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ÂM\ZOg<Zkgzi»Z#M�yÅ
§sZq-ÃMäzZÑŠðZVaZƒ�ßÍV6,
YYñXtZq-ŠgŠ**u±Z[ƒÇX

)9gg~XÂ[Z‘XÎg>Z−{y(
YÃ‹zl6,Š*Å@*gõ 1947 BZ~ 6

»ƒÐªZV/¤/Zc*ŠHX&gziˆ
**Ç‚ÅÌZV/Æç»¶K:¯XZyÆ

³~Š*Å@*gõÅ$+F,+n„©è¬x6,
MðXpZk‚¢ÆˆŠ*Å(,~¤!V
ÆŠgxyZbZÌÅŠzhÑzqƒ̂XZk
ŠzhÆ³~�CÙ~ZÌÆZmg•Ñzq
ƒñXtÂƒÃ¥xåāZ¤/ËkB~

 t�CÙ~ZÌZEwƒZÂ7g~Š*Zq-
˜7-n„»¶K:¶ÏXzg®ƒ

(äââZÅxc*C WHO MgkH,̂c)
Å Sune K. Bergstrom ‚0Zy

u',Z„~Zq-w‡ìÅTät(Îc*
ā½7gZbkBÆ³~Zq-Zg[Ð
¼Zz6,ßv¯g~îghuƒYNÐZzg

 Zâ„®ZŠ~ßv”h+îg6,iÂƒVÐc*
@*•g~ÅÃúV»¶K:0™”h+FgƒV
ZzgZy~Ð»°®ZŠhuƒYñÏX

�CÙ~  YÅŠ;ð~Zq-ïä 1980p
ZÌÆÂ}ò»Zq-Zzgp+ugcŠ*Æ

Carl Sagan Y~ 1983 ‚t7HX
ZzgZyÆgNY»Zq-‚³£!‚³

~ ~÷áùƒZXZkï Science ̀h+}
ÒyHŠHåāZ¤/(,~®ZŠ~�CÙ~/

ËkB~ZEwƒñÂZkÆË~
i}6,Zã(,}eä6,MvÑÏ�ā
@*gõ~¬L7ÐZzgZyŠ}ÃVÆ

Ë~ZzgZã(,}eä6,Mv•Æ
Ë~™zhzVHÆŒÛd$ŠðZVaZƒÇ
ZzgtŠðZV¹¢c~—ƒ™cÅZk

ë Stratosphere µ6,VYñÇ&
÷XtŠðZVÎg`ÅgzÝÃi}J-î
ÐgzÆÇZzgi}ÆZz6,ÃMäzZÑ8
M�y({ÃMäÑÇXt¿ÜsŠðZV
aZƒäJ-özŠ7gìÇÉZ#Zq-

»Š}āi}ÅR6,ƒÇÂZk Megaton

ÆË~Zq-ÑÄHÐic*Š{èc~
—ƒÏZzgÎg`ÅÃúVÃi}J-î

 ÐgzÆÏXZk§bÎg`ÅÃÑ
i}J-9§bV7ÃÏXi}J-

îzZàÎg`ÅgzÝ~Šk‚¶Ì
n{Á}òaZ™äÆn»°ìX

Y~ÎñYäzZáZq-(Æ 2008

_.Z¤/Zq-zWeä6,±~YäzZà
ZV/Zzg;àgzX 4400 �CÙ~kB~

/ZEwƒVÂZkÆ³~(,}àzV
™zhHŠðZVaZƒÇZzgŠkgziÆ 18Ð
Ñ̂àÛ™{Zgn6,Îg`Å,‚gzÝ

‚35 ÃZzg†!Û™{Zgn6,Îg`Å
gzÝÃRèi}J-îÐgzuŠ}ÇXt
¿¹ÐUƒVÐç**u}òaZ
™}ÇXi}6,ŠgzwZg]¤/YñÇXZq-

M Z0+Zi}Æ_.Z+kBÆÑ̂àZ%
Šgzv¤/i+n 20 6,ŠgzwZg]©wÐ

MYñÇZzg9Z¨Zzg-g\~ŠgzwZg]
Šgzv¤/i+nMYñÇX 30 ©wÐ

gzi  Zy´̧V~Zq-Ð&‚wÆn
»ÁZiÁŠgzwZg]#v¤/i+ÐÌn

(Ice Age `YñÇXi}Zq-',ÃãŠzg)
‚wI 18000 ~ŠZ4ƒÏ‰M`Ð

¶X©wÆ_.”VÅaZzZg7ƒ
nÏZzgZq-Z‚uµÅßg�waZƒÏX

',Z{gZ„n{»g~Ð �ZK̈yZb.VÅ
zhzVÅ®ZŠ~µÐ $YNÐz{™

huƒVÐXZq-(Æ_.zW
eä6,ƒäzZàZbkBǢg~n{»g~
ÆŠk‚w~'×h+Zq-Zg[ZK̈yèÃg{
úZïÅzzÐhuƒMh÷X:Üs
ZK̈yZyqÑ]Å®m³ÐÉ
(,}‚,̂ÆYâgzVÅZÒe$Ìhuƒ
YñÏX¬tìwHY@*åātŠðZVZzg
¤/Šz½gZq-‚wJ-c~¤gìÇ1

Y~ƒäzZàïÐ¥xƒZì 2006
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ā½ãŠk‚wJ-tŠðZVc~¤
gìÇZzgZL$+ZW,Z]eZmgìÇZzgZq-
²āJ-i}ÆZz6,ÃMäzZÑ8M�y
({c*¡g8-»ÃMñÇX

ZkÂkBÆ³~‚Ñ:!*gl~
e:‚J-Å¶ƒ$ËìX

ZkK~t'¢zg~ìāZkŠzg
6,warhead ~ZbZÌÐ:Zq-

Æ)z~&¢Añ�Šì TNT ÑÄH 20

ÑÄ 20 ZzgŠzu~kBxÆŠzgZyÀ
Æ/ZEwƒñ¸XÍc*Üs TNT

Zq-/ZyÓx®VÆ',Z',&¢Ag‚rì
�āŠzu~kBxÆÓx‚ßV~
ZEwG‰¸ZzgZq-/Æ³~t
n{»g~PwV~Zq-özŠ´‘ÆZz6,
',0*ƒYñÏXZq-z‰Ü~ÜsÎze$
-2ZzgZ%MÆ0*k�kDÙZg�CÙ~/

Æ)z~�CÙ~ 13000 megaton Zzg
ZÌÌñ�Šg;ìZzgŠ*~&DÙZgÐÁ
Z,àñ�Š÷XÅM!*Š~Zq-ÑÄc*Zk

Ðic*Š{ìX
ZbkBÅn{»g~Üs¯g~vy
J-özŠ7g{$ËÉZq-îs²āJ-
ÆZW,Z]ªCÙƒDg÷ÐX} Zk

Zq-ÂZb.VÆË~¯gU@*•g~
 (ÐvyƒÇXp Radioactivity)

�@*•g~ÐMßŠ{fgZ]c~—ƒVÐ
z{Z#zZ:i}6,MNÐÂZyÆ³

~QZK̈yZzgŠzu}Y0+ZgZkn{Á
@*•g~»¶K:FÐXZyÆñV6,Zk
@*•g~ÆµW,Z]ªCÙƒVÐXZyÅ
¸]æZf¹ÁƒYñÏZzgz{(,~
®ZŠ~Zz!*ƒV»¶K:FÐX
ZbkBÆ³~c~ñ�Š

ÅµÔ�Îg`ÅµÃúVÐ Ozone

i}ÃXC÷Ô¹Ð£â]6,»ƒYñ
ÏZzgZkÅzzÐi}6,ñ�ŠCÙnÅi0+Ï

ÃúV»¶K:¶ÏX Ultravioletµ

 ZbkBÅn{»g~Å”]Zk!*]
6,«ìāZk~ÄZV/Zzg;àgzX/

Y~Z%MZzg 2009 ZEwƒD÷X
gzkÆŠzDÙZgÐiZZ+ZV/Zzg;[+gzX

R E D /Z+qª~ñ�Š¸&
¹Y@*ìªZ7Zq-zZg) ALERT

Æ³~M²Ð&4Æ¿²ā
~ŠÔÅ§sŠZ¸YYìXZ[!*b
ç@Z]ÆË~ZbZÌÅp+ulZg
~¶ÅYg„ìX

Zq-ßg�wÂtìāZ¤/(,~Zb
¤!VÆŠgxykBƒÂH}ò‚t
MD÷XpZ,˜´Ì÷XÆ
0*kZy(,~¤!VÆ£.Þ6,ZbZÌÅ

¹ðh~lZgñ�ŠìXZ¤/ZyÅ!*b
kBƒZ0+ZiUÎÆŒÛd$ZV/Zzg;àgzX
/ZEwƒVÐXZk„CÙözŠkBÆ

Ì̂�kÑÄHÆŒÛd$ŠðZV—ƒÇ
~ŠZ4ƒ Stratosphere ZzgcÅµ

YñÇXªi}ÅRÐŠkGg{³¢a
Zz6,ÅR6,tŠðZV¦ƒYñÇXZzgQÎg`
Å¤/òÐtŠðZVc~Zzgic*Š{—ƒÇ
ZzgZkÅzzÐi}J-îzZàÎg`Å
gzÝ»Šk‚zguYñÇZzgi}J-

7VnÇXZkzzÐŠgzwZg]©w
!*gl  ÐnMYñÇX‚Ñ:',•zZàZz‰

~e:‚¶ƒYñÏXi}Ãvy
OZONE Š{ÃƒVÐXäzZàµ

»ƒ**ÑzqYñÏZzgZ LAYER

‚z 70 ‚Ð 25 ¸́V~Zkµ»
»ƒYñÇXi}6,©wÆ_.£
7aZƒVÏZzgZK̈yµ»¶K:FÐ
Zzg™zhzVZK̈ykBÅ¯g~n{»g~Æ
´z{ZyqÑ]ÅzzÐhuƒYNÐX
Zq-(ÆˆZk”]ÅZbkBÆ

Ì̂Zq-Zg[ZK̈yhuƒMh÷Zzgt
qÑ]Šk‚wJ-Yg~g{Mh÷X

ZknÆZ0+ZizV~ßƒäÆ
Zk**]ñ�ŠgT÷XÃe$ÅkBÆ
ŠzgZyÌ‰âCÙ+ätZ0+Zi{Îc*ŠHå

āWzZá%Æ.zVÐ�ŠðZVQ`
Çz{Z¨ÆZq-z6,”VÃtîg6,OW,
™}ÇZq-z6,ŠgzwZg]¤/ZŠ}ÇXt

CARL SAGAN Z0+Zi{ÎäzZßV~
Ì÷áï¸XptZW,Z]Z0+ZizVÐ
¹ÁªCÙƒñ¸ZzgtŠðZVcÅµ

J-7—ƒZ STRATOSPHERE

åXZÒâCÙ+»ìwìāZbkBÆ
»Ñzq NUCLEAR WINTERˆ

ƒ**DìXZkxn{»g~»ñZi:%
Æ.ƒVÆ2+gM>ƒäÐ7HY

C R E S S O N YX‰âCÙ+}
ÅïtìāZyZ0+ZizVÅ KEARNY

Ú¹ÁZW,Z]¹Áæ]ÆnªCÙ
ƒVÐXpZy»Z0+Zi{ÌtìāZb
kBÆˆzWeä6,ßvµ»¶K:F

Xvy¾”]»ƒÇZk6,cYg~ì Ð

pt!*]DìāZbkBÆˆŠðN
Zzg¤/Šz½gÆ!*Šw7g~Š*~QāÐZzgt

¾qwZq-ŠgŠ**u±Z[Åßg]ƒÏX
˜VJ-rÇV»mìÂZyÅ

ZÝ|ZyÆ7gZƒä6,„ªCÙƒC
ìXZkÐ¬ic*Š{Ðic*Š{Üs~îg
6,ÃðZ0+Zi{Îc*YYìX

)'×h+¬]Æn5±<(
 Deadly Climate Change

From Nuclear War: A threat to

human existence BY Steven

Starr, PSR, University of

Missouri

NUCLEAR WINTER IS A

REAL AND PRESENT

DANGER, NATURE 19 MAY

2011

NUCLEAR WINTER, BY

CARL SAGAN

)qgz!*Ñp}ZÚ,M6,ñ�Š÷(
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YÆZ¶geZy 2012 �ZÑð 14 ñgQ
)™Zc(~Zi+ñÆ**xZq-âÖìX

™zZàZq-{Âyßxg°™/÷X
Zkâ~�!*]ÒyÅˆìXz{CÙ
ZK̈yÆnÄgZ{ìXZkâ»Z"g
Æ‚BF,ÀŠg`fsìX

¾RZzgŠzªÅ�ÛZzZã
Y~WJZ,Z÷F,+Z�ÛZŠ�… 1923

ZzgŠzª¾äÆ®ÆâCÙ¸XZN

ƒñXtz{ßv¸�Š*ÆZ÷F,+WŠò
¸XZyÅœāŠzªÅâqgc*„;ñ
�{Z%MÅŠzªÐÌic*Š{¶X

‚wˆŠ*ÅƒÐ(,~ 25 /p
®ï»6,j+i+.$egÖØZ"Š-ZDƒ™
%ŠHX

/Š*ÅƒÐ(,~’v»œg
;zgeƒ$jè EE0*ÉƒŠHX

/Zq-Z÷F,+@*̀WgêYH!lƒ™
%ŠHX

/Ec*gu6uZÞâÆœg§le
ÌUÃãŸŠc*ŠHX

/œgZ%MÆZq-zik,Z_^ÃwÃ
ãÅwZƒðX1QÐˆ~ç°ï̂X

/zZw7f$ÆƒÐ(,Z<!*i
ÜÅð LgñgÔZÚDJWs]45Ð)43ï GHGEH»
6,j+i+.$Cy�Ûm,gZzgŠ*Å�gZYg{ŠZg~
SßZg™z¤/ÆœgäpŠÉ™àX

WyZyßÍVÐ¹VtƒðXtƒ
Z÷F,+ZK̈y¸XtßvGŠzª¾ä
Æ®Æ4+âCÙ̧Xp÷áh+t7Y…
¸XāZq-4i0+Ïù¬ÅYCìX

ŠzªÐHzWgZxZzg%ûMìX

ÈÃVÆn3**XFgzVÆnŠzZZzg
¢zg]qzVÆn¿XtƒÌb
Ð„MìX

øgZÂx½ŠznÅ!*'2@*ìX«
!*]Âtāgzi~¾ä»§iHìXë
i0+Ï¬™äÆn¾§b…¾NX

Šzu~!*]½ÐëtH÷āi0+ÏÅ
ÇZÜ¹ZzggzqãZŠZgH÷Xë¾§b
i0+Ï~ZEyZzgjyqÝ™Mh÷X

¹Ðßv…¾äÅŠzh~Zk
§bZ0+JŠ®÷áïƒYD÷Xā:ÂZ7
ZK¡»ìwgLìX:„ZLç~”V
»Ãðìwƒ@*ìXz{ZLçÑ}Ô
³m,zVÔģŠZgzVZzgŠz2VÐÌÑm
ƒYD÷ZzgZq-„ŠïQyÆu6,ÎZg
ƒCìāic*Š{Ðic*Š{…¾§b¾NX

QyÆ0*kZL”VÆnÌz‰Ü
7ƒ@*XpZ#äæ‚wˆz{'ç NH™
ŠÙ÷ÂQyÆaQyÐŠzgY`
ƒD÷ZzgZ[”VÆ0*kZLâV!*\
Ænz‰Ü7ƒ@*XQyÅ¡yZ[ƒ_
ƒCìZzgz{»x™äÆ‡.Þ7ƒDz{
Üsi0+ÏÆpZ[ŠÙgT÷X

˜iÃ¾äÆn0*ãÅ¢zg]ƒC
ìX0*ãÆ%˜i7¾YXpZ¤/¸0*ã
˜iÆZ0+gŠZ4ƒYñÂ˜iez[Y@*ìX

Šzª¾**Ãð',~!*]7ìX!*³]
i0+Ï¦/ZgäÆn…ÌZq-¢zg~q

ìXp…¾äÃi0+Ï»Ñ¯¢8n„»
gZ3ìX

IØfgZÎG!H0*ãøg}˜i
ÆZ0+gÂ7ŠZ4ƒg;X

Y( 2012 �Ñð 14 )eZy™Zc

(xÑpZ£!*ã™r#

u^‘ØÚ_^ÖÃä



‚~Kz~6,z¤/Zx~Zq-Ï‹
™D¸āLLŠz4Z(**©�ÎäÐÌ
µóóZÏ§bZq-Zôm,~»õzg{Ì…

A Friend In Need is c*Š™zZc*Y@*åā:
āŠz„z„ì� a Friend Indeed 

¢zg]Æz‰Ü»xWñÔŠz„z„ì�
"¾n›™}X
Zkz‰ÜZk̂·Å™7Wð¶:Zk
»Ågåp�V�Viâ:~Š!*]Ð
¦/g@*g;Zzgf)ŠZgc*V(,fIZzgŠzgZy
½ZzgQŠzgZy^¨%!ŸZ
)oV~ªxZzgZ[g1{~�z‰Ü¦/gg;
ìÂZyõzgzVÅZÌ»ZˆkƒäÎX

=Zk*yÃ™»ZˆkZknÌ
ƒZā÷}zZ−a@g~gc*nZ£™r#
)%jx(XÅËŠäZzgDƒðZzgÁÍ
'×Z`ÆÔ̧âàw¼ic*Š{:¶pZy
ÆŠz„W`ÌZy6,ÆZ÷Zzg~ä!*g;
ZLzZ−HxÆŠz2VÆZˆ**]Zzg
¬ÓÆV3ñZzg=”]ÐZk
!*]»ZˆkƒZāLLŠz„Z,ƒZ™D
÷óóX

=ZLzZ−HxÅŠzø7VŠN™å

z{zZ§c*ŠWY@*ìāZq-ẐLŠz2V6,
(,Z**iZVåZzgZLzZ−Ã¹™@*åā÷}
Šz„¹Zi÷X!*\ä¹gWiâD
÷āvg}Šz„ic*Š{Zi÷c*÷}!
Oç¬dWÆ‚BZkÆŒÛRŠz„
Æ0*kgZ]Æz‰Ü‰XZkä"z‰Ü
Wä6,'×Z7éS9U¿£Zzg**gZWÔpÙÅB
£ª~^Šc*X
!*\ä¹WƒZ[÷}Šz„Æy
g!OçgZ]ÆŠ}Pz{ZLŠz„
ÆyY™WzZiŠ¶ÎXÂz{¼Šk,Æˆ
!*CÙ:�ÔgCplƒg;åā÷ZŠz„!*CÙÂ
WŠHåpW\»ÂÍ„7g;X¼Šk,ˆ
zZ−™r#»Šz„!*CÙWc*XWD„¬Zk

äŠk,ÐWäÅmg]ÅZzg¹āT
z‰ÜW\ä=WzZiŠ~~äìwHā
gZ]»z‰Üì÷áh+÷}Šz„Ã™õ`

ÃÐ÷~¢zg]ƒÂ~ŒZgï%ÎQ
Îeā÷áh+ËqÅc*g¶ÅZ”¢zg]ƒ
Â~g¶ï%ÎQìwWc*āeìāZk
ÅyzZà6,ÃðÂƒTÃ÷~yzZà„
Šzg™$ËìÂ~ZKç~Ã»g™äÎZk

nŠk,ƒ̂XZ[=Cƒ¹VY**ì?ZÏ
z‰Ü!*\ädWÃ¹āLLŠz4ZkÃë

÷óóX
=ZLzZ−%jxÆŠz2V~Ì
¼Z+„!*]ÃWðXÅ›Zzg%æFNïm
Šz4»=Zkz‰ÜZˆkƒZZ#÷Z!*ð
0*k¤CÙ;g^~ƒg;åX÷}Šz„b

]J-gZ]‰÷}»x[W6,cÆ
n!*CÙŠ¬N™DgìZzgŠvf)ŠZgc*V
Ìp[SDgìZzgZ#J-=ƒl:
Wc*z{z÷gìZzg÷~zZ−{ZzgZâÃ»x[
W6,cÅ̧Š}™z;VÐgÁƒñX
ZvZyÃbZñí«™}X

ZzgZkÅŠz4» Generation W·5
�£gìz{PŠz2V»ïV™ÎÔ

Ôš/Z„Vz){ Hoteling R;„ZzgQ
ZzgLËZq-Ã̀â:ZzgËŠyŠzu}Ã
ZzgQZ%kÄ6,ZCZCyaZV**Zzg„„Ô
;;~z‰Ü¦/Zg**X‰»V6,±Æ±HVÌ
Šzø7V™D÷�Ñƒ‡Y,̂7X

ZÓéZh+{Zv¬\ Z
Å.o-

÷G |]7Ò3ªî E
GEG

�ÛâD÷:X
Z[W·Æiâä~ŠNBÔ»œV
-Eg-V~Z’Z~Šz4ƒCì±Æ
±ÅÅZzg¹tY@*ìā'ÜsŠz4ìX
:e.$÷ZzgZkÃßg8-:Šc*YñZzg�
Zk§bŠz4™äÐI™}ZÐJ',Z

>¹Y@*ìZzgW×W×tZkuJ-V
Y@*ìā˜VDz}ÆÎZ¼Zzg7
gLÂt)D(Z©â]6,¿:™ä»³ìóóX

(538™1 )h]äzg¢
tƒ!*'jwz»ÒZzgDÆCw
ÐÑzqƒC÷÷p‰ŠiW\»
‚»Šz„W\Åi0+Ï~Zk§b»‚¶
Ì0Y@*ìāZq-(6,½qÝ™D

gìZzgZq-„(6,g�ÆẐq-Šzu}
Å¢-)Ô.ç
E
GGE~ZiZzg÷}©]Z2Zgƒ
‰XpH÷~Šz4ZkÃë÷X7X

Zzg|]Z1–ñ ~V Šz4¶gÎw™*
ÅÔgzqãģÆªxÐIÌÆZáZzg
ZOŠÔ›»"VwmTätÍZ„Š~

āt¿ÑN*7ƒYXZkÅzzgÎw™*
~V»ÜsŠzu}ßÍVÆ‚BŒ
|u7åÉz{\gÔz{›Ôz{ZOŠZzg
ÆZá»ZÖg�W\åä|]Z1–ñÆ
‚BHZk»³¶X

Šz4z‰ÜÃŸù™ä»**x7ìX
Šz4ZˆyÔ›ÔgZÄÔZOŠÅcYÃ‡ì
™ä»**xìXŠz4Šzu}Šz„Æ
Û[6,6,Š{eZ%»**xÌìZzgŠz„Å
æƒV6,ZkÃÑq{:™ä»**xÌìX

Šz4z{ì‰|][ñúŠä�Ûâc*
āLL÷Ztè<Øìā�¿ÇŠz4!*0+ñ
=ZkÇÅZâg¬e$ƒCìāz{¿÷
„YV:ƒZzg¼„YV:ƒYñ~Zk
ÐsmÂ7™Y;VZ¤/z{pŠsm™
Š}ÂëÑeg÷zg:øgZè<ØÂtìā
Z¤/øg}Šz2V~ÐËäÑZ[8ƒ
Zzg!*iZg~¤/ZƒÂëšpsß%îGÑìÔßÍV
Å5#ÖÆ%ËpsÆ%ZÐZV™

X áWNÐ
�Ûâc*!ÇŠz4(,ZË�CÙìZkÃ

W‚ãÐŸù7™Šbe’ZzgŠz2V
Å§sÐt„**ÍZg!*]7WñZk
6,ZânZzg·»§&Z(g™**e’Zq-
ZzggzZe$Æ_.W\ä�Ûâc*āZÐƒl

~ÑäÅÃÒ™,ÐZzgZ#z{ƒl
~WäÑÇÂZkÆ0*kÐZJ™−
YNÐ@*āz{…ŠN™Ñq{:ƒZzg
W\ä)®)ÃÃÅā)®)Æ�ÛŠ
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