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eĝ)1(841
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¸³»¸w¾ŠgœZ‰Ü6,FFì| { %z�Š~7W$Ë

ÂtÆāË!¿~Z¤/zZu]ÅïZzgÞŠÂVÆRZzg

)Rƒä6,÷~Ã:g¿YñÂ‚g~Åˆœz»zlZ»g]
ƒYñÏXZºnZq-[~W~Åg»0*c*Y**Ñ$+~ìÔYè
tZkÆË!¿c*ËógzlÆâÎÑixzFzxmÅqï
ìX!*ÖpŠvÕŠc***ŠË¸³ZzgZkÆ"ÆŠgxyZq-

û21 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü ‰ enà]ÖŠö_ç… ÂàÚ^ÊoÒ�Ì]ÖÇ_^ð Ò�Ì]ÖŠöjç…



�Û&U*¬�Åwg‚rìªz{ZkÅ"ð~9Zzgß
ÆŠgxyZq-uÃÝé™ŠzâVÅ9F,)ã™@*ìZyÓV

ÐW»ÑzZãƒY@*ìóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)g^aù™,?m:701@*801(

eZË™r#W6,@*g]Ã̀Ð¯x™Dƒñ˜÷:
LLŒVtI÷áZ+ÃZ+}Ð{à:ƒāyz*ã**Š+~ZzA

WógñÑ**Z®s@qàÃtHY@*ìXZ¹äWÅŠZr
âeZàXZyÅ¤/ZV·"LLl)Äz÷á²~óó®W~«
ZzgYìÂ[ìóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)Zsm311(

uzg˜÷: WwZ£
LLW»»xêìÔWŠzŠ|»ŠzŠ|Zzg0*ã»0*ãZµ™Šî

ìÔWzŸs#ìÔ‹tìÔWŠg,³™Cì)m511(

eZË„Š]',w~˜÷:
LLWÆ½~pLL6,ppóóc*',}@»�Ût¥x™äÆ÷
ZzgZ˜b~õÍZzgçT$»9Z0+Zi\**ZzgZk6,ÃðgZñ‡ì

(»Â criticism ™**WB@*ìXZôm,~~WÆn�)

ZEwƒ@*ìZk»Z-p°wzZ»sÆ÷Xóó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)Zsm:511(

eZË¦†ZväWÅ°pZyZÖp~Åì:

û22 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü ‰ enà]ÖŠö_ç… ÂàÚ^ÊoÒ�Ì]ÖÇ_^ð Ò�Ì]ÖŠöjç…



LLWÆp÷ÅN*7Z6,´Z˜7éSËñ�ŠñZŠÅp!c*',Zð
ÔŒzFZzg)wz$+ßgCÆ0YyÎZzgZk6,êŠbÕŠ
ÆæÃƒ@*ìX‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)Zsm:511(

eZË™r#ïZzgWŠzâV»!*bģÅzŸs#™Dƒñnp÷:
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ĝÎc*ƒZìXÂ÷áZ+z{øg}LLWóóÆÂÐZã**gZnƒ™qg£

fs„g]’k,:�ÛâD:
LL2n™r#äøg~Â[»_·W~ãCŠ6,HìÔZzg

Z#Ë*y~W7ÃƒÂQZk*yÆ›ë»ZïgZzg
ŠÑb~@*zsÉ’pÌê7ƒCÔOç**Š+z2¤

ŒÛWyz<LÆzZãZg÷áŠZ]~ZÏãCŠ6,@*zsz’p™D
Wñ÷óó‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)ÙZÅšŒé EY:™:21(

WÐ˜÷:
Z#2n™r#»ZÝ°ŠWƒZÔZzgZk~Y—Zg~ÐZC
ŠZðXäÆ¿ÆÂƒä»2n™r#ÃpŠÌZ‹Zs

ƒZÂQZyÐZ»sz)Y—Zg~ÅYðÂµg¿Y$ËìX
‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)Zsm:31(

øgZÃ̀tìā?™r#Å«’k,LLð™Štz»f[Zzgz‰Ü(YÅ
ïóóZkßg]~WÐ!*ÑF,ƒ$ËìZ¤/ZkÆZ0+gtZzgæY»

ZÈwõwŒÛZgŠc*YñÔ…7Øā»[¸³™r#ZkÆ!*g}~
HÃtgnp÷ÔātZzgæYÐ0*uÂ[Ã́ƒ$Ëì?Z%øgZo{

û24 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü ‰ enà]ÖŠö_ç… ÂàÚ^ÊoÒ�Ì]ÖÇ_^ð Ò�Ì]ÖŠöjç…
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WǟÈ
™Æ�Ûâc*ZÏ§bò7ƒCÔÉZÄ_VŠZN!*N
Åw™�Ûâc*)ò™Št(ZÏ§bƒCìX

Â³àÂf³‚]Ö³×³äeà‰ç]�é]ÖÏ�n†pÂà]enäÎ^Ù‰ÛÃkö NNNNDDDD E

‰³Ûö³†³éøe³àøq³ß³‚öhõmø³í³_ö³göæâçmÏöçÙöÎø̂Ù…‰öçÙö]Ö×#äô

æŸøen³^šö]ŸöÊ³Ðô]Ö„ùp ]ƒø]áöe¡Ùõ Ÿmø³Û³ßø³Ãø³àùÚà‰vöç…ôÒÜ

( ]m–÷̂ ) âFÓ„]uj#1møŠjø_n†øóóóóóóóóóóóóóóóóóóóóóóóóóóó

F,À:†Zv0ÎZŠ>ZL!*\ÐgzZe$Òy™D÷
ā~äª{0+[òÃ[Šïƒñ‹āgÎwZv
~Vä�Ûâc*šwÅZfZyc*Z¬6,¦SgzÝW\ÃH~3

û53 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü ‰ enà]ÖŠö_ç… ÂàÚ^ÊoÒ�Ì]ÖÇ_^ð Ò�Ì]ÖŠöjç…



äÐ:gzÆÔŒVJ-āz{gzÝZ¬6,²<’YñX
]ƒø]áö Â³à‰³Û†ézÎ^ÙÎ^Ù…‰çÙö]Ö×#ä"#ŸmøÇö†ùÞùÓöÜû EEEEOOOODDDD

æŸøâF³„]ø]Öfønø³³^šöÖô³Ã³Ûö³ç�ô]Ö³’%f³xôuj³³o#møŠûjø_ôn³†ø e¡Ùõ

EEEE…………ææææ]]]]ååååÚÚÚÚŠŠŠŠ××××ÜÜÜÜDDDD âFÓ„]

W+šwñÅZfZyZzgtW�yÅ§sZz™ð~YC F,À:
ƒðgzÝŠðā~:eZáŒVJ-āt’YñX

]ƒ]áö æÂ³à‰³Û³†³ézÎ³^ÙÎ³^Ù…ø‰çöÙö]Ö×#ä"#ŸmÇ†ùÞÓÜ EEEEPPPPDDDD

õæŸâF³„]]Öfn³^šöuj³oFmø³ßû³Ëø³rô³†ø]Ö³Ëør†öâFÓ„]æâFÓ„] e¡Ù

Ú³Ãjø³†ô•÷̂Î^Ù]eç�¨�æeŠ¼m‚ømäômøÛnôß÷̂æ�Ûø^Ÿ÷Ú^�]÷mø‚mûäôE…æ]å

]ÖßŠ^ñoD

F,À:W\ÃŠðā~:eZášwñÅZfZyZzg:tCgzÝ
ŒVJ-ātghZð~òƒ™’YñX

e³×ønØõÊÏø^Ù…ø‰öçÙö"# ùe³¡Ÿ÷Òø̂ámö©ƒôùáö óÂàÂ^ñ�èz]øá EEEEQQQQDDDD

Òö³×ö³ç]æ]�û³†øeö³ç]ujø³o#mö©ƒôùáø]eàö]ÝôùÚøÓjçöÝõÊô̂Þ$äŸømö©ƒôùáöujo#

mø_×öÄø]ÖûËørû†öÎø̂Ù]ÖÏø^‰ÜöæÖøÜûmøÓöàe$nàø]øƒø]ÞôồÛ^]ôŸù]øáûmø†ûÎoFƒ]øæø

møßûô̂Ùöƒø]E…æ]å]Öfí^…pD

|]¬ÈñÐgzZe$ìāšwñgZ]~ZfZyŠï V F,À
Â̧M\~VäZg÷áŠ�Ûâc*ā3ƒkZ#J-Z0Zx̄xñZfZy

û54 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü ‰ enà]ÖŠö_ç… ÂàÚ^ÊoÒ�Ì]ÖÇ_^ð Ò�Ì]ÖŠöjç…



:Š}Yèz{Zkz‰ÜJ-ZfZy7ŠïZ#J-òƒq:
Zzg‡Ìä¹ZyŠzâVZfZâVÆŠgxy'ZÚ„ ƒYñX

�Ûtƒ@*åāZq-mñZzgŠzuZZF,}X

)ÙZÅšhé EIYóó™�55@*75(

û{:
HèÃg{!*ÑZqŠg$~ÒnlÆ‚BZfZÈšw»E+™{7

ì?HëäÜsÒnlÅgzZc*]Ü™ÆZk~¬sªì?
Z¤/èÃg{!*ÑgzZc*]LLÙZÅšhé EIYóó~ñ�Š÷ZzgZy~Òn C

lÆ‚BZfZyšwñ»ÌE+™{0*c*Y@*ìÂQ(,}(Zzg0*g‚Å
§sÐHqgzfs¯x»�Zi0Yì?

LLZzg÷áh+ZÏ6,.ãÆ!*)̄2n™r#äZqŠg$~ZfZÈ
šwñÆZÖpÐ)&BïGZ(g™ÆÜsÒnlÆZÖp6,

ZrY™ä~¬sªÔ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)ÙZÅšŒé EYm:96(

ÙZÅšŒé EYÆ¸³˜÷: Vw�)2(
LLWÐ2n™r#˜÷ā:ð»f[z™ŠtZq-„©Æ
Šz{÷óó2n™r#Åt!*]ZqŠg$ÅgzÐ$+¸ZÅ3ŒÕä Ey

ìÔYèZqŠg$~Zq-ÃlÔZzgŠzu~Ã2nz!k3�.ç G
G

)ÙZÅšŒé EYÔm:37( ‰‰‰‰ e™ZyÆoø~Ì�Ût™Šc*ŠHì

û55 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü ‰ enà]ÖŠö_ç… ÂàÚ^ÊoÒ�Ì]ÖÇ_^ð Ò�Ì]ÖŠöjç…



ëäTLLZq-©óóÅ!*]èìZkÐ%ZŠgZ]ÆZ0+ƒ}

ÆˆgzÝÆ¼gzp~»©ìªZÍwgzÝ%ŠZgƒCìlßg]
~ÔQt©àzMÆn¸T$ƒ™Šzu~ßg]~%ŠZgƒ**Ñzqƒ
YCìXt7g~gZ]ÆZ0+ƒ}Å&4h4ï EEEGWy~Zq-„©Š3ðŠêì
ÔtÈ7ƒ@*āŠzâV)ò+(Zq-‰ƒC÷XZk©ÃëäZ:v

�V%ûŠ¬ìX
¸³HxäaèZq-ŠxÌ!*CÙY™x@}Æn7g3ì

ÂoøÃ:K~Zk»H]gì?Z#Zq-qª�Ë¿6,¦/g~„:ƒÂ
ZkäZkÅ|{u'ìX})÷áŠ~”{¿DÙZgÂÁ7,ñ
ZÐ÷áŠ~”{¿ÆZq-xÅªÌZLDz�Æ.Þ1D‚

7ƒ$ËX¸¼qª�øg}Hx¸³Åìāz{"eg{yÖ™„
W�yÅ!*'Égì÷Zzg:ÜsÉgì÷É÷áŠ~”{ßÍVÃ=Ì

2gì÷X
¸zzìā̧³äøg~Â[LLÙZÅšhé EIYóóÐZq-¿]

ïw™"Y@VÆn�Zi¯c*ìÔ]tì:
LLð»f[z™ŠtZq-„©ÆŠz{÷óóët](tzòt
Æ‚BÜ™ÆZ»szŠc*-$»ê‡gMÆjZ!™gì÷X

LL‡Z
Å+B5éG`°ÑbZÅ.-<é EX`~´)Z0v3

4-+ö
XGGò9›ÅZq- L
»pzZã™D ZZuj³oFmŠj³_n†XX ug$Æ!*g}~˜ƒñ

û56 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü ‰ enà]ÖŠö_ç… ÂàÚ^ÊoÒ�Ì]ÖÇ_^ð Ò�Ì]ÖŠöjç…



ZZæÊoìf†ÚŠ×ÜEŸmÇ†ÞÓÜ]ƒ]áe¡ÙæŸâF„]]ÖÃ^…šÖÃÛç� ÷:
]Ö’fxujomŠj_n†D]pmßj�†ƒ]ÖÔ]ÖÃÛç�]pÊoÞç]uo]ŸÊÐXX

D ‡Z
Å+B5éG`°ÑbZÅ.-<é EX`ÔÂ[Z}> óóóóóóóE

F,À:Zzg›Åug$)W\ÃšwññÅZfZyZzgt¬gnZzœïb
ŠðÆ~:eZáŒVJ-āt’Yñ(ªz„ÀŠ~Òn„
Z¬~’YñX

ZZuj³³³³o ´)™r#äÌug$gÎw~VÆZÖpIgu
È™t!*]zZã ]pm³ßj�³†ƒ]ÖÔ]Ö³ÃÛç�XX »]ZtLL mŠj³_n†XX

�ÛâŠ~āð»f[ÅgzÝð™ŠtJ-!*¹gìÏXZÏug$Æ
jZáÐWÐ’k,�ÛâD÷:

D]ÖoF Z~°Z�g$ZÅ)åEÃgÔ‡Š ZZ$³^Þnã³Û^]Þä"#]�^…e^ÖÃ^…šE

á]Ö³Û³Ï’ç�e^Ö„]lâç]Ö’^�Ñæ]á]ÖÓ^ƒh]ÞÛ^Î’‚e_†mÐ ]]]]

]Ö³Ã³†šÖnj³ßf³ä]Ö³ß^ŒeäÖÏ†hƒ]ÖÔÊnjãnòç]Ön‚…Òç]Ê–n×è]æÙ

]Ö³çÎ³kŸ�j³Ã³^Ö`³Üe^ÖßçÝ]Ö„pÖçŸâ„å]ÖÃ¡ÚèÖÛßÃãÜ]�…]Õ

]æŸÖ³çÎ³k!Ê³^Ö³v³^‘³Ø]Þ³äÞç…mf†‡å]Ö×äÚàƒ]ÖÔ]Ö�Ã^Å(]æ

m³í³×³Ï³äun³ß³ò³„Â¡ÚèÂ×oÎ†h]Ö’fxæÚí^ÖË^ÖäÊo]Ö�ÓØ

Önv’Ø]ÖjÛnˆæij–x]ÖÃ¡Úè]ÖÃ^…•èÚà]ÖÛÃ×ÜÂ×nä]ÖÛÏ’ç�

ivËè]ÖÛvj^tÊo�†|]ÖÛß`^t(Òj^h]Ö’×çFéD E

F,À:Šzu~!*]tā)ug$~Â(¬gnÐZk|Å
§sZ÷ág{ìāŠgZÝ°Šð™ŠtìYè»f[»E+™{Zk

û57 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü ‰ enà]ÖŠö_ç… ÂàÚ^ÊoÒ�Ì]ÖÇ_^ð Ò�Ì]ÖŠöjç…



n°Š~ŒŠHā)™ŠtÆ‚B(ZkÅŒÛ"$ÅzzÐßv
Gƒ™ð™ŠtÆZzwz‰ÜÅ¤ÃqÝ™äÆn
»g~Ñzq™BÐÔYèZ¤/t)ð»f[zZà(´#Ö:ƒCÂ
ßv’~!išð Iwƒ™ð™ŠtÆZzwz‰ÜÅ¤Ðøzx
ƒYDX:qÝtāt)»f[(Zq-gzÝì�Zv¬\ZÏ
)Îg`Å(ÃqÐaZ™Šêìc*ZÐZv¬\Zkz‰ÜaZ
�ÛâŠêìZ#āt́#ÖÆîg6,ð™ŠtÅŒÛd$ƒZzĝ~
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(2) For a considerable interval after the beginning of 

morning twilight and before the endevening twilight ,sky

illumination is so faint that is practically imperceptible 

(Http://blg.oce.orst.edu/misc/USNO_SunriseSetDef.html)     

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

practicallty imperceptible. 

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

(4)For a considerable interval after begining of morn- ing

twilight and bfore the end of evening twilight,sky illumina-

- tion is so faint that it is practically imperceptible 

(FAQs.Definition,Accuracy and Privacy statements).

(5) after the begining of morning twilight and before the

end of evening twilight sky illumination is so faint that is 

practically impe- rceptible. 

  (http:// www.nightwise.org/twilight htm)
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ÅZ’ZYÆñµ6,7gZ (Astronomical Twilight)
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