*ìX®Z**q»²n™Š{£!**qÃæ
ÃgÄ™7É›ëÃ‚tgnpƒñ_·™**e’XZy�áYZv
Z°ÝLLð™ŠtZzgð»f[óó»X.e$W‚ãÐ™~WYñÇX

¦/Zgl:
®ZfY™ZxÅ}.#Ö~tM²n6,ŠZiì	tTg7,_„t³x

û 42 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



ŠgZik,Z¬ÅãCŠ 18 �ÛâB	øg};V�6,Zä')�Îg`Æ
6,¯ñ‰(‚A‚ßVÐZEwƒgì�ZêZzgtM

ŠgZik,Z¬Åï(7™g;ìZkÆŠgxy9c*ßƒä» 15 �)

ê¡”‹ð!*]Æúºƒñ:™}ÉÑ¦f)ŠZg~»Zˆk
™Dƒñx@{ÃãCŠ¯™êÁgZñ‡ì™**e’XXXXZq-
¦/Zglt™ŠzV	ð™Št»x@{zZªðhZÂ»xìYèZkc
oƒ£x÷B‚B™sñÌ»ƒ**Ì¢zg~ìÔaètZ%sÔ
6	ð™Št~ìÔ$›40î EGEZÏ§b(YÆz‰Ü~ÌìXXXXX
®ZZ¤/(Y)2[yZÞ(Æx@}»ZÈxHYñÂZy�áYZv
¬\|qwZzgic*Š{W‚ã÷BzZãƒYñÏZzgtÃðÂ»x

7X:x@{TïÆñZ¬c*ŒÛd$ŒÛd$0*c*ŠHz{ïŠg„

ŒÛZgŠ~YñÏX´z{Zi,Z¤/ZLZk»gzZðÆ}òÐZkMÃÌ
i�Ûâc*ÂtZk**q6,ÌZˆyƒÇX

/////////

/////

û 52 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



�̀1

üZqŠg$Ig	û

Âø³àÂøf³‚ô]Ö³×#³äe³àôÚŠ³Ãç@õzÎø̂ÙÎø̂Ù…ø‰öçÙö]Ö×#ä"#ŸømøÛßøÃøà$ )1(

]uø³‚øÒö³Ü]ƒø]áöe³¡ÙõÚ³àû‰ö³vö³ç…ø³éõÊ³ô̂Þùämöçøÿƒôùáö]æûÎø^Ùmßö^@ôpÖnø†ûqôÄø

Î³^ñô³Ûö³Ó³Üæømø³ßjføäÞø^ñÛöÓÜæÖøn‹ø]ÖËr†ö]ámøÏçÙøâÓ„]æqøÛÄømvoF

Ò³³Ë$³³³äuj#³³om³³Ï³çÙâ³Ó³„]æÚ³‚$m³v³oFe³^‘ûf³Ãønû³³äô]ÖŠùf³^eøjøn³àô
‰)gzZ{Z1ŠƒŠ°Â[Zhx( óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

F,À:|]†v0&ŠñÐgzZc*]ì	gÎwZv
~Vä�Ûâc*	šwÅZfZyGgÐH~3**#Ö
gh}ÔYèšwZfZyc*0+ZZknŠï�@*	z
7,"zZáy−YNZzgÎñƒñYvZ`XZzg

+Aö
G

W

ǟÈ™Æ�Ûâc*ZÏ§bò7ƒCÔÉZÄ_VŠZN
!*NÅw™�Ûâc*)ò™Št(ZÏ§bƒCìX

û 62 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



Â³àÂf³‚]Ö³×äeà‰ç]@é]ÖÏ�n†pÂà]enäÎ^Ù‰ÛÃkö‰Ûö†éø )2(

e³àøq³ß³‚öhõmø³í³_ö³göæâ³çm³Ïö³çÙöÎ³ø̂Ù…‰öçÙö]Ö×#³äôŸmøÛßøÃøàùÚà

uj#³1 ‰³³vö³³ç…ôÒ³³Ü]ƒø]áöe³³¡ÙõæŸøen³³³^šö]ŸöÊ³Ðô]Ö³„ùpâF³Ó³„]

)gzZ{Z1ŠZƒŠ°Â[Zhx( óóóóóó!!!!!!!!!!!óóóóóóóóóóóóó ø møŠjø_n†

F,À:†Zv0ÎZŠ>ZL!*\ÐgzZe$Òy™D�
	~äª{0+[òÃ[Šïƒñ‹	gÎw
v~Vä�Ûâc*šwÅZfZyc*Z¬6,¦SgzÝW\ÃH~
3äÐ:gzÆÔŒVJ-z{gzÝZ¬6,²<’
YñX
Â³àƒm³‚ôe³àô$³^e³kõÎ³ø̂ÙiøŠ³v$³†Þ³^Úø³Ä]Öß$foôù"#$ÜùÎø̂Ý]ÖoF )3(

]Ö³’³×çFéôÎö×köÒøÜûÒø̂áøeønûàø]Ÿøƒ]øáôæ]ÖŠ%vçû…ôÎ^ÙÎ‚…øìÛŠônàøJmèó

)gzZ{›Ôgg~ÔF,è~ÔZ0âzÔµZ£( ó!!!!!!!!!óóóóóóóóóóóóóóó

F,À:ih+0U*"$ñÐgzZe$ì	ëägÎwZv~V
H~3ðÔZkÆŴ\úic9}ƒ‰X)gZz~
Hì(~ä¹ZfZyZzgH~ÆŠgxyHz9å)ih+
ä¹(�kWc*]7,"Æ',Z',X

û 72 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



Â³à‰³Û†ézÎ^ÙÎ^Ù…‰çÙö]Ö×#ä"#ŸmøÇö†ùÞùÓöÜû]ƒø]áöe¡ÙõæŸø )4(

‰‰‰‰‰‰‰‰‰‰‰‰‰‰)gzZ{›( âFÓ„] ø ujo#møŠûjø_ôn† âF„]ø]Öfønø^šöÖôÃÛöç@ô]Ö’%fxô
W+šwñÅZfZyZzgtW�yÅ§sZz™ð~YC F,À:

ƒðgzÝŠð	~:eZáŒVJ-	t’YñX
æÂ³à‰Û†ézÎ^ÙÎ^Ù…ø‰çöÙö]Ö×#ä"#ŸmÇ†ùÞÓÜ]ƒ]áöe¡ÙõæŸ )5(

âF³„]]Öfn³^šöuj³oFmø³ßûËørô†ø]ÖËør†öâFÓ„]æâFÓ„]ÚÃjø†ô•÷̂Î^Ù]eç@¨@

D gzZ{̈Kð æeŠ¼m‚ømäômøÛnôß÷̂æ7Ûø^Ÿ÷Ú^@]÷mø‚mûäôóóóóóóóóóóóóóóóóóóóE

F,À:W\ÃŠð	~:eZášwñÅZfZyZzg:tC

gzÝŒVJ-	tghZð~òƒ™’YñX
Â³àÂ³^ñ�èz]øáùe³¡Ÿ÷Ò³ø̂ámö³©ƒôùáöe³×ønØõÊÏø^Ù…ø‰öçÙö"#Òö×öç] )6(

æ]7û³†øeö³ç]ujø³o#mö³©ƒôùáø]eàö]ÝôùÚøÓjçöÝõÊô̂Þ$äŸømö©ƒôùáöujo#mø_×öÄø]ÖûËørû†ö

Î³ø̂Ù]ÖÏø^‰ÜöæÖøÜûmøÓöàe$nàø]øƒø]ÞôồÛ^]ôŸù]øáûmø†ûÎoFƒ]øæømøßûô̂Ùöƒø]óóóóóóóó

D gzZ{gg~ óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóE

|]¬ÈñÐgzZe$ì	šwñgZ]~ZfZy V F,À

ŠïÂ̧M\~VäZg�áŠ�Ûâc*	3ƒkZ#J-Z0Zx
¯xñZfZy:Š}Yèz{Zkz‰ÜJ-ZfZy7ŠïZ#
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J-òƒq:ƒYñXZzg‡Ìä¹ZyŠzâVZfZâVÆ
Šgxy'ZÚ„�Ûtƒ@*å	Zq-mñZzgŠzuZZF,}X

ZqŠg$ÑfÅgzÝ~ð»f[Zzgð™Št ZqŠg$»Ü�:
Å�¶K*VQ�Ü�Zy»qgzfsì:

üð™ŠtÅ¶K*Vû
gzZc*]Æ_.ð™Št~qgzfs¶K*Vƒ**¢zg~ìX

(!k30.ç G
G: i)

Ò³³Û³³^@Ù ZkÅgzÝ!k30.ç G
G)Z¬6,Ñi†6#ƒð(ƒÏX

ÆZÖpZk6,ŠZw�( mŠj_n† )ª Â×näZZFmŠj_n†XX

!*ÇzZãZzg™s: (ii)

ð™ŠtÅgzÝZ+ƒÏ	ªCÙƒ™Ën»Z·xc*—z

ZZæ@Ù$ ¡÷7gh}ÇÉZkÅgzÝp[zZãƒÏ
Zk6,ŠZwì( mßËr† )ª Âø×ønûäÎçÖäëujoFmßËr†øXX
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Z£w: (iii)

ð™ŠtƒqƒäÐ¬ð»f[ƒqƒÏTÅgzÝ
ð™ŠtÐ¼Šk,¬J-‡ìgìÏXªð»f[�4
¸T$ƒYñ©àzMÆð̂™ŠtƒqƒY5!*Öp

Šv¹YYì	ð™ŠtÆƒqƒäÐ¬Ñ¹Z¬
Ö³Ë³À]Ö³Ç³³^mèZZujoFXXæÚÇn³^å Ò³Û³³^@ÙÂ×n³ä gz×ƒÇX

)ªgzZe$~ð»f[Æˆ$k30.ç GG
G÷B‚Zk mŠj³³_n³†

|6,ŠZwì	ð»f[ÅgzÝÆˆ„ð™Štƒq
	ð»f[ÂgZ]ÆZ’Zðc*Šgxã{~ ƒÏ(t7ƒÇ

ƒqƒ™¸T$ƒYñZzgð™ŠtZkÆ[RVƒ̂qƒ
Xtßg]ug$Æ|x÷B_“7gBbX

Z_Ogu#: (iv)

ªCÙƒäÆẐK(6,Gg{ä4J-gÅ7gìÏX
æ]m³³–³÷̂@Ù ÉªCÙƒD„Z¬6,Zk»AlÑzqƒY¨X

)ª$k30.ç GG
G»È„tì	¢~’Yñ Â³×n³ämŠj_n†
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¸zz		Y™Zxä!*Ñ·tt́#Öf™ÅìXZL£x6,
ZyÆjZáWNÐXZy�áYZv
‡gMW\äZqŠg$ÅgzÝ~ð»f[Zzgð™ŠtÅ¶K*V
5±�ÛâðXZ[Z‹`~Zy¶KEVÃ,÷Bf™™ÆZy

ŠgZzZá 18 gz,V6,;™äÅÃÒÅY5Xgz,VÃ
‡9ð™ŠtZzgð»f[ë�X

üð»f[Å¶K*Vû
gzZc*]Æ_.ð»f[~qgzfs¶K*Vƒ**¢zg~ìX

l: (i)

ZkÅgzÝªCÙƒ™Z¬6,Ñi†6ÌÅOñZz6,W�y
ÒÛ^@ÙÂ×näZZæŸâF„]]Öfn^š ~Zz™ðÅ§s(,ñÏX

)ªug$ÆZÖpkŠZÅ{-
÷EZk6,ŠZw�( XX ÖÃÛç@]Ö’fx

¨: (ii)

5wê˜VŠyÆ0*õZz‡]!*‡°{0*ñYDƒVð
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(Ò³Û³^@ÙÂ³×n³³äiÃÛnÜ ™ŠtƒqƒÏÂð»f[ÌƒÏ
]Ÿu³^@m&]ÖÛ„Òç…éæÆn†a^æ]m–÷̂]‰j‚Ù]ÖÛËjnçáÊo

ªZqŠg$ÅÀè Êj³^æ]a³Ü‰j³„Ò†]Þ�^ð]Ö×äiÃ^ÖoF(E

Zk|6,ŠZwìZzg¤y™ZxäÌZ4ZqŠg$Ã‚t
gÄ™Zk!*]6,:~Šc*ìÔXÃZL£x6,Zy�áYZvf™G
YNÐ®Z(t7ƒÇ	ð»f[‚wÆ21̧V~
Üs2¹ƒqƒÏX

////////

/////
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�̀2

üð™ŠtÅ¶KEVÅ-cû

Zkñçq6,-ZzgW~_·Ð¬c*ŠŠ;ãÆîg6,¿U

ŠgZzZßVÆ4,Šq-ð™Štzð 18 Šz!*g{²nHYg;ì	‡9
»f[H�?

ð™Št:
ŠgZnƒÂZkz‰Ü� 18 ÂY'e34/õ XG

J	Z#Îg`Z¬Ñ¹Ð
gzÝZ¬Ñ¹6,%ŠZgƒCìÔZkÃLLÛ¡Òþ

E
óóc*Zôm,~~LL

¹Y@*ìX (Astronamical twilight) Z7zâ!1¹ÿ GIÞV$óó

ð»f[:
ZkÆ´z{gZ]Æz‰ÜZq-Šzu~gzÝZ¬Ñ¹6,ªCÙƒYCì      

 ( Zodical TÃLL',zYgzÝóóc*Zôm,~~LLfzepÑV$óó
¹Y@*ìXaètgzÝÛ¡Òþ

E
Ð¬%ŠZgƒ™¸T$ƒYC light )
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ìÔ®ZZkÃZy|Z]äð»f[ŒÛZgŠ}Šc*X
Zkc~Š9tƒÇ	ð™ŠtZzgð»f[c�´â]èÃg{

!*ÑZqŠg$ÅgzÝ~U*"$ƒIWc*t´â]Zygz,V6,™ŠtWC
ŠgZzZá®ƒ]ÅgzÐð™ŠtZzgð 18 �ÔXÃ‡9

»f[ë�Ôc*7XXX?‡gM.e$Âz÷B7,_ƒñ
¶KEVÅrZzg°xr6,Zh§b¨g�ÛâNX

ð™ŠtÅ«´#Ö:
ð™ŠtÅgzÝ!*ÇzZãZzg!*Çúc*VƒÏ:Zg�áŠ!*g~¬\

æÒ³×³ç]æ]7³†e³ç]uj³omjfn³àÖ³ÓÜ]Öín¼]Ÿen˜Úà]Öín¼ ì:
( ]Ÿ‰ç@Úà]ÖËr†óóóóóóóóóóóóóóóóóóóóóóóóóE]ÖfÏ†éJmkSTM

Zzg3ƒkZ#J-™sÃWñ?ÃŠJg~C].ZŠJg~({ÐX F,À:

Å‚~?·ÃòçgsZÅWy~’k,�ÛâD�: ZujomjfnàXX )1(L
LLZkWe$~gZ]Å@*gOÃ({âZzgðÅgzÝÃCâÅ
VwÐgzi{ÑzqƒäZzg3**ÁCwZxƒYä»9z‰Ü³

�ÛâŠc*ZzgZk~Z�ÛZoz̧yÆZÈÑ]Ã»™äcLL‚&454è GGEGEóó
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»Â(,JŠc*ÔT~tec*ŠHì	:Âzb'×Z`ßÍVÅ§bð
™ŠtÐ¬„3äÅWÃwZxõZzg:Z+"„~Z(g™z	
ðÅgzÝ»¢ƒYäÆ!*z�Š3DÃWgƒÔÉ3äÅW
ÃwZx'Šg„7ZzgŒÆ3̂äÅW~'wgxÌ
wZxZzggzi}c@ìXZ¤/pZq-4ÆnƒÔH~3ä
~zÝZzgRöÜsZÏz‰ÜJ-ìZ#J-ð™Št»¢
:ƒYñX‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)çgsZÅWy`1Ôm893(

)2(‚N~~òÅ„™Dƒñð»f[Æð̂™ŠtÅ
,Òy™D�:
$³Üm³Çn³gÊn³_³×³Äe³Ã³‚å]Ö³Ë³r†]Ö’^@ÑÚŠj_n†]÷mßj�†

‰³³†m³³Ã³³÷̂Ê³³o]ŸÊ³³Ð(Êf³_³×³çÂ³³äm³‚ì³Ø]Ö³ß`³^…!!!]Ö³î

)‚N~Îg>•We$781( óóóóóóóóóóóóóóóóóóóóóóóóóóóóó

F,À:)ð»f[(¸T$ƒYCìÂZkÆẐ¬6,ahZð
~)Ñi†&éEK(#ƒðò™ŠtƒqƒCìZzgu®)ÐZ¬
6,ÄìX

Ðò™ŠtÅgzÝ»zZãZzgúc*V ZZmø³ßûjø�ô³†ö‰ø†ômûÃ÷̂XX g]èÃg{~ „

ƒ**!*Ç™sªCÙìXZzg¸zzì	ZkðÃLL™Štóó¹Y@*ì
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)3(ñÑ**©[‡Š™r#ZKZq-Â[LL',¤6‰‰‰~ð™Štzy
Åïóó™591óóZ1–8}é EmòÆjZáÐ’k,�ÛâD�:

ZZæ]Öjfn³à]Þ³Û³^a³çu’çÙ]ÖÃ×Ü]ÖvÏnÏoæÚÃ×çÝ]áƒ]ÖÔ

]Þ³Û³^]Ú³†æ]e³äÊ³ou³^Ùm³Û³Ó³ßãÜÊnã^]Öç‘çÙ]Öo]ÖÃ×Ü

F,À~˜�: ]ÖvÏnÏoe_×çÂä!

LLZzg�»ptì	ð™ŠtÆ¼g»9DƒYñXaè
Wc*]™`~DÇqÝƒäJ-3äÅZYi]�Ûâðˆì

Å£å WEZZkÐ¥xƒZ	ð™ŠtÅgzÝ!*ÇzZãZzgD¢Æ
‚BÃW**e34/õ XJGX

)4(ZÏ§bZqŠg$ÆÀò|xÐt|zZãƒg„ìX	ð
™Štƒqƒ™ËÃZkÆo]Zzg¼g~Ën»µZzgŠð	7ƒ**

Ÿm³³Ç³³³†Þ³Ó³Üen³³^š e34/õ XJGX¸„¸zzì	ug$~�Ûâc*ŠH	
X	ð»f[ÐZK̈yÃŠð	ƒYì1Z#ð™Štƒq ÚŠj³³_n³Ø

ƒÏÂÃðØY!*¹7gìÇX
Ü�̄xt	èÃg{!*ÑÓxjZÎ]Ð¥xƒZ	ð™ŠtZâ

zZãZzgúc*VgzÝÃ¹Y@*ìT~Ën»Z·xZzgŠð	c*)DÜ
ßg]qw:0*ñYDƒVXÉð™ŠtZkgzÝ»**xì�Z+
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Z0+Zi~ªCÙƒÏ	ZLŠÚzZßVÃCä~LL™ŠtóóƒÏ	~z{
LLòóóƒV)ˆ›âVÔ?ßÍVcH~»3**ÈZzgòÅúiY,̂
ƒYCìX

ŠgZ(Û¡Òþ
E

~t́#Ö0*ðYCì? 18 H)
W�ŠNfe�	Û¡Òþ

E
~t¶Kãñ�Šìc*7XXXX?

6	Zz6,ëf™™Wñ	LLÛ¡Òþ
E

óóz{gzÝìTÃt|Z]ð
™Štë�Ô®ZŒV…Š9tì	ZÏgzÝ~z{¶Kã0*ðYC
ì�Zz6,ð™ŠtcU*"$ƒ̂c*7?ZkÑÆ”wcë)
q¢Æ].h+(ßYLLZÚ,MóóÐÃZ+{ZVDƒñZy‚½ZâV
ÅgZñÜ™8ÔXÆZ̧ZwZk®)].h+ƒ](~uÅw

gnp�XZzg¼jZáZ,ÌÜ™,Ð�pŠZy|Z])ª‡9
ŠgZ(äZK>]~’k,�Ûâð�X®ZZ¤/LLÛ¡Òþ

E
óózZªð 18

™ŠtìÂZkÆZ0+gz{¶Kã¢zgƒãe��Zz6,ð™ŠtcU*"$

ƒ̂X
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ŒVZq-µ»ZiZ!¢zg~&ƒV	t:¹Yñ	Z’ZY£!
~�UZk!*]6,izgŠc*ŠHå	Zk!*[~¡ËâCÙ®QSî)

›Å!*]‡‡.ÞJw7ƒÏZzgŒVW™ƒÐ¬ZyÆZ̧Zw
7™äÅ̀P]ÅYg„ìX�Z[tì	Zq-!*]tì	Ã́
gzÝð™ŠtZzgÃ́ð»f[ìt®»êCÙ¦/7ƒ**e’ÔÔ

,]~øg~F,Šh+ZkjZáÐìXg„t!*]	#VgzÝ»g8-
÷ìÔt¾z‰Ü%ŠZgƒCìZkz‰ÜÎg`¹Vƒ@*ì?z){z){

t‚g~!*'ÂÑ¦ì„7tÂŠ"Zzg®ƒ]Å¬]�XZy
›ëÃZ¤/âCÙ+®Ð¥x™ÆQÑ¦¶KEVÆ‚BñZi:

ÅYñÂtÂÐÑ¦çnƒŠHYè¬ÂÑ¦ZßßV (compare)

6,7™äÆˆZ4Æ_.ÑÇX®Z/!*]™r#®Ð
Šgc*Ä™**̀x7ìXXXpìwtǵ¢zg~ì	!*]»/Zzg
Ñ¦UzVÃŒYñXXXZy¶KEVÃÂëä™r#®„Ð)c*
MVäpŠŠ¬ìZyÐ(7ÞìXW�ŠÙ�	Û¡Òþ

E
~

ð™ŠtÅ«¶KãÔ�Zz6,×f™ÅˆÔ0*ðYCìc*7XXÕ‚?
:XÆzd$‚àí„g]Æ!*Ç q‚m‚uç]Öäq^l
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Wy~’k,ìX
(1) For a considerable interval after the beginning of 

morning twilight and before the endevening twilight

,sky illumination is so faint that is practically     

imperceptible ..............................................

..(From: Http:// blg .oce.orst.edu/misc/USN

O_SunriseSetDef.html)   

   

(2) sky illumination from the sun is so faint that it is 

practicallty imperceptible.  ................................ 

(From::Http://www.wwu.edu/depts/skywise/twilight.html)

(3)For a considerable interval after begining of morn-

ing twilight and bfore the end of evening twilight,sky 

illumination is so faint that it is practically impe-

rceptible ..................................................(Read the 

FAQs,Definition,Accuracy and Privacy statements )
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(4) after the begining of morning twilight and before

the end of evening twilight sky illumination is so 

faint that is faint  that it is practically impe rce-

ptible.......(http :// www.nightwise.org/twilight htm)

].h+jZ!Y]»Ü�:
ŠgZ 18 Zôm,~ÆZyƒjZßV»Ü�tì	Îg`Æ

ik,Z¬6,ªCÙƒäzZàgzÝ.e$æë)ZzgZâ)zZãƒCì(	Zk»
�ZK  Š9Ì@b@b**eƒY@*ìXXXZ[�Ûâ�	ZknÅgzÝ

)zZãZzgæëƒäÅzzÐZk»Š9ÌÂƒY@*ìÂZkÆ
!*z�ŠZkgzÝ6,ð™ŠtÅ°pù™ŠtW$ËìXXX?¹VZq-
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‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)%‡]Ñb½> ]ÖËr†]Ö’^@ÑXX

û 05 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



`2Ôm571Ô„ZæZŠtÔfZ!ð™Štzð»f[m98(
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ð™ŠtƒqƒCìX

óóc* $³³³³³³Ü èÃg{!*ÑjZßV~ð»f[Zzgð™ŠtÆŠgxyzMÃLL
LLðh~Šk,óóÆZÖpÐ̈HŠHTÐ™sîg6,¥xƒ@*ì	Zy

ÆŠgxyz9[RV7ÉœVÆˆ[Ðƒ@*ìX

ZfZyšàñZzgð»f[:
Z’ZY£!~PZqŠg$»E+™{HŠHìX~̈g™äÐt

!*]U*"$ƒCì	ð»f[¬%ŠZgƒYC¶ÔQ�4¸T$ƒYC
ÂZkǢgUð̂™Štƒqƒ**ÑzqƒYC¶Xgg~Åug$~

æÖÜmÓàenà]ƒ]Þ`Û^]Ÿ]ám†ÎoFƒ]æmßˆÙ tZÖpÌ®w�‰‰‰‰‰‰‰
)ªZyŠzâVZfZâVÆŠgxy'ZÚ„�Ûtƒ@*å	Zq- ó ƒ]!ó

mñZzgŠzuZZF,}X
aèªCÙug$Ðt¥xƒg;ì	ZyŠzâVZfZâVÆŠgxyÃð

û 15 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



z9å„7Ô®Z´)Z0vòZkÅÂätÒy�ÛâðX|]šwñZfZy
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YYå?Yè%Ë¶KãÆZfZygZ]ÆZ’Zðc*Šgxã{~Ì
ŠbeåT»èÃg{!*ÑZñg~ÐÃðÃZ+{‚t:W@*X®Zð»f[

û 25 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



X èÃg{!*Ñ£œqÝGYMh� „zZu´#ÖìTz‰ÜZfZyŠn
²‡981zZá|Z]�ÛâD�	¦**šwñÅZfZyÐtÑix
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z�;]ÅãCŠ6,tŠúò™D�:Zq-Ât	ZyÆ4,Šq-LL',zYgzÝ
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ƒqƒCì®ZšwñÅZfZyÃð»f[÷Bt™äÐÑixW@*ì
	',zYgzÝð»f[7ìXŠzu~zzt	t|Z]�ÛâD�LL
šwñZkfZfZyŠï@̧*	ß›?~úi7,"zZáZzgZ�?~
ÎäzZáXZkÐÂtÎZwaZƒ@*ì	HÎäÐYuÆn

ZzgH~3äÆfð»f[»Š9¢zg~å?1Zk»�Z[èÃg{
!*ÑŠ?ÐƒY@*ì	ZyZñgcð»f[»Š9¢zg~Â7åÔ1
gZ]ÆWy~Zzgð™ŠtÆƒqÐðh~Šk,¬Æz‰ÜÅ”c
¢zg~åX‰|Z]tÌ�ÛâD�	Zkðh}zM~Sî

ïY@*ì	 H~ù3ðY$Ëì?1Zk»�Z[…ZqŠg$„Ð
Zkz‰ÜZy),gÍVÅH~Zq-Ât	.e$‚Š{¶ÔŠzu~!*]t!*Ç
Zíz‰Ü~ƒZ™C¶ÔZzgZ+H~c¿z‰ÜÌ»°ƒYì

û 35 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



Xgg~Zzg›Åug$ì:
Â³àƒm³‚e³à$³^e³kÎ³^ÙiŠv†Þ^ÚÄ]Ößfo"#$ÜÎ^Ý]ÖoF
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]Ö³’n^Ý]›ÃÛßo7nò÷̂(ÊròjäejÛ†æ]Þ^ðõÊnäÚ^ð(æƒ]ÖÔeÃ‚

Ú³^]ƒáe³¡ÙVÎ³^ÙVm³^]Þ‹]Þ¿†…q¡÷m^ÒØÚÃoVÊ‚Âçl

‡m³‚e³à$³^e³k(Ê³r³^ðÊjŠv†ÚÃä$ÜÎ^ÝÊ’×o…ÒÃjnà($Ü

ì†t]Öo]Ö’×çFéóóóóóóóóóóóóóóóóóóóóóóóóóóóóEÊjx]Öf^…pD

F,À:|]Z÷ñÐgzZe$ì	=gÎwZv~Vä�Ûâc*÷Z
gzi}»ZgZŠ{ì®ZH~Æîg6,¼îŠzX:~¼²BðEgZzgZq-
',@~0*ãáWc*XQ�Ûâc*	Ãð¿eð&+z�÷}‚B3ñ

û 45 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



~äih+0U*"$Ãšc*Xih+äW\~V÷BH~3ð
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Å¢zg]ì�	ŒV7ìóó

»°ˆl™ä �Z6²nìHx»[¦™r#Â�Ûâgì�	LL
Z:v óó1 ÆÌ̂ZqŠg$ÑfÐÃðZ(Z�ág{7¥xƒe

Z�ág{Üs7É7g~xgzZe$Z+ïˆT~t|!*Ç
™sZÖp~ÒyÅˆìX	Tz‰Ü|]šwñZfZyŠc*™DÂ̧
ð»f[ƒqƒðƒC¶XZzgtZg�áŠÃðŠzu}ô!ñ7ÉpŠ
i!*yg‚ªZkÅÍZ„Š}g„ìX‡ZÑji~ÆbYìZnè~~
Zq-gzZe$ì:

û 55 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—
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q^ÚÄ]Öj†Ú„p(Ö×Ûf^…ÒËç…p{(Úr×‚VO(‘ËväÞÛf†UMO

(@]…]Ö³Ój³g]ÖÃ×Ûnä(en†æl(Öfß^á((7†|ÚÃ^Þo]Ÿ6$^…e^h

( ]Öj^ðƒmàÖ×Ër†

F,À:gÎwZv~VäšwñÃ�Ûâc*	?�ZfZyŠïƒZkz‰Ü
òÅgzÝZz™ðÅ§sƒCìÔ�	ð)™Št(7ìXð

™ŠtÂz{ìTÅgzÝŠZN!*N#ƒðƒóó

Ü�¯xt	gzZc*]6,̈g™äÐ¥xƒ@*ì	ð»f[ð
™ŠtÐ¼ðh}„z9¬ƒqƒ™!*Çð™ŠtÆƒqÐ
¬¸T$ƒYCìQZkÆ¯gUð̂™ŠtªCÙƒYCìXZzģy

Z™̄ug$~Â!*ÇÜZs#÷BÒy�Ûâc*ŠH	šwñZkz‰ÜZfZy
Šc*™D¸Z#ð»f[ƒqƒYC¶X

û 65 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



û ü�gæZgkÆ:}
ð™ŠtZzgð»f[ÆŠgxyzMÆjZáÐZ#æZgk
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)2(Ye�Ûh+tZsxW!*Š:
LLßg]¬!~Ãug$Ô}Zzgƒ]~zŸs#

û 75 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—
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ì�ð™ŠtJ-!*¹gSìóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
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)3(Ye½ZÅWygZzZf~:
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,7ƒ@*ÔŠzâVW:~µƒD�Xð»f[Å�
gzÝîw~ƒCìÔZ#z{AlÑzqƒZzg²nîw

Ðic*Š{ƒYñÔZzgZk~uqÅ¼¡ÃWäÑÂ
¸ð™ŠtìX‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
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: )4(YeZæZŠZ‰x?zgœg
LLp[™B	Z˜bÑ<~Z’ZYð~Z¬Ð
»°—~6,%ŠZgƒäzZàlgzÝÃð»f[¹Y@*

û 85 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



ìQ¸gzÝZ#nZF,™²<ÄìZzgîwÐ²n
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Ð¬ð»f[ÅgzÝªCÙƒÏQðh}Šk,ˆtgzÝ¬YCìQ
ZkÆ©̂àzMcZ0+ƒZÃWY@*ìTÆˆ̄gUð™ŠtÅ
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ŠZgZ2îzVÐ¸�Z[ñßwƒZì	ð»f[ÆZ•Y)Z!x(Zzg

û 95 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—
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û 06 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—
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ŠgZð™Štâ+ 18 ',w~™r#ÆÒyÐÂ¥xƒZ	 |]
ŠgZ)² 15 zZßVÆ4,Šq-ð»f[)',zYgzÝ(ð™ŠtÐ

ƒqƒCìX  ¬ ŠgZ( 33 =18+15 À

ŠZjZ!:
(3)    Before the beginning of astronomical

û 16 ü ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ ÙZÅn.çGùZz‡]ZaYzZ—



twilight in the morning and after the end of

astronomical twilight in the evening the sun 

does not contribute to sky ill- uminaton.

aåjZ!:
(4)    Astronomical Twilight: the time at which

the sun is 18 degrees below the horizon.

It is that point in time at which the sun start

lightening the sky. Prior to this time during, 

the morning, the sky is completely dark.

During the evening, this is this is the point

where the sky completely turns dark.

FROM: NOAA's National Weather Service

Weather Forecast       (Office)

0*vZVjZ!:
(5)    Astronomical dawn is the time at which
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the sun is 18 degrees below the horizon in the

morning. Astronomical dawn is that point in

time at which the sun starts lightening the sky.

Priorto this time, the sky is completely dark.

(http://en. wikipedia. org/wiki/Dawn# 

note-NOAA Astro Terms)

ÙjZ!:
(6)   Dr.Shaukat Khalid has sent me by E-mail

as under: Question: (1)    Is there some 

another light before the Astronomical twilight or

there is totally darkness?

Answer:    It is agreed by all astronomers that 

generally, the sky is totally dark at or before 

astronomical twilight.  But this is not true at 

high laitudes. 
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ŠgZ6,ªCÙƒä 18 qÝZyÓxjZÎ]»½ãZq-ìÔ	
Æ¼g ((((Astronomical twilight)))) zZàgziÝLLÛ¡Òþ

E
óó

Ð¬ËnÅgzÝÑ¹Z¬6,7ƒCXÉZkz‰ÜÓxW�y6,å

Z0+ƒZƒ@*ìXâ>{„gZ]ƒ»¸|xì	Zk}¬Óx
W�y~åZ0+ƒZƒ@*ìX´z{Zi,»[6,zW†Zƒ™r#

ZzgñÑ**Z£gŸ{y™r#',w~ÆjZÎ]ÐÂ¥qU*"$ƒŠH	
ZyŠzâVgz,VÆŠgxyZY{™z9ƒ@*ìXZ[²ð™ŠtÅ
´#Ö�2~Ñ¦îg6,tU*"$ƒŠH	ð»f[ÅgzÝð™ŠtÆ
¼gJ-ñ�ŠgìÏ;VZÚì	ZkÅgzÝð™ŠtÆ¼gÐðh~
Šk,¬©àzMc¸T$ƒYCìXøg}Š"Æ_.tz9
Zq-4ÐÌic*Š{7ƒ@*ÔZkÆð̂™Štƒqƒ**ÑzqƒY@*

ìX®Z',zYgzÝZzgÛ¡Òþ
E

Åt´#ÖÌð™ŠtZzgð»f[6,
™Št7WðX

‡gMpŠê�ÛâN	TgzÝÐð»f[ÅgzÝZâŠzgª
gZ]Æ!*ÇZ’Zðc*Šgxã{~ªCÙƒg„ƒÂZkgz,VÃ„gZ]
èÃg{~f™”{LLŠzu~´#Öóó6,¹VJ-;HYYìXXX?ë
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',zYgzÝÃð»f[ZzgÛ¡Òþ
E

Ãð™ŠtùŒÛZgŠ}²ZyŠzâV6,ð
»f[Zzgð™ŠtÅ°p)Z£wò+(™Št„7WCXXX?

Š~´#ÖLL¢ÌzZàóó)ªZ_Ogu#(
¬+™ZxòZzg	Y«Jxòäð™ŠtÅŠ~´#Öteðì	ð

™ŠtÅgzÝªCÙƒäÆˆ.e$!~÷B(,fgìÏXëP
„gZ]»[6,zW†Zƒ™r#„ÅÂ[ÆjZáÐÜ
™gì�:
)1(‚{iy~èÃgì:

]Ö³³Ë³³r³³†]Ö³³’³³³^@Ñ]Ö³³ÛŠj³³_n³³†]Ö³Û³ßj�³†Ê³o]ŸÊ³Ð

)‚{iy`1Ôm831Ô,·̂( ‰†mÃ÷̂!!óóóóóóóóóóóóóóóóóó

)fZ!ð™Štzð»f[m78(
F,À:z{ò™Št�Z¬~¬®)ZhCÄƒCìX

Ên³_×ÄeÃ‚å]ÖËr†]Ö’^@ÑÚŠj_n†]÷mßj�†‰†mÃ÷̂Êo )2(

‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)qíçÝZÅ2.ç
GEEsÔ ]ŸÊ³³³Ð

`1Ôm831Ô‚{iyÔ,·̂ÔfZ!ð™Štzð»f[m88(
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F,À:ZkÆˆò™Št¬®)#ƒðZ¬6,ƒqƒCìX
)3(´)N~Å‚çÝZÅ2.ç

GEEs~ð™ŠtÆ!*g}~’k,ìLL
F,À~˜�:X mßj�†‰†mÃ^Êo]ŸÊÐXX

LLahZð~#ƒðò™ŠtƒqƒCìZzgu®)ÐZ¬6,Äìóó
Ðò™ŠtÅgzÝ»ªCÙƒä ZZmøßûjø�ô†ö‰ø†ômûÃ÷̂XX èÃg{!*Ñ„gZ]~

Æ.̂e$¢~Zzg!~÷BZ¬6,Al!*ÇzZãìXZzg¸zz
ì	ZkðÃLL™Štóó¹Y@*ìX

HÛ¡Òþ
E

~Z_Ogu#Å´#Ö0*ðYCì?

81ŠgZ6,ªCÙƒäzZàgzÝLLÛ¡Òþ
E

óóÃð™ŠtŒÛZgŠ¶zZá
|Z]pŠÌZÏÛ¡Òþ

E
~Šz{t™D�XZq-Zk»¼g

ŠzuZZkÆˆZ_OgXZ[Z¤/̈g™ÆÎeYñÂZ¤/p¼gÆ%c*
¼gÐ¬Z_Og»z�Š**eìÔ1gzZc*]!*ÑÃæÃgnpƒñt¹
YYì	ªCÙƒäǢgUĝzÝ»Z_Ogz�Š~WYñX

Z[Z¤/Zk°pÆ´z{Ãðt¾	ð™Št¬ªCÙƒÏQz‰Ü
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ÅZq-§lZgÆˆZk~;ƒzZ_Og»¿ÑzqƒÇÔÂ**qÆ
ìw~ZkÃZ_Ogu#7¹YYX®Z�gzÝZk°p6,7g~ZF,C
ìÔZkÃèÃg{!*ÑgzZc*]ÅãCŠ6,°xZ_Ogu#ÅzzÐð™Št7
ŒÛZgŠ~Y$ËXfs~ë»[¦YnZ£»»î™r#ÅZq-„g]
Ü™D�ÔTÃ̈gÐ7,"Å¢zg]ì:

LLTz‰Üò™Št»ªœ¼g~W@*ìZkz‰ÜZq-zW
ÛŠZ],}Å̧kætÅ§sÑi†6%ŠZgƒCìT»
x@{Üsz„W@™$Ë��Z,x@Z]ÐââkƒV
zg:¬xW@ZkÐøzxƒC�XpŠgZ¶ÃÌtÚ½ã
½ãFŠyx@Z]ÆˆqÝƒðXZķkÆZ0+ggzÝ
¹ÁƒCìZzgz‰Ü÷B‚BZk~ZŸ†ƒ@*ì©	t
gzÝZâic*Š{ƒYCì	ZkÆ)gzVÐgzÝÌ@ì
¸z{œƒ@*ìZ#Îg`Z¬ÐGg{ŠgznV[ƒ@*
ì‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)ûZÅ¨Ó½5é

E
G]m321(

W\Z¤/»[¦™r#Å„g]6,̈g�ÛâBÂZ_Ogu#Ô�gzZc*]
~®wìÔZkz‰ÜÑzqƒŠHTz‰ÜÎg`51ŠgZik,Z¬
WàÔ–ì:
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@ì¸z{œƒ@*ì )gzVÐgzÝÌ LL	ZkÆ
Z#Îg`Z¬ÐGg{ŠgznV[ƒ@*ìóó

ªCÙ!*]ì	)gzVÐgzÝÆÌÐ%ZŠtì	ZkÐ¬
gzÝ)gzVÐ7#¶XÉZK(6,„®~ZŸ†ƒ@*g;XZzgt
!*].e$ÂzÆ‡.Þì	Z±ggzÝ~ic*ŠC»7ÉZL£x

Ð̂zi™CƒðÌ»ìXZzgtªCÙì	)gzVÐ“%Z_Og

z;ƒ»¿ùz�Š~WYì?ð™ŠtÆ¼gZzgZ_OgÆŠgxy
{�z9qgzfs„g]Ð!*ÇzZãì:¦™r#Zq-Zzg(’k,
�ÛâD�:

LLð™ŠtÆz‰ÜgzÝÅ�uzŠ‡ìƒYC�z{@*Šk,
‡ìgS�óó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)ûZÅ¨Ó½5é

E
G]m121(

ZkÐÂ!*ÇzZãƒŠH	gzÝ»°Šk,ˆÌ»¿Ñzq™Šîì
XZzgZ¤/t¹Yñ	Z_Og¬¼gÃ{xìÔ®816,Zk»¼gZzg516,
Zk»Z_OgX�Z[Zk»tì	Â̧ãCŠ~Nì,gzÐZkgzÝ
)Û¡Òþ

E
(6,gzZc*]èÃg{Æ_.ð™ŠtÅ°p™Št7WC

XYèZÏ¼g„÷B	YäZ_Ogu#’k,�Ûâc*ìX»[»»î
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™r#Å„g]LL@*Šk,‡ìgSìóóÃZ_Ogu#»]ZtùŒÛZgŠc*Y
Yì?

a¶´#ÖÔ̈:
tŠgZÝð»f[Å´#ÖìXgzZc*]ZzgZqŠg$6,̈g™äÐ
¥xƒ@*ì	˜Vð™ŠtƒÏÂZkÐ¬¢zgð»f[ƒqƒÏ
XZ(7ƒÇ	‚wÆŠz̧V~ð™ŠtÐ¬)z{Ì[RV¬
(Âð»f[ÃW@*gìZzg!*¹Šk)01(¹Üsð™ŠtƒZzgð
»f[»**xz¶Ky„:ƒXëäoÆ¼ŠR¤y™ZxÐZk
jZágZ‚HqgzfsæZgkä�Z6’k,�Ûâc*ì	�ßvtë�	
ð»f[‚wÆÜsŠz̧V~ƒÏ!*¹ŠķV~Üsð™Št
ƒÏÔÂZk™r#»¸w!*ÇßìX

)1(ŠZgZ‰x½ZÅWygZzZf~:
LLð»f[‚wÆÓx̧V~ZzgCÙñÌ~ªCÙƒCìX�
|Z]të�	ð»f[ÜsŠzâ{z^ûLZ~Ðz^ûLZÆ',
J-ªCÙƒCìÔZæè$ƒZìXŠgZÝð»f[Ð¬Zq-
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gzÝƒCìÔ&Zôm,~~LLizepÑV$óó¹Y@*ìÔz{gz
ÝÜsŠzâ{ªCÙƒCìóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰):~�5131ÔñgQ:3B3B7241|(

)2(Ye�Ûh+tZsxW!*Šþ:
LLßg]¬!~Ãug$Ô}Zzgƒ]~zŸs#Åˆ
ì	ð™ŠtÐ¼Ið»f[ÅgzÝªCÙƒCì�ð™Št
J-!*¹gSìX}Zzgƒ]~~tzŸs#Ìì	ð»
f[CÙñÌ~ƒCìªðuZf[»¼g‚wÆP̧VÆ
‚B{m7Éåð™ŠtÐ¬ð»f[ƒCì
XXXXXXXXXXXXZ\Zy‡wXXXXXXXXXXXXXXXXLLZzg
�™r#ƒ]ÆjZáÐHì	ð»f[Šz̧VÔ)z‰
Z~@*z‰ZÆ',(~ªCÙƒCìÔZzgŠzu}̧V~ªCÙ7
ƒCÔug$Ô}Zzg®ƒ]ÆjZáÐZm!*]Šg„7ì
Yèð»f[Óx̧V~ªCÙƒCì6	Zz6,f™HŠHX2
z‰Z~@*z‰ZÆ',Zq-ÔgzÝªCÙƒCìz{LLizepÑV$óó
ƒCì,zzÐ‰ßÍVÃß.ƒCìZeðÆ‚BÃð
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m7ìÔZzgz{ð»f[Ð»°¬ªCÙƒCìÔZkÆˆ
ð»f[ªCÙƒCìóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰

901ÔñgQ:11B3B7241|( - ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰):~�22B1

)3(ZæZŠZ‰x?zgœg
z‰Z~@*z‰ZÆ',~ætÅ§sð»f[Ð»°¬
LLizepÑV$óóªCÙƒCìT»ð»f[ÐÃðm7X
ZÏ§btgzÝf[Å§sz‰�Ûzg~@*z‰Z6,s~ªCÙƒC

ìX‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰):ò�:7785(

)4(Ye¢6?zg
Šgznƒ@*ì 18 LLzZãƒ	1‰Üð»f[Wë[Z¬Ð

Šgznƒ@*ìXÂZkÐ¥xƒZ	ð 15 Zzg1‰Üð™Št
™ŠtZzgð»f[~&Šgz»�Ûtì;Wë[
½ã!*g{)21(4Ð,{)71(4Æz‰Ü~ð™@*ì‰‰‰
‰‰‰‰‰‰‰‰‰‰‰Zk)ð™Št(Ð¬Z¬Ð»°—~6,%ŠZgƒä
zZàlgzÝªCÙƒCì�ð™ŠtJ-!*¹gSìZzgtð
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»f[X}Zzgƒ]~tzŸs#Ìì	ð™ŠtÐÜs
&Šgz¬ð»f[ÃWCì2tð»f[CÙñÌ~ƒCì
Zzggzi»©wìóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)ñgQ:6002B
4B52Ô:~�823B792Ô02B91Ô02B02ÔŸzZg:2791(

(Zodical Light) H',zYgzÝ
~t́#Ö0*ðYCì?

W�ë81ŠgZ6,ªCÙƒäzZàgzÝÛ¡Òþ
E

ÐI',zY
ÃZkjZáÐŠÙ�:»[6,zW (Zodical Light) gzÝ

†Zƒ™r#LL¯[»[Yzh+‡™r#óóÆjZáÐ’k,
�ÛâD�:

)1(LL˜VJ-ð»f[»mìt!*ÇŠzu~—
ìÔ‰Ši‚iÇgqÑ]~)ª!*Ç„™siÅ
ßg]~Zzg™ZcÜ»VcZ~ÐmJ-(Û¡Òþ

E

Æƒq)ªð™ŠtÆÑzq(ƒäÐÌ»°IZq-
æîÏp!*Z,!{àzZãnÅgzÝæ¹Z¬6,Š@Y$Ë
ìóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)ð™Štzð»f[™�291(
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)2(LL**g*.çHEEZ6gZ̃óóÆjZáÐ’k,�ÛâD�:  

LL�Ûzg~ÔâgaÆiâ:~�áxÆz‰Ü)ˆ¾z[
Wë[(ZzgZ~ÔmÆŠzgZyðÆz‰ÜÑàÛ™{~t
ic*Š{gz×F,Š3ðŠîìóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)ð™Štzð»f[™�65(

)3(|]?gæZ£òZŒZ2zò~’k,�ÛâD�:
LLtZq-Z[ÏgzÝì�‚w½~x.çGsŠzâ{z‰Z~@*
z‰ZÆ',~‰£â]6,%ŠZgƒCìóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)ZŒZ2zò`2Ôm081(

t!*]	ZyÆ4,Šq-ð»f[)',zYgzÝ(‚wÆP̧V

)z‰Z~@*z‰ZÆ',(~ÃWCìZy|Z]ÃÌ›ìX¸zz
ì	ZkÃZ‹ZnÐXäc»[6,zW†Zƒ™r#Ãtr
7,@*ìXbbâ{ŠyZzggZ]zZá´̧V6,ªk™Æ’k,�ÛâD�:

LLÐZÏ§bÐð»f[Ì‚w½J-CÙ(CÙ£x6,‚g~
Š*~Ã7WCÔZknfzepÑV$)',zYgzÝ(Æ
!*g}~tìw™**	aètgzÝË£x6,Â‚w½J-Ã
WCìÔZzgË£x6,Pâ{cÃWCìÔZknZk»
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