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pYanýparimya (Panspermia) 
 
ŸbiSrBag ib¯anIra† Aenkidn Der ibSÿas ker VsiCeln ŸZ pâiTbIet pãaeNr 
ˆ‡pi¹ w ibkaS …kaÇ»Baeb† pâiTbIr inj÷ GFna| pãcilt icÇ»a-Babna AnuZayI, 
keyk ibilyn bCr Veg rasayink ibbàtenr PlSã›itet ˆÄb HeyeC Vidmtm jIbÇ» 
Ÿkaexr| pãaeNr ˆ‡pi¹r …† pãiº¡yaek bla Hy AEjbjin (Abiogenesis) Za … 
b†eyr pãTm paƒciF ADYaey Velaict HeyeC| …r ibkæp …kiF sÝabnaw VeC ta 
He¬C jIbÇ» Ÿkax na Helw …edr pUàbabóùa AàTa‡ "jIbenr bIj' mHaibeSÿr AnY ŸkaTaw 
ŸTek Vset paer| gt keyk dSekr ob¯aink Agãgit …† DarNaek ŸbS KainkFa 
ibSÿaseZagYtaw ide¬C| Aenek† …Kn DarNa ŸpaxN kern ŸZ pâiTbIr ojbm¸l 
mHajagitk Ÿkan bIj ŸTek ˆÄUt Helw Het paer| 
 
ib¯aen na Helw AÇ»tW  jnipãy Darar  kæpib¯aen Aenkidn Der† … DreNr …kFa 
DarNa faƒ† ker ineyiCl ŸZ, bû Veg mHajagitk Ÿkan sBYtar maDYem Vmaedr …† 
pâiTbIet pãaeNr ˆÄb GeFeC| Vmra Hyeta pâiTbI namk lYaberFrIet taedr suiniàdñ 
prIQa inrIQar Psl | ik„ba ŸbeKyael taedr Vbàjna Vmaedr gãeH CueR ŸPlar 
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Pel …Kaen ibkiSt HeyeC jIbenr| ib¯anIra AbSY …Drenr r„ Ÿbr„-…r 
kæpkaiHnIek Kub …kFa §r›etÔr saeT ibebcna kern na| ikÇ¼ tarperw- AtYÇ» Q™Å 
Ÿôel Helw mHakaS ŸTek AnY …kiF ˆpaey pâiTbIet pãaeNr bIejr Vgmn GFar 
sÝabnaek Aenk ib¯anI §r›tÔ idey† ibebcna kern|   
 
mHaSUenYr iHmSItl pirebeS ikCu saDarN ANu duàbl Ÿrihw …naiàj inàgt ker celeC 
pãitinyt| Ÿjaitiàb¯anIra Ÿrihw ŸFileôaepr maDYem …Drenr ANu§elaek pàZebQN 
ker VseCn Aenkidn Der†| Kub ŸbiS idn Veg ny, ib¯anIra ibSÿas kretn ŸZ, 
samanY ikCus„KYk prmaNur smnÓey gift srl Drenr ANu CaRa AnY Ÿkan ANu 
mHaSUenY Taka AsÝb| ikÇ¼ ib¯anIedr ibsMeyr pirsIma r†ela ZKn tara mHaSUenY 
Vibïar kreln ibiBÊ Drenr Aenk jiFl ANu| ŸZeHtu jiFl ANur Aió»tÔ VeC, 
kaej† mHaSUenYr gYasIy ŸQeº jIbenr ŸmOilk ANusmuH ŸZmn AYaimena …Yaish gift 
Hwya Kub AsÝb ikCu ny| pâiTbI pâeò BUpitt Hwya Aenk ˆèaipe¸w …k† Drenr 
jiFl ANu pawya ŸgeC| mHaSUenY DUilkNaek VSãy kerw jiFl ANu Taket paer …b„ 
Zid ŸsKaen pàZaÐ s„KYk ANu Taek teb taedr meDY rasayink ibiº¡ya GFaw AsÝb 
ny| Zidw mHaSUenYr iHm fa¸ar kareN …r jnY pãeyajn Heb imilyn imilyn 
bCerr|  
 
pãay …k Sta×I Veg Ÿnaebl purïar ibjyI rsaynibd VreHinyas (Svante 
Arrhenius) …b„ s¹uerr dSek ŸÒh ŸHaeyl (Fred Hoyle) …b„ cÆÅ ibº¡mais„eH 
(Chandra Wickramasinghe) mt Ÿdn ŸZ, jIbenr ŸmOilk DrN Kub sÝbt ˆÄb 
HeyeC mHaSUenY| ˆèaip¸ ba Dumektuet swyar Hey AtWpr "pãaN'…es ŸpƒOeCeC 
pâiTbIet| pâiTbIet pãaeNr ˆ‡pi¹r …† DarNaek† bla Hy pYanýparimya 
(Panspermia)|  nbÕ† …r dSek  Hale-Bopp …b„ Hyakutake Dumektu pàZebQNrt 
ib¯anIra ŸdKeln ŸZ …† DumektuÃy ŸTek inWsât baeîpr meDY jiFl rasayink pdaàT 
imeTn …b„ †eTn sH Vera Aenk VkàxNIy ANu reyeC|   
 
mYa¤ baàneö†n (Max Bernstein) …b„ jYasn hiàkn (Jason Dworkin) nbÕ† …r 
dSekr ŸSx idek biHiàbeSÿ jIbenr ˆ‡pi¹r …† sÝabna iney nasar kYailePaiànyaóù 
AYaeýFäabaeyaljI lYaberFrIet kaj ìr› kern| brP …b„ nYapTailenr s„imSãeN 
tara mHaSUenYr káiºm pirebS otir kern …b„ mHaSUenY Ÿrihw AYaeýFäaŸnamaredr 
Vibïát rasayink pdaàT Polycyclic aramatic hydrocarbons (PAH) eZag kern …r 
saeT| AtWpr …r mDY idey º¡magt calna kern Ait eb§in riSM| …r Pel ŸdKa 
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Ÿgl ŸZ, ikCu rasayink ibiº¡yar mDY idey …§ela V„iF Vkáitr quinones ANuet 
pirNt HeyeC Za jIbÇ» Ÿkaex pãaÐ ANur ûbû pãitrœp| kaej† mHaSUenYr suSItl 
pirebeSr meDY sudIàG smey …† ANu§ela …kiºt Hey AtYÇ» pãaTimk Drenr jIbn 
geR tulet paer| 
 
jIbÇ» ŸHak ba na ŸHak ˆèaip¸ ba Dumektur maDYem pâiTibet Vgt rasayink 
pdaàTsmUH Kub† §r›tÔpUàN| Vemirkan ib¯anI iº¡eöaPar ca†ba (Christopher Chyba) 
ibSÿas kern ŸZ, pâiTbIr sagr mHasagerr smó» jl …b„ bayum¸elr sb batas† 
Dumektu ŸTek …eseC| karN pâiTbI SItl Hwyar Veg …et Ÿkan jl ba batas 
ikCu† iCl na |  
 
p‚aeSr dSek rsaynibd HYarlh ˆer (Harold Urey) …b„ tar Caº öYanil imlar 
(Stanley Millar) iSkaega ibSÿaibdYaleyr gebxNagaer jIbenr ˆ‡pi¹r jnY Ÿkan 
Drenr pirebS pãeyajn Ÿs ibxey taedr suibKYat gebxNa pircalna kern (ctuàT w 
p‚m ADYay ÅîFbY) | pãaeNr ˆ‡pi¹r Veg pâiTbIr oSSb Abóùay ŸZ smó» ˆpadan 
ibdYman iCl taedr …kiF imSãN bayu ineraDk Pçaeô tara otir kern| tarpr …r 
mDY idey St St GÆFa Der †eli¢äk caàj, ýpaàk pircalna kern tara| Pçaô ŸKalar 
pr tara ŸdKet pan ŸZ, rasayink ibiº¡ya srl DreNr ANu§elaek jiFl Drenr 
ANuet ŸZmn …Yaimena …Yaiseh rœpaÇ»irt ker ŸPeleC| …† gebxNar PlaPl AtYÇ» 
§r›tÔpuàN …† kareN ŸZ, …Yaimena …Yaish ŸpãaiFn gfenr ˆpadan …b„ ŸpãaiFn† mUlt 
prbàtIet otir ker ih…n…| maº keyk sÐaeH gebxNagaer† Zid …† ibsMykr 
pirbàtn GFet paer teb pãkáitet lQ ŸkaiF bCer ik pirmaN pirbàtn HeyeC ta 
sHej† Anuemy|  
 
gt ibS bCr Der ib¯anIra ˆèaipe¸r ABYÇ»er VFek pRa gYaesr imSãnek ibeSåxN 
ker isÁaeÇ» ŸpOƒeCeCn ŸZ, pâiTbIet pãaÐ itirSiFr ŸbiS ˆèaip¸ m˜elr pâò ŸTek 
…eseC| †etameDY jIbib¯anIra …mn ikCu jIbaNu Vibïar kereCn ŸZ §ela …† 
ˆèaipe¸r ABYÇ»er ŸTek mHaSUenY ÷æp paLar ÙmeN iFek Taket sQm (Zidw 
Vpatt Ÿkˆ† dabI kreC na ŸZ, …† jIbaNu§ela sitY sitY† gãHaÇ»er ÙmN kereC)| 
ikÇ¼ jIbaNu§il …† DarNar nIitgt iBi¹r pãmaN iHsaeb kaj kereC| …Fa AsÝb ny 
ŸZ, pãaN Hyeta ˆ‡pi¹ HeyiCl m˜el| tarpr ta óùanaÇ»irt HeyeC pâiTbIet| ATba 
…r ibprItFaw Het paer, pâiTbIet ˆ‡pi¹ Hey ŸsKan ŸTek pãaN ŸgeC m˜el| …† 
ibxey smYk ¯an Aàjenr jnY gebxkra bàtmaen gBIrBaeb ojibk bó¼smUHek …k 
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gãH ŸTek AnY gãeH óùanaÇ»err ˆpay iney gebxNa kreCn | …† pãecña Hyeta VDuink 
ib¯aenr ikCu AmUlY pãSÈ ŸZmn, ŸkaTay …b„ Ÿkmn ker pãaeNr ˆ‡pi¹ Hela  ik„ba 
puerapuir iBÊ Drenr ojibk kafaema iBi¹k pãaN sÝb ikna ATba …† mHaibeSÿ pãaN 
ik Ait ÷aBaibk GFna ikna- †tYaid pãeSÈr ˆ¹r Ÿjagaet saHaZY kreb|  
 
ˆnib„S Sta×Iet lu† paó¼r kàtâk ÷tWjnn t¹Ô pirtY¹¡ Hbar pr daàSink …b„ 
ob¯ainkedr kaeC jR bó¼ ŸTek pãaeNr ˆ‡pi¹ …mn† Abaó»b iCl ŸZ, taedr meDY 
Aenek† DarNa ŸpaxN kretn ŸZ Ÿrihemh pãaN pâiTbIr ba†err AnY ŸkaTaw ŸTek 
…eseC| ikÇ¼ ˆnib„S Sta×Iet DarNaFa Ÿjaraela Helw pYanýparimyar mUl pãkæpiF 
Vsel Aenk pãacIn| VRa† Hajar bCr Vegr gãIk daàSink Vna¤aegaras 
(Anaxagorus) pYanýparimya (Panspermia) naemr …kiF Anukæp (Hypothesis) 
pãó»ab kern| …† Anukæp AnuZayI smó» pãaNI …b„ smó» jRbó¼ ibSÿ bãQMae¸r CiRey 
iCiFey Taka Ait Q™Å bIj ŸTek ˆ‡pÊ HeyeC|  
 
pYanýparimyar VDuink rœpiF AbSY pâiTbIet ikBaeb pãaeNr ˆ‡pi¹ Hela tar Ÿcey 
ikBaeb ojibk bó¼smUH otjiõyta, oSetYr pãBab †tYaidr mDY idey pâiTbIet "sjIr 
Abóùay' …es ŸpOƒeCeC tar smaDan Ÿpet ŸbiS VgãHI| ŸZKaen† ˆ‡pi¹ ŸHak na Ÿkn 
pãaNek jR bó» ŸTek† ˆ‡pi¹ Het HeyeC …Fa inWseÆdH| …† AEjbjinr 
(Abiogenesis) baó»bta Ÿta p‚aeSr dSek  †ˆer-imlar taƒedr ibKYat prIQar 
saHaeZY pãmaN ker† ŸdiKeyeCn|  …† baó»btar m‚ayn pâiTbIet Het paer, ik„ba 
Het paer dUrbàtI Ÿkan gãeH, ik„ba Hyt mHaSUenY| 
 
pãaN ˆ‡pi¹r …† nbtr DarNa† pYanýparimya iney ob¯aink ibtàkek ˆeô ideyeC| 
ŸsOrjgetr pãaTimk ibSâªKl Abóùay pâiTbIet …es peReC srl ojibk bó¼ sÜilt 
As„KY ˆèaip¸| tr›N Ÿs† pâiTbI …nja†mYaiFk Pa„Sn sÜilt jiFl Drenr 
ojibk bó¼w ŸZ payin tarw inëcyta Ÿn†| …† ojibk pdaàT§ela Zidw pãaNHIn 
Abóùay iCl, ikÇ¼ jIbenr idek AenkKain Agãsr Abóùay ŸZ iCl ta bla† baûlY| 
pâiTbIr pãaN sHayk pirebeS …es pRar pr …† ANu§ela jIbÇ» Ÿkaex pirNt Hwyar 
ibbàtenr idek Daep Daep …igey ŸgeC| AbSY mDYbàtI …kiF Abóùaw sÝb| pãaN 
Hyeta pâiTbI …b„ mHaibSÿ du'jaygaet† ˆÄb HeyeC| ikÇ¼ pãSÈ He¬C pãaN ˆ‡pi¹r 
Ÿkan pàZay ŸkaTay HeyeC …b„ ˆ‡pi¹r pr pãaN ktdUr ibó»ât HeyeC? 
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pYanýparimya iney gebxNakarI ib¯anIra pãTm idek …† DarNar ZTaàTta Zaca†eyr 
idek† ìDumaº mneZag ideyiCeln| ikÇ¼ bàtmaen tara AnY gãH ba ˆpgãH ŸTek ik 
pirmaN ojibk bó¼ pâiTbIet …eseC ta pirmap krar Ÿcña kreCn| VÇ»WgãiHk …† 
Zaºa ìr› krar Veg bó¼ §elaek Veg ˆèa ba Dumektur pãBaeb taedr inj÷ gãH ba 
ˆpgãH ŸTek ibi¬CÊ Het HeyeC| mHaSUenY Ùmenr …† pàZaey …es pãó»r K¸ ba 
DUilkNa§elaek AnY gãH ba ˆpgãeHr maDYakàxeNr Vwtar meDY pRet HeyeC …b„ 
tarper ZeTñ ptnSIl Ÿbg Aàjn kret HeyeC Ÿs† gãeHr bayum¸lek ŸBd ker BU-
pâeò …es pRar jnY| …† Drenr óùanaÇ»r Kub Gn Gn† ŸsOrjget GeFeC| ŸdKa ŸgeC 
gãHcuYt bó¼edr sUeàZr inkFbàtI gãeHr tulnay dUrbàtI gãeHr idek …b„ bâH‡ gãeHr ˆpr 
pitt Hwya sHjtr| †ˆinBaiàsiF AP ibãiFS kliÜyar AYaeýFäaiPijisñ ŸbãF gåahmYan 
(Bret Gladman) …r kra ha†namaiyk ismuYelSenr PlaPl AnuZayI m˜l ŸTek 
pâiTbIet bó¼smUeHr óùanaÇ»err Har pâiTbI ŸTek m˜el óùanaÇ»err tulnay Aenk ŸbiS| 
…† kareN pYanýparimyar  ŸZ sÝabnaiF †dain„kael sbecey ŸbiS Velaict ta He¬C 
m˜l ŸTek pâiTbIet ANujIb ba …r pãak-Abóùar óùanaÇ»r| 
 
m˜elr ˆpr ˆèa ba Dumektur pãBab s„º¡aÇ» ismuYelSen ŸdKa Zay ŸZ, gãHcuYt 
bó¼guela ibiBÊ kQpeT CiRey iCiFey peR| gåahmYan …b„ tar sHkàmIra iHsab ker 
ŸdKeln ŸZ, pãit keyk imilyn bCer† m˜l ˆèa ba Dumektur pãBaeb bR Drenr 
Jaƒk™in Kay| …et ker …r pâòedS ŸTek pãó»rsmUH ibcuYt Hey mHaSUenY rwna Ÿdy 
…b„ prbàtIet …r ikCu A„S pâiTbIet …es pitt Hy| VÇ»WgãiHk Zaºa saDarNt 
Kub† sudIàG Hey Taek| m˜l ŸTek pâiTbIet pitt ŸbiSrBag 1 Fenr ˆèaip¸§ela 
keyk imilyn bCr mHakaeS kaiFey tarpr pâiTbIet Ves| ikÇ¼ Ait Q™Å …kFa 
A„S (pãit imilwen 1iF) …k bCerrw km smeyr meDY pâiTbIet …es peR| muif 
sa†ejr paTr§ela bCr itenekr meDY† pâiTbIet ŸpOƒeC Zay| ŸCaF ŸCaF nUiRpaTr ba 
DUilkNa§ela Vera Å›tgitet VÇ»WgãiHk Zaºa sÚpÊ ker| 
 
pãSÈ He¬C ojibk Aió»tÔ …† sudIàG mHakaS Ùmen Ÿbƒec Taket pareb ik na? pãTmtW 
Dra Zak, ŸZ By„kr pãBaeb ˆèaip¸ tar inj÷ gãH ŸTk ibcuYt He¬C tar pãBaeb 
ANujIb§ela iFek Taket pareb ikna? saÚpãitk gebxNagar prIQay ŸdKa ŸgeC ŸZ, 
ikCu bYae¢irya ˆ¬c capsÚpÊ gãHcuYitr git …b„ Daqa samal idey iFek Taket sQm| 
AbSY Zid gãHcuYitr pãak pãBab …b„ pãc¸ gitr kareN ŸZ tap ˆ‡pÊ Heb taet 
ˆèaipe¸r ABYÇ»err ojibk bó¼ek …ekbaer† DÕ„s ker na Ÿdy| 
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påaenFair BUt¹Ôibdra Veg ibSÿas kretn ŸZ, gãHcuYitr pãak-pãBab …b„ m˜elr 
mui¹¡ebegr Ÿcey ŸbiS gitsÚpÊ ŸZ Ÿkan bó¼ iniëctBaeb† baîpIBUt Hey Zawyar kTa 
ba inednpeQ gel Zaeb …Fa† ÷aBaibk| m˜l ba cƒad ŸTek Vgt Agilt …b„ pãay 
AQt ˆèaip¸ Vibïát Hwyar pr AbSY …† DarNa prbàtIet baitl Hey ŸgeC| 
†ˆinBaiàsiF AP Virejanar ib¯anI …†c Ÿj ŸmelaS (H. Jay Melosh) iHsab ker 
ŸdKan ŸZ, m˜elr ÷æp s„KYk pãó»rK¸ Ÿkan rkm ˆ¹Ð na Hey† pâiTbIet cel 
Vset paer| ŸmelaS beln ŸZ, ˆèar ba Dumektur VGaet ŸZ à̂DÕmuKI caepr sâiñ Hy 
ta BUpâeòr kaCakaiC …es 180 ihigã Ÿkaen Guer Zay Pel BUpâeòr patla …kiF 
Vó»reNr nIec …† cap baitl Hey Zay| …ek bla Hy "Spall zone'| BUpâeòr nIecr 
ó»r ŸZKaen By„kr cap AnuBb ker, ŸsKaen …†  "Spall zone' Kub km cap† AnuBb 
ker| Pel pâòedeSr pãó»r Aibkát Abóùay pãbl gitet mHaSUenY ibcuYt Het paer| 
 
iÃtIytW pâiTbIr bayum¸el pãebS krar smy iFek Takar sÝabna ktFuk™? 
†ˆinBaiàsiF AP iSkaegar …hwyaàh …Æhaàs (Edward Anders) ŸdiKeyeCn ŸZ, †ÆFar-
påaenFair DUilkNa§ela pâiTbIr bayum¸elr sbecey ƒ̂cu ó»er DIer DIer Ÿnem Ves| 
Pel Ÿsguela Ÿtmn …kFa ˆ¹Ð Hy na| ikÇ¼ AnYidek ikCuFa BarI pãó»rK¸ ŸDey Ves 
VQirk AeàT† ˆèar gitet| Pel taedr ˆpirBag pãc¸ taep gel Zay pâiTbIr 
bayum¸el pãebS krar pr pr†| teb …† tap ˆèaipe¸r ABYÇ»er maº keyk 
imilimFar pàZÇ» zuket paer| kaej† pãó»rKe¨r ABYÇ»er Abióùt ANujIb§elar iFek 
Takar sÝabna Aenk ŸbiS| 
 

 
 

icº 7.1 : …YaÆFaàkiFkar AYalan iHel Vibôát Hwya ˆèaip¸ ALH84001 
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taHel ŸdKa Zae¬C ŸZ, pâiTbIet pãaeNr ˆ‡pi¹r ŸQeº pitt ˆèaipe¸r sÚpàk Taka 
puerapuir AsÝb ny| ikÇ¼ ˆèaip¸ ìDu pâiTbIet† VGat Haen na, AnYanY gãeHw ta 
Fup Fap Jer pReC Hr HaemSa| kaej† AnYanY gãeHw jIbenr Aió»tÔ Takaek ˆiRey 
Ÿdwya Zae¬C na …ekbaer†| mHaibeSÿr AnYº pãaeNr Aió»tÔ Takar …† t¹Ô jnipãy 
Hwyar ipCen sbecey bR BUimka ŸreKiCl ALH84001 naemr ˆèaip¸iF| gt keyk 
bCr Der ib¯anIra du† Drenr m˜elr ˆèaip¸ek ibeSåxN ker VseCn| …gaera 
imilyn bCr Veg ˆèa ba DUmektur VGaet m˜l ŸTek ibcuYt …k§¬C pãó»r K¸ 
Zaedrek bla Hy naKla†F (nakhlite) …b„ …edrw Vera car imilyn bCr Veg m˜l 
tYagkarI ˆèaip¸ ALH84001.  
 
NASA-r ib¯anI Ÿhanalh Ÿbagaàh (Donald Bogard) …b„ pãaF jnsn (Prat 
Johnson) pãó»r Ke¸r buÃuedr mDYkar batasek Aibkát Abóùay ˆÁar ker taedr 
iHˆön gebxNagaer prIQa kern| tara ŸdeKn ŸZ …† batas mnuxYibHIn mHakaSZan 
Ba†ik„ Ÿpãirt m˜elr bayum¸elr saeT puerapuir imel Zay| kaej† seÆdeHr Ÿkan 
AbkaS na† ŸZ, ALH84001 …ksmy mUlt m˜elr† A„S iCl| 1996 sael nasar 
ib¯anI ŸhiBh mYakek (David Mckay) …b„ tar sHkàmIra ˆèaip¸iFr meDYkar 
ma†eº¡aeôaipk bYae¢iryar Piselr Vkáitr Cib Ÿtaeln| ib¯anIedr AbSY Ÿkan 
Baeb† pãmaN krar ˆpay Ÿn† ŸZ, …† Vkáit sitY† m˜elr bYe¢iryar Pisl naik 
ma†eº¡aeôaipk pãó»r gfenr ibicºrœp maº| 
 

 
icº 7.2 : ALH84001 ˆèaipe¸ pawya kaàbn ŸZOg, pâiTbIet pawya bYkeFiryar jIbaeSMr saeT iml pawya 
Zae¬C| 

 7



mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
ALH84001-…r ibsMykr Zaºa ìr› HeyiCl m˜l gãH ŸTek| … gãHiF dIàGidn Der† 
pâiTbIr ba†er pãaeNr Aió»tÔ Takar sÝabnar inireK ib¯anIedr pCeÆdr tailkar 
pãTm idek VeC| pâiTbI …b„ m˜lsH ŸsOrjgetr sb gãH† otir HeyeC ibSal Duil 
ŸmG ŸsOr nIHairka (Solar nebula) ŸTek| mDYakàx …b„ GUàNayman gitr kareN 
DUilkNa§ela kaCakaiC …es pãTem otir HeyeC nuiR, tarpr paTr …b„ sbeSex 
ibSalakáitr paTr Zaek bla Hy "planetesimals". ŸsOrjgetr †itHaesr pãTm …k 
ibilyn bCer planetesimal §ela …kFar saeT VerkFar Anbrt otir HeyeC muûàmuH 
s„Gàx| bâH‡ bó¼r mDYakàx Si¹¡ s„Gàxman bR bR paTr§elaek …kiºt kereC …b„ 
…† pãiº¡ya ŸsOr nIHairka puerapuir gãHjgt …b„ AnYanY ˆpadan otir Hwya pàZÇ» 
celeC| †etameDY Halka gYas idey otir ikÇ¼ gãH§elar tulnay Aenk ŸbiS Br 
sÚpÊ sUàZ inejek pãitiòt ker ŸPeliCl ŸsOrjgetr ŸkeÆÅ | 
 
4.6 ibilyn bCr Veg bâH‡ bâH‡ pãó»r§ela† keykiF gãeH pirNt Hy| VBYÇ»rIN tap 
…edrek V„iSkBaeb giley ŸPel …b„ mDYakàx …edr ŸýPirkYal Vkáit gfn ker 
Ÿdy| m˜elr pâeò samanY pirmaN ikCu rasayink pdaàT r›ibihyam (Rubidium), 
öäniFyam (Strontium), Vrgn (Argon), samairyam (Samarium), …b„ inwha†imyam 
(Neodymium) …r s„imSãeN ŸCaF ŸCaF paTr§ela iº¡öala†jh Hey Zay| ALH84001 
…edr† …kjn| …† smó» pdaeàTr samanY Ÿtjiðyta† ˆèaipe¸r m˜elr ˆ‡s 
sÚpeàk DarNa Ÿdy|  
 
m˜el pain VeC ik Ÿn† ta …k rHsY| Zidw ib¯anIra m˜el bàtmaen pain VeC 
ikna Ÿs sÚpeàk srasir pãmaN panin, ikÇ¼ m˜elr †itHaes Ÿkan …ksmy ŸZ pain 
iCl Ÿs sÚpeàk ZeTñ pãmaN pawya Zay| ˆèaip¸ ALH84001-… kaàbenF, salePF 
…b„ Ha†ehäF …r mt rasayink ŸZOg pawya ŸgeC Za ib¯anIra iniëct ŸZ ìDumaº  
pãó»r Ke¸r mDY idey pain pãbaiHt Hel† Ÿkbl …§ela pawya sÝb| …† ŸZOg§ela 
gift HeyeC ZKn ˆèaip¸iF m˜elr A„S iHsaeb iCl| 
 
…r meDY m˜el ˆèaipe¸r VGaet sâñ tr˜aGaetr Pel ALH84001 … ikCu budbudw 
otir HeyeC| ˆèar VGaet ŸZ taepr sâiñ HeyiCl taet ALH84001 …r ŸbS ikCu 
A„S gel Zay …b„ prbàtIet fa¸a Hwyar pr …et otir Hy budbud| …† budbuedr 
meDY† VFka peR igeyiCl m˜elr batas| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
ALH84001 m˜elr A„S iHsaeb kaiFey Ÿdy car ibilyn bCr| m˜el Zid Ÿkan smy 
crmjIbI bYae¢irya otir Hey Taek teb Ÿs§elar meDY ikCu Hyeta …† Q™Å pãó»r 
Ke¸r carpaeS ba iBter VSãy ineyiCl| tarpr pãay 12 ŸTek 17 imilyn bCr 
Veg AnY …k ˆèar VGaet m˜elr maya icrter kaiFey ALH84001 ˆ‡iQÐ Hy 
mHaìenY| mHaSUenY Taka Abóùay ksimk riSMr (Cosmic Ray) paLay peR 
ALH84001. …† ksimk riSM pâiTbI ba m˜elr bayum¸elr kareN zuket paer na| 
ksimk riSMr kareN ALH84001 …r iHilyam, inwn …b„ Vrgn ANur parmaNibk 
ŸkeÆÅ ikCu pirbàtn GFay| …† pirbàtn Ÿkan gãeH Abióùt paTr Ke¸r meDY lQY 
kra Zay na| Ÿkan …kiF pãó»r Ke¸r rasayink pdaàT, …yar babl …b„ …r prmaNur 
meDY ik Drenr pirbàtn …eseC ta prIQa ker ib¯anIra bel idet paern …r ˆ‡s 
ŸkaTay …b„ ŸkaTa ŸTek …eseC| 
 
…k AQ ŸTek AnY AeQ ŸGaraGuir kret kret pãay Ÿtr Hajar bCr Veg 
ALH84001 jiRey peR pâiTbIr maDYakàxeNr mayajael …b„ …es pitt Hy diQN 
Ÿmr›r VlYan iHl (Allan Hill) naemr …kiF iHmbaeHr ˆpr| 1984 sael BUt¹Ôibd 
rbaàFa Ÿôar (Roberta Score) diQN Ÿmr› Zan ˆèaipe¸r sÉaen| m˜l ŸTek Vgt 
4.2 paˆe¸r ALH84001 Kƒuej pan itin| ˆèaipe¸r naemr ALH …eseC Allan Hill 
ŸTek …b„ 84 …eseC 1984 sael Vibïát Hwyar kareN| 
 
 saÚpãitk gebxNay AbSY ŸdKa ŸgeC ŸZ ALH84001 …ÆFaàkiFka brePr …imena 
…ish idey bYapkBaeb dUixt Hey igeyiCl| …† kareN AbSY ALH84001-… m˜elr 
ma†eº¡a-Piselr dabI duàbl Hey peReC| 
 
ˆèaip¸edr ŸcOÜkIy Dàm …b„ …edr ABYÇ»er VFek pRa gYaesr gfn-ˆpadan 
ibeSåxN ker ib ip weys (B. P. Weiss) …b„ tar sHkàmIra ŸdKet Ÿpeln ŸZ, 
ALH84001 …b„ satiF naKla†eFr meDY kmpeQ du'eFa m˜elr pâò CaRar pr ŸTek 
… pàZÇ» maº keykS ihigã Ÿslisyaesr ŸbiS ˆ¹Ð Hyin| AiDkÇ¼ naKla†F§ela 
ŸZeHtu Aibkát, tarmaen ˆ¬c-capZu¹¡ SkweyB …edr gaey VcR bsaet paerin …b„ 
…edr tapmaºa 100 ihigã Ÿslisyaesr ŸbiS ˆefin| 
 
pâiTbIr Aenk VidŸkaxI prokaryote (srl …kekaxI jIb Zaedr inˆi£yaes iJiL 
Ÿn†, ŸZmn bYae¢irya) …b„ pãkâtekaxI eukaryotes (suiniàdñ inˆi£yas-ibiSñ jIb) 
…† tapmaºar iFek Taket paer| weyesr gebxNar  …† PlaPl† sàbpãTm 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
prIQapãaÐ pãmaN Zaet ŸdKa Zay ŸZ, bó¼K¸ mUl gãH ŸTek ˆ‡iQÐ Hwya ŸTek ìr› ker 
ptn pàZÇ» Ÿkan pàZaey† …mn tapmaºay na ŸpOƒeCw …k gãH ŸTek AnY gãeH pirÙmN 
kret paer Zaet …r ABYÇ»róù ojibk pãaN puerapuir DÕ„s Hey na Zay| 
 
pYanýparimya s„GFenr ŸQeº ANujIbedr ìDumaº pãTm gãeHr ibcuYt …b„ iÃtIy gãeHr 
bayum¸el pãebeSr smy† iFek Taket Hy na br„ …k† saeT …k gãH ŸTek AnY gãeH 
Ùmenr mDYbàtI smyFaetw iFek Taket Hy| 
 
jIbnbaHk ˆèaip¸edrek mHakaeSr ìnYta, tapmaºar crm Abóùa …b„ keykiF 
ibiBÊ Drenr ibikrNek Ÿmakaibla kret Hy| …r meDY sbecey By„kr He¬C sUeàZr 
ˆ¬c-Si¹¡sÚpÊ Aiteb§nI riSM (Ultra violet Ray ba UV) Za ojibk ANur kaàbn 
prmaNur bÉnek ŸBe˜ Ÿdy| teb UV eTek bacƒar ˆpayw Kub Ÿsaja| …k imFaerr 
imilyn Baegr …kBag sman odeàGr As¬C bó¼† …kiF bYe¢iryaek rQa krar jnY† 
ZeTñ| 
 

 
icº 7.3 : nasar LDEF Cy bCr Der mHaSUenY Bacillus Subtilis bYkeFiryar AnujIb bHn keriCl| 
ib¯anIra ŸdeKeCn ŸZ, Kub patla AYaluiminyaemr Vó»rN† ViS Sta„S AnujIbek Ÿtjiõytar Hat ŸTek 
baƒcaenar jnY ZeTîF iCl| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
1984 sael ˆ‡iQÐ …b„ …r Cy bCr pr kQpT ŸTek iPirey Vna nasar 
sYaeFla†F Long Duration Exposure Facility (LDEF) Ÿk bYbHar kra …k prIQay 
ŸdKa Zay ŸZ, patla …kiF …luiminyaemr Vó»rn† bYe¢irya pãjait Bacillus subtilis 
…r ANubIj (spore) …r ŸQeº Aiteb§nI riSMr ibpeQ zal iHsaeb ZeTñ iCl| UV 
ŸTek riQt Hwya ikÇ¼ mHakaeSr AsIm SUnYta …b„ crm tapmaºa Ÿmakaebla kra w† 
smó» Ÿýpaerr ViS Sta„S† imSn ŸSex iFek iCl| AnYidek …luiminyam zal idey 
pãiteraD na kra ANubIj§elar Zidw AiDka„S† Aiteb§nI riSMr Vº¡men DÕ„s Hey 
igeyiCl, ikÇ¼ tarprw sb§ela ikÇ¼ ny|  UV zalibHIn ANubIj§elar pãit dS 
Hajaer AÇ»tW …kiF ANubIj Ÿbƒec iCl| gåuekaj …b„ lbenr meta ˆpadaenr ˆpióùit 
taedr iFek Takar Harek baiRey Ÿdy| ŸdKa ŸgeC Q™Å DUilkNar Vó»reNr meDY 
bsbaskarI bYe¢iryar kelanIek ŸsOr ibikrN sÚpUàNBaeb DÕ„s kret paer na| Vr 
…† kelain Zid nuiR Vkáitr Ÿkan pãó»r Ke¸r meDY Taek teb ŸsFar Aiteb§nI riSM 
pãiteraeDr Qmta ŸbeR Zay Aenk Aenk ŸbiS pirmaeN| 
 
ŸZeHtu …† gebxNa HeyiCl pâiTbIr ŸcOÜkIy pãitrQa buYeHr Aenk ŸBter ÷æpmaºar 
dUretÔr kQpeT| kaej† …† gebxNa VÇ»WgãiHk ViHt kNa (Charged Particles)-
…r pãBab sÚpeàk DarNa idet sQm Hyin| karN …† caàjh paiàFkl pâiTbIr ŸcOÜkIy 
ŸQeºr iBter pãebS kret paer na| maeJ maeJ sUàZ ibpul pirmaN …naeàjiFk Vyn 
…b„ †elkFän ˆdgIrN ker Taek| … CaRa mHajagitk ibikreNr mUl ˆpadan caàjh 
paiàFkl§ela pãit muûeàt† VGat HaneC ŸsOrjget| jIbÇ» s¹Ôaek caàjh paiàFkl ba 
gama riSMr meta ˆ¬c Si¹¡ sÚpÊ ibikrN ŸTek rQa kra Ait Ÿb§nI riSMr Hat ŸTek 
rQa krar Ÿcey Aenk jiFltr| samanY keyk ma†º¡N pãSó» pãó»err ó»r ba zal 
(shielding) Ait eb§nI riSMek pãiteraD kret sQm| ikÇ¼ Aitir¹¡ iSlih„ bó¼t 
AnY Drenr ibikreNr maºaek baiRey Ÿdy| ViHt kNa …b„ ˆ¬c Si¹¡r ŸPaFn 
iSlih„ …r saeT imTiõya ker ˆèaipe¸r ABYÇ»er As„KY maDYimk ibikreNr jnM 
Ÿdy| 
 
du† imFar ba tar Ÿcey ŸbiS bYaesr pãó»r na Hel …† ibikrN ˆèaipe¸r ABYÇ»err ŸZ 
Ÿkan ANujIbek DÕ„s ker idet paer| Vmra Veg† Velacna keriC ŸZ, bR Drenr 
pãó»rK¸§ela Kub Å›t VÇ»WgãiHk pirÙmn saDarNt ker na| kaej† UV pãiteraeDr 
saeT saeT §r›tÔpUàN He¬C mHakaeSr ibikrNek …kiF ANujIb ktKain sPlBaeb 
pãiteraD kret paer …b„ kt Å›t jIbn bHnkarI ˆèaip¸ …k gãH ŸTek AnY gãeH 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
ŸZet paer| ÙmN Zt Å›t Heb ibikreNr maºa tt km Heb| PlSã›itet ANujIebr 
iFek Takar sÝabnaw tt ŸbiS Heb| 
 
B. subtilis ibikrN pãiteraeDr ŸQeº ŸbS S¹¡epa¹¡| 1950 sael káix ib¯anI VàTar 
hibåˆ …¸aàsenr (Arthur W. Anderson) Vibïát bYae¢iryal pãjait Deinococus 
radiodurans AbSY B. subtilis …r Ÿceyw ŸbiS ibikrN pãiteraeD sQm| KadYek 
jIbaNumu¹¡ kret ŸZ pirmaN ibikrN pãeyag kra Hy ta ˆepQa kerw …ra iFek 
Taket paer| …mnik VNibk cuiLetw …ra Ÿbƒec beàt Taket paer| 
 
Deinococus radiodurans …r ih…n… Ÿmramt krar jnY ŸZ ŸkaxIy pãiº¡ya saHaZY 
ker ta† …r Ÿkaexr carpaeS Aitir¹¡ ŸmaFa Ÿdyal otir ker ŸPel| …† ih…n… 
ibikrN ŸTek bƒacaenar saeT saeT painSUnYtar Pel ŸZ Qit Hy taw pUrN krar Ÿcña 
ker| tai¹ÔkBaeb, ˆpera¹¡ obiSñY-sÚpÊ jIbaNusmUH Zid m˜l ŸTek ˆ‡iQÐ Ÿkan 
ˆèaip¸ Za ALH84001 ba AnY Ÿkan naKla†eFr mt ˆ¹Ð na Hy teb w† smó» 
jIbaNur …kFa A„S dIàG smy perw iFek Takar ZeTñ sÝabna reyeC| 
 
pâiTbIr ŸcOÜkIy ŸQeºr ba†er Ÿýpar ba jiFl ANuedr sudIàGkal iFek Takar ibxey 
sitYkar AeàT Ÿtmn Ÿkan prIQa kra Hyin| …† Drenr prIQa cÆÅpâeò kra sÝb| 
ojibk bó¼smuH ismuYeleFh ˆèaipe¸r meDY Ber mHakaeS ŸCeR Ÿdwya ŸZet paer 
…b„ prbàtIet ŸdKa ŸZet paer Ÿs§elaet ik Drenr pãBab peReC| …epaela imSen 
ikÇ¼ ojibk nmuna iney Zawya HeyiCl| teb ŸZeHtu …† nmuna neBaZaenr ŸBter† iCl 
kaej† Ÿs§ela puerapuir mHajagitk ibikreN Vº¡aÇ» Hyin| BibxYet ib¯anIra 
ojibk nmuna cÆÅpâeò ba mHakaeSr ŸkaTaw ŸreK idet paern …b„ ŸbS keyk bCr 
pr pâiTbIet iPirey …en gebxNagaer ibeSåxN ker ŸdKet paern| ib¯anIra bàtmaen 
ŸbS §r›etÔr saeT† …† DarNaiF iney icÇ»aBabna kreCn| 
 
†etameDY AbSY dIàGemyadI Martian Radiation Environment Experiment (MARIE) 
calu Hey ŸgeC| 2001 sael m˜elr wihis AiàbFaerr (Odyssey Orbiter) A„S iHsaeb 
…† pãkæp calu Hy| MARIE-…r ZÇ½paitsmUH neBaZan m˜elr carpaeS ŸGarar smy 
mHajagitk ibikrN …b„ sUeàZr ViHt kNaedr pirmaN Ÿmep ine¬C| Zidw MARIE-
Ÿt Ÿkan ojibk bó¼ Ÿn† tbuw …r s„ebdk (sensor) …mnBaeb otir kra HeyeC ŸZ 
…Fa ih…n… …r jnY Qitkr ibikrNek iciH¡t kret sQm|  
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
ˆperr Velacna ŸTek Vmra ŸdKet pai¬C ŸZ, tai¹ÔkBaeb pYanýparimya GFa AsÝb 
ny| …† Anukeæpr ikCu §r›tÔpUàN ˆpadan …ek sÝabna ŸTek bó¼inò (Quantitative) 
ib¯aenr idek …igey iney ŸgeC| ˆèa s„º¡aÇ» tTY pãmaNaid ŸTek ŸdKa Zae¬C ŸZ, 
ŸsOr jgetr Vid ŸTek† bó¼ip¸ …k gãH ŸTek AnY gãeH óùanaÇ»irt Hey …eseC …b„ 
bàtmaenw ta ŸbS bYapkBaeb† GeF celeC| taCaRa, gebxNagaer prIQa ker ŸdKa 
ŸgeC ŸZ, m˜l ŸTek ibcuYt ˆèaipe¸r ABYÇ»er ŸbS Bal s„KYk ANujIb† ibcuYitr 
Daqa …b„ pâiTbIr bayum¸el pãebeSr ibpds„k™l Abóùaek samal idey iFek Taket 
paer| ikÇ¼ pYanýparimya Anukeæpr AnY A„S§ela …eta sHej pãmaN kra Zay na| 
B. subtilis ba D. radidurans-…r meta ibikrN pãiteraDk jIbaNur VÇ»WgãiHk 
pirÙmeN iFek Taket pareb ikna Ÿs sÚpeàk gebxkedr Vera Aenk ŸbiS tTY-
pãmaN drkar| tarprw … Drenr gebxNa pâiTbIr pãaiNm¸el sitYkar AeàT ik 
GeFiCl ta kKn† pãkaS kret pareb na, Ÿknna prIQa§ela bàtman pâiTbIr "pãaN' 
iney jiRt| keyk ibilyn bCr Vegr jIbaNuedr iFek Takar Qmta Hyeta 
…knkar tulnay iBÊ iCl| Hyeta ba  ŸbiS iCl ba Hyeta km iCl| 
 
…CaRaw, ib¯anIra …Kena suiniàdñ Ÿkan pãmaN Haijr kret paernin ŸZ pâiTbIr 
ba†er AnY Ÿkan gãeH …ksmy pãaN iCl| AnY Ÿkan gãeH AEjbjin (abiogenesis) 
GFar sÝabna sÚpeàk Ÿkan Drenr isÁaeÇ» Vsar jnY ib¯anIra Ÿkan DreNr pãaeNr† 
ˆ‡pi¹ sÚpeàk inWseÆdH nn| sHayk ˆpadan …b„ pirebS Taka se¹Ôw "pãaN'-…r 
ˆ‡pi¹ Het Hyeta keyk imilyn bCr smy ŸlegeC ATba …r ibprIt Het paer| 
pãaeNr ibkaeSr jnY Hyeta iminF pƒaeck smy ŸlegeC| Vmra ìDu …†Fuk™ iniëct 
ker blet pair ŸZ, 2.7 ibilyn ba tar keyk imilyn bCr Veg pâiTbIet "pãaN' 
otir Hey igeyiCl| 
 
ŸZeHtu …† muûeàt pYanýparimya dâSYpeFr sb§ela Dapek† pirmapeZagY kra sÝb 
ny, kaej† gebxkra …kiF iniàdñ smey pâiTbIet ik pirmaN ojibk pdaàT ba jIbÇ» 
Ÿkax pâiTbIet …eseC ta pirmap kret pareCn na| AiDkÇ¼, jIbÇ» Ÿkaexr óùanaÇ»r† 
pãmaN ker na ŸZ gãHnkarI gãeH …r kareN† pãaeNr ibkaS GeFeC| ibeSx ker w† 
gãeH Zid Veg ŸTek† pãaeNr Aió»tÔ Taek teb … ibxey isÁaeÇ» ŸpOƒCaena Vera kifn| 
ˆdaHrn÷rœp bla Zay ŸZ, Zid pâiTbIet pãaeNr ˆ‡pi¹r pr m˜elr ANujIb pâiTbIet 
…esw Taek teb ta Hyeta pâiTbIr pãaNsmUHek pãitóùaipt ba pâiTbIr pãaeNr saeT 
sHabóùan ŸkanFa† kret paerin| teb …Faw sÝb ŸZ, m˜elr pãaN Hyeta pâiTbIet 
Vmaedr naekr hgaet† VeC ikÇ¼ ib¯anIra …Kn pàZÇ» Kuƒej panin| … pàZÇ» pâiTbIr 
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skl bYae¢irya pãjaitr maº keyk Sta„Sek iciH¡t kra ŸgeC| pâiTbIr pãaeNr se˜ 
ˆ¹raiDkarsUeº AsÚpàkZu¹¡ pãaN§ela …Kn pàZÇ» iciH¡t na Hey Taka ibicº ikCu na| 
 
AnY Ÿkan gãeH pãaN Vibïát na Hwya pàZÇ» ib¯anIra Hyeta pYanýparimya VedO 
GeFeC ikna ba ik pirmaen GeFeC ta janet sQm Hebn na| Dra Zak, BibxYetr 
Ÿkan AnusÉan m˜el pãaeNr Aió»tÔ Kƒuej Ÿpl …b„ janaela ŸZ m˜elr ojb-rsayn 
Vmaedr pâiTbIr tulnay puerapuir iBÊ| ŸsQeº ib¯anIra ta‡QinkBaeb† Ÿjen 
Zaebn ŸZ, pâiTbIr "pãaN' m˜l ŸTek Vesin| ikÇ¼ ojb-rsayn Zid …k† rkemr Hy 
teb …† Drenr …kiF Anumaen Vsa ŸZet paer ŸZ …edr ˆ‡s Hyeta ba …k†| Der 
Ÿnwya Zak ŸZ, m˜elr "pãaN' b„SgtIy tTY mjud krar jnY ih…n… bYbHar ker 
Taek| ib¯anIra inˆi£wFa†h ANuº¡m ibeSåxN ker Ÿbr kret pareb ŸZ m˜l …b„ 
pâiTbIr pãaeNr ˆ‡s …k† ikna| pâiTbIr pãaNIedr mt ŸpãaiFn otirr jnY m˜elr 
pãaNIedr ih…n… ANuº¡m Zid …k† b„SgtIy se«t AnusrN na ker teb …† isÁaeÇ» 
ŸpOƒCaena ŸZet paer ŸZ, m˜l-pâiTbI pYanýparimya Ainiëct| ikÇ¼ …r ba†erw Vera 
Aenk sÝabna Taket paer| ib¯anIra Hyeta ŸdKet paern ŸZ, m˜elr pãaNIra 
pãitrœp sâiñr jnY Vr…n… ba AnY ikCuek bYbHar ker Taek| 
 
pâiTbIet "pãaN' inj÷ Baeb otir ŸHak ba biHiàbSÿ ŸTek Vsuk ATba …r mDYbàtI AnY 
Ÿkan pirióùitet† ˆ‡pÊ ŸHak na Ÿkn sifk ˆ¹riF jana Vmaedr jnY Kub† 
§r›tÔpUàN| m˜l-pâiTbIr pYanýparimya Zid sitY Hy teb ŸbaJa Zaeb ŸZ, pãaN 
ŸZKaen† ˆ‡pÊ ŸHak na Ÿkn, ˆ‡pi¹r pr ta mHaibeSÿ CiRey pRet sQm| teb 
AnYidek, ib¯anIra Zid ŸdeKn ŸZ m˜elr pãaN ÷tÇ½Baeb ˆ‡pi¹ HeyeC ŸseQeºw 
…† isÁaeÇ» ˆpnIt Hwya Zaeb ŸZ  jR ŸTek jIebr "AEjbjin' mHaibeSÿr ŸZ Ÿkan 
jaygaet† Kub sHej† GFet paer| 
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