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"tbuw miret Heb, …w stY jain 
Ÿmar baNI 

…kidn … bataes P™iFeb na, 
Ÿmar VƒiK … Velaek luiFeb na, 

Ÿmar iHya CuiFeb na 
Ar›eNr ˆÀIÐ VHÕaen, 

Ÿmar kaen kaen 
rjnI keb na tar rHsYbarta 
ŸSx ker ŸZet Heb ŸSx dâiîF, 

Ÿmar ŸSx kTa|' 
-rbIÆÅnaT fak™r 

 

 
 
 
VeC jnM, VeC mâtuY, VeC pãaN : 
 
pãaN ba jIbn ik (What is life?)- … pãSÈiF manb menr sb ca†et puratn ATc 
ŸkOtuHelaÀIpk pãSÈguelar …kiF| … pãSÈiFr bY²nay Zueg Zueg VelaiRt HeyeC 
saDarN manux ŸTek ìr› ker saiHitYk, kib, gIitkar, daàSink, obragI skel†| 
gIitkaerra gan rcna kereCn - "jIbn - Ÿs Ÿta pdMpatay iSiSr ibÆdu'| kib tar 
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kæpNar mayajal buen ileKeCn- "life is nothing but an empty dream'| obragI Hyt 
marPit ker beleCn - "jIbnFa Ÿta maya CaRa Vr ikCu ny'| Vsel jIbnFa ŸZ 
sitY† ik - … pãeSÈr ˆ¹r daàSink-AdaàSink, pi¸t-mUàK kaera kaeC† Kub sifkBaeb 
ŸbaD Hy pawya Zaeb na|  
 
ib¯aenr dâiîFet jIbn ba pãaN ik …Fa janet Hel "jIbn ik ny' …Fa ŸbaD Hy Veg 
BalBaeb jana drkar| jIbjg‡ Vr jRjg‡ - … iney† Vmaedr icrecna ibSÿjg‡| 
pãaeNr inëcy† …mn Ÿkan naÆdink ibiSîFta VeC Za jR pdaàT ŸTek Vlada| Vr 
Ÿs kareN† AYaimba, puƒiFmaC, kcu Sak, Hait, itim, †ƒdur ba manuxedr sHej† †F, 
kaf, ŸlaHa, paTr ŸTek Vlada kra Zay| ikÇ¼ pãSÈ He¬C ik Ÿs† naÆdink ibiSñta?  
 
pãacInkaelr manuexra ŸZ … smsYa iney Baebin ta ny| jIibtedr ik Baeb sna¹¡ 
kra Zay? …kiF mâtedH Vr …kiF jIibt ŸdeHr meDY paàTkY† ba ik? … pãSÈguela 
idey taedr AnusiÉ‡su mn sbsmy† VeÆdailt HeyeC pueramaºay| ikÇ¼ …† 
pãSÈguelar Ÿkan seÇ»axjnk bYaKYa na Ÿpey tara ŸSxpàZÇ» kæpna ker ineyeC AdâSY 
VtMar| ŸBebeC VtMa† buiJ jIbn w mâtuYr ŸZagsUº| kæpnar Panus ˆiRey tara 
ŸBebeC ‰Sÿerr ineàdeS Vjra†l ba ZmdUt …es pãaNHrN krel† Ÿkbl …kiF manux 
mara Zay| Vr tKn tar ŸdHióùt VtMa paiR jmay prelaek| mâtuY iney manuexr … 
Drenr BabbadI icÇ»a jnM ideyeC VDYatMbaedr| VDYatMbad ÷tWpãmaN iHeseb† Der 
Ÿny-"VtMa jnMHIn, intY, AQy| SrIr Ht Helw VtMa Ht Hy na|' mjar bYapar 
Hl, …kidek ŸZmn VtMaek Amr AQy bla He¬C, Ÿjar glay pãcar kra He¬C 
VtMaek kaFa Zay na, ŸpaRaena Zay na, Vbar Ÿs† VtMaek† paepr Saió»÷rœp nrek 
Darela Aó½ idey kaFa, grm Ÿtel ŸpaRaenar bYbóùa kra HeyeC| … sb† 
VDYatMbaedr ÷iberaiDta| DàmgãÇùguil GaFel† … Drenr ÷iberaiDtar Hajaera dâñaÇ» 
pawya Zaeb| ÷iberaiDta Taka se¹Ôw VtMar Aió»tÔ idey jIbnek bYaKYa kret pãyasI 
HeyeC manux| karN Ÿs smy ob¯aink Agãgit iCl sIimt| mâtuYr sifk karN iCl 
taedr janar ba†er| ŸsjnY Aenk DàmbadIra† "VtMa' ik„ba "mn' Ÿk jIbenr 
VDarrœpI bó¼ iHeseb kæpna kereCn| ŸZmn, †slaimk imTú bleC, VLaH 
manbjaitr skl VtMa …kiF iniàdñ iden otrI ker ŸbeHeó» …kiF iniàdñ óùaen (†iLn) 
biÆd ker ŸreK ideyeCn| VLaHr †¬Caet† ntun ntun pãaN s‚aerr jnY …ekkiF 
VtMaek tuel iney meàt pafaena Hy| Vbar VcaàZ S«r tar bãüsUºBaexY beleCn, 
"mn Hl VtMar ˆpaiD ÷rœp'| widek Vbar sa„KYdàSenr met - "VtMa octnY÷rœp' 
(sa„KYsuº 5/69)| ojn dàSen bla HeyeC, "octnY† jIebr lQN ba VtMar Dàm|' 
(xRdàSn smu¬cy, pâW 50) ÷amI ibebkanÆd pàZÇ» Babetn, "octnY ba Ÿctna† VtMa|' 
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(ibebkanÆd rcna smgã, pâW 162) ÷amI AeBdaneÆdr met, "VtMa ba mn mió»ô biHàBut 
pdaàT, mió»ïjat ny|' (mreNr paer, pâW 98)| gãIk dàSenw Vmra pãay …k† rkm 
BabbadI dàSenr Caya ŸdKet pa†| ŸpåeFar b¹¡bY iCl ŸZ, pãaNI ba ˆiÄd Ÿkˆ jIibt 
ny, Ÿkblmaº ZKn VtMa pãaNI ba ˆiÄdedeH pãebS ker tKn† taet jIbenr lQN 
pirýP™F Hy| sb Dàmmt† pãcilt …† DarNar saeT s˜it ibDan ker| ŸpåeFar …† t¹Ô 
VYairöFelr dàSenr rœp iney pãay du-Hajar bCr rajtÔ ker| AYairöFelr prbàtI 
gãIk w Ÿraman daàSinekra AYairöFlIy dàSnek pãsairt ker prbàtI Zuegr caiHdar 
ˆpeZagI ker Ÿtaeln| KãIiîFy tâtIy Stek nya ŸpåeFabadIra "‰Sÿr AEjb bó¼r meDY 
jIbn sâiîFkarI VtMa pãebS kirey idey taek jIbn dan kern' - …† mt pãcar 
kret ìr› kern| nya ŸpåeFabadI påaiFnaesr met, "jIbndayI Si¹¡† jIbenr mUl|' 
bó¼tpeQ, jIbib¯aenr ŸQeº "jIbnSi¹¡' (life force) t¹Ô …Kan ŸTek† Zaºa ìr› 
ker …b„ jIbenr ˆ‡pi¹ pãse˜ BabbadI dàSenr iBi¹w Ÿjaraela Hy| DàmbadI icÇ»a, 
ob¯aink Angãsrta, k™s„ôar, By sb ikCu imel iSiQt smaej …† BabbadI 
icÇ»aDarar Å›t pãsar GeF|  
 

       
icº 1.1 :k) inyaÆhaàTaledr mâtedH kbr Ÿdwyar smy parelOikk Vcar VcrN  
K) Saindar §Hay pawya Piselr AbeSx| 

 
Vsel VtMar Aió»etÔr bYapariF manuexr mâtuYBeyr saeT A˜a„ig Baeb jiRt ta† ta 
jnmanes rajtÔ kereC dIàGkal| …Kn pàZÇ» jana teTYr iBi¹et bla Zay, VtMa 
idey jIbn mâtuYek bYaKYa krar krar pãecîFa pãTm ìr› HeyiCela inyaÆhaàTal manuexr 
Vmel - Zara pâiTbIet rajtÔ kereC …Kn ŸTek pãay VRa† lQ bCr Veg|  
inyanhaàTal manuexr Veg ipeTkaneTãapas Vr isnaneTãapasedr meDY … Drenr 
DàmacreNr Ÿkan indàSn pawya Zay in| teb inyaÆhaàTal manuexr ibSÿas§ela iCl 
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…ekbaer† Vidm- Vjekr idenr pãcilt Dàmmt§elar tulnay Aenk srl| †raekr 
Saindar naemr …kiF §Hay inyaÆhaàTal manuexr ŸbS ikCu Pisl pawya ŸgeC Za ŸdeK 
Anuman kra Zay ŸZ, inyaÆhaàTalra ipãyjn mara Ÿgel tar VtMar ˆeÀeSY P™l inebdn 
kreta| …mnik tara  mâtedH kbr Ÿdyar smy …r saeT puîperNu, KadYÅbY, Aó½ 
samgãI, iSyaelr daƒt …mnik madulIsH sb ikCu† idey idt Zaet prpaer taedr VtMa 
SaiÇ»et Taket paer Vr se˜ Vna ijins§ela bYbHar kret paer|   
 
ob¯aink Agãgit Vr Zui¹¡r pãsaerr Pel Vj ikÇ¼ VtMa idey jIbn-mâtuYek bYaKYa 
krar AÇ»iàniHt º›iF§ela manuexr ŸcaeK sHej† Dra pReC| Zid jIbnek "VtMar 
ˆpióùit' Vr mâtuYek "VtMar ŸdHtYag' idey† bYaKYa kra Hy, teb Ÿta ŸZ Ÿkan 
jIibt s¹Ôar† - ta Ÿs ˆiÄd† ŸHak Vr pãaNI† ŸHak- VtMa Taka ˆic‡| taHel pãSÈ 
He¬C …kiF ŸdeH ik Ÿkbl …kiFmaº VtMa Takeb naik …kaiDk? ŸZmn, ŸbS ikCu 
ˆiÄd - Ÿgalap, kla, GasP™l …mn ik Ha†häa, Ÿkaraelr mt pãaNIraw kàtn (Cut) w 
A«™eraÂgemr (Bud) maDYem ibó»ât Hy| taHel ik saeT saeT VtMaw kiàtt Hy, naik 
…kaiDk VtMa saeT saeT† A«™irt Hy? Vbar maeJ meDY† ŸdKa Zay ŸZ, painet hueb 
Zawya, Sÿasr›Á, mât bel men Hwya/ŸGaixt Hwya Aectn bYi¹¡r ¯an icik‡sar 
maDYem iPirey Vna sÝb HeyeC …mn dâîFaÇ» ŸmaeF† ibrl ny - tKn ik ŸdHtYagI 
obragI VtMaekw Ÿs† saeT Ÿhek Ger TuiR ŸdeH iPirey Vna Hy? pãjnnkael 
iptâd¹ ìº¡anu Vr matâd¹ ihÜanur imlen iSìr ŸdHekax otrI Hy| ìº¡anu Vr ihÜanu 
jIbenr mUl, taHel inëcy taedr VtMaw VeC| …edr VtMa ik taedr ViBBabkedr 
VtMa ŸTek Vlada? Zid ta† Hy teb ikBaeb duiF pâTk VtMa prîpr imilt Hey 
iSìr ŸdeH …kiF sÚpUàN ntun VtMar jnM idet paer? manb menr … Drenr As„KY 
ŸZOi¹¡k pãSÈ VtMar AsartÔek† DIer DIer ˆenMaict kereC|  
 
Vr BabbadIra Za† bluk na Ÿkn ô™elr paf ŸSx kra CaºiFw Vj jaen, mn Ÿkan 
"bó¼' ny; br„ manuexr mió»eïr øayu-Ÿkaexr kaj keàmr Pl| ŸcaeKr kaj ŸZmn ŸdKa, 
kaenr kaj ŸZmn SãbN kra, pakóùlIr kaj ŸZmn KadY Hjm kra, Ÿtmin mió»ô 
Ÿkaexr kaj Hl icÇ»a kra| ta† Ÿnaebl ibjyI ib¯anI ÒaiÆss iº¡k taƒr "The 
Astonishing Hypothesis: The Scientific Search for the Soul' gãeÇù pirôar ker† 
beln: "ibsMykr AnukæpiF Hl: Vmar "VimtÔ', Vmar ˆ¬CÔas, Ÿbdna, sMâit, 
Vka„Ka, Vmar s„ebdnSIlta, Vmar pircy …b„ Vmar mu¹¡buiÁ …§ela Vsel 
mió»eôr øayuekax …b„ taedr Vnuxi˜k ANu§elar ibibD bYbHar CaRa Vr ikCu† 
ny|' manux icÇ»a kret paer bel† inejr bYi¹¡tÔek inejr mt ker sajaet paer, 
stY-imeTYr imeSl idey kæpNa kret paer tar iBter "mn' bel stY† Ÿkan pdaàT 
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VeC, ATba VeC AdâSY Ÿkan VtMar VSrIrI ˆpióùit| mâtuYr pr ŸdH iblIn Hy| 
iblIn Hy ŸdHa„S, mió»ô øayuekax| Vsel mió»ï øayuekaexr mâtuY maen† ikÇ¼ "mn' 
…r mâtuY, Ÿs† saeT mâtuY tTakiTt VtMar| Aenk smy ŸdKa Zay ŸdeHr AnYanY A„g 
pãtY„g ifkmt kàmQm VeC, ikÇ¼ mió»eïr kaàZkairta Hairey ŸgeC| … Drenr 
Abóùaek bel Ÿkama| manuexr Ÿctna tKn luÐ Hy| mió»eïr kàmQmta Haraenar Pel 
jIibt ŸdH tKn AenkFa jRpdaeàTr mt† VcrN ker| taHel jIbn w mâtuYr 
ŸZagsUºiF rQa kreC Ÿk? … ik ASrIrI VtMa, naik mió»eïr øayu-Ÿkaexr sifk 
kàmQmta?  
 
… pàZaey ibKYat iº¡ekFar rmN laÜar mâtuYr GFnaiF sMrN kra Zak| 1998 saelr 20 
… ŸPbã›yarI zaka Ÿöihyaem (b˜bÉ™ Ÿöihyam) lIegr ŸKla clakalIn smy ŸmeHrab 
ŸHaesn Aipr …kiF pul SF Prwyaàh SàF Ÿleg iPiæh„rt laÜar maTay sejaer 
VGat ker| pãTem men HeyiCl Ÿtmn ikCu† Hy in| inej† ŸHƒeF pYaiBilyen 
iPreln; ikÇ¼ Aæp ikCuQN pr† ¯an Haraeln itin| icik‡sekra taek i£inek Biàt 
kreln| pridn 21 … ŸPbã›yarI taek ipij Haspataelr inˆerasaàjair ibBaeg Biàt 
kra Hl| ŸsKaen tar ApaerSn Hl, ikÇ¼ Abóùa º¡mS Karaepr idek† Zai¬Cl| 
pridn 22 … ŸPbã›yarI ha¹¡arra ŸGaxNa kreln ŸZ, mió»ï tar kaàZkairta HaireyeC| 
HaàF-la„ ŸmiSenr saHaeZY káiºmBaeb Hâ‡ip¸ …b„ P™sP™esr kaj cliCl| 
 

 
icº 1.2 : rmn laÜa : ŸmDabI iº¡ekFaerr duàÔBagYjnk mâtuY 

 
23 ŸPbã›yarI ibekl saeR itnFay tar V†irS ó½I ikemr ˆpióùitet HaàF la„ ŸmiSn 
bÉ ker ideln ick‡sekra| ŸTem Ÿgl laÜar Hâ‡ýpÆdn| …Kn pãSÈ He¬C ŸhT 
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saiàFiPekeF mâtuYr tairK ŸkaniF Hwya ˆic‡? 22 naik 23 ŸPbã›yarI? Vr tar 
mâtuYQNiF inàDarN kreln kara? Vjra†l/ZmdUt naik icik‡sart ha¹¡aerra?  
 
… bYapariF Vrw BalBaeb buJet Hel mâtuY iney du'car kTa blet† Heb| jIbenr 
AinbàtnIy pirsmaiÐek (Irreversible cessation of life) bel mâtuY| Ÿkn jIebr mâtuY 
Hy? karN Vmra (ˆiÄd …b„ pãaNI) ˆ¹raiDkar sUeº ibbàtenr maDYem Vmaedr pUàb-
pur›xedr Zara ŸZOns„eZaegr maDYem b„Sibó»ar ker pãkáitet iFek reyeC taedr 
ŸTek mrN ijn (Death Gene) pãaÐ HeyiC …b„ bHn ker celiC| …† Drenr ijn 
(Death Gene) tar pUàb inàDairt pirkiæpt ˆpaey† mâtuYek tÔrainÓt ker celeC| 
ŸZOnjnenr maDYem b„Sibó»arerr bYapariFet Vim …Kaen §r›tÔ idi¬C| karN, ŸZ 
smó» pãjait ŸZOnjnnek b„Sibó»aerr …kiF maDYm iHeseb ŸbeC ineyeC, taedr 
"mâtuY' namk bYapariFekw tar jIbgt obiSñ iHeseb gãHN ker inet HeyeC| ŸdKa 
ŸgeC ó»nYpayI jIebr ŸQeº Ÿs¤-Ÿsl ba ŸZOnekax§ela† (jIbib¯anIra beln 
"jaàmpåajm')  He¬C …kmaº Ÿkax Zara srasir …k pãjnM ŸTek Verk pãjenM inejedr 
ijn s‚airt ker iFek Taek| Ÿs tulnay ŸdHekax§ela Hy ÷æpayur| Aenek …† 
bYapariFr namkrN kereCn "Ÿpãagãamhú ŸhT'| …k pãKYat jIbib¯anI Halkacael tar 
…kiF ŸlKay beleCn, "mâtuY'w ŸbaDHy isiPils ba genairyar mt …kDrenr 
"Sexually Transmitted Disease' Za Vmra b„S prÚpray sâiîFr ìr› ŸTek bHn ker 
celiC! Ba†ras bYakeFiryar mt srl ŸkaxI jIb Zara ŸZOn jnn ny, br„ Ÿkax 
ibBajenr maDYem pãkáitet iFek VeC tara ikÇ¼ VQirk AeàT† Amr| …edr ŸdH 
Ÿkax bâiÁpãaÐ Hey ibBaijt Hy, tar pr ibBaijt A„S§ilw bâiÁpãaÐ Hey punray 
ibBaijt Hy; Ÿkan A„S† Vsel ŸsBaeb "mâtuYbrN' ker na| kaej† ŸdKa Zae¬C 
"mâtuY' bYapariF sb jIebr jnY† AtYabSYkIy inyamk ny| teb manuexr inejr 
pãeyajen rasayink jIbaNunaSk ‹xDpºaidr ˆÄabn w tar pãeyaeg jIbaNunaeSr 
bYapariF …eQeº Vlada|  
 
Vsel manuexr mt bûekaxI ˆ¬ceSãnIr pãaNIedr mâtuY du' Drenr| ŸdeHr mâtuY (Clincal 
Death) …b„ ŸkaxIy mâtuY (Cellular Death)| ŸdeHr mâtuYr ÷æp smy per† Ÿkaexr 
mâtuY GeF| manb ŸdeHr itniF §r›tÔpUàN A„g reyeC - mió»ô, Hâ‡ipÆh, Vr P™sP™s| ŸZ 
Ÿkan …kiFr ba sb§elar kaàZkairta nñ Hel mâtuY Het paer| ŸZmn, mió»eïr 
kaàZkairta bÉ Hel Ÿkama Hy, rmN laÜar ŸQeº ŸZiF GeFeC; Hâ‡ipe¸r kaàZkairta 
bÉ Hwyaek bel isnekap, Vr P™sP™esr kaàZkairta bÉ Hwyaek bel VsiPi¤ya| 
iºS-ciLS bCr Vegw ikÇ¼ "mâtuY' bYaparFar s„¯a Ÿdwya …etaFa kifn iCela na| Kub 
sHj s„¯a| Hâ‡ýpÆdn ŸTem Zawyar saeT saeT† ik„ba P™sP™s tar Haperr ˆfanama 
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bÉ ker Ÿdwyar saeT saeT† bYi¹¡r jIbn-pãdIp inàbaipt HeyeC bel Der Ÿnwya 
Ht|  ikÇ¼ 1968 sael Hâ‡s„óùapn (Heart Transplant) pãiº¡yar Vibôar …b„ … 
s„º¡aÇ» pãZui¹¡r ˆÊyenr pr mâtuYr …† s„¯a ikÇ¼ bdel Zay| ikBaeb  …Kn HlP 
ker Ÿs† "Hâdydata'Ÿk mât bla Zaeb ZKn ŸcaeKr samen† tar Hâdy AenYr ŸdeH 
ýpiÆdt Hey celeC? icik‡sa ib¯an puera bYapariFek Vera jiFl ker ŸPlela 
SÿasZÇ½ ba ŸriýperFr Vibîkar ker- ŸZiF Hâ‡ipÆh Vr P™sP™sek kâiºmBaeb inyÇ½N 
kret paer| VDuink Ÿkan kib  ikÇ¼ …Kn mâtuY iney kibta ilKet† paern …† bel 
ŸZ - "ŸH iHmSItl mâtuY - tuim H¬C ŸriýperFr su†ecr sHsa inàbapn!' 
 
Zt idn Zae¬C tt† ikÇ¼ kâiºm ˆpaey jIbn Vyu tÔrainÓt krar bYapariF Kub saDarN 
…kiF ibxey pirNt He¬C| saÚpãitk smey icik‡sa ib¯aenr klYaeN Aenk mâtuYpT 
ZaºI Asuóù ŸragIr mâtuY nanaBaeb ibliÜt kra ŸgeC - kaera kaera jnY km smeyr 
jnY, Vbar kaera jnY dIàG smeyr jnY| ŸZmn Dr›n baiàn £aàk naemr …k ŸhniFýF 
BÅelaekr ˆdaHrN, iZin 1982 sael inejr Ÿragaº¡aÇ» Hâ‡ipeÆhr pirbeàt …kiF 
ZaiÇ½k Hâdy iney Ÿbƒec iCeln keyk mas Zab‡| Vbar 1984 sael sdYjnMlaB kra 
iSì ŸP Ÿk Aitir¹¡ 20idn baƒicey raKa igeyiCela …kiF Ÿbbuenr Hâ‡ipÆh s„eZajn 
ker|  
 

 
icº 1.3 : ihesÜr 2, 1982 : baiàn £aeàkr ŸdeH †itHaes 

pãTmbaerr mt ZaiÇ½k Hâ‡ipÆh s„óùapn| 

 
ViSr dSekr pãTm idek Ÿjim iPeôr "jIbn pãaiÐ'r ˆdaHrNiF VerkiF bYitº¡mI 
ˆdaHrN iHeseb ˆef Vset paer pafkedr kaeC|  …gaera maesr iSì Ÿjim Vr 
Hyt bRejar …kFa GÆFa Ÿbƒec Taket part-tar jnMgt º›iFpUàN Zkâ‡ iney| tar 
baƒcbar …kiFmaº QIN sÝabna inàBr kriCl Zid Ÿkan suóù iSìr Zkâ‡ ŸkaTaw pawya 
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Zay Vr wiF ifkmt Ÿjimr ŸdeH s„óùapn kra sÝb Hey wef| ikÇ¼ …eta ŸCaF ba¬car 
jnY ŸkaTaw† Ÿkan Zkât pawya Zai¬Cela na| ŸZ smyFaet Ÿjim DIer DIer mâtuYr 
Ÿkael Ÿzael pRiCela Vr mâtuYr Taba Hlud ŸTek HludaB Hey CiRey pRiCela sara 
ŸdeH, ifk Ÿs smyFaet† Hajar ma†l dUer …kiF ŸCa´ SHer …k ibi¬Cir DreNr srk 
dUàGFnay pRa dS maesr  iSì Ÿjis ŸbeLanek ûRaûiR ker Haspatael iney Zawya 
Hi¬Cela| Zidw maTay tIbã VGaetr Pel Ÿjisr mió»ï Vr kaj kriCela na, ikÇ¼ 
ŸdeHr AnYanY A„gpãtY„g§elaek ikÇ¼ ŸriýperFerr saHaeZY ifk† kàmQm ker raKa 
HeyiCela|  Ÿjisr baba Ÿrihwet idn keyk Veg† …kiF Zkâetr jnY Ÿjimr 
AiBBabkedr Viàtr kTa ìeniCeln| ŸSakgãó» ipta …eta duWeKr maeJw manibk 
kàtbYebaDek A÷Ikar kernin| itin ŸBijeFSen cel Zawya inejr Ÿmeyr AQt 
Zkâ‡iF Ÿjimek dan ker taek baƒ¬aenar ŸcîFa krar isÁaÇ» ineln| Ÿjisr ŸriýperFr 
bÉ ker idey tar Zkâ‡ s„riQt ker imenesaFay pafaenar bYbóùa kra Hl|  Ÿjimr 
bû pãtIiQt Aó½pãcar sPl Hela| …Baeb† Ÿjisr VkisMk mâtuY  Ÿsidn  Ÿjim 
iPôek dan krl ŸZn …k ntun jIbn| Ÿs† Dar kra Zkâ‡ iney punà°Iibt Ÿjim 
Veja Ÿbƒec VeC- pRaìna kreC,  idibY ŸHes ŸKel ŸbiRey par ker ideyeC jIbenr 
cibÕSiF bCr! 
 
 
…bar Vsun ipãy pafk - Vpnaedr ijim FÆFilˆejr GFnaiFr saeT pircy kirey 
Ÿd†| …k ìÙ skael tr›N ijim  Ÿlk imiSgaenr ˆpr idey ŸôF kret igey …kó»r 
pur› brePr Vó»rN ŸBd ker iHmSItl jel tiley Zay| w Abóùaet† iCl Ÿs 
AenkQN|  pãay VDaGÆFa per pTcarIra taek ŸsKan ŸTek ˆÁar ker| ŸdeK men 
Hi¬Cl ijim mara† igeyeC buiJ, tar Hâ‡ýpÆdn, naRI, SÿaspãSÿas ikCu† Kuƒej pawya 
Zai¬Cl na| ikÇ¼ Haspataelr jr›rI ibBaeg iney igey ŸsbaìSã›xar ìr› krar pãay 
…kGÆFa per ŸCeliFr ŸdeH ŸZn jIbenr obiSîFY Vbaera "ntun ker' iPer Vset 
ìr› krela| Vsel faÆha painr tIbã JapúFa ijimr ŸdHek …ekbaer AsaR ker 
ideyiCela| Zidw samiyk smeyr jnY Hâ‡ýpÆdn …b„ P™ssusw bÉ Hey igeyiCela, 
ikÇ¼ tar AnYanY pãeyajnIy A„gpãtY„g§ela ikÇ¼ …kiF "iminmam ŸleBel' kaj ker 
Zai¬Cl| ŸsOBagYº¡em Ÿs† Si¹¡Fuk™† ijimr ŸdeH punray Hâ‡ýpÆdn Vr SÿaspãSÿas 
iPirey Vnar jnY iCela ZeTîF| icik‡skra …kmt ŸZ, brP SItl faÆha pain 
AenkeQeº† Ÿ£arPeàmr mt Abectekr kaj ker| Vr ta† … DreNr pirióùitet 
dIàGQN kaiFeyw Ÿbƒec Zabar ˆdaHrN ikÇ¼ ijim …ka ny|  ls ŸBgaesr muer bãaˆn 
VDaGÆFa ik„ba ˆtaH SHer imeSl Pa« …kGÆFa Der brP-jel hueb Aectn Hey 
Takbar prw icik‡skra taedr ikÇ¼ baƒcaet ŸpereCn|  
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icº 1.4: imeSl Pa«W   brP jel dIàGQN (66 iminF) hueb ŸTekw 
Ÿbƒec Zawyar ŸQeº ibSÿ Ÿrkàh ; (k) tar VRa† bCr byesr Cib (K) 

…Knkar Cib 
 
 
…baer Vis mâtuYQeNr Velacnay| ŸragIr mâtuYr "sifk' smy inàDarN kraFaw 
AenkeQeº AsuibDajnk, karN ŸdKa ŸgeC ibiBÊ A„gpãtY„g ŸdeHr mâtuYr prw 
Ÿbƒec Taek, ŸZmn mió»ï 5 iminF, Hâ‡ip¸ 15 iminF, ikhnI 30 iminF, k«al ŸpSI - 
6 GÆFa| A„g Ÿbƒec Takar AàT Hl tar Ÿkax§ela Ÿbƒec Taka| Ÿkax Ÿbƒec Taek t‡QN† 
ZtQN …r meDY Si¹¡r ŸZagan Taek| Si¹¡ ˆ‡pÊ Hy Ÿkaexr ABYÇ»róù ma†eFaki ä̧ya 
ŸTek| ma†eFaki ä̧yar kaàZkairta Q™Ê Hel Ÿkaexrw mâtuY Hy| kaej† ŸbaJa Zae¬C ŸZ, 
mâtuY Ÿkan ibi¬CÊ GFna ny, br„ …kiF pãiº¡ya| ŸdeHr mâtuY idey …r pãiº¡ya ìr› Hy, 
SrIerr ŸSx ŸkaxiFr mâtuY pàZÇ» … pãiº¡ya clet Taek|  
 
 
pãaeNr obiSîFY  : 
 

mâtuYr bYaparFa na Hy ŸbaJa Ÿgl| …bar taHel Vbaera Ÿs† pueran smsYay iPer 
Za†| jIbenr obiSîFY teb Vmra kaek blb? …Fa Ÿta ntun ker bel Ÿdwyar drkar 
Ÿn† ŸZ, jIibt ŸdeH stY† pãaN Si¹¡r …k DreNr ýP™rN VeC, Zar maDYem jIbedH 
Aàjn ker …k Drenr "÷ay¹Sasn' (autonomy); …iF† ŸbaD Hy jRjg‡ ŸTek 
jIbek pâTk ker Ÿdy|  …† ÷ay¹Sasenr bYaparFa manux ŸTek ìr› ker itim maC 
pàZÇ» skelr jnY† pãeZajY| …mn ik Q™ÅaitQ™Å bYakeFiryar meDYw "inejr mt ker 
kaj krar' …k DreNr pãbNta VeC, ta Zt† sImabÁ Vkaer ŸHak na Ÿkn| ikÇ¼ 
muSikl Hl, ifk ekan meHÆÅQeN jIebr kaƒeD w† "÷ay¹Sasenr But' swyar Hey 
pãaeNr ýpÆdn GFay ta …Knw ib¯anIra Ÿbr kret paernin| … pãse˜ ADYapk pl 
ŸhiBs beln (Davies, 2003) : 
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"This property of autonomy, or self-determination, seems to touch 
on the most enigmatic aspect that distinguishes living from non-
living things, but it is hard to know where it comes from. What 
physical properties of living organisms confer autonomy upon 
them? Nobody knows.' 

 
teb sba† ŸZ … DreNr Ÿnitback mtametr saeT …kmt ta ny| Vsel bû 
ib¯anI† men kern ŸZ pãaeNr "mUHUàt', "meHÆÅQN' … smó» bYapar-sYapar ŸKaƒjar 
ŸcîFa Vsel Vmaedr dIàGidenr lailt (DàmIy) ibSÿaesr Pl|  DàmgãÇùguelaet biàNt 
VeC ‰Sÿr ikBaeb Ÿkan …k ìB QeN Vmaedr pâiTbI …b„ prbàtIet pãaN sâiîF 
keriCeln| …† Drenr ibSÿas Vmaedr s„ôâitr saeT …mnBaeb imeS ŸgeC ŸZ, 
pãaeNr ˆ‡s iney ob¯aink gebxNa kret igeyw Aenek … DreNr ibSÿas ŸTek 
Ÿbr›et paern na, Pel icÇ»aDara Gurpak ŸKet Taek DàmIy-sa„ôâitk pirmÆhl ŸTek 
ˆef Vsa …k ŸbƒeD Ÿdwya Cek| mayaim ibSÿibdYaleyr "†ÆsiFiFˆF Pr milikˆlar 
…Æh Ÿslular †BluSn'-…r pãitîfata ib¯anI ishnI P¤ (pãyat) … Drenr VbÁ 
icÇ»aek AiBiHt kereCn "channeled thinking in science' iHeseb|  tar met, pãaeNr 
ˆ‡s iney gebxnay bãtI Aenkek† …mn smó» pãSÈ kret ŸdKa Zay Zar saeT Vsel 
ib¯an ny, DàmIy kaiHnIr saZujY† Taek ŸbSI|  paëcatY ibeSÿ Ÿta beF†, …mnik 
bó¼baedr Dark t‡kalIn ŸsaiBeyt raiSyaetw … Drenr BabDarar kmit iCl na| 
itin beln (Fox, 1988) : 
 

"Much of the thinking on the subject of how life began has been 
channeled, for example by mythological concepts. Even scientists, 
including those living in an officially atheistic state, such as Oparin’s 
Soviet Union, appear to be influenced by thinking of the past.' 

 
 
pãaeNr ˆÄb sÜeÉ sifk pãSÈiF kret Hel "cYaenæh iTi«„' ŸTek Ÿbirey …es pãaeNr 
ˆÄebr ŸpCen rasayink ibbàtn pãiº¡yaiF Bal mt ŸbaJa drkar|  jana drkar 
jIbenr rsayenr cirºiF| … iney prbàtI ADYaey ibó»airtBaeb Velacna kra 
HeyeC| Vr ik Baeb Daep Daep cRa†-ˆ‡ra† Ÿpirey AEjb pdaàT ŸTek† rasayink 
ibbàtenr º¡mDaray …k smy jIbenr ˆenMx GFet paer ta Velaict HyeC  tâtIy, 
ctuT w p‚m ADYaey|  ibbàtenr …† DarabaiHktaiF ýpîF Hel† ŸbaJa Zaeb ŸZ pãaeNr 
ˆnMx, ik„ba "÷ay¹Sasn'- Za† bla ŸHak na Ÿkn, …§ela ŸkaniF† Vsel ibi¬CÊ GFna 
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ny| ikÇ¼ srasir ŸsKaen Zawyar Veg pãaeNr dabIdar AnYanY "obiSîFY'§elaet …kFu 
ŸcaK builey Ÿnwya Zak : 
 

pãjnn (punr›‡padn):  jIibt s¹Ôar pãjnn ATba punr›‡padn krar 
Qmta Takeb- …Fa† saDarNtW Der Ÿnwya Hy|  ikÇ¼ ìDu … obiSîFY 
idey ik jIbek stY† Ÿcna Zay? Zay na| karN Aenk jR pdaeàTr† 
(ŸZmn crystal, bush fire) …k AeàT punr›‡padn krar Qmta reyeC| 
ATc, Ba†ras (Zaek Aenek† "sjIb' iHseb ibebcna kern) ikÇ¼ 
punr›‡padn ker ibó»ât Het paer na| K¬cr naemr pãaNIiFek Ÿkˆ† jR 
pdaàT iHeseb gnY kreb na|  inWseÆdeH …iF sjIb, ATc, K¬cerr ŸZ  
pãjnn Qmta Ÿn† ta ikÇ¼ Vmra jain|  …kiF sPl pãjnenr ŸQeº 
sÇ»an iptamatar obiSîFY† ìDu pay na, Ÿs† saeT Aàjn ker 
punr›‡padn krar ˆpkrN …b„ puera pãiº¡yaiFw| punr›‡padenr 
pãiº¡yaet† jIebr pãitrœpayn (replication) GeF; Vr b„Sgitr baHk 
ijn prbàtI pãjenM s‚airt Hy| ìDu ta† ny, ijn§elar meDYw 
pãitrœpayn GeF| 
 
  
ibpak iº¡ya: Ÿkˆ inejek "sjIb' iHeseb pãitiîft kret ca†el tar 
ikÇ¼ Anbrt kaj ker ŸZet Hy|  pãitiF jIbedH† jiFl ikCu ibiº¡yar 
maDYem ibiBÊ rasayink pdaeàTr rœpaÇ»r GFay Vr …r maDYem 
claePra, pãjnnsH ibiBÊ kaj krar jnY pãŸyajnIy Si¹¡ bYy ker 
Taek|  rasayink pdaeàTr rœpaÇ»r ba pãiº¡yajat kreNr maDYem Si¹¡r 
…† bYyek ibpak iº¡ya (metabolism) naem AiBiHt kra Hy|  ikÇ¼  
ŸsãP "ŸmFabiljm' maen† jIbn ny| ikCu AnujIb VeC Zara ŸdeHr Ait 
jr›rI ikCu kaàZpãNalIek samiyk smeyr jnY …ekbaer bÉ ker idey  
iniîº¡y Hey ŸZet paer|  ikÇ¼ taedr Ÿta Vmra "mât' blet pair na| 
karN pãeyajn pRel tara Vbar ibpak iº¡ya iPirey …en "jIibt' 
Hey ˆfet paer| 
 
puiîFr ŸZagan: …Fa AenkFa ibpak iº¡yar saeT† sÚpiàkt| na ŸKet 
parel Ÿkan jIbedH† Ÿbƒec Taket paer na| KadY gãHeNr maDYem 
jIbedH Si¹¡ s‚y ker Za per tar pãeyajn AnuZayI ibiBÊ kaej bYy 
ker| manuexr mt pãaNIra Kawyar jnY saHaZY Ÿny Hat muK nK, daƒt 
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pakóùlIr, ˆiÄedra Ÿny saelak-s„eSåxN naemr …kiF pãiº¡yar| …r 
Pel pdaàT …b„ Si¹¡r …k inyt pãbaH GeF| ikÇ¼ ŸsãP pdaàT …b„ 
Si¹¡r pãbaH idey† jIbnek Ÿkan Baeb bYaKYa kra Zaeb na| bâHýpit 
gãeHr buek ŸZ lal dag§ela ŸdKa Zay ta ikÇ¼ pdaàT …b„ Si¹¡r inyt 
pãbaeHr maDYem GFa …k DreNr pãbaH-GUiàN (fluid-vortex) CaRa ikCu ny| 
ikÇ¼ Ÿkˆ bleb na ŸZ w§ela jIibt| ˆprÇ¼, jIbenr jnY Si¹¡ 
pãeyajn - … bYaparFaw ŸbaD Hy zalawBaeb sitY ny; ŸZiF pãeyajn ta 
Hl "bYbHar ˆpeZagI' ba "mu¹¡' Si¹¡|  … iney per Vera Velacna 
kra Heb| 
 
jiFlta: jIbn ijinsFa ŸZ Byank rkemr jiFl … iney Ÿkan† seÆdH 
Ÿn†| …mnik samanY ŸZ bYakeFirya - …r mt …k ŸkaxI jIebr gfn 
Vr kàmkaeÆhw jiFltar Ÿkan kmit Ÿn†|  bó¼tW …† jiFlta† 
jIbedHek ker tueleC jR jg‡ ŸTek Vlada Vr  jIbn pãbaHek 
ker tueleC "Ainiëct'| ikÇ¼ tarperw ŸsãP jiFlta idey ik jIbnek 
bYaKYa kra Zaeb? k¤bajaerr ˆpkšel ŸDey Vsa Hairekenr pãkâitw 
Ÿta jiFl, tar Ÿceyw jiFl Vmaedr gYalai¤ "VkaS g˜a'| …§ela 
ŸkaniF† jIibt ny| pdaàTibedra pãaySW† ŸkayaÆFam jgetr 
jiFltaek ibSâªKl (chaotic) iHeseb iciH¡t kern; ŸkayaÆFm 
PçakcueySn, Vnibk pirbâi¹ ik„ba inˆi£yaesr Ÿtjiõy AbQeyr 
mt GFna§ela …t† "jiFl' ŸZ …§elaek Ÿkan inym ba kaàZ-kareNr 
meDY ŸPel Aagam Ÿkan BibxYÃaNI kra sÝb ny| tarperw eta 
Ÿs§ela jIibt ny| 
 
s„gfn: Hyt Vlada Baeb jiFltar Ÿkan AàT Ÿn†, ZtQN na …iF 
"sa„gfink jiFlta'y rœp Ÿny| jIbedeHr A„g-pãtY„g-ˆpa„g§ela 
…ksaeT sminÓt Baeb kaj na kret parel jIbenr Ÿkan AàT Hy na| 
Vmaedr SrIerr iBter Taka r¹¡baHI iSra Vr DmnI§ela Zt† 
pYaƒcaena Vr jiFl ŸHak na Ÿkn, ZtQN pàZÇ» na Ÿs§ela Hâ‡ipeÆhr 
saeT s„Zu¹¡ Hey r¹¡s‚aleN A„S Ÿny, Vlada Ÿkan BUimka dabI 
kret Ÿta paer na| Vmaedr du'paeyr Vlada Baeb claePra krar 
Qmtarw Ÿkan §r›tÔ Takeb na Zid na Ÿs§ela …ek Aperr saeT 
sminÓt Hey HaƒFa clay suibDa idet paer| sminÓt krar puera 
bYapar§ela inyÇ½eN Vmaedr "jiFl' mió»eôr BUimka Ÿta VeC†| 
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…mnik saDarN …ekkiF Ÿkaexw …† DreNr smnÓy w sHaytar ŸZ 
nmuna pawya Zay ta rIitmt ibsMykr| ikÇ¼ tarprw …† smnÓy† ikÇ¼ 
jIbn ny|  karN smnÓeyr bYapar§ela jRjgetw ibrl ny| bû Q™Å 
ANu† CiRey iCiFey na ŸTek inj÷ DàmanuZayI s„gift Hy, …mnik otrI 
ker jiFl n¤ar kafaema pàZÇ»| pãkâitet … DreNr ÷-s„gfn (self-
organization)-…r bû ˆdaHrN CiRey VeC|  
 
bâiÁ w ibó»ar: pãitiF jIebr† bâiÁ GeF …b„ ˆpZu¹¡ pirebS Ÿpel 
ibó»ât Hy| ikÇ¼ Ÿtmn bâiÁ …b„ ibó»ar Ÿta jR pdaeàTr meDYw ŸdKa 
Zay| ŸlaHar Fukra sYaƒtsYaƒet jaygay ŸPel raKel taet mirca Der 
Vr smeyr saeT saeT Ÿs† mircar bâiÁ ibó»ar sb† GeF| lbenr danay 
Ÿklas otrI ik„ba sÉYar VkaeS ŸmeGr ibó»ar - …§ela Ÿta Vmaedr 
ŸcaeKr samen† ŸdKa| teb tarperw blet† Heb ŸZ, jIbjget bâiÁ 
w ibó»aerr bYaparFa …kFu AnYrkm| … pâiTbIet pãaeNr ŸZ naÆdink 
ibkaS w ibó»ar ta GeFeC ibbàtenr º¡mDaray| AbSY† jIbjgetr 
iBtr pãkarN (variation) TakaFa …r ipCen mUl caibkaif| …† pãkarN 
bjay ŸreK pãitrœpayn (replication) GiFey jIbjget harˆ†nIy 
pÁitet ibbàtn GeF celeC Anbrt| jIebr bâiÁ Vr ibkaSek …† 
ŸpãQapeF ŸPel† Vmaedr ibcar kret Heb| ìDu bâiÁ ik„ba ibó»ar Ÿkn 
jIbenr s„¯a† Hyt …† kafaemar meDY ŸPel Ÿzel sajaena sÝb - 
"Zid harˆ†enr ŸdKaena peT Ÿkan ikCur ibbàtn GeF, taek Vmra 
ŸsiFek jIibt iHeseb gNY kret pair'|  
 
teTYr smaHar : saÚpãitk kael Aenk ib¯anI kiÚpˆFaerr saeT 
jIbenr sadâSY Kuƒej pawyar kTa bleCn| taƒra beln, jIebr 
pãitrœpayn GFaenar jnY "pãŸyajnIy tTY' ijenr maDYem baba ma ŸTek 
sÇ»an sÇ»itet óùanaÇ»irt Hy| Ÿs iHeseb jIbnek teTYr smaHar idey 
bYaKYa kra ŸZet paer| tarprw, ìDu tTY TakaFa† sb ny|  j˜el 
gaC ŸTek Anbrt pata Jer pRar meDYw Ÿta Aenk "tTY' lukaena 
VeC| tTY VeC bataes ŸBes ŸbRaena DUilknar meDYw| ikÇ¼ Vmaedr 
kaeC Ÿs smó» teTYr Ÿkan maen Ÿn†|  jIbenr gitSIlta sifk Baeb 
s„gaiyt Het Hel tTYek Het Heb "AàTbH'|  Vr AàTbH Het Hel 
Velaict  iseýFemr saepeQ …r …kiF pãasi˜kta (context) Taket 
Heb| AàTa‡, ŸmaÀakTa Hl, tTYek …kiF pirkafaemar meDY ibeSixt 
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(specified) Het Heb|  ikÇ¼ Ÿs† kafaemagt pãasi˜ktar bYapariF 
Vseb Ÿkae¾ek? Vr ikBaeb† ba Ÿs† AàTbH Baeb ibeSixt Hwyar 
bYaparFa pãakâitkBaeb ÷tWýP™àtBaeb ˆÄut Heb?  
 
HaàhwyYar …b„ sPFúwyYar : jIbenr iBi¹mUl iHeseb Ÿmen Ÿnwya 
HeyeC mUltW duiF ˆpadanek : inˆi£iyk …ish (Vr…n…/ih…n…) 
…b„ ŸpãaiFn| … duiF ˆpadan† rasayink dâiîFekaN ŸTek …ek Aperr 
pirpUrk|  ìDu ta† ny jIbn gfen …edr Buimkaw Kub† bYapk|  
inˆi£iyk …ish§ela ŸZn VQirk AeàT† kaj ker jIbenr 
"sPFúwyYar' iHeseb| Vr AnYidek ŸpãaiFn§ela ŸZn kàmIbaiHnI Zara 
geR tuel S¹¡-Ÿpa¹¡ Haàhwyaerr kafaema| … du† rasayink jgetr 
meDY s„eZag óùaipt Hy …k DreNr Ÿkaehr maDYem, Zaedr Vmra 
"ŸjeniFk Ÿkah' iHeseb ViBiHt kir|  ib¯anIra beln, …du†-† 
Vsel ibbàtn pãiº¡yar maDYem geR wfa Kub "Agãsr pNY'; HaàhwyYar 
…b„ sPFúwyYaerr smnÓey geR wfa jiFl jIbenr inyamk|  
 
óùaiytÔ …b„ pirbàtnSIlta: jIbenr ŸgalkDaƒDar Verk rHsY He¬C 
…iF "óùaiytÔ' w "pirbàtnSIlta'r …r ABUtpUàb smnÓy| … ŸZn …k 
pueran daàSink smsYa-"Taka' bnam"Hwya' (being versus 
becomming)-…r imln ŸQº| Vmra jain ijenr kaj He¬C 
pãitrœpayn GFaena, ŸjeniFk tTYek s„rQN kra| ikÇ¼ pãkarN CaRa 
Ÿta jIebr AiBeZajn GFet paer na, Vr AiBeZaijt na Hel ijnw 
iFek Taket paer na| Ÿkan ikCu iFek Taket na parel harˆ†nIy 
pÁitet† GeF …r ibnaS|  taHel pãSÈ ˆfet† paer ikBaeb taHel 
"s„rQN' …b„ "pirbàtnSIlta'r mt duiF "prîpr iberaDI' ijins …k† 
bYbóùar meDY paSapaiS Abóùan kret paer? inWseÆdeH bYapariF 
ibsMykr| … Drenr nana ibsMykr bYapar-sYapar iney† ikÇ¼ geR 
ˆefeC "rHsYmy' pãaN|  

 
 
jIbn iney …t ¯an-gÝIr Velacnar prw jIbenr s„¯a Vmaedr kaeC ýpîF Hl 
ik? ŸdKa† Zae¬C jR ŸTek jIbek pâTk krar paàTkYsUck obiSîFY§ela Aenk 
ŸQeº† Kub pirôar ny| kaej† pãaeNr …† duàgm rHsY ŸBd kra cai´Kain kTa ny! 
smsYaiF Vera BalBaeb ŸbaJa Zaeb Zt† Vmra samenr idek Agãsr Hb Vr prbàtI 
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ADYay§elaet Ba†ras, iBr†hs …b„ ipãyn sÜeÉ ibó»airtBaeb janet parb| sitY 
blet ik, jR ŸTek jIbek …kiF S¹¡ sImaerKa idey pâTk krar ŸcîFa† He¬C 
pãkarÇ»er Ÿmen Ÿnwya ŸZ "pãaN' ijinsFa pãakâitk ikCu ny br„ ZadukrI, ApaiàTb 
ik„ba AelOikk ikCu| kaej† … Drenr pâTkIkrN pãecîFaw Hyt …k Drenr 
dIàGidenr  "cYaenæh iT„ik„' CaRa ikCu ny| pãaN ijinsFa ikÇ¼ …mn ny ŸZ, wpr ŸTek 
ikCu ŸKasa CaiRey inel† iBtr ŸTek "sjIb' Ÿkan ANu ŸbiRey pReb - ŸZiF jIbenr 
iBi¹mUl| wBaeb maiF KƒueR "jIbn' pawya Zaeb na; karN … Drenr Ÿkan "sjIb ANu'r 
Ÿkan Aió»tÔ† Vsel Ÿn†|  br„ pãaN namk sjIb AiBbYi¹¡iF geR ˆefeC As„KY 
inîpãaN ANuedr ibiBÊ sminÓt pãiº¡ya ŸTek†|  ikÇ¼ ik Baeb?  
 
pãTm pãkaS : ihesÜr 2003; 
puniàlKn : ŸPbã›yarI 27, 2006 
 
{pãTm ADYay, pãaeNr ˆ‡s sÉaen (pãaeNr pãaN jaigeC Ÿtamair pãaeN) : AiBij‡ ray …b„ Pird 
VHemd; Absr pãkaSnI, zaka ŸTek 2007 …r ŸPbã›yarI pãkaiStbY} 
 

prbàtI pàb ÅîFbY...
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jIbenr pãaN rayasink ˆpadan 
(pãaeNr pãaN jaigeC Ÿtamair pãaeN -2)  

AiBij‡ ray  
 
pUàbÕàtI peàbr pr Het...  
 

pãTm idenr sUàZ 
pãSÈ keriCl 

s¹ar nUtn VibàBaeb 
Ÿk tuim, 

Ÿmelin ˆ¹r| 
b‡sr b‡sr cel Ÿgl, 

idbesr ŸSx sUàZ 
ŸSx pãSÈ ˆ¬cairl piëcm-sagrtIer 

inó»Ø sÉYay- 
Ÿk tuim, 

Ÿpl na ˆ¹r| 
-rbIÆÅnaT fak™r 

 

pãaN ba jIbn iney Ÿkbl pãaiNib¯anI ik„ba jIbib¯anIra† ŸZ sbsmy ŸBebeCn ta 
ikÇ¼ ny| pãaeNr ŸgalkDƒaDar dueà̄ y rHsY Vr mayabI muK¬Cib Zueg Zueg pueramaºay 
VelaiRt kereC AnY SaKar ib¯anIedrw| Vj Het pãay baxi´ bCr Veg Ÿnaebl 
ibjyI AiýFäyan pdaàTibd AiàBn ŸSãaih„gar …kiF ob¯aink seÚmlen ˆ¬carN 
keriCeln du† Se×r Sta×I-pãacIn Ÿs† daiàSink p„i¹¡mala  - "jIbn ik' (What is 
life)? ŸZ smsYaiFek …tidn Der Baba Ht Ÿkbl† jIbib¯aenr AÇ»iàniHt smsYa 
iHeseb, ADYapk ŸSãaih„gar Ÿs smsYaiFek ibó»ât ker bYaKYa ideln pdaàT ib¯an Vr 
rsayn ib¯aenr ikCu inym kanun idey, pãTmbaerr mt| Ÿs† ŸTek ìr›| Ÿs Ÿsimnaer 
pãd¹ BaxN§ela iney 1944 sael iliKt What is life? naemr Ÿs† ZugaÇ»karI b†iFet 
ŸSãaih„gar jIbnek ŸdKet ŸceyeCn …k ibÂGueF Drenr "AnabàtI Ÿklas' (aperiodic 
crystal) iHeseb Zar gafink Vkaerr obicºmy punr›‡pi¹ …b„ ibbàDn GeF| teb 
jIbn ŸZ Ÿkbl "AnabàtI Ÿklas' ny, br„ …r AiBbYi¹¡ ŸZ Vera gBIr - ŸsFa 
ŸSãaih„gar inej† bueJiCeln Vr beliCeln, "jIbenr jiFltaek Ÿklaesr saeT 
tulna kra Heb ŸZn …k inrs wyal Ÿppaerr saeT sUQM AiBbYi¹¡Kict …k 
ni¤kaƒTar tulna'! 
 
jIbnek buJbar ŸQeº ŸSãaih„gaerr b†iFr Abdan ikÇ¼ stY† bYapk| b†iF ŸlKar 
pãay AàD Sta×I per ih…n…'r Zugl siàpelr rHsYeBdkarI Ÿnaebl ibjyI ib¯anI 

http://www.mukto-mona.com/Articles/avijit/
http://www.mukto-mona.com/Articles/life/life1.pdf


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

 
 
wyaFsn Vpåut Heln ŸSãaih„gar bÆdnay, Kub ýpîF ker† ikÇ¼ bleln, setera bCr 
byes Zid …† b†iF pRar sueZag na Ht, teb Hyt taƒr ŸjeniF¤ iney pRaeSana 
krar VgãH† kKnw sâiîF Ht na! buJ™n kI kaÆh! ifk …k† Baeb ÒaiÆss iº¡k taƒr 
"What Mad Pursuit' b†ey bYaKYa kereCn kIBaeb ŸSãaih„gaerr …† mHamUlYban b†iF 
…ksmy taek ˆ‡saiHt keriCl ŸjeniFe¤r ibiBÊ smsYa iney Babet| 
 

 
icº 2.1 : AiàBn ŸSãaih„gar (1887-1961) 

 
teb b†iFr Abdan Ÿkbl iº¡k-wyaFsnek ih…n…r rHsY smaDaen VgãHI ker 
Ÿnaebl ibjyI Het sHayta kra ny, br„ …r Vebdn Aenk gBIer| … b†iF† 
pãTmbaerr meta Vmaedr buJet iSiKeyeC ŸZ,  jIbnek janet Hel, mUltW jIbenr 
ˆ‡s sÉan kret Hel ìDu jIbib¯anI Hey bes Takel cleb na, …k† saeT pirict 
Het Heb pdaàTibdYa Vr rsaynibdYar bàNazY jgetr saeT| ŸsiF† Kub pirôar kern 
Verk Ÿnaebl ibjyI pdaàTibd iýFeBn Ba†nbaàg taƒr Facing Up : Science and 

Its Cultural Adversaries  gãeÇù …Baeb : 
 

No biologist today will be content with an axiom about 
biological behaviors that could not be imagined to have a 
more fundamental level. That more fundamental level 
would have to be the level of Physics and chemistry, and 
the contingency that the earth is billions of years old. 

 
bYaparFa Kub† pirôar| pãaeNr ˆ‡smueK maen ŸgaRay ikÇ¼ hayenasar, baG, BaLuekr 
mt Ÿkan Aitkay pãaNI Ÿn†, Ÿn† Vmaedr pirict pâiTbIr jIbjgetr nanapedr 
obicº| pãaeNr ˆ‡pi¹r mUel Za VeC ta Kub† kaf ŸKa´a-inîpãaN ktk§ela sada mafa 
rasayink pdaàT! ta† jIbnek buJet Hel …† kafeKa´a pdaàT§ela sÜeÉ jana ca†, 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
Bal ker ŸbaJa ca†| mjar bYapar He¬C ŸZ, jIbenr gfnek saDarNBaeb Zt jiFl 
bel men kra Hy, ttFa jiFl ikÇ¼ ŸmaeF† ny, br„ jIbenr pãaTimk iBi¹mUl 
AibSÿasY rkemr srl| Vpnara ibSÿas kr›n Vr na† kr›n, jIbenr iBi¹ otrI 
HeyeC maº cariF saDarN ŸmOilk pdaàT idey : kaàbn (C), Ha†Ÿhäaejn (H),  Ai¤ejn 
(O) …b„ na†ŸFäaejn (N); s„eQep bel CHON|  salPar Vr PsPrasek Ÿganay 
Drel mUl ˆpadan daƒRay C'iF Ÿt - CHON(SP)|  …† ˆpadan§elaek maTay ŸreK† 
mUltW jIbnek s„gaiyt krar kajiF Vmaedr VrÝ kret Heb, karN jenMr pr 
ŸTek† ŸZ obicºmy jIbjgetr saeT Vmra pirict HeyiC,  tar Stkra 99.99 
Bag† ikÇ¼ otrI HeyeC …† "Kn' (CHON) idey|  
 

 
icº 2.2 : jIbn gfenr ŸpCen mUl ˆpadan - CHON(SP)  

 
…Kn pãSÈ ˆfet† paer sb ŸCeR CueR …† "Knú' Ÿkn? Ÿkn ŸlaHa, tama, Ÿsana, 
Fa†eFinyam ik„ba iº¡pFn ny, ik„ba ny Vr Ÿkan ibjatIy s„kr? ˆ¹rFa ikÇ¼ 
Ÿsaja| jIbenr gfn Knú idey ìr› HeyeC karN, pãkâitet …† ˆpadan§elar …k¬Cº 
ViDptY Vr pãacuàZ reyeC - Ÿs† ˆ‡pi¹r pãarÝ ŸTek†| ŸZ paƒciF ŸmOl kiNka … 
ibSÿ-cracer pãcur pirmaeN pawya Zay, tar cariF† He¬C Knú| Apr ŸmOliF Hl 
iHilyam (He)| ikÇ¼ iHilyam …etaFa† Grk™ena, maen rasayink Baeb iniîº¡y ŸZ Kn-
…r sdsYra iHilyaemr saeT Ÿkan bÉ™tÔ† geR tulet paer in| kaej† iHilyam 
Ÿbcarar …ŸQeº duàBagY† blet Heb ŸZ, ŸCaF ba¬caedr gYas Ÿbluenr meDY Ÿsƒidey 
Taka CaRa jIbngfen tar Ÿkan Buimka Ÿn†| pãkâitet Knú babajIr pãcur pirmaen 
TakaFa† pãaN sâiîFr ŸpCen …kmaº karN ny, br„ paSapaiS …w ŸdKa ŸgeC …ra 
Vbar …ek Aperr saeT imel nana Deraenr ŸZOg ˆ‡pÊ kret pareC- ŸZmn imeTn 
(CH4), kaàbn ha† A¤a†h (CO2), AYaemainya (NH3) †tYaid| … ŸZOg§ela ŸZeHtu 
Vbar painet sHej† ÅbIBUt Hey Zay, …§ela jIbn gfenr ŸpCen Kub §r›tÔpUàN 
BUimka raeK| painr bYaparFa ikÇ¼ ŸmaeF† ŸHlaePla krbar ny; karN ŸZ Ÿkan 
jIbedeH - Ÿs Vmaedr manb ŸdH† ŸHak Vr k™mRa ik„ba ŸlFus patar hga† ŸHak - 
ibraF …kFa A„S jueR reyeC Ÿkbl pain Vr pain! jIbedeHr …† jlIy A„SFa 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
Vsel sudUr AtIet pãaeNr ýpÆdn ŸZ  …kFa jlj pirebeS GeFeC Vr ibbiàtt 
HeyeC, tar …k AbSYaÝabI saQI| Vmra pãjnM ŸTek pãjnMter …† "jlIy tTY' 
Ÿkaexr meDY bHn ker celiC|  Pel ŸdKa Zae¬C bYakeFirya ŸTek Cºak, Cºak ŸTek 
Ÿkala bYa–, Ÿkala bYa– ŸTek itim maC, ik„ba itim maC ŸTek manux - pâiTbIet 
pãaeNr ŸZ ibó»ât pirsr Vmaedr HtibHbl ker mUk ker Ÿdy, ŸsiF ikÇ¼ …eqbaer† 
srl …kFa pàZaey Ÿnem Ves pãaeNr ˆ‡smueK …es|  

 
 

ibg bYa„ gYalai¤r ˆ‡pi¹ ŸsOrjgetr ˆ‡pi¹ 

pâiTbIr ˆ‡pi¹ bayumÆhelr ˆ‡pi¹ 
…b„ Vid pirebeSr 

s„eSåxN 

pilmarkrN 

ih…n…/ŸpãaiFn pâiTbI Vr…n… pâiTbI 
jIbenr rasayink ˆ‡pi¹  
(pãak-Vr…n… pâiTbI) 

 

 
 
 
 
 
 
 
 
 bYkeFirya, Ÿmr›dÆhI, maC, ˆBcr, srIsâp, paKI, ó»nYpayI, 

pãa†emF, manux ...  
 

icº 2.3 : jIbenr …kiF Ait srl ŸrKaicº 

 
Ÿs† ˆ‡smueK AàTa‡ pãaeNr rasayink ó»er Ÿnem Vsel ŸdKa Zay, smó» pãaN - ta itim 
maeCr† ŸHak, ik„ba manuexr† ŸHak,  ŸSx pàZÇ» geR ˆefeC w† CHON(SP) idey| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
kaej† iniàÃDay bla Zay …† Knú†  Hl "jIbn gfenr' pãaTimk Dap|  …† Daepr ˆpr 
iBi¹ ker† otir HeyeC prbàtI Dap §ela - AYaimena …ish, icin, ih…n…, Vr…n… 
ik„ba AnYanY menamar|  w§elar ˆpr Br ker† Vbar prbàtIet otrI HeyeC ibiBÊ 
pilmaerr Anu ŸZmn - ŸpãaiFn, Sàkra ik„ba inˆi£iyk …ish- …§ela sb§ela† ikÇ¼ 
jIbn gfenr inyamk- jIbn ŸsOeDr …k …kiF isƒiR; tarprw …kTaw sitY ŸZ, 
…§ela ŸkanFa† inejra Vlada Baeb "jIbn' ny| bYapariFek AenkFa Vmaedr 
mió»ekr "icÇ»aSi¹¡' ATba sectnar saeT tulna kra Zay| Vlada Vlada Baeb maTar 
mDYkar lQ lQ inˆrn§elar ŸkaniF† ikÇ¼ …kkBaeb icÇ»a kret paer na, ikÇ¼ …† 
"ineàbaD' inˆrn§ela† siÚmiltBaeb …k DreNr AiBbYi¹¡r jnM Ÿdy Zaek Vmra bil 
knSasens ba ectna!  pãaNw ikÇ¼ AenkFa …rkm† - inîpãaNedr smnÓey geR ˆfa 
…k DreNr siÚmilt sjIb AiBbYi¹¡| 
 
pãTm ADYaey bla HeyiCl ŸZ, jIbn sÚpeàk ŸZ Ÿkan ŸmOilk pãSÈ tulbar Veg 
jIbenr sna¹¡krNiF jr›rI| ikBaeb jIibt w jR - … du† jaetr pdaàTek …kFa 
mapkaif idey Vlada kra Zay? biHrae˜r gfn w Vkáit AbSY† …kFa mapkaif| 
teb biHoàbiSeñr paSapaiS Vrw duiF VcrN, ŸZmn Aibkl nklrœpI BibxYt otir 
kra …b„ "ˆeÀSYpUàN' Abóùanek jIibtedr §N iHeseb iciH¡t kra HeyeC| ikÇ¼ … 
Drenr s„¯ayw smsYa VeC| smsYa Hy Ba†rasek iney, Vbar smsYa Hy Ÿklasek 
iney|  
 
jR pdaeàTr ŸQeº Ÿklas Q™Å maepr Ÿklas kNaek VSãy ker "jnM' Ÿny| Vbar 
Anader ŸPel raKel Ÿklaesr jYaimitk Abyb ibnñ Hy, Za …k pãkar "mâtuY'| 
Ÿklaesr bâiÁ Ÿta VeC†| Ÿklaesr kNa trl ÅbeNr meDY ATba gilt pdaeàTr 
meDY tar ÷jaitek inàbacn ker "Aibkl nklrœpI BibxYetr sâiñ kret' paer- Pel 
jnM Ÿny iÃtIy pãjenMr Ÿklas| …t iml Taka se¹Ôw Vmra skel† jain Ÿklas 
jIibt pdaàT ny, karN Ÿklaesr KadY-ŸSaxenr bYbóùa Ÿn†, ibpak pãiº¡ya Ÿn†, Ÿn† 
Vr Ÿkan jiFl SarIirk pãiº¡ya|  
 
Vbar Ba†raesr kTa icÇ»a kra Zak| Ba†ras jIibt w jeRr maJamaiJ óùaen Abóùan 
ker| Ba†rasek Ÿkˆ jR blet paern, Vbar jIibt bletw baƒDa Ÿn†| …minet 
Ba†ras "mâtb‡', teb tara "Ÿbƒec' wef AnY jIibt Ÿkaxek VSãy ker| Ba†raes 
Taek ŸpãaiFnbaHI inˆi£iyk …ish| …† inˆi£iyk …ish† Ba†raesr ZabtIy 
obiSeñYr VDar|  
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
Aenk ib¯anI† Vj men kern Aaidmkal ŸTek† ojbibbàten Ba†ras …k §r›tÔpUàN 
BUimka ŸreK celeC| ta† jIbnek pirpUàNBaeb buJet Hel Ba†rasek ŸbaJa ca†| 
inˆi£iyk …ish ba ŸpãaiFn …ra Ÿkˆ jIibt ny, …ra jIbenr ˆpadan| inˆi£iyk 
…ish w ŸpãaiFenr smnÓey ŸZ Ba†rasekÆÅ geR wef taw jIibt ny, ZtQN na tara 
inejr punr›‡padn kreC| …kmaº ZKn Ba†ras dKlkát Ÿkaxek VSãy ker 
b„Sibó»ar kret paer tKn† Ÿkbl Ba†rasek "jIibt' bla ŸZet paer| kaej† 
ŸbaJa Zae¬C, ktk§ela ŸpãaiFenr smnÓy† pãaN ny, pãaN He¬C "kaejr suiniàdñ 
AiBbYi¹¡'| …† siº¡y AiBbYi¹¡† Vsel jIbenr iBi¹| ŸpãaiFnek ŸkÆÅ ker nana 
Drenr rasayink iº¡ya-ibiº¡ya cel jIibtedr ŸdeH| jIibt bó¼ Vsel ifk ttQN 
jIibt ZtQN …r iBter rasayink pãiº¡ya siº¡y Taek| Ÿj.ib.…s Hlehenr Baxay,  
 

"Any self-perpetuating pattern of chemical reaction, might be called 
alive.” 

 
…Kn pãSÈ He¬C, SrIerr ktFa jIibt Vr ktFa ny? bâH‡ pãaiNedredr ŸQeº Hyt 
…† pirmaepr …kFa AàT VeC ikÇ¼ ŸCaFedr ŸQeº ŸtmnBaeb Ÿn†| jIibt bó¼ Zt 
srl, tt ibó»ât …r jIbn| …kekaxI AYaimbaek iCÊ ker du'Bag krel ŸdKa Zay 
pãitiF Baegr Qmta VeC ntun jIbn "otir' krar, Zid pãitiF Baeg† inˆi£yaesr 
A„S Taek| … ŸTek inˆi£yaesr §r›tÔ ŸbaJa Zae¬C| ikÇ¼ sa†eFapåajmek bad idey 
ìDu inˆi£yas ik pareb ntun AYaimbar jnM idet? na, pareb na| At…b inˆi£yas 
w sa†eFapåajm- …kkTay …kiF pirpUàN jIbnekax† paer ntun jIbenr jnM idet| 
kaej† Ÿkax† He¬C jIbenr Q™Å¹m VDar| …Kn Ÿkaxek jIbenr Q™Å¹m VDar 
ŸGaxNa kray Ba†rasbadIra Hyt Vpi¹ krebn| tara blet paern, ìDu "inˆi£iyk 
…ish' iney "Ÿbƒec Taka' Ba†rasra Ÿta jIibt| ikÇ¼ Buel Ÿgel cleb na ŸZ, 
Ba†raesr "Ÿbƒec Taka' sÝb Hy ZKn Ÿs Haetr kaeC Br krar mt iBÊ "jIibt' 
Ÿkaexr sa†eFapåajm pay|  
 
Vsel jIbenr s„¯ar Ÿcey jIibt bó¼r s„¯a Aenk ŸbSI sHjlBY| 1858 saelr 
Ÿkax mtbad ŸTek jIibt bó¼r s„¯ay ŸpOƒCuet ŸperiC Vmra| ˆ†ilyam ikeFaenr 
Biological science-…r s„¯aiF Hl W  
 
Living things are chemical organizations compared of cells and capable of 
reproducing themselves ("jIibt bó¼ Ÿkax iniàmt rasayink pdaàT Za punr›‡pi¹r 
Qmta raeK'|) …† s„¯anusaer jIibt bó¼r duiF obiSîFY pawya ŸglW  
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
1) …iF Het Heb Ÿkax iniàmt  
2) tar punr›‡pi¹r Qmta Takeb (AàTa‡ Ÿkax ŸTek Ÿkax ˆ‡pÊ Heb)  
 
ikÇ¼ hac ˆiÄdib¯anI maiàFnas Ÿb†jarink 1889 sael …b„ 1892 sael ŸsaiBeyt 
ib¯anI dimiº †Baenabiô Ba†ras Vibôar krel …† Ÿkax mtbaedr pãTm pãitpadY 
ŸBe˜ peR| rkePlar †niöiFˆeFr hbilˆ. …m. ýFYanúil 1935 sael ŸdiKeyiCeln 
ŸZ, Ba†ras w bYakeFirya …k ny| itin tamak-Ÿmaja†k Ba†raesr Ÿklas otrI 
kreln| ŸbaJar Ÿkan ˆpay† na† ŸZ, Ÿklas§ela jIibt bó¼| AekaxIy bó¼iFet 
Ÿkan ibpak Ÿn†| ikÇ¼ tamak gaeC pãebS kirey idel ŸdKa Ÿgl tara ibBaijt Hey 
Ÿraegr ˆ‡pi¹ GFae¬C| Ba†raesr jIbnek Ÿmen inel jIbenr s„¯ayn kret Hy 
Aenk bYapk pirser| AekaxIy (acellular) …b„ ŸkaxIy (cellular) - … du Drenr 
jIbn ba jIbek Ÿmen inet Hy| …mn pirióùitet jIbenr nbtr s„¯ayn jr›rI Hey 
peR| ibKYat ibãiFS pdaàTibd w jIbibd Ÿj ih baàNal (1951) jIbenr s„¯ayn 
kern …Baeb :  
 

"…kiF iniàdñ Vytn ba óùaenr meDY ÷cailt rasayink pãiº¡yar nam 
jIbn'| itin Vera bleln, "jIbn H¬C …k Ait jiFl ŸBOt 
rasayinktÇ½ Za …kgada sus„Ht ba …kIBUt w ÷inyiÇ½t rasayink w 
ŸBOt ibiº¡yar maDYem tar pirpaeàSÿr bó¼ w Si¹¡ek ÷Iy bâiÁr kaej 
bYbHar ker|'  

 

  
icº 2.4 : pãaNI …b„ ˆiÄd Ÿkax 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
 
 
mUltW p‚aeSr dSekr pr Het itniF obiSîFYek jIbenr pircy¯apk obiSîFY bel 
mana He¬CW  
 
k) inejr pãitilip otrI kra  
K) imˆeFSn GFenar Qmta 
g) harˆ†nIy ibbàtn| 
 
ŸkaxIy w AekaxIy iniàbeSex jIebr …kiF rasayink ÅebYr meDY ˆ¹¡ itniF AnnY 
obiSîFY ŸdKa Zay| jIbenr mul ˆpadaniF inˆi£iyk …ish (multW ih…n… / 
Vr…n…)| …iF jR bó¼ Helw inejr Anuilip otrI ker w Ÿbs Anuº¡em pirbàtn 
GiFey ibrl imˆeFSn GFay| taHel ŸdKa Zae¬C ih…n… jR bó¼ Helw taet jIbenr 
duiF ŸmOilk lQN pãkaiSt| ikÇ¼ tarprw Ÿkaexr saHaZY CaRa ih…n… …ka duiF kaj 
kret paer na| …nja†m He¬C ŸpãaiFn| sutra„ ih…n… …b„ ŸpãaiFenr ˆ‡pi¹ jIbenr 
ˆ‡pi¹r saeT A˜a˜IBaeb jiRt|  
 
jIbenr ˆ‡pi¹ ŸkaTa ŸTek - … pãSÈiF §r›tÔpUàN| Vmra skel† pãtYQ AiB¯ta 
ŸTek jain jIbenr pãarÝ GeF jIbn ŸTek†, jIbn† otir ker prbàtI pãjnMek; ikÇ¼ 
DarNa kra Hy ŸZ "pãTm jIbn' jnM ineyiCl AEjb pdaàT ŸTek| jIbn Zid AEjb 
pdaàT ŸTek jat Hy taHel Ÿkan A„eS …† ˆLÛn GFl ta jana ca†| kI Ÿs† 
ŸmOilk karN …b„ pirebS Za inîpãaNek …kidn pãaeN pirNt krl? prbàtI ADYaey 
… ibxyiF iney ibó»âtBaeb Velacna kra Zaeb|  
 
pãTm pãkaS : 26 ihesÜr, 2003 
puniàlKn : 5 maàc, 2006 
 
 
{iÃtIy ADYay, pãaeNr ˆ‡s sÉaen (pãaeNr pãaN jaigeC Ÿtamair pãaeN) : AiBij‡ ray …b„ Pird 
VHemd; Absr pãkaSnI, zaka ŸTek 2007 …r ŸPbã›yarI pãkaiStbY} 
 

prbàtI pàb ÅîFbY...
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jIbenr ˆÄebr sÝabY DarNa§ela 
(pãaeNr pãaN jaigeC Ÿtamair pãaeN -3) 

 

AiBij‡ ray
 
 

pUàbÕàtI peàbr pr Het...  
 

cairidek SaÇ» bait iBej gÉ-mâdu klrb; 
ŸKya ŸnOka§ela …es ŸlegeC cerr Kub kaeC; 

pâiTbIr …† sb gæp Ÿbƒec reb icrkal;- 
…iSirya Duela Vj bYaibln Ca† H'ey VeC| 

-jIbnanÆd daS 

 
jIbibdYar …kiF AtYÇ» §r›tÔpUàN pãSÈ Hl -"ik Baeb, kKn Vr ŸkaTay pãTm pãaeNr 
ˆ‡pi¹ Hl?'|  … pãSÈguela jIbib¯aenr  icrÇ»n …b„ ŸmOilk pãSÈ| … pãeSÈr smaDan 
kret igey ˆiÄd ib¯anI, pãaiNib¯anI, rsayn ib¯anI, pdaàTib¯anI sba† brabr 
iHmism ŸKeyeCn| …mn ik harˆ†n inejw …ksmy beliCelnW "bàtmankael 
jIbenr ˆ‡pi¹ iney Babbar mt baej kaj Vr ikCu† Ÿn†, tar Ÿcey br„ bó¼r 
ˆ‡pi¹ iney Baba ŸZet paer' (It is mere rubbish thinking at present of the origin of 
life; one might as well think about the origin of matter)| …r karN Hl jIbenr 
ˆ‡pi¹sUck pãSÈguela ìnet Zt sHj srl ŸSanay, … §elar smaDan ikÇ¼ …t Ÿsaja 
ny; …r meDY luikey reyeC  AÇ»iàniHt nana jiFlta| tarperw manuexr AnusiÉ‡su 
mn bes Taek in| Vjanaek janbar VgãeH ˆ¹r Kuƒej inet ŸceyeC pãitinyt|  ikÇ¼ 
jIbenr "ŸgaelakDaƒDa'r smaDan Ÿta …t sHj ny ŸZ "jlb‡ trl„' …r  smaDan 
Ÿpey Zaeb, Zidw manux ikÇ¼ pãitinyt† VSabadI| … pãse˜ Ÿjih baàNelr ˆi¹¡iF 
sMàtbY W 
 

Life is beginning to cease to be a mystery and becoming practically 
a cryptogram, a puzzle, a code that can be broken, a working 
model that sooner or later can be made.  

 
 

http://www.mukto-mona.com/Articles/avijit/
http://www.mukto-mona.com/Articles/life/life2.pdf


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

 
 
 
baànal … ˆi¹¡iF keriCeln 1967 sael; …r pr keyk dSk par Hey ŸgeC| 
tarprw jIbenr sifk s„¯a Vr ˆ‡pi¹r †itHas sifkBaeb pawya Zae¬C ik? 
Vsel jIbenr ˆ‡pi¹ek buJet Hel jR jget Vr jIbjget ibbàtnek Kub 
BalBaeb ŸbaJa CaRa git Ÿn†|  jR jget ibbàtn blet Vim mHaibeSÿr ˆ‡pi¹ …b„ 
tar DarabaiHk º¡mibkaSek buJai¬C| Vj ŸTek  ŸmaFamuiF saeR carS ŸkaiF bCr 
Veg Vmaedr …† pâiTbIr jnM HeyiCl| ikBaeb mHaibeýParN ŸTek ìr› ker  
pãTimk kinkar ˆ‡pi¹, tarpr DIer DIer …k smy Si¹¡r pãaDanY Atº¡m ker ìr› 
Hl pdaeàTr pãaDanY,  Ÿs† ŸTek ìr› ker taram¸l, Ÿkaeysar, CayapT, sUàZ,  
ŸsOrjg‡, sbikCu par Hey ikBaeb AbeSex Vmaedr … pâiTbIr jnM Hl tar …kiF 
pàZayº¡imk DarNa pãTm gãÇùkar tar "Vela Haet cilyaeC VƒDaerr ZaºI' b†iFet 
(A«™r pãkaSnI; 2005, 2006) idet Ÿcña kereC| ˆ¹¡ b†iFek  jRjget 
ibbàtenr …kiF s„iQÐ pãkaS iHesebw Dra ŸZet paer|  teb jRjget ibbàtn† 
ikÇ¼ sbFuk™ ny|  pãaeNr ˆ‡pi¹ Vr jIbjget ibbàtenr †itHasFa na tuel Drel 
gæpiF AsÚpUàN† ŸTek Zaeb|  baó»eb ibbàtn ŸZ Anuº¡em GeFeC ta Hl : 
 

jR jget ibbàtn Î> pãaeNr ˆ‡pi¹ Î> pãjaitr ˆ‡pi¹ Î> 
manuexr ˆ‡pi¹  

 
teb … b†iFet Vmaedr Velacna mUltW pãaeNr ˆ‡pi¹r ibxey† sImabÁ Takeb| 
 
 
Ÿs† saeR carS ŸkaiF bCr Vegkar pâiTbI ikÇ¼ Ÿkan idk idey† Vjekr pâiTbIr 
mt iCl na| tKn pâiTbIet Ÿkan pãaN iCl na| pâiTbI iCl pãc¸ ˆ¹Ð, Vr VkaS 
Vr pâiTbI pirpUàN iCl ibxa¹¡ gYaes| tarpr …ksmy AenkikCur bdl Hl, 
pâiTbIw …ksmy bairDaray SItl Hl| …min …k pirióùitet …kekaxI jIebr ˆÄb 
GFl|  teb ifk Ÿkan meHÆÅQeN …kekaxI jIebr ˆ‡pi¹ Vr tarpr Ÿs† VnÆdDara 
º¡magt bûekaex CiRey idey sbuj gaCpalaek VeÆdailt kereC, ik„ba paiKr 
kšjen pâiTbIr VkaS-batas Birey tueleC ta Vr Vj HlP ker bla Zeb na| … 
pâiTbIet jIbenr pãTm VibàBab sÚpeàk Aenk Anukæp VeC| …§elaek ŸmaFamuiF 
paƒciF Baeg Bag kra Zay (VKtar›°aman, 1998) : 
 

1) Aitpãakáitk GFna : jIbenr VibàBab HeyeC Aitpãakáitk 
(supernatural) w Ae¯y GFna iHeseb| 
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2) sâiñbad : ibeSx leQY ba ˆeÀeSY, ibraF Ÿkan pirkæpnar A„S 
iHeseb jIbenr sâiñ kra HeyiCl| …r nam sâiñbad ba ibeSx sâiñ t¹Ô 
(Theory of special creation)|  
 
3) ÷tWjnnbad : ÷tWýP™àtBaeb† myla-Vbàjna ŸTek pãaeNr sâiñ 
Hy| …DarNaek bel ÷tWjnn t¹Ô (Theory of spontaneous 
generation)|  
 
4) biHàjget ˆ‡pi¹ : … DarNa AnuZayI jIbn pâiTbIr biHóùW (Extra 
terrestrial) pirebS ŸTek| Darna kra Hy pâiTbIr  biHàjget ŸkaTaw 
na ŸkaTaw pãaN icrkal† iCl, Vr ŸsKan ŸTek† pâiTbIet pãaeNr 
ibkaS GeFeC| 
 
5) ojb rasayink t¹Ô : rasayink pãiº¡yar mDY idey Vidm pirebeS 
AEjb (jR) bó¼ Het pâiTbIet† jIbenr ˆ‡pi¹ HeyeC|  …† te¹Ôr 
nam jIbenr rasayink ˆ‡pi¹ t¹Ô (Chemical theory of origin of 
life)| … te¹Ôr Apr …kiF nam AjIbjin (Abiogenesis)| 

 
 
pãTema¹¡ duiF Anukæp ib¯aenr Vwtay peR na| …† t¹Ô duiF Vsel men ker ibSal 
pirkæpnar A„S iHeseb ‰Sÿr pâiTbIet …ksmy pãaN sâiîF kern| ikÇ¼ …† t¹Ôguelar 
Ÿkan AberaH ba AnuisÁaÇ» Ÿn†, ik„ba Takelw ta prIQa, inrIQa ba pàZebQN Ãara 
Zaca† kra Zy na|  teb 7 iden ibSÿ sâiñr ba†eblIy sâiñbaedr ŸZ bYaKYa Padar 
suyaerj ideyeCn ba sâiñ muHUeàtr tairK iHeseb Vàc ibSp ˆSar Za beleCn (skal 
9-30, m˜lbar, 2004 KãIW pU) taek ib¯an sifk men ker na|  pãkáitet pãaÐ 
Pislaid pàZebQN ker …b„ AnYanY prIQar saHaeZY taƒedr DarNar Asarta pãmaiNt 
Hy|  Vr taCaRa ib¯an Ae¯ybadI ny| ib¯an Kub kefarBaeb† bó¼badI|  pãaeNr 
ˆ‡pi¹ ikBaeb HeyeC ta pãakáitk inym-kanuenr iBi¹et† ib¯an janet cay| 
VDuink ib¯an jnM ineyeC Zaedr Hat idey tara mDYZugIy Babbad Vr Ae¯ybaedr 
tIbã iberaDI iCeln| Ÿbkn, Ÿdkaàt, inˆFn, gYaililw, Ÿkplar imel ib¯an w 
Zui¹¡baedr s„ôâit geReCn, ZÇ½sBYtar daàSink iBi¹pãó»r óùapn kereCn| per 
ibkiSt HeyeC rsaynibdYa Vr tar saeT saeT jIbibdYa| ikÇ¼ pãaeNr ˆ‡pi¹ iney 
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Ÿkan sifk DarNa tKnw manuexr men iCl na| "inmÈ'eSãnIr pãaNI ŸZmn kIF pt„g 
÷tWýP™àtBaeb maiF, kada myla Vbàjna ŸTek jnM Ÿny - …† ibSÿas pãacIn cIn, Bart 
Vr imSer Vmra ŸdKet pa†| …r karNw iCl| Vbàjna kadar meDY kIeFr ihm 
parar Pel ta ŸTek† ŸZ kIeFr jnM Hy, ta janet Hel ŸZ Si¹¡SalI ANubIQN ZeÇ½r 
pãeyajn Hy, ta tKnkar iden iCl na| Pel jIbenr ˆ‡pi¹r …† ÷týP™àt t¹Ô 
dIàGkal manb smaej rajtÔ kereC| …mnik S'caerk bCr Vegw ZKn VDuink 
ib¯an Zaºa ìr› ker tKnw …† ÷tWýP™àtt¹Ô (Theory of spontaneous generation) 
bHal tibyet† rajtÔ kreC| ìDu Ÿrag jIbaNu ba VNubIQiNk jIebr ŸQeº† 
ny, …mnik bR bR pãaNIr ŸQeºw*|   ibãiFS gebxk VelkjaÆdar nIhHYam (1157-
1217) ibSÿas kretn Par gaC smueÅr lbNa¹¡ painet ŸPel raKel ta ŸTek rajHaƒs 
jnM Ÿny| jYan bYapiFýF ŸHlmÆF (1580-1644) Babetn Gàma¹¡ Ÿna„ra AÇ»àbas Gerr 
Ÿkanay ŸPel raKel ta ŸTek †ƒdur Vpna Vpin† jnM Ÿny! Œnib„S Stekr 
maJamaiJ smy mUltW lu† paó¼err gebxNar mDY idey Vmra …† pueran DarNa ŸCeR 
Ÿd† (prbàtI ADYaey ÷tWýP™àtt¹Ô …b„ …r mâtuY iney ibó»airt Velacna kra Heb)|   
 
 
Œnib„S Stekr ŸSxaeàD ZKn ÷tWjnnbad gãHneZagY ibebict Hi¬Cl na, tKn AnY 
…kiF Anukæp pãó»aibt Hy| tar mUl kTa Hl jIbenr pãTm VibàBab HeyiCl 
mHaibeSÿ| ŸsKan ŸTek pâiTbIet jIbn …eseC|  … Anukeæpr nam biHiàbeSÿ jIbenr 
ˆ‡pi¹ (Extra terrestrial origin of life)| pãTm idek irKFar, VreHinyas (taƒr 
Anukeæpr nam iCela "pYanýpaiàmya', … b†eyr sÐm ADYaey … iney ibó»airtBaeb 
Velacna kra HeyeC) …b„ prbàtIet bã›ks, S', iº¡k, Heyl, ibº¡mis„H pãmuK …† 
te¹Ôr pãcark iCeln| taedr met pâiTbIr ba†er Ÿkan gãeH ba AnY ŸkaTaw jIbenr 
ˆ‡pi¹ HeyiCl| ŸsKan Het pãaN Ÿýpar ba AnubIj iHeseb pâiTbIet …esiCl| ikÇ¼ 

                                                 
* jIbenr ÷tWýPšàt ba Vpna Vpin ˆ‡pi¹r DarNa ikÇ¼ bû pãacIn| …r pãmaN …irýFFelr ŸlKayw reyeC|  Zidw … kTa 
taƒr jana† iCl ŸZ jIb ŸTek† jIebr ˆ‡pi¹ Hy, tbuw …irýFFl Ÿkan Ÿkan ŸCaF pãaNI  (ŸZmn ikCu maC …b„ pt„g) 
÷tWýP™àtBaeb ˆÄut Hy bel ibSÿas kretn|  tar ibKYat b† pãaNIjgetr †itHas (Historia Animalium)-… …DreNr 
…kiF ibbrN ideyeCn : 
 

"ViDka„S maeCr jnM ihm ŸTek Hey Taek| teb …mn ikCu maC VeC  ŸZ§elar jnM Hy kada w bail ŸTek| 
…kbar inehaesr kaeC …kiF puk™r ìikey Zay| …r tledeSr kada ìikey Zay| tarpr ŸbS keykidn pr 
bâiîFet puk™riF Ber Zay| … ŸdKa Ÿgl puk™er jenMeC nana rkemr "mUelF jatIy' ŸCaF maC| kaej† …iF pirôar ŸZ 
ikCu maC ÷tWýP™àtBaeb jnMay| tar jnY ihemr ba ŸZOn iº¡yar drkar Hy na|' 
 

 Vjekr idenr ¯aenr ŸpãQapeF …irýFFelr … bàNna Hyt Haisr ŸKarak ŸZagaeb| 
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mHaSUenYr pirebS …† VÇ»WgãH pirÙmenr jnY …t† pãitk™l (inmÈmaºar tap, bayur 
Anupióùit, ˆ¬cSi¹¡r ibikrN, AkæpnIy dUrtÔ †tYaid) ŸZ …Baeb pâiTbIet pãaeNr 
ibkaS …b„ iFek Takar sÝabna pãay AsÝb† bla cel| kaàl sYagan Vr SekaBiô 
1966 sael AnujIebr VÇ»WnaQiºk pirÙmeNr maDYem pâiTbIet pãaN sâiîFr ŸQeº 
nana Drenr smsYar †i˜t ideyeCn| tara iHesb ker ŸdiKeyeCn, ANujIb§ela Zid 
…k ma†º¡enr km Hy teb Ÿs§elar peQ pâiTbIet jIbn DareNr ˆpeZagI 
A˜aNuDarN kra sÝb ny| Vbar ANujIb§ela Zid …k ma†º¡enr ŸbSI Hy teb 
pâiTbIr mt AnY Ÿkan gãH ŸTek …† Deraenr pãaNkNa inàgt Hey pâiTbIet cel Vsa 
Kub† kifn| Vr ibikrNjint ibiBÊ kareN Ÿs§elar pueR Zabar sÝabna Ÿta VeC†|  
tarprw teàkr Kaiter Zid Der Ÿnwya Hy ŸZ, ifk ifk …k ma†º¡enr AnujIebra 
Ÿkan na  Ÿkan Baeb pâiTbIet Vset sQm HeyiCela, sYagan Vr SekaBiô iHesb 
ideyeCn ŸZ, pâiTbIek …kS' ŸkaiF bCer …kiF maº … DreNr Ÿýpar Ÿpet Hel 
Vmaedr gYalai¤r 100iF pãaNDarNQm gãHek …ksaeT 1000 Fn AnubIj CRaet 
Heb|  ikÇ¼ Vmaedr gYalai¤et … Drenr 100iF gãH Ÿta dUerr kTa, pâiTbI CaRa AnY 
Ÿkan jIbnbaHI gãeHr sÉan† …Kena Ÿmelin| Vr taCaRa  Zid Der† Ÿnwya Hy, 
ibSal dUrtÔ paiR idey pãaeNr bIj … pâiTbIet …esiCl, ta Helw pãSÈ ŸTek Zay 
biHàibeSÿ† ba ik Baeb pãaeNr ˆ‡pi¹ HeyiCl? tar maen pâiTbIr ŸQeº ŸZ smsYaiFr 
smaDan kra Zai¬Cl na, biHiàbeSÿr idek Ÿfel idey Ÿs† smsYaiFek ŸpCaenar pãyas 
Ÿnya Hl maº|  
 
 
pâiTbIet pãit inyt ˆèaipÆh VCer pReC pº-piºkay pãay† Vmra …Drenr Kbr 
ŸdKet pa†| …§elaek† pãaTimkBaeb pãaN kNar baHn bel men kern biHiàbeSÿ 
jIbenr ˆ‡pi¹ te¹Ôr pãb¹¡ara|  ikÇ¼ prIQa-inrIQa ker ŸdKa ŸgeC ŸZ smó» 
AYama†ena …ish ˆèaipeÆhr ˆpr Br ker …† pâiTbIet …eseC Ÿs§elar saeT 
pâiTbIet otrI AYama†ena …isehr paàTkY reyeC ibó»r| mHakaeSr ˆèaipeÆhr saeT 
Vsa AYama†ena …ish§elar meDY ikCu bamabàtI …b„ ikCu hanabàtI (left and right-
handed); Pel …§elar Ÿkan Velak iº¡ya Ÿn†| ikÇ¼ pâiTbIet pãakâitk ˆpaey otrI 
AYama†ena …ish§ela sb† bamabàtI (left-handed)| … CaRa …mn ikCu AYama†ena 
…ish ˆèaipeÆh pawya ŸgeC ŸZ§ela pâiTbIr Ÿkan jIeb ŸdKa Zay na| ta† AiDka„S 
ib¯anI men kern … sb AYama†ena …ish ŸTek pâiTbIr AYama†ena …ish otrI Het 
paer na| 
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Vsel … pâiTbIet†  Vidm Abóùay AEjb pdaàT Het jIbenr ˆ‡pi¹ HeyeC …b„ ta 
Ÿkan rHsYjnk kareN ny, br„ jana ikCu rasayink pãiº¡yar maDYem - jIbenr …† 
rasayink ˆ‡pi¹ t¹Ôek† (Chemical theory of origin of life) Vj pâiTbIr AiDka„S 
ib¯anIra sifk bel Ÿmen ineyeCn| gt Stekr ŸSxBaeg Tmas Ha¤il Vr jn 
iFe¸elr  gebxNay jIbenr …† bó¼gt iBi¹r kTa saDarNBaeb pãkaS ŸpeyiCl| 
tarprw AenkFa† ŸDƒayaeF iCl sbikCu|  DIer DIer k™yaSa ŸkeFeC, kaFeC| Ha¤ilr 
ˆ¹rsUrIra ŸZmn Haiàh, ˆ†lsn, baànal, Hlehn, ŸkliBn, wpairn, imlar, †ˆer, 
hbJaenaiô pãmuK ib¯anIra manb menr k™yaSa kaiFey jIbenr …† bó¼badIrœpiFek 
pãitiòt krbar pãyas ŸpeyeCn|  
 
Vmra VgamI ADYaey … t¹Ô iney ibó»airtBaeb Velacna krb| 

 
puniàlKn  : 8/8/2006 
 
{tâtIy ADYay, pãaeNr ˆ‡s sÉaen (pãaeNr pãaN jaigeC Ÿtamair pãaeN) : AiBij‡ ray …b„ Pird 
VHemd; Absr pãkaSnI, zaka ŸTek 2007 …r ŸPbã›yarI pãkaiStbY} 
 
 

prbàtI pàb ÅîFbY... 
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AEjbjin  : jIbenr rasayink ˆ‡pi¹ 
(pãaeNr pãaN jaigeC Ÿtamair pãaeN -4) 

AiBij‡ ray
 
 

pUàbbàtI peàbr pr... 
 

pãaN Birey, tâxa Hirey 
Ÿmaer Vera Vera Vera daw pãaN| 

-rbIÆÅnaT fak™r 

 
"÷tWjnnbaedr mâtuY : 
 
"÷tWjnnbad'ek (Theory of spontaneous generation) HiFey Ÿdwyar káittÔ  
AHrH† lu† paó¼rek Ÿdwya Hey Taek| ikÇ¼ …iFw stY ŸZ, ÷tWjnenr maDYem pãaN 
ŸZ kKn† ˆ‡pi¹ Het pareb na - …mn DarNay paó¼r inej kKn† inWseÆdH iCeln 
na| paó¼r … iney …kbar …mn mÇ»bYw kereCn,  tar ibS  bCerr £aiÇ»HIn gebxNay 
kKnw men Hy in ŸZ, …Baeb pãaeNr ˆÄb …ekbaer† AsÝb|  Vsel paó¼r taƒr 
ibKYat prIQar saHaeZY ŸZFa ŸdiKeyiCeln ta Hl,   jIbaNumu¹¡ inyiÇ½t (paó¼r pãd¹) 
pirebeS pãaN Vpna Vpin jnM Ÿny na; ikÇ¼ AnY pirebeS AnY Baeb ŸZ kKn† jnM 
inet pareb na - …† kTa ikÇ¼ paó¼err PlaPl HlP ker bleC na| bYaparFa …kFu 
pirôar kra pãeyajn| 
 

 
icº 4.1: lu† paó¼r (1822-

1895)| 

Œnib„S Sta×Ir ŸSxaeàD ÷tWjnn iney ib¯anIedr meDY 
ZeTñ† mteBd iCl| bYapariFr …kFa suraHa krbar jnY 
PrasI ib¯anI pueS (F. A. Pouchet) …kiF prIQar 
beÆdabó» kreln| itin KeRr inàZas iney mu¹¡ …b„ ibìÁ 
bataes ŸbS ikCu prIQa inrIQa ker pãmaN Ÿpeln ŸZ, 
ANujIb ÷tWýP™àtBaeb† KeRr inàZaes jnM ine¬C| ikÇ¼ 
1860 sael lu† paó¼r (Louis Pasteur, 1822-1895) 
pueSr …† PlaPlek cYael² kreln| itin †ö …b„ icinr 
imSãN …kFa paeº Ber mu¹¡-bataes ŸreK Ÿdn|  

http://www.mukto-mona.com/Articles/avijit/
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ikCuQN per† ŸdKeln paeºr imSãNiF bYakeFirya …b„ pãeFaejayay Ber ŸgeC| ikÇ¼ 
bataesr pãbaH bÉ ker idey …k† prIQa punray ker ŸdKeln - …baer ikÇ¼ Ÿkan 
ANujIb jnMae¬C na|  paó¼r ŸGaxna kreln ŸZ, bataes Zid Ÿkan Ÿýpar na Taek, 
AàTa‡ batas Zid ibìÁ Taek teb  Ÿkan ÷tW jnn Hy na| 
 
pueS …b„ paó¼r dujn† iCeln Ÿs smykar namkra ib¯anI| ikÇ¼ …kjn ÷tWjnenr 
smàTk, Verkjn iberaDI| taƒedr mteBd ŸTek Vsl stYFa Ÿbr krbar jnY PrasI 
ib¯an VkaedmI …kiF kimSn gfn ker du'ib¯anIek† inejedr mtbaedr peQ 
ŸZOi¹¡kta pãmaeNr jnY VmÇ½N janaeln|  
 
du† ib¯anI† …kmt Heln ŸZ, ƒ̂cu pàbetr cURay batas Taek tulnamUlkBaeb ibìÁ 
…b„ jIbaNumu¹¡| kaej† ŸsKaen igey w† jIbaNumu¹¡ pirbeS prIQa krel 
÷tWjnenr bYapaer Vsl stY jana Zaeb|  ta† kreln paó¼r; 20iF Pçaeô KeRr 
inàZas Ber Ÿs§ela sIl ker gaDar ipef caipey rwyana ideln Væps pàbetr maˆÆF 
båYae«r cURay| ŸsKaen igey itin sIlgala ŸBe˜ batas zuket idey …kFu per† Vbar 
sIl ker ideln| per …§elaek iney inejr gebxNagaer iPer Vesn| ikCuidn per 
ŸdKa Ÿgl …kiF CaRa AnY Ÿkan Pçaeô jIbaNu Ÿn†| … ŸTek paó¼r isÁaÇ» ineln ŸZ,  
Pçaeô pãaeNr Ÿkan ÷tWjnn Hy in|   
 
1864 saelr 22 ŸS jun pueS …b„ paó¼r ˆByek† kimSenr samen Haijr Hwyar 
VmÇ½N janaena Hl| paó¼r Vselw pueS ikÇ¼ ŸSx pàZÇ» Vseln na| paó¼r tar 
prIQay pawya 19 iF Pçaô kimSenr sdsYedr ŸdKaeln| Ÿkan jIbaNu ŸdKa Ÿgl na|  
tKn kimSenr ŸTek seÆdH kra Hl ŸZ, Pçaeôr iBeter Hyt ANujIb jnMaenar mt 
pàZaÐ batas Ÿn†, Ÿs jnY† jIbaNu jnMae¬C na| paó¼r tKn baDY Hey …kiF Pçaeôr 
nl ŸBe˜  batas ibeSåxN ker ŸdKaeln ŸZ taet  batas ba Ai¤ejenr pirman 
÷aBaibk maºay† VeC| tKn Vbar pãSÈ Ÿtala Hl, paó¼r ŸZ ‰eör imSãN bYbHar 
kreCn taet Hyt ANujIb baƒcet paer na|  …† seÆdeHr jbab idet igey paó¼r 
VerkiF Pçaeôr nl ŸBe˜ taet batas zukaeln, tarpr itnidn ŸKala jaygay ŸreK 
idey ŸdKaeln ŸZ imSãNiF ANujIeb Biàt Hey ŸgeC| AnY Pçaô §elaek AQt ŸreK 
Ÿdwya Hl|  ŸbS keyk bCr prw taet Ÿkan ANujIb pawya Ÿgl na|  paó¼err sIl 
kra Pçaô 140 bCr perw Ÿtmin Abóùay VeC, Ÿkan jIbaNur Aió»tÔ pawya Zay in| 
tar Aenk Veg† AbSY pãmaiNt Hey ŸgeC ANujIebr ÷tWjnn Hy na|  
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wpairn-Halehn t¹Ô : 
÷tW jnn Bul pãmaiNt Hwyay …kFa ijins ŸbaJa Ÿgl ŸZ, Vpna-Vpin pãaeNr 
ˆ‡pi¹ Hy na|  ikÇ¼ …iFŸk "Ÿbd-bakY' iHeseb ibSÿas krel Heb na, karN …iF Ÿkan 
÷tWisÁ ny| Vsel sifk bakYiF Heb, "pâiTbIr Vjekr idenr ŸZ pirebS Ÿs† 
pirebeS jR pdaàT ŸTek pãaN Vpna-Vpin otrI Het paer na'| …baer ifk VeC| 
karN, Vjekr idenr pâiTbIr Cib pãacIn pâiTbIr CibFa ŸTek …ekbaer† Vlada| 
ib¯anIra Vj men kern, w† Vidm pâiTbIr ibjarkIy pirebeS† jR ˆpadan ŸTek 
DIer DIer smy saepQ ibiBÊ Dap Ÿpirey jIbenr ˆ‡pi¹ GeFeC Ÿkan Ae¯y kareN 
ny, br„ jana ikCu rayayink pãiº¡yar maDYem| …† t¹ÔiFek bla Hy jIbenr 
rasayink ˆ‡pi¹ t¹Ô (Chemical theory of Origin of Life)| …† t¹ÔiFr kTa Vegr 
ADYaey KainkFa beliC| teb puera t¹ÔiF iney …kFu per† ibó»airt Baeb Velacna 
kra Heb|   
 
caàls harˆ†n … mtbadiF manetn,* ikÇ¼ Hyt ŸgaƒRa DàmbadIŸdr Bey muK Kuletn na 
Ÿtmn|  ikÇ¼ "harˆ†enr bulhg' bel pirict ibKYat ib¯anI iF…†c Ha¤il Vr 
ibKYat ibãiFS pdaàT ib¯anI jn iF¸l pãkaeSY saDarN jngeNr kaeC jIbenr 
rasayink t¹Ô pãcar ker DIer DIer …iFek jnipãy ker tueln| teb jIbenr ˆ‡pi¹r 
VDuink rasayink te¹Ôr jnMdata ikÇ¼ …ra Ÿkˆ nn| jnMdata iHeseb kaˆek gãHn 
kret Hel kret Heb r›S pãaNrsaynibd wpairn (Alexandar I. Oparin) Ÿk|  itin 
1922 sael "jIbenr ˆ‡pi¹' naem r›S Baxay …kiF b† ŸleKn| …† b†iFet† itin 
pãTm baerr mt … pâiTbIet jIbenr ˆ‡pi¹ ik Baeb HeyiCl tar  …kFa DarNa 
Ÿdwyar Ÿcña kern|  ibbàtenr duiF peàbr kTa itin bleln b†ey -  rasayink 
ibbàtn (chemical evolution), Vr ojb ibbàtn (organic evolution)| pãTm peàb 
rasayink pirbàtenr Pel jR bó¼ ŸTek jIbenr ˆ‡pi¹ Hy, prbàtI peàb harˆ†enr  
ŸdKaena peT jIb ŸTek jIebr ibbàtn GeF | wpairenr met … duiF pàb Vsel 
Aibi¬CÊ GFna| duiF pàb imel† Hy sÚpUàN ibbàtn (complete evolution)|   
                                                           
* caàls harˆ†enr Origin of Species ba "pãjaitr ˆ‡pi¹' b†iF  ˆiÄd w pãaNI jget pãakâitk inàbacenr maDYem 
ibbiàtt Hey ik Baeb ntun ntun pãjaitr ˆÄb GeF … sÜeÉ smYk DarNa idelw pãaeNr ˆ‡s sÜeÉ …iF iCl inrb|  ikÇ¼ 
harˆ†enr bYi¹¡gt Vóùa iCl "Vidm ibjarkIy pirebeS AEjb pirebeS AEjb pdaàT Het† ŸZ ojb pdaàT ˆ‡pÊ Hey 
pãaeNr ˆÄb Vr ibkaS GeFeC' …† rayaink ˆ‡pi¹ te¹Ôr ˆpr |  jnsmeQ …iF pãkaS na krelw "pãjaitr ˆ‡pi¹' b†iF 
pãkaeSr k bCr per  tar bÉ™ ŸjasP ûkarek ŸlKa …kiF icifet pãaeNr ˆ‡pi¹ iney tar Vnumaenr kTa jainey beln, 
"…kFa ŸCa´ ˆîm puker (warm little pond) ibiBÊ DreNr AYaemainya, PsPirk lbn, Vela, tap, tiR‡ sb ikCu imel 
imeS... ŸpãaiFn ŸZOg ˆ‡pÊ HeyeC...|' harˆ†n kiTt …† "ŸCa´ ˆîm pukr†' He¬C prbàtIet Halehn biàNt tTakiTt 
"Vidm suYp' (primordial soup) Za †ˆer …b„ imlar 1953 sael prIQagaer s„eSåxN GiFey …imena …ish ŸpeyiCeln|   
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wpairenr b†iFr ŸbS k'iF r›S s„ôrN pãkaiSt Hy| tarmeDY 1927 saelr biàDt 
s„ôrNiF "The Origin of Life' naem  †„erjI Baxay AnUidt Hy - 1938 sael| ikÇ¼ 
…r meDY†  Halehn (J.B.S Haldane) naem Verk ib¯anI wpairenr kaejr kTa ikCu 
na Ÿjen† pãay …k† rkm b¹¡bY sH VerkiF b† ileKiCeln| du† ib¯anIek† sman 
÷Ikáit idet jIbenr ˆ‡pi¹r rasayink t¹ÔiFek  …Kn "wpairn-Halehn t¹Ô' naem† 
AiBiHt kra Hy| 
 
wpairn Vr Halehn du'jen† taedr 
ŸlKay bleln,  saeR carS ŸkaiF bCr 
Vegkar pâiTbI ikÇ¼ Ÿkan idk idey† 
Vjekr pâiTbIr mt iCl na| … smy 
pâiTbI iCl pãc¸ grm, Aenekr met 
tapmaºa iCl pãay 5000-6000 ihgãIr 
mt|  pain pRa maº† ta baîp Hey ˆeR 
cel ŸZt|  

 
icº 4.2: Ÿjib …s Halehn (baem) 
Vel¤aÆdar wpairn (haen) 

 
tKn ŸsKaen iCl na Ÿkan pãaN, iCl na Ÿkan mu¹¡ Ai¤ejn| VkaS Vr pâiTbI 
pirpUàN iCl Ha†ehäaejn(H), iHilyam (He), na†ŸFäaejn (N), imeTn (CH4), 
AYaemainyar (NH3) mt ibxa¹¡ gYaes|  saeT iCl jlIy baîp Vr ikCu Kinj pdaàT| 
per pâiTbIr ABYÇ»róù tap bâiÁr saeT saeT Vr sUeàZr mHakeàxr Faen AiDka„S 
pãaTimk gYas§ela ˆeR cel Zay| Ai¤ejenr pueraFuk™ ibiBÊ Drenr ibiBÊ Drenr 
prmaNur saeT imel nana Drenr A¤a†h otrI ker| kaàbnw ibiBÊ Datur saeT Zu¹¡ 
Hey otrI ker nana Drenr ŸmFal kaàba†h| otrI Hy DIer DIer kaàbn-ha† A¤a†h, 
na†eFäaejn, isilkn-ha†-A¤a†h, Ha†ehäae£airk …ish Vr samanY pirmaeN 
Ha†ehäaejn, imeTn, kaàbn mena¤a†h, AYaemainya,  Ha†ŸhäaePçairk …ish †tYaid| 
bayum¸el Ÿta Ÿkan mu¹¡-Ai¤ejn iCl na,  Vr Ÿs† saeT bayum¸elr ba†er Vjekr 
idenr mt wejaenr ó»rw iCl na| ta† sUeàZr Velar Ait Ÿb§nI riSM Kub sHej† 
pâiTbIet …es ŸpOƒCut| Vr …¤ riSM, gama riSM, kisMk riSM §elar ibikrN, Vr Ÿs† 
saeT obduYitk ibikrNw iCl Vjekr idenr Ÿcey bû§n ŸbSI|  wpairn Vr 
Halehenr met …mn …kiF pãaNHIn pirebeS …kFa smy …sb gYaesr ˆpr 
ˆ¬cSi¹¡r ibikreNr pãBaeb nana Drenr ojb rasayink pdaeàTr ˆÄb Hy| …§ela 
prbàtIet inejedr meDY ibiº¡yar maDYem Vera jiFl ojb pdaàT ˆ‡pÊ ker| …§ela 
ŸTek† prbàtIet iJiL otrI Hy| iJiLbÁ …sb ojb pdaàT ba ŸpãaiFneyh º¡em º¡em 
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…nja†m DarN kret Taek Vr ibpak iº¡yar Qmta Aàjn ker| …iF …ksmy …r 
mDYkar b„Sgitr s„ekt idey inejr pãitkáit otrI kret w ba pirbYi¹¡ 
(mutation) GFaet sQm Hy| …Baeb† …kFa smy  otrI Hy pãTm Vid w srl 
jIbenr| teb … ó»er jIbn iCl AekaxIy;  per ta ŸTek ŸkaxIy jIebr ˆÄb Hy|  
… t¹ÔiFr mUl inàZasiF Hl …iF AEjbjin (abiogenesis) - AàTa‡, AEjb jR ŸTek 
jIebr ˆ‡pi¹r indàSk| …k† Drenr AEjbjin s„º¡aÇ» DarNa sminÓt ker prbàtIet 
b† ŸleKn Ÿj ih baànal "The physical basis of life' (1951) …b„ du'bar Ÿnaebl 
ibjyI ib¯anI HYaræh †ˆer "Planets, their origin and Development' (1952) 
iSeranaem| taƒedr …b„ prbàtIet AnYanY ib¯anIedr º¡imk Abdaenr pirepãiQet† 
jIbenr AEjbjin ba rasayink ˆ‡pi¹r t¹ÔiF  DIer DIer ob¯aink smaej pãitiîft 
Hy|  
 
wpairn-Halehn te¹Ôr stYta Zaca†: 
 
t¹Ô idel† Ÿta Heb na, …r prIQalØ pãmaN ca†| ik Baeb ŸbaJa Zaeb ŸZ wpairn-
Halehn sitY kTa bleCn? wpairn-Halehenr t¹ÔanuZayI,Vidm ibjarkIy pirebeS 
Aenk srl AEjb pdaàT ŸTek Vpna-Vpin nana Drenr jiFl ojb pdaàT otrI 
HeyiCl| ikÇ¼ bYaparFa prIQa ker stY-imTYa Zaca† kra Kub† kifn| karN pâiTbI 
Ÿta Vr Vidm pirebeS cupiF ker bes Ÿn†| …r pirebS †itmeDY† bdel ŸgeC 
ibó»r| … pirbiàtt pirebeS Ÿta prIQa ker stY-imTYa Zaca† krar Ÿkan maen Hy 
na| taHel drkar …kFa káiºm pirebeSr| ŸkanBaeb Zid …† káiºm Vidm pirebS 
otrI ker ŸdKaena Zay ŸZ, pâiTbIr Videt ŸZ smó» gYas pãkáitet ibdYman iCl …b„ 
tKn ŸZ smó» Si¹¡ Vr ibikrN siº¡y iCl, taedr pãBaeb AYama†ena …ish, ibiBÊ 
srl Sàkra, ojb …ish Vr tar ŸbssmUH otrI Het paer, taHel† jIbenr 
rasayink ˆ‡pi¹ s„º¡aÇ» AnukæpiFr peQ Ÿjaraela Zui¹¡ pawya Zaeb| 
 
 
iSkaega ibSÿibdaleyr Ÿnaebl purôar ibjyI rsaynibd HYarlh is. †ˆer (Harld C. 
Urey) taƒr gãajueyF Caº Ÿönil …l. imlar (Sanley L. Miller) ek wpairenr 
rasayink pãiº¡yay jIbn ˆÄebr AnukæpiF sifk ikna Zaca† ker ŸdKet bleln| 
imlar 1953 sael …kiF bayu ineraDk kaƒecr Pçaeô  Vid pâiTbIr pirebeSr …kFa 
nkl  dSa otrI kern, AenkFa pãd¹ Cibr mt (icº 4.3 k)| itin Veg† paÚp ker 
…r iBtr ŸTek batas Ÿbr ker Ÿnn| tarpr s„Zu¹¡ Pçaeôr pain P™iFey jlIy baîp 
otrI kern| …kiF bR paƒc ilFar Pçaeô Ha†ehäaejn, imeTn w AYaemainya gYas pãebS 
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kran|  ŸsKaen w† Vegr P™FÇ» jlIy baîp …es imeS Zay| …bar itin imSãeN 
obduYitk pãbaH calu kern| ibiº¡yajat gYas§elaek SItekr saHaeZY GnIBUt kra 
Hy, …b„ tarpr Ÿs§ela ibeSåxN kra Hy| 
 
 
lQYnIy ŸZ, pãkáitet pãaÐ 20iF AYama†ena …isehr meDY pãTm prIQaet† 9 iF 
AYama†ena …ish pawya Zay| …§ela He¬C (1) gåa†isn, (2)…lain, (3) VlPa- 
AYama†enabuFäaiyk …ish, (4) VlPa- AYama†enaesabuFäaiyk …ish, (5) ibFa-…lain, 
(6) …ÚpariFk …ish, (7) gåuFaimk …ish, (8) sarekaisn, …b„ (9) …n-imTa†l 
…lainn| …CaRaw otrI Hy …lihHa†h w ikeFan| …† duiF ˆpadan Kub† §r›tÔpUàN, 
karN …§ela jaiRt Hey per ojb …ish otrI kret paer| 

 
 

 
   

icº 4.3: (k) imlar w †ˆerr ibKYat prIQa : Vidm ibjarkIy pirebeS obduYitk pãbaeHr 
maDYem ojb bó¼ ˆ‡padn (K) imlar w weàgl pãmueKr prIQay ˆ‡pÊ 18 iF ojb …ish 

 

 6



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

 
 
 

 
 
ˆ‡pÊ …imena …ish §elar meDY pãacuàZ Vr §r›etÔr idk idey gåa†isn inWseÆdeH 
Takeb …k nÜer| gåa†isn otrI Hy PrmalihHa†h, AYaemainya Vr Ha†ehäaejn 
sayana†ehr smnÓey| imlaerr prIQay gåa†isn ikBaeb otrI Hy ta nIecr Cibet (icº 
4.4) ŸdKaena HeyeC| 
 
 
 
  

icº 4.4: imlaerr prIQay ikBaeb gåa†isn ˆ‡pÊ Hy ta ŸdKaena HeyeC| 

 
prbàtI smey imlar w †ˆer (1955), imlar w weàgl (1974), imlar (1987) …k†  
pÁitet 20iFr meDY 18 iF ojb …ish …Baeb otrI keriCeln| taedr prIQa† 
sàbpãTm pãmaN ker wpairenr Anukæp sifk; AàTa‡, Vidm ibjariky pirebeS stY† 
AEjb pdaàT ŸTek ojb pdaeàTr ˆenMx GeFiCl| … Vibîkaerr jnY  †ˆer 
(iÃtIybar) …b„ imlar Ÿnaebl purôar laB kern| 
 
 

icº 4.5 gebxNagaer gebxNart öYanil …l. imlar 
(1953 sael Ÿtala Cib) 

imlar-†ˆerr kaejr kTa pãcairt 
Hbar pr pr† sara duinya jueR … 
Drenr kaejr iHiRk peR Zay 
…ekbaer|  Aenek† nana rkm ÅbY 
imiSey ibjarkIy pirebeS AEjb bó¼ 
ŸTek ojb bó¼ pawya Zay ikna ŸdKet 
ìr› kern|  …r meDY pabelabôaya w 
Ÿpisisiô (1959), iPilp …eblsn 
(1957), Aera (1963), gãaesnebKar 
w na†F (1965), Ÿhaj w raejˆiô 
(1957), Haraha w P¤ (1969), 

gãT w weynesP (1959) pãmueKr prIQa§ela ˆeLKeZagY| sba† ikÇ¼ imlar-†ˆerr 
mt† PlaPl ŸpeyiCeln|  Vr …Kn Ÿta Aenk ibSÿibdYaleyr V¸ar gãajueyF 
rsayn Ÿkaeàs† Caºra  saPelYr saeT imlar-†ˆerr ibKYat prIQaiFr punrabâi¹ 
kret paer|  
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ìDu lYaberFrIr prIQa§ela† ŸZ wpairn Ha†ehl te¹Ôr …kmaº pãmaN ta ikÇ¼ ny| 
ŸjYaitiàbdYa Vr But¹ÔibdYar bû saQY† …Kn …† te¹Ôr Anukšel| mHakaeSr Aenk 
tara, Duil ŸmG, mHaSUnY w VbHawyam¸el AEjb pdaeàTr ANu ŸTek ojb menamar 
(Organic monomers) gfenr bû pãmaN pawya igeyeC| †ˆerapIy mHakaS …ejiÆsr 
igeyaeFa mHaSUnYZan (Giotto spacecraft) 1986 sael HYailr DUmektur ABYÇ»er icin, 
AYalihHa†h, AYalekaHl, …b„ …isehr smnÓey gift PrmalihHa†ehr pilmaerr 
sÉan pay|  Vbar VkaS ŸTek pRa Aenk ˆèaipe¸† smy smy nana Drenr jiFl 
ojb ŸZOegr sÉan pawya Zay| caƒd ŸTek iney Vsa iSlaKe¸w Kub samanY pirmaen 
Helw CyiF pirict saDarN …imena …isehr ŸKaƒj pawya ŸgeC| …mnik  …† pâiTbI 
pâeò† ŸdKa ŸgeC inàbat pãiº¡yay (abiotically) VegÈyigirr gYaesr mDYkar Datb 
kaàba†h Vr ˆ¹Ð gilt laBa painr saeT ibiº¡ya ker Ha†Ÿhäakaàbn otrI kreC|  
 
 
ˆperr ˆdaHrN§elar sb§ela† Vidm pirebeS AEjb pdaàT ŸTek ojbpdaeàTr 
ˆÄebr sÝabnaiFek AtYÇ» S¹¡ iBi¹r wpr daƒR kirey ideyeC|  rsayan càcar pãTm 
idek manuexr DarNa iCl ojb pdaàT …b„ AEjb pdaàT …eqbaer† Vlada d'uiF ijins 
- …edr obiSîFY …kdm Vlada| tara Babetn  ojb pdaàT …k AeàT AnnY;  karN 
ojb pdaeàTr meDY luikey VeC jIbndayI Si¹¡ (life force)† Za Ÿkan AEjb pdaeàT 
Ÿn†|  jIbedH gift Hy Ejb pdaàT idey, ta† …et reyeC pãaNSi¹¡r ýP™rN; Vr 
AnYidek jR jg‡ otrI HeyeC AEjb pdaàT iPey - ta† tara pãaNHIn w inTr|  ojb 
pdaeàTr VnnYtar DarNaiF manuexr men …tFa† óùayI Vsn ŸgeR igeyiCl, …r But 
…Knw Vmaedr kaƒD ŸTek naem in| …Knw Vmaedr pafY b†§elaet "ojb rsayn' 
Vr "AEjb rsayn' - Vlada du' Baeg Bag ker Caºedr rsayn pRaena Hey Taek|  
ikÇ¼ …† s¯at DarNaiF Hfa‡ Daqa ŸKl 1820 sael …es ZKn ib¯anI ŸBaeylar 
(Wöhler) tap pãŸyaeg AEjb …emainyam sayaenF ŸTek †ˆirya namk ojb pdaàT 
ˆ‡pÊ kreln: 
 

NH4.CNO      CO(NH2)2
      (…emainyam sayaenF)           (†ˆirya) 

 

                                                           
† ÙmatMk life force ba jIbndayISi¹¡ iney pãTm ADYaey ibó»airtBaeb Velacna kra HeyeC| 
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…† Baeb kâiºm ˆpaey †ˆirya Vibôar ker ŸBaeylar tar iSQk baiàjilyasek icif 
ileK janan : "pãaNIr bâq CaRa† Vim †ˆirya otrI kret sQm HeyiC|' …rpr 
Verk ib¯anI Ÿkalib (Kolbe) AEjb ŸmOl ŸTek AYaisiFk …ish otrI kret sQm 
Hn|  …† smó» Vibôaerr Pel  ojb- VEjebr maºagt paàTkYFuk™ Guƒec Ÿgl|  Zara 
ojbpdaàTek  pãTm ŸTek† "AnnY obiSîFYpUàN'  …kFa ikCu bel ŸBeb ineyiCeln,  
men keriCeln jIbnSi¹¡r (life force) saHaZY CaRa kKena ojb pdaàT otrI kra sÝb 
ny, taedr ibSÿas ikÇ¼ Fel Ÿgl|   …Kn Ÿta ib¯anIra rsayngaer St St ojb 
pdaàT kâiºm ˆpaey otrI kret sQm|  ib¯anIra Vrw ŸdeKeCn ŸZ, Vmaedr ŸdeHr 
kaàbn ANur saeT w† malbaHI  FäakiFr sayelÆsar pa†epr meDY idey Ÿbr›ena myla 
kaàbn mena¤a†h gYaesr iBtr luikey Taka kaàbn ANur Vsel Ÿkan† paàTkY Ÿn†|  
Ÿkan jadukerr Ÿkramitet AEjb pdaeàTr pãaNHIn kdakar kaàbn ANu§ela ojb 
pdaeàT igey "sjIb' Hey ˆfeC na;  Ÿkan "AelOikk' jIbndayI Si¹¡  ˆxr, bÉYa 
kaàbn ANu§elaek bdel idey (ojb pdaeàTr iBtr) …§elaek pãaeN pãaeN puiîpt ker 
tuel na| ìDu kaàbn ny- Ÿs† saeT Ha†Ÿhäaejn (H),  Ai¤ejn (O) …b„ na†ŸFäaejn 
(N), ŸZ§elaek …ksaeT Vmra iÃtIy ADYaey CHON naem iceniC Ÿs§elaw ikÇ¼ 
AEjb pdaàT ŸTek ojb pdaeàT Vsar jnY Ÿkan ibeSx "wHI pãaÐ' Hy na| …edr 
ŸcHara Vr obiSîFY ikÇ¼ …k† rkm† ŸTek Zay| ta† ib¯anIra men kern, ojb 
ŸZOegr ˆÄb Ÿkan rHsYmy kareN ny, br„ tara men kern, sudUr AtIet nanarkm 
pãakâitk Si¹¡r pãBaeb† AEjb pdaàT ŸTek ojb pdaeàTr sâiîF HeyiCela,  Za 1953 
sael †ˆer-imlaerr prIQay AtYÇ» saàTkBaeb pãmaiNt HeyeC| ib¯anIra DarNa 
kern, Ÿs sb Vidm ojb ˆpadan ŸTek† kaelr pirº¡may geR ˆefiCl pãTm jIb|  
VgamI ADYaey jIbenr ˆ‡pi¹r ŸpCen rasayink ibbàtenr Dap§ela iney 
ibó»airtBaeb Velacna kra Heb |   

 
 

 
puniàlKn  : 19 VgaîF, 2006 
 
{ctuàT ADYay, pãaeNr ˆ‡s sÉaen (pãaeNr pãaN jaigeC Ÿtamair pãaeN) : AiBij‡ ray …b„ Pird 
VHemd; Absr pãkaSnI, zaka ŸTek 2007 …r ŸPbã›yarI pãkaiStbY} 
 

prbàtI pàb ÅîFbY...
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pãaeNr ˆ‡pi¹r Dap§ela 
(pãaeNr pãaN jaigeC Ÿtamair pãaeN -5) 

AiBij‡ ray 
 
pUàbbàtI peàbr pr... 

 
suectna, …† peT Vela ŸjÔela-… peT† pâiTbIr º¡mmui¹¡ Heb; 

Ÿs Aenk Sta×Ir mnIxIr kaj; 
-jIbnanÆd daS 

 
ib¯anIra ib¯anek bYbHar ker lYabereFrIet ik kKnw pãaN otir kret pareb? …† 
pãeSÈr sifk jbab Ÿdwya Vjekr idenr ib¯anIedr jnY …kiF mó» bR cYael²|  …† 
cYaele²r jbab idet† wpairn w Halehn pãó»aibt jIbenr rasayink ibbàtenr 
AnukæpiFr stYta Zaca†  kra ŸbS jr›rI …kiF bYapaer pirNt HeyiCl …kFa smy| 
†ˆer-imlaerr ŠitHaisk prIQaiF inWseÆdeH jIbnek ob¯ainkBaeb buJbar ŸQeº 
…kiF bR Aàjn| …† prIQar PlaPl ŸTek† Vmra ŸjeniC káiºmBaeb Ÿkan jIbn ba 
jIbekax otrI kra …Knw sÝb na Helw Aenk srl AEjb ANu (H2, NH3, CH4, H20, 
HCN pãBâit) ŸTek Ÿkaexr AtYÇ» §r›tÔpUàN rasayink ˆpadansmUH otrI kra sÝb 
HeyeC, lYaberFrIet†| pafkedr men Takbar kTa ŸZ, imlaerr prIQay ibiº¡ya 
GFaenar jnY srbraH kra HeyiCl ibduY‡ pãbaH, Aiteb§nI Vela, ˆ¬c Si¹¡r ibikrN 
Vr tap (ctuàT ADYay ÅîFbY)| …§ela sb† ikÇ¼ Vidm pâiTbIet iCl|  kaej† Vidm 
ibjarkIy pirebeS AEjb pdaàT ŸTek† ojbpdaàT ˆenMexr DarNaiFek† pãaN sâiñr 
pãaTimk Daepr ŸQeº sbca†et gãHNeZagY bYaKYa iHeseb ib¯anIra gãHn ker ineyeCn, 
Zidw mHakaS ŸTek AnY Ÿkan ̂ paey pâiTbIet pãaeNr Vgmn GFar sÝabnaek (ŸZiFek 
pYanýparimya naem AiBiHt kra Hy) tara baitl ker Ÿdn in*| … pãse˜ ib¯anI 
imlaerr 1996 saelr Ae¢abr maesr …kiF saQa‡kaerr ikCu A„S pafkedr jnY tuel 
Dra men Hy Apãasi˜k Heb na| saQa‡kaer  hW imlar bleCn (Henahan, 1996) :  
 

"Vmra stY† jainna Vmaedr pâiTbI itnS ba carS ŸkaiF bCr Veg ifk Ÿkmn 
iCl| kaej† ŸsKaen nana Drenr Anuman Vr kæpnar AbkaS Taket paer|  bR 

                                                 
* sÚpãit jIbib¯anIra seÆdH ŸpaxN kreCn ŸZ Vidm pâiTbIr pirebS imlar-†ˆer ŸZmin ŸBebiCeln ifk Ÿtmn ibjarkIy 
ŸbaD Hy iCl na (Kerr,  1980)|  Vidm pirebS iCl sÝbtW inrepQ - …iF  na ibjarkIy, na jarIy|  Pel pYanýparimya 
(Panspermia) t¹ÔiF †dain„ kael ib¯anIedr Ÿkan Ÿkan mHel ntun ker jnipãy HeyeC (Paul Davis,  2003)| Vmra 
pYanýparimya iney prbàtIet ibó»airtBaeb Velacna krb| 
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Ainëcyta He¬C Ÿs smykar pâiTbIr pirebS iney|  mUl ibbadFa …Kaen†| p‚aS 
dSekr  pãTmaeàD HYaræh †ˆer AiBmt ideln ŸZ, Vid pâiTbIr pirebS sÝbt 
ibjarkIy iCl| karN,  bâHýpit, Sin, †ˆernas, ŸnpcunsH ŸsOrjgetr AnYanY 
skl gãeHr pirebS† …rkm|  Zidw w† Vid pirebeSr gafink ˆpadan iney 
ibtàk VeC, ikÇ¼ Vmra ŸdiKeyiC ŸZ Hy Vpnaedr Haet Videt ibjarkIy pirebS 
Taket Heb, ntuba Vpin jIbn gfenr jnY Ÿkan ojb ŸZOg paebn na| Zid Vpin 
w§ela pâiTbIet otrI na kern, Vpnaek taHel Dumektu, ˆèa ik„ba DUilkNar 
ˆpr inàBr kret Heb| ikCu pdaàT ŸZ w§elar maDYem pâiTbIet …esiCl ta sitY| 
ikÇ¼ Vmar met … Drenr ˆ‡s Het pawya pirmaN …eta† km ŸZ ta jIbenr 
ˆ‡pi¹ GFaenar jnY ZeTîF ny|' 
 

 
†ˆer-imlaerr prIQaiF inWseÆdeH …kiF bR ma†l Plk, jIbnek buJbar jnY, 
jIbenr bó¼badI DarNaiFek supãitiòt krbar jnY|  ikÇ¼ … prIQar PlaPl† ŸSx kTa 
ny| karN, ojb ANu§ela jIbn gfenr pãTimk ˆpadan Het paer, ikÇ¼ Ÿkan Baeb† 
"jIbn' ny|  jIbnek buJbar jnY, maen jIbenr pãiº¡yaiFek ˆpliØ krbar jnY 
ib¯anIra ta† lYaberFrIet ibiBÊ prIQar bYbóùa kereCn, ŸZ§elaek †„erjIet bel 
"ismuelSn …¤epiremÆF'| …† ismuelSn …¤epiremÆF§ela  Vmaedr samen ibiBÊ  
Drenr VkàxnIy sÝabnar  baàta iney Haijr HeyeC; ŸZmn, jaigey tueleC inˆi£y 
…isehr ˆpadan ik„ba …ehenasa†n  Fäa†PsePF (…iFip) otir Hwyar §r›tÔpUàN 
sÝabnaek  - ŸZ§ela Vsel kaj ker jIbjget Si¹¡r VDar iHeseb| Aenk ib¯anI† 
men kern ŸZ, jIbn ba jIbenr iBi¹pãó»r Vsel pãkáitr ibiBÊ Drenr ismueleFh 
prIQar† PlaPl|  tara men kern, ŸZ ibiº¡ya§elar maDYem AEjb pdaàT ŸTek 
jIbenr srl ANu gift HeyiCl, Ÿs§ela sÚpÊ HeyiCl Vsel smueÅr gBIr tledeS, 
ib¯anI Halehn Zaek beln, "ˆ¹Ð lGu suYp' (Hot dilute soup)|  teb bàtmaen ib¯anIra 
VerkiF sÝabnar kTaw ŸbS Ÿjaeresaer bleCn| ŸsiF Hl, ojb ANu§ela smueÅr 
suYep gift Hyin, br„ otrI HeyiCl painet hueb Taka …k Drenr paTuer Kinej; Vr 
nyt jiFl, VDan Zu¹¡ kadamaiFr ipef| kada maiFr kTa bla Hl beF, teb …iF men 
raKet Heb, Vjekr iden maiF blet Vmra Za buiJ, Ÿssmykar maiF iCl … ŸTek iBÊ|  
ojb Db„sabeSx imSãt jiFl isilekF, Za …Knkar maiFr ˆpadan, ta tKnw ibkiSt 
Hey wefin| Vsel cuàN isilekF, Ÿkayaàj, ba AnYanY Vkirekr BgÈó¼epr jlIy 
VbreN Vid ibiº¡ya§ela sÚpÊ HeyiCl bel men kra Hy|  Anuman kra Hy, ìDu 
AYama†ena …ish otrIet† ny, AYama†ena …ish§ela prîpr ibiº¡ya ker (ihHa†ehäSn)   
ŸZ pileppFa†h ba ŸpãaeFa-ŸpãaiFn geRiCl, tar ŸpCen pãacIn kada-maiF Vr Kinj 
pdaàT§ela …kFa AnuGFekr BUimka paln keriCl| AnYanY bâH‡ baeyapilmar§elaw 
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pãay …k†rkm AnuGFk idey pãBaibt Hey ˆ‡pÊ HeyiCl|  bYaparFa ŸmaeF† AsÝb ba 
A÷aBaibk ikCu ny| Vjekr idenw Vmra ŸdiK rasayink iSæpkarKana§elaet ojb 
pdaàT otrIr jnY AHrH† nana Drenr Kinj bYbHar kra He¬C|   
 
†ˆer-imlaerr prIQay ibjarkIy pirebeS AEjb pdaàT ŸTek ojb ANu sPlBaeb 
ˆ‡pÊ krar pr ib¯anIedr pãecña ìr› Hy jIbenr prbàtI DarabaiHkta§ela janbar, 
buJbar|  … pãse˜  Vemirkar mayaim †ˆinBaiàsiFr ishin Pe¤r gebxNar kTa …kFu 
pafkedr bla Zak, karN tar gebxNa ŸTek† Vid jIbekax otrIr …kFa ýpñ DarNa 
pawya Zaeb| imlaerr prIQay pawya AYama†ena …ish, VYaspariFk Vr 
gåuFaimk …ish§elaek iney ADYapk  P¤  ˆ¹Ð kreln - 130 ŸTek 150 ihgãI 
PaernHa†F tapmaºay; Pel ŸpãaiFenr mt …kiF ÅbY ˆ‡pÊ Hl|  …r nam Ÿdwya Hl 
tapIy ŸpãaiFneyh| …iF Aenk idk idey† pãkáitet pawya ŸpãaiFenr mt|   ADYapk 
P¤,  …† sb ŸpãaiFneyhek painet isÁ ker fa¸a ker  Ÿpeln AenkFa Vid Ÿkaexr 
mt ŸdKet iJiLbÁ ŸpãaiFneyh ma†eº¡aiýPyar| ANubIQN ZeÇ½ ŸdKel …§elaek 
…ekbaer Vid Ÿkaexr mt ŸdKay; ìDu ta† ny - lYaberFrIet ̂ ‡pÊ …† ma†eº¡aiýPyar 
§elaek káiºm Baeb jIbaeSM pirNt kerw ŸdKa ŸgeC pãay itnS ŸkaiF bCr Vegkar 
pãaTimk jIbaSM §elar saeT …r Aibkl iml!  
 

 
icº 5.1 : ishnI Pe¤r prIQN ŸTek pawya ŸpãaiFneyh ma†eº¡aiýPyar 

 
 
…Kn pãSÈ He¬C …† ma†eº¡aiýPyar§ela ik jIibt? maen …edr ik stY† Ÿkan pãaN 
VeC? pãSÈiF ADYapk P¤ek keriCeln iFm Ÿbra (Berra, 1990)| …mntr Ÿbyara pãSÈ 

 3



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

 
 
 
krbar karNw VeC| …† ŸpãaiFneyh ma†eº¡aiýPyar§ela ŸpãaiFenr duiF  ó»er ibnYó»,  
…ra obduYitkBaeb siº¡y, …r biHàBagiF ŸdKet AenkFa Ÿkaexr iJiLr mt†|  …edrek 
Zid ÅbeNr meDY baDaHIn Baeb ibcreNr sueZag Ÿdwya Hy,  …ra …k† rkemr 
ŸpãaiFneyh ŸSaxN ker "bâiÁ pãaÐ' Hy|  …ra ‰ñ ba bYakeFiryar mt† nRacRa ker, 
A«™irt Hy|   Ÿkax ibBajenr mt …kDreNr ibBajnw GeF …edr|  …iFip srbraH kra 
Hel …edr ibcln Qmtaw ŸbeR Zay|  ma†eº¡aiýPyar§ela VsãbNIy (Osmotic) Vr 
inàbaict ibeSaxNmUlk (selective difussion) Dàm pãdàSn ker, Za ikna jIibt Ÿkaexr 
meDY† Ÿkbl ŸdKa Zay| tar perw …† ma†eº¡aiýPyar §ela jIibt ikna,  iFm Ÿbrar 
…† pãeSÈr ˆ¹er P¤ beliCeln, …§ela  "ŸpãaeFa-…ilB'; maen,  "jIbn sdâS'|  
 
ADYapk P¤ ikÇ¼ caturI ker Ÿbrar pãSÈ …iRey Zan in; itin …mntr ˆ¹r ideyiCeln, 
karN ib¯aenr ŸcaeK pãaN Vr A-pãaeNr sImaerKaFa Kub ýpñ Vr pirôar ny| ŸZeHtu 
AEjb jR pdaàT ŸTek† pãaN ba jIbenr ibkaS GeFeC, sutra„ jR jg‡ Vr jIb 
jgetr maJamaiJ jaygay Vmra sadamafaBaeb …kFa sImaerKa sbsmy† Vƒket  pair  
ŸZFa Aitº¡m krel smó» ikCu† jIibt, Vr w† sIma na Ÿpr›el smó» ikCu† pãaNHIn|  
Vmra isirejr iÃtIy peàb Ba†ras iney Velacna kret igey ŸdeKiC, Ba†ras …minet 
"mâtb‡', teb tara "Ÿbƒec' wef AnY jIibt ŸpaxkedH na jIibt Ÿkaxek VSãy ker| 
kaej† Ba†ras bas ker w† pãaN A-pãaeNr sImaerKa ba bàhar la†enr ifk maJKaen|  
teb Ba†ras† ŸZ pãaeNr sbecey srlIkát rœp, ta ikÇ¼ ny|  Ba†raesr Ÿceyw srl 
pãaeNr sÉan ib¯anIra ŸpeyeCn iBr†hs (Viroids) …r meDY|  …§ela mUltW Ÿpƒcaena 
srl ŸjeniFk pdaàT idey otrI, ŸZ§elaek ŸFen lÜa krel ŸbeR 3 P™eFr mt daƒRay| 
…† iBr†hs jIbaNur kareN gaCpalay "avocado sun blotch', "coconut 
cadang cadang' ik„ba "tomato bunchy top' jatIy ibÂGueF naemr  nana DreNr 
Ÿraegr sâiñ Hy|  Ba†raesr mt iBr†hsedrw jIibt Hwyar jnY "Ÿpaxk ŸdH' drkar 
Hy, n†el …raw jR pdaeàTr mt† VcrN ker| iBr†hs†  ŸSx ny, …r Ÿceyw Q™Å 
pirser ib¯anIra jIbenr sÉan ŸpeyeCn| ŸZmn w† ipãyenr (prions) kTa† Dra Zak|  
…§elar Vkar …Kn pàZÇ» pawya sbca†et ŸCaF Ba†raesr …kS Baegr …k Bag ŸTek 
ìr› ker …k Hajar Baegr …k Bag pàZÇ»|  Vr …§ela …t† srl ŸZ …r meDY ŸjeniFk 
ˆpadanw na†, …§ela ŸsãP ŸpãaiFn idey otrI|  Ba†ras Vr iBr†hesr mt …raw 
jIbekaex zuek rasayink pãiº¡yar dKl iney Ÿny| gbaid pì ibeSxt ŸBrar meDY õaip 
(scrapie) naem …kDrenr Ÿraegr jnY …† ipãyn§elaek  dayI kra Hy|  …† ŸZ ikCuidn 
Veg mYah kaˆ Ÿrag iney sara pâiTbI jueR …t Ÿtalpar Hl, …r ŸpCenw ikÇ¼ dayI w† 
ipãyenra| ìDu pì paiK ny, manbŸdeH "multiple sclerosis', "Creutzfeld-Jacob', 
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"Gerstmann-Straussler-Scheinker syndrome', Vr "Lou Gehrig's' Ÿraegr jnYw …† 
ipãyenra† sÝbt dayI| ipãyenra ib¯anIedr jnY sbsmy† …kiF ibsMy| karN,  
ŸjeniFk pdaàT (ijenam Vr inˆi£iyk …ish) ibHIn …† AÄutuer Ht¬Cara ijinsFa ìDu 
ŸpãaiFn idey otrI Hwya se¹Ôw Ÿkaexr ABYÇ»er ̂ pZu¹¡ pirebeS pãaeNr AiBbYi¹¡ GFaet 
paer, Ÿrag CRaet paer|  ipãyenr  Aió»tÔ jIbib¯aenr …tidnkar geR wfa "ibSÿaes'  
VGat kereC - ŸZiF blt, pãitiF jIbÇ» Abyebr Anuilipr jnY inˆi£iyk …ish 
AtYabSYk|  …Kn jIb-jeRr paàTkYsUck bàhar la†iF Fnet igey ikÇ¼ ibped† pRb 
Vmra| …Fa ik Ba†raesr ˆpr idey Fana Heb, naik ipãyenr ˆpr idey Fana Heb - … 
pãSÈ ˆfet† paer|  Vbar, ipãyn, iBr†hs Vr Ba†rasek "pãaN' iHeseb, ik„ba pãaeNr 
srltm pãkaS iHeseb ViBiHt kret Aenek† Vpi¹ tulebn| karN, …Fa Ÿta stY† 
ŸZ, …edr pãaeNr naÆdink ibkaS GeF tKn† ZKn tara ˆpZu¹¡ jIbedH Kuƒej pay|  Ÿs 
iHeseb ikÇ¼  ma†eº¡aiýPyar, ŸZ§elar kTa Vmra …kFu Veg† Velacna keriC 
Ÿs§ela† Hyt pãTm jIbn ba jIebr pUàbsurI iCl- …kTa ÷Ikar ker inet† Heb| karN 
ma†eº¡aiýPyaerr saeT ŸpãaeFaesl ba Videkaexr iml Aenk| ADYapk P¤ ŸZ 
lYaberFrIet ma†eº¡aiýPyaerr sÉan ŸpeyiCeln, Ÿs† ŸpãaiFneyh ma†eº¡aiýPyar 
§ela† Vsel Vid Ÿkaexr ˆ‡pi¹et AÇ»rbàtI Dap iCl| … pãse˜ ishnI P¤ beln 
(Fox, 1988) : 
 

"ŸpãaiFneyh He¬C jiFl ŸpãaiFn sdâS pdaàT, …b„ ma†eº¡aiýPyar AenkFa 
Ÿkax sdâS …kk, Za otrI Hy ŸpãaiFneyh …b„ pain prýperr s„ýpeàS  
Vsar PlSã›itet|  …§ela …ekbaer Vid DreNr Ÿkaexr Buimka paln 
ker, Zaedr meDY jIbenr naÆdink obiSîFY ibdYman|  jIbenr …kk He¬C 
Ÿkax, Vr Vid jIbenr …kk He¬C Videkax ba ŸpãaiFneyh 
ma†eº¡aiýPyar naemr ŸpãaeFaesl§ela|' 
 

jIbenr rasayink ibbàtenr DapsmUH : 
 
ŸmaFamuiFBaeb ŸZ Dap§ela AnusrN ker …† pâiTbIet pãaeNr naÆdink ibkaS GeFeC, ta 
iney …bar …kFu DarabaiHkBaeb Velacna kra Zak| Vmra Ÿta gt keykiF pàb Der 
Anbrt bel† Zai¬C ŸZ, Vmaedr …† mly SItla naÆdink pâiTbIFa …kFa smy …t 
ˆ¹Ð iCl ŸZ, Ÿs† VbHawyaet Ha†ehäaejn, imeTn, …emainya, kaàbn mena¤a†h, jlIy 
baîp pãBâit CaRa AnY Ÿkan ojb pdaàT iCl na| iCl na ŸsKaen mu¹¡ Ai¤ejn| kaej† 
Ÿs† ibjarkIy pirebeS pãaÐ AEjb pdaàT§ela ŸTek ojb pdaeàTr ˆ‡pi¹† He¬C 
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jIbenr pãaTimk Dap| Dap§elaek DarabaiHkBaeb ilKel daRaeb AenkFa …rkm :  
 
Dap-1: ojb ŸZOegr ˆ‡pi¹ :  

 Ha†ehäakaàbn ˆ‡padn (mu¹¡ prmaNu§¬C  CH …b„ CH2 …r ibiº¡ya, baeîpr 
saeT ŸmFailk kaàba†ehr ibiº¡ya) 
 Ha†ehäakaàbenr Ai¤ w Ha†häi¤-ˆpjaetr ˆ‡padn (baîp w Ha†ehäakaàbenr 
ibiº¡yay …lihHa†h, ikeFan ˆ‡padn) 
 kaeàbaHa†ŸhäF ˆ‡padn (gåuekaj, ÒukeFaj Vr GnIBbenr Pel icin, öaàc, 
gåa†ekaejn) 
 PYaiF …ish w igåsarelr ˆ‡pi¹ (PYaF ba ciàbr GnIBbn) 
 AYama†ena …ish gfn (Ha†ehäakaàbn,  AYaemainya Vr painr ibiº¡ya) 

 
Dap-2: jiFl ojb ANur ˆ‡pi¹ (pilmar gfn) 

 ŸpãaiFneyh ma†eº¡aiýPyar 
 Ÿka-…sareBF 

 
Dap-3: pilinˆi£eyaFa†h ba inˆi£k …ish gfn 
 
Dap-4: inˆi£eyaepãaiFn gfn 
 
Dap-5: Vid Ÿkax ba †ˆbaeyaÆF gfn (Ÿka-…sareBeFr iBter inˆi£eyaepãaiFn Vr 
AnYanY ANu …kiºt Hey ilepaepãaiFn iJiL idey VbÁ pãTm Ÿkax; pãTm jIbn) 
 
Dap-6: Si¹¡r ˆ‡s w srbraH (Si¹¡r srbraeH GaFit ŸdKa Ÿdwyay, pãkáitet iFek 
r†l tara† Zara ŸpãaiFnek …nja†em rœpaÇ»irt ker srl ̂ padan ŸTek jiFl bó¼ otrI 
kret part, Vr Ÿssb ÅbY ŸTek Si¹¡ inàgt kret part) 
 
Dap-7: Ai¤ejn ibpåb (Ai¤ejnHIn ibjarkIy VbHawya Ai¤ejnmy jarkIy 
VbHawyay rœpaÇ»irt Hl - Vj ŸTek du'S ŸkaiF bCr Veg) 
 
Dap-8: pãkát ŸkaxI jIebr ˆ‡pi¹ (ŸpãakYairwF ŸTek †ˆkYairwF) 
 
Dap-9: ojb-ibbàtn ba Biogeny (jIb ŸTek jIeb ibbàtn) 
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Vidm pâiTbIr gYassmUH 

VYaimena …ishs 

ŸpãaiFneyhsú 

Videkax 

Videkaexr pãitrœpayn 

Si¹¡ s‚y w punr›ÁarteÇ½r pãitòa  (…iFip) 

ABYÇ»rIN ŸpãaiFn s„eSåxN 

inˆi£iyk …ish s„eSåxN 

Vid ra†ebaesamsú 

b„SgtIy s„ekt pÁit 

bàtmankaelr Ÿkax 

saelak s„eSåxNtÇ½ 

tap (painibHIn dSa)

tap, ibikrn, AnYanY Si¹¡, pain

pain

mâdu tap

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
icº 5.2 : Vidm pirebS ŸTek ojbbó¼r ̂ ‡pi¹ w taedr VÇ»WsÚpàk w ibiº¡yar mDY idey jIbenr ̂ ‡pi¹r rœperKa 
(VKtar›°aman, 1998) 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
…Kaen …kiF kTa men raKet Heb ŸZ, ˆper ˆiLiKt rasayink pirbàtenr …† 
Dap§ela ikÇ¼ …kiden sÚpÊ Hyin|  ŸpãaiFn …b„ inˆi£k …ish ÷tWýP™àtBaeb  nana 
Drenr iBÊ iBÊ smaebeS s„gbÁ HeyeC lQ ŸkaiF bCr Der| pãkáit inej† inejr ̂ pr 
VkisMktar prIQa (chance experiment of nature) kereC ibó»r|  Pel AEjb pdaàT 
ŸTek …ksmy ̂ Äut Vid Ÿkax§ela  inˆi£iyk …isehr smnÓey Anuilipr Qmta Aàjn 
kereC, Vr smeyr saeT saeT ibbiàDt kereC|  Vsel sHj kTay smeyr saeT saeT 
bâiÁ ŸpeyeC jiFlta| …† jiFlta bâiÁ† jIbn ibkaeSr …k AtYabSYkIy Sàt|  
jiFltar AàT s„bad ba teTYr bâiÁ| ŸZ ANu Zt srl w ŸCaF, tar iBtrkar s„bad w 
tTY tt km| ANu Zt iden iden bâH‡ Vkar Aàjn kereC, …k ŸTek bûtÔ Aàjn kereC, 
ŸCaF kNa ŸTek bR kNay rœpaÇ»irt HeyeC- bâiÁ kereC jiFltar| ta† s„eQep bla 
Zay, jIbn ibkaeSr Veg drkar iCl jiFlta bâiÁr| jiFlta baRet baRet ZKn 
jIbenapeZagI pirebS otrI Hl, AàTa‡ teTYr paHaR jml, tKn† ìr› Hl pãkát 
jIbn| pãkát jIbn parl ÷punrabâi¹r Qmta Aàjn kret; iSKl biHWóù tTYek bYbHar 
kret|  kaej† bla Zay, jiFlta† He¬C jIbenr iBi¹| ˆper …kiF pãbaHiceºr 
saHaeZY VerkFu sHjBaeb jIbenr ˆ‡pi¹r pãiº¡yaiFek tuel Dra HeyeC (icº 5.2)|  
 
jiFlta bâiÁr bYapariF Vera pirôar Heb Vjekr idenr  Ÿkax§elar saeT Vid Ÿkax 
ba "pãeFaesl'-…r tulna krel| Vid Ÿkax§elaet Ÿkan ŸjeniFk tTY iCl na; AàTa‡ 
iCl na Ÿkan ih…n… …b„ Vr…n…, Za Vjekr idenr Ÿkax§elar …kiF AtYabSYkIy 
obiSñY| ikBaeb taHel …ksmy ˆ‡pÊ Hl …† ih…n… …b„ Vr…n…-…r?  
 
… pãse˜ du'car kTa bla Zak| Vmra Vj jain ŸZ, smó» jIibt bó¼, Ÿs ˆiÄd† ŸHak 
Vr pãaiN† ŸHak, tar pãkáit ineàdiSt Hy b„Sgitr baHk - "jIenr' ktk§ela jiFl 
rasayink ANur A˜uil ŸHlen| jIenr …† rasayink ANu§ela Hl ih…n… …b„ 
Vr…n…; …† du† Haremainyam Vr Ÿstaerr sminÓt s„eZaeg† rict HeyeC Vmaedr 
jIbn-s˜Ietr sur| ih…n… He¬C ihAi¤ra†ebainˆi£iyk …ish …b„ Vr…n… Hl 
ra†ebainˆi£iyk …isehr s„iQÐ rœp| pãitiF ih…n…-Ÿt Taek car rkemr 
na†eFäaejnas Ÿbesr srl ANu - A, G, C, T| Vbar pãetYk Vr…n… ANuetw Taek car 
rkemr Ÿbs- A, G, C, U|  T …b„  U …r meDY sadâSY VeC beF, ikÇ¼ obsadâSYw km ny| 
Vr jIbenr rsayen samanY tPaetr pirnamw ikÇ¼ Het paer ibSal| …† ih…n… …b„ 
Vr…n… ŸZmn inàDarN kreC Vmar maTay Ÿkakraena cul Ÿkn, Vr P™Fblar ijdaenr 
maTay Fak Ÿkn,  ŸtminBaeb bel ide¬C ictabaeGr gaey kaela P™Fik Ÿkn, Vr Ÿkn† 
ba tal gaC …t lÜa! Hajar Hajar Ÿkax idey otir HeyeC Vmaedr ŸdH| jiFltar pT 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
Ÿbey …mnBaeb Ÿkax§ela ibbiàtt HeyeC ŸZ samanY AitQ™Å …kFa Ÿkaex jIbenr smó» 
jiFl tTY§ela siÊebiSt Taek| …† jiFl tTY§elaek† ib¯anIra bleCn - båu ipãÆF 
Ab la†P| 
   
 

 
icº 5.3 : inˆi£wFa†h idey otrI Vr…n… 

 

Zidw …iF inWseÆdeH bla Zay ŸZ …† båu ipãeÆFr rHsY ib¯anIra AenkFa† smaDan ker 
ŸPeleCn, tarprw …kiF smsYa iney tara brabr† iHmiSm ŸKeyeCn| ikBaeb Vid 
Ÿkaex Vr…n… …b„ ih…n…-…r mt b„SaNusât ÅebYr ABuYdy GFela? ŸpãaiFn 
ANu§elar ABuYdy Veg GeFiCela, naik inˆi£iyk …isehr (Vr…n… / ih…n…)? … 
AenkFa ŸZn "ihm Veg naik murgI Veg' DreNr smsYa| karN, ib¯anIra ŸdeKeCn 
Vjekr ŸpãaiFn ANu otrI kret inˆi£iyk …isehr pãeyajn| Vbar inˆi£iyk …ish 
otrI kret drkar …nja†m - ŸZ§ela mUltW ŸpãaiFn CaRa Vr ikCu ny| taHel ŸkanúiFr 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
ABuYdy Veg GeFiCl - ŸpãaiFn naik inˆi£iyk …isehr? …r duiF sÝabY ˆ¹r Het 
paer| Vidmkael ŸpãaiFn otrI HeyiCl Veg, tarpr srltr ŸpãaiFn ŸTek ZKn 
Vr…n…/ih…n…'r ˆÄb HeyiCl, tKn Hyt Ÿkan …nja†emr saHaeZYr pãeyajn 
Hyin| ipãÆsFn †ÆsiFiFˆF Pr AYahBaÆsh ýFaih'r AbsrpãaÐ ADYapk iÒmYan ha†sn 
…† "ŸpãaiFn Veg' (protein-first) te¹Ôr …kjn Ÿjaraela pãb¹¡a| t¹Ô idel ik Heb, 
…tidn pàZÇ» ib¯anIra Ÿbr kret paernin ŸZ ikBaeb w† Vid ŸpãaiFn§ela 
pãitrœpayenr (replication) Qmta Aàjn keriCl| ikÇ¼ sÚpãit sYan ihyaegar iõps 
†ÆsiFiFˆeFr Ÿrja Gaidir tar gebxNay ŸdiKeyeCn ŸZ ikCu ŸppFa†ehr iSkl sitY 
sitY pãitrœpayn GFaet paer|  ìDu ta† ny, pãitrœpayn GFaet igey GFa Buelr 
s„eSaDnw kret ŸcîFa ker; ŸdeK men Hy stY† …§elar iBtr "mn bel Ÿkan ikCu 
VeC' (Cohen, 1996)! … CaRa "mYah kaˆ' Ÿraegr ˆ‡s iHeseb ŸZ ipãyenr kTa Vmra 
…kFu Veg ŸjeniC  taraw Ÿta ŸsãP ŸpãaiFn idey otrI Hwya se¹Ôw inejedr pãitilip 
otrI ker Ÿrag CRaet pareC|  VerkiF sÝabY smaDan He¬C Ÿs† ŸZ tTakiTt 
"Vr…n… pâiTbIr' DarNa, ŸZiF †dain„ ib¯anIedr meDY ŸbS jnipãy HyeC| xaeFr 
dSek kaàl ˆs,  ÒaiÆss iº¡k …b„ Ÿlsil Aeàgl pâTkBaeb pãó»ab kern ŸZ, ŸpãaiFn 
…b„ ih…n… otrIr Veg Vr…n…-† pãTm otir HeyiCl …b„ gfn kriCl Ÿs† 
Vr…n… pâiTbI (RNA world)| … ìDu kæpna ny| Vjekr pâiTbIetw Aenk tamaekr 
Ÿmaja†k …b„ srl Ba†ras pawya Zay, Zaet ih…n…-…r iCeFePaƒFaw Ÿn†, pueraFa† 
Vr…n…| Vidm pâiTbIet …† Vr…n…-§ela jIbn gfenr jnY pãeyajnIy smó» 
rasayink ibiº¡yar ŸQeº pãBabk iHeseb kaj krt …b„ inejedr pãitrœpayn 
(replication) GFaet part| ìDu ta† ny, DarNa kra Hy ŸZ, Ÿs smy Vr…n…  
AYama†ena …isehr saeT s„Zu¹¡ Hey ŸpãaiFenr ANuw gfn kret part| … Het† paer, 
karN DarNa kra Hy ŸZ Vidm pâiTbIr Vr…n…-…r dueFa ibeSx obiSîFY iCl Za 
Vjekr pâiTbIet Ÿn† : …k - ŸpãaiFenr saHaZY CaRa† pãitrœpayn krar Qmta, …b„ 
du† - ŸpãaiFn s„eSåxenr pãitiF Dapek AnuGiFt (catalyze) krar Qmta|  ib¯anIra 
DarNa kern ih…n… ANu otrI HeyeC per|  
 
 
ŸpãakYairwF ba Videkaexr ZKn ˆÄb GeFiCl tKn taedr ibbàtn Hi¬Cl ibiBÊ rœep| 
ŸkanFar Hyeta clePra krar jnY sugift Pçaejla iCl, ŸkanFa Hyt iCl batas ŸTek 
Ai¤ejn Ÿnwyar bYapaer pardàSI, Vbar ŸkanFar SrIer Hyt iCl Ÿ£ariPl| Ÿkan …k 
smey clman …kFa ŸpãakYairwF Hyeta Ÿkan …kBaeb …es imeSiCl Ai¤ejnbaHI 
ŸpãakYairweFr saeT ATba Ÿ£ariPlbaHI …kFa ŸpãakYairweFr saeT, ik„ba Hyt …kse˜ 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
dueFar saeT†| …† rkm ŸmSaemiSr Pel ŸZ ijinsFa otrI Hl ta pairpaiàSÿk Abóùar 
Ÿmakaeblay …kk ŸpãakYairweFr Ÿcey Aenk dQ Heb| s„GbÁ Hel ŸZ dQta baeR ta 
Ÿta ìDu ojb jget ny, samaijk jIbenw pãmaiNt| ipƒpeRr Ÿzla, ˆ†eyr basa ik„ba 
ŸmOmaiCr cak§elar idek takan| s„GbÁtar ˆ‡kàxta Haet naet Ÿpey Zaebn| girla 
ik„ba HatIr mt ó»nYpayI jIebra ŸZ dlbÁBaeb claePra ker dQta baiRey Ÿtael ta 
bla† baûlY| Vr s„GbÁtar ŸSãîftm nmuna Ÿta Vmaedr manb smaj| kaej† 
s„GbÁtar kareN† ŸpãakYairwFedr ˆpinebS§ela† iFek Takela Vr baRbaRÇ» Hela 
…edr|  
 
… Drenr ŸmSaimiS kret igey† Vj ŸTek 140 ŸkaiF bCr Veg ibiBÊ rkemr 
ŸpãakYairweFr s„imSãen †ˆkYairwF ba pãkâtekaxI jIebr ˆÄb GeF| †ˆkYairwFIy 
Ÿkax§ela ŸZ bû ŸpãakYairwFIy Ÿkaexr smiîF ta ilnú maegaiàls (1938-) Kub Ÿjaerr 
saeT smàTn kern| DarNa kra Hy ŸpãakYairwFra …ek Aperr saeT jueR jueR ZKn 
º¡mS bR ŸTek Vera bR Ÿkax otrI keriCl, tKn taedr Vytn w ŸjeniFk pdaeàTr 
pirmanw Ÿgl ŸbeR| ŸdKa Ÿgl Ÿº¡aemaejam§ela ŸgaFa Ÿkaexr meDY CiRey iCiFey 
Takel Ÿkax ibBajn GFa muSikl| ta† ŸZ sb imiSãt-ŸpãakYairwF§elar Ÿº¡amaiFn ŸCaF 
inˆi£yaes ŸkÆÅIBUt iCl pãkâit taedr baRit suibDa idl-Pel tara† Ÿs smy BalBaeb 
iFekeC …b„ kaelr DarabaiHktay …ksmy imiSãt-ŸpãakYairwF§ela pirNt HeyeC 
†ˆkYairweF| 1954 sael maiàkn jIbaSMibd …lesa ŸýFernbaàg baàgúHnú ̂ ¹r Vemirkar 
AÆFairw pãedeSr diQN idek pãacIn paTerr buek sàbpãTm …† DreNr Vid 
†ˆkYairweFr ŸKaƒj pan| tarpr ŸTek …DreNr bó¼ …t ŸdKa ŸgeC ŸZ …§ela Ait 
Vidm †ˆkYairwF ta iney seÆdeHr Ÿkan† AbkaS Ÿn†| …edr meDY sbecey pãacIn ŸZ 
†ˆkYairwF- ta …k Drenr oSbal; …edr nam Ÿdwya HeyeC Viº¡Faàkú| …edr bys pãay 
140 ŸkaiF bCr| 
 
sbecey pãacIn ŸZ ŸpãakYairweFr sÉan … pâiTbIet pawya ŸgeC ta sÝbtW 360 ŸkaiF 
bCerr pueran| tar maen pâiTbIr bys ZKn ŸmaFamuiF 100 ŸkaiF bCr ŸpireyeC tKn 
ŸTek† pãaeNr Aió»tÔ … pâiTbIet iCl, AÇ»tW  ŸpãakYairwF-rœep| 200 ŸkaiF bCerrw 
ŸbSI smy Der pâiTbIet jIb blet iCl ìDu tara†| Ÿkax-wyala ZabtIy jIebr Aió»tÔ 
Ztidn, …† smyFa tar AeàDekrw ŸbSI| 360 ŸkaiF bCerr pueran  ŸpãakYairweFr 
sÉan ib¯anIra ŸZKaen ŸpeyeCn ŸsKaen tara cYapFa jFbaDa Vr iBter pilpRa 
nanan ojb ó»err sâiîF kereC| …§elar nam Hl ŸýFäamaeFala†F (gãIk Baxay …r AàT Hl 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
"ibCanar cadr')| nIec piëcm AeýFäilyay pawya ŸýFäamaeFala†eFr Cib ŸdKaena HeyeC 
(icº 5.4) | 
 

 
icº 5.4 : AeýFäilyar Saàk AbbaiHkay geR wfa ŸýFäamaeFala†eFr Cib| ls …e²lesr kYailePaiànya ibSÿibdYaleyr 
Ÿj ˆ†ilyam ŸôaP 360 ŸkaiF bCerr pueran  ŸýFäamaeFala†eFr Db„sabeSexr  sÉan ŸpeyeCn | 350 ŸkaiF bCerr 

pueran jIbaeSMr saeT VDuink sayenabYakeFiryar iml pawya Zay| 

 
 
jIbenr sUcnar Dap§elar idek VerkiFbar ŸcaK builey Ÿnwya Zak : 
 

1) pãTem otrI Hl ŸCa´ …kFa …ktÇ½I Vr…n… ANu - …nja†emr saHaZY 
CaRa pãitrœpayeN …b„ srl ŸpãaiFn ANu otrIr iº¡yay ANuGFk iHeseb 
ŸsiF kaj kret sQm|  
 
2) ŸZ sb ŸpãaiFn ANu …† Vr…n…-…r GFkailet otrI Hl, taedr 
s„ýpeàS …l …† Vr…n…, taet Vr…n… ANur óùaiytÔ ŸbeR Ÿgl|  …† 
ANu tKn Vera lÜa Het parela, pãitrœpayenw Vera dQ Hl|  
 
3) Vr…n… ŸTek ih…n… ANu otrI Hl, Hyt Vr…n…-…r pãitrœpayen 
ikCu Buelr kareN| ikÇ¼ ŸdKa Ÿgl …† ANu Vr…n…-…r Ÿcey Aenk ŸbSI 
óùayI, …r ŸbnI Aenk lÜa, tTY …et Aenk inraped si‚t Taek; 
pãitrœpayen Jaemla …b„ Bul du†-† km Hy| ŸpãaiFenr saeT sHabóùaenr 
kareN º¡mSW …r Vkar jiFltr Hl, …b„ …edr kaàZkairtaw baRet 
Takl| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 

4) Ba†raesr mt srl ŸkaxI jIebr ABuYdy GFl, tarpr taedr 
º¡mibkaeSr Pel otir Hl ŸpãakYaireyaF ba Videkaexr, ta ŸTek 
…ksmy jnM inl †ˆkYairwF ba pãkâtekaxI jIebr|  ta ŸTek AnY smó» 
jIb| 

 

 
icº 5.5 : jIbenr pLibt bâQ : pãaeNr ibkaS w ibbàtenr ŸrKicº 

 
 
sÝabnar jg‡ w pãakáitk inàbacn:  

 
Aenek† men kern, Vmaedr …† pâiTbIet pãaeNr ˆ‡pi¹ ŸsãP …kFa duàGFna ba caÆs| 
GFnaceº¡ odba‡ (by chance)  pãaeNr ̂ LÛn GeFeC | … ŸZn AenkFa Hfa‡  lFarI ijet 
ŸkaiFpit Hwyar mt† …kFa bYapar|  ib¯anI mular … Drenr sÝabnay ibSÿas kretn|  
km sÝabnar GFna ŸZ GeF na ta ny| AHrH† Ÿta GFeC| BUimkeÚp baRI-Gr Dbes pRar 
prw Aenk smy† ŸdKa ŸgeC pãay "AelOikk'Baeb† BgÈó¼epr nIec Ÿkˆ Ÿbƒec VeCn|  
inˆ†yàk Fa†ms-… …kbar …k miHlaek iney pãitebdn Capa HeyiCl iZin du dubar 
inˆjaiàs lFairr iFekF ijetiCeln|  tara sÝabna iHesb ker ŸdeKiCeln 17 iFäilyen 
1| …t km sÝabnar bYaparw GFeC|  kaej† pãaeNr VibàBab Zt km sÝabnar GFna† 
ŸHak na Ÿkn, GFet paer†| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
 
ikÇ¼ jIbib¯anIedr kaeC ŸsãP sÝabnar mar-pYaƒc ŸTekw Bal ˆ¹r VeC, pãaeNr 
VibàBaebr ŸpCen| ŸsiF kI, ta blbar Veg Vmaedr pãaeNr ̂ enMexr sÝabnaiF iHesb 
kra Zak| Dra Zak, Vmaedr gYalai¤et 1011 iF tara Vr 1060 iF †elkFän VeC| 
odba‡   … †elkFän§ela …kiºt Hey Vmaedr gYalai¤, ŸkaiF ŸkaiF tara, Vmaedr 
pâiTbI …b„ ŸSx pàZÇ» …† …kiF maº gãeH ̂ pZu¹¡ pirebeS pãTm ŸkaxiF gfenr sÝabna 
kt? Vmaedr gYalai¤ …b„ pâiTbIr ŸZ bys, ta ik w† sÝabna sPl krar jnY 
ZeTñ? …† pãeSÈr ˆ¹r Ÿdwya Kub kifn|  karN …† sÝabna mapet Ÿgel ŸZ HajarFa 
clk iney kaj kret Hy, tar Aenk§ela sÜeÉ Vmra …Knw Aenk ikCu ifkmt jain 
na| teb káiºm …kFa ˆdaHrN idey bYapariFek sHej bYaKYa kra Zay|   ŸkyerÆs-isMT 
(Cairns-Smith, 1970) …min …kiF káiºm ˆdaHrN ideyeCn|  itin beleCn Dra 
Zak …kFa banrek j˜l ŸTek Der iney …es Fa†pra†Faerr samen bisey Ÿdya Hl| 
tarpr tar  samen harˆ†enr "pãjaitr ̂ ‡pi¹' namk b†iF Kuel …r pãTm bakYiF Fa†p 
kret Ÿdya Hl|  bakYiF …rkm : 
 

When on board HMS Beagle, as a naturalist, I was much struck with 
certain facts in the distribution of the inhabitants of South America, 
and in the geological relations of the present to the past inhabitants 
of that continent. 

 
…† la†niFet 182 iF AQr VeC| banriFek bla Hl …† la†niFek sifkBaeb kagej 
P™iFey tulet| …Kn banr ŸZeHtu AQr icen na, ŸseHtu Ÿs Fa†pãa†Faerr caib AÉBaeb 
iFep Zaeb| iFpet iFpet odba‡ …kiF S× sifk Baeb Fa†p Hetw paer| ikÇ¼ …kFa S× 
Fa†p Hel cleb na, puera bakYiF sifkBaeb ŸZminBaeb ŸlKa VeC - ifk ŸtminBaeb-  
Fa†p Het Heb| maen ìDuu sb§ela S×  sifk Baeb Fa†p ny, …r DarabaiHktaw raKet 
Heb|  …Kn …† banriFr …† bakYiF sifkBaeb Fa†p krar sÝabna kt? kt bCerr 
meDY AÇ»tW …kbar Helw banriF sifkBaeb bakYiF Fa†p kret pareb? sÝabnar 
inireK …kFu ibcar-ibeSåxN kra Zak| 
 
men kra Zak ŸZ, Fa†pra†FariFet 30 iF AQr VeC …b„ banriF pãit imineF 60 iF 
AQr Fa†p kret paer| Se×r meDY Paƒk-ŸPakr §ela Vr bR Hat-ŸCaF Haetr 
AQerr paàTkY …† gNnay na Vnelw, ŸdKa ŸgeC puera bakYiF sifkBaeb Fa†p kret  
smy lageb 1080 bCr, maen pãay AnÇ»kal!  ikÇ¼ Zid …mn Hy ŸZ, …kiF sifk S× 
ŸlKa Hbar saeT saeT ŸsiFek Vlada ker raKa Hy, Vr bakI AQr§ela ŸTek Vbar 
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inàbacn kra Hy banerr Ÿs† AÉ Fa†ip„ …r maDYem, teb ikÇ¼ smy Aenk km lakeb,  
tarpr 170 bCerr km ny| ikÇ¼ Zid …† inàbacn Se×r ̂ pr na Hey AQerr ̂ pr Hey 
Taek (AàTa‡, sifk AQriF Fa†p Hwyar saeT saeT …iFek Vlada ker ŸreK Ÿdya Hy); 
teb ikÇ¼ smy lageb maº 1 GÆFa, 33 iminF, 30 Ÿsek¸|  1980r idek  Ÿgånehl 
kelejr ircaàh Haiàhsn  …k† Drenr …kiF kâiºm bakYa„S inàbacenr kiÚpˆFr Ÿpãagãam 
otrI ker taet ŸdKan ŸZ  rYaÆhmil bakYa„S inàbacn ker  ŸS¤ipyerr ŸgaFa HYamelF 
naiFkaiF saer car iden …ekbaer AegaCaela Abóùa ŸTek sÚpUàN sifk Baeb punàibnYó»  
kra sÚÝb| 
 
Aenekr† Hyt jana en† jIbjgetw …† AQr inàbacenr mt† …kDrenr inàbacn 
sâiñr ìr› ŸTek† cel VseC, …Faek bel "pãakáitk inàbacn'| pãakáitk inàbacenr 
bYaparFa ikÇ¼ BarI mjar| ŸramaiÆFk bYi¹¡ra Hyt …r meDY ŸramaŸÆsr gÉ paebn| jIb 
jget ó½I† ŸHak Vr pur›x† ŸHak Ÿkˆ ŸHla ŸPla ker ŸmeS na| mn-manisktay na 
bnel, pãkáit pa¹a Ÿdeb ŸmaeF†| pãkáitr ŸcaeK Vsel lRak™ ó½I-pur›exr kdr ŸbSI|  
pãakáitk inàbacenr maDYem pãkáit ŸZagYtm pãitÃÆÃIek ŸbeC Ÿny Vr AeZagY 
pãitÃÆdIek baitl ker Ÿdy, Pel …kiF ibeSx peT DIr gitet jIbjÇ¼r pirbàtn 
GFet Taek pãjnM ŸTek pãjnMaÇ»er|  A¤ePaàh †ˆinBaiàsiFr ADYapk ircaàh hikÆs, …† 
"nYacaral iselkSn' ba pãakâitk inàbacnek "båa†¸ wyacemkar' iHeseb AiBiHt 
kereCn| itin tar "båa†¸ wyacemkar' b†ey beln (Dawkins, 1996) : 
 

“Natural selection, the unconscious, automatic, blind yet essentially 
non-random process that Darwin discovered, has no purpose in 
mind. If it can be said to play the role of watchmaker in nature, it is 
the blind watchmaker.” 

 
ADYapk hikÆssH Aenk jIbib¯anI† men kern,  ŸsãP "caÆs' ny, pâiTbIet pãaeNr 
ˆÄb Vr ibkaS GeFeC Vsel pãakáitk inàbacenr pãBaeb| ta† smy ŸlegeC Aenk 
km| pãakáitk inàbacn CaRa ibbàtn Hel jIbjg‡ …t km smey …Baeb ibbiàtt Ht na|  
 
÷tWjnnbad bnam ojb rasayink t¹Ô  
 
jIbenr rasayink ˆ‡pi¹ t¹Ôek ikÇ¼ lu† paó¼r kàtâk pirtY¹¡ ÷tWjnn te¹Ôr saeT 
§iley ŸPla ifk Heb na| rasayink ˆ‡pi¹ t¹ÔiF kaj ker Daep Daep rasayink 
pirbàtn …b„  jiFlta bâiÁr maDYem| pãak-jIbnpUàb smey Vnibk ó»erw Hyt celiCl 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
"pãakâitk inàbacenr ŸKla' Zaek …Kn "VNibk inàbacn' (molecular selection) naem 
AiBiHt kra Hy (Fox, 1998)|  ib¯anIra … iney bû "ismuelSn prIQa' kereCn, Zar 
maDYem … te¹Ôr baó»bta †etameDY† nana Baeb pãmaiNt HeyeC (Spiegelman, 1967; 
Eigen and Schuster, 1979; Julius Rebek, 1994, Cohen, 1996)| ATc sâiîFbadIra 
(Creationists) … ibxyiFek puerapuir A÷Ikar kern …b„ Ÿsaja sapFa blet can ŸZ 
rasayink ibbàtn t¹Ô srasir w† Gerr Ÿkanay ŸPel raKa Gàma¹¡ kapR Ÿcapr ŸTek 
†ƒdur ik„ba lbna¹¡ painet ŸPel raKa Par ŸTek rajHaƒs ˆ‡pÊ Hbar kTa bleC, Za 
Œnib„S Sta×Iet lu† paó¼r Bul pãmaN kereCn (tâtIy ADYay ÅW)| 
 
pãSÈ ̂ fet† paer Vid pâiTbIet Zid jR ŸTek jIebr ̂ Äb GeF Taek, taHel … DreNr 
GFna Vj GFeC na Ÿkn?  …r ˆ¹r He¬C Vidmkael pâiTbIr AbHmÆhelr Abóùa 
Vjekr pâiTbIr mt iCl na| ta† …Kn ŸZ baDa Anitº¡mY bel men Hy, tKn Hyt ta 
iCl na| ŸZmn Vjekr pâiTbIet reyeC pãcur Ai¤ejn, ATc Vidm kaelr pâiTbIr 
VbHmÆhel Ai¤ejn pãay iCl na blel† cel| ìDu …kareN† GFet paer ibSal paàTkY 
(VismB, 2006)| 
 
Vr ta CaRa Zid Derw Ÿn† …Kena rasayink ibbàten jIbenr ˆÄb GFeC Ÿs§elaek 
pãTmtW ibdYman pãaN ŸTek pâTk kra kifn† Heb (Berra, 1990)| Vr iÃtIytW …r 
Pel pãak-jIbnDarI ŸZ smó» ijins … pâiTbIet otrI Heb, Ÿs§ela Ajsã jIebr KadY 
iHeseb bYbHât Hey inemexr meDY† inWeSx Hey Zaeb| Pel pãakâitk inbaàcen …§elar 
iFek Takar kTa ny| ATc Vidm pâiTbIet AnY pãaNI ZKn iCl na, tKn …† pãak 
jIbnDarIra ibkiSt Het pareta AbaeD| 
 
Vmra AgamI peàb …kFa ŸkOtueHaÀIpk ibxy iney Velacna krb| jIbib¯aenr …k 
AÄut SaKa VeC, …r nam "Exobiology', Zar ba„la krel blet pair mHakaS 
jIbibdYa|  Vmaedr … pâiTbI CaRaw AnY Ÿkan gãeH pãaeNr Aió»tÔ VeC ikna, ik„ba …r 
sÝabYta ktFuk …iF Heb VgamI ADYay§elar VelacY ibxy| 
 
puniàlKn : Ae¢abr 2, 2006 
 
{p‚m ADYay, pãaeNr ˆ‡s sÉaen ib¯an (pãaeNr pãaN jaigeC Ÿtamair pãaeN) : AiBij‡ ray …b„ 
Pird VHemd; Absr pãkaSnI, zaka ŸTek 2007 …r ŸPbã›yarIet pãkaiStbY} 
 

prbàtI pàb ÅîFbY...
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iBn gãeH pãaN …b„ buiÁm¹Ôar ŸKƒaej 

(pãaeNr pãaN jaigeC Ÿtamair pãaeN -6) 
 

Pird VHemd 
 

 
mHaibeSÿ mHakal- maeJ  

Vim manb …kakI  Ùim ibsMey, Ùim ibsMey| 
-rbIÆÅnaT fak™r 

pUàbbàtI peàbr pr... 
 
 
w† ŸZ sudUr nIHairkay 

 

manb sBYta ibkaeSr bû bû Veg, supãacIn kael, Ÿkan …k ŸSÿtìÙ mayabI puiàNma 
raet, Hyeta Vmaedr† Ÿkan …k puàbpur›x AsIm ŸkOtuHl iney maTa tuel taikeyiCl 
suibó»ât VkaeSr AnÇ» nQºbIiTr idek| ApirNt buiÁm¹a Vr sImabÁ ¯an iney 
ŸbaJar Ÿcña keriCl …† ibSÿbãüaÆhsH inejr ˆ‡pi¹r ApirsIm rHsYek| rHesYr 
kšl iknara kret par›k Vr na† par›k, duàdmnIy …† ŸkOtuHlŸk Vmaedr Ÿs† 
puàbpur›x Kub sPlBaeb† CiRey idet ŸperiCl pãjnM ŸTek pãjnMaÇ»er| Vid pur›exr 
Ÿs† AnusiÉ‡sa ˆ¹raiDkarsUeº manux …Kena bey iney ŸbRae¬C VjnM tar re¹¡r 
meDY| ta† Hyeta Ajanaek jana Vr rHsY ˆenMacen manux duàdmnIy, £aiÇ»HIn| 
naeCaRbaÆdar meta "sâiñr' Vid …b„ AÇ»ek iCeR KƒueR bYbe¬Cd krar AdmY pãecña 
calae¬C inrÇ»r| ŸkaTa ŸTek ibSÿjgetr sUºpat Vr ŸkaTa† ba ŸSx, Ÿkanú 
Amàtelak ŸTek Zaºa Vmaedr, Ÿkn† ba Vmra …† pâiTbIet, ik† ba …r ˆeÀSY 
…eHn Hajaera ŸkOtuHl Vr ˆ¹rHIn ij¯asa manuxek taiRey iney ŸbiReyeC Sta×I 
ŸTek Sta×I| ib¯aenr Agãgitet manux ZKn† ŸjeneC ŸZ, raetr VkaeSr 
VelakrajI Vr ikCu† ny br„ Vmaedr sueàZr meta† A§Nit sueàZr smaHar, tKn† 
sectnBaeb manuexr icÇ»ay …eseC, AnÇ» AsIm …† mHaibeSÿ taHel ik ìDu Vmra† 
ViC? naik Vmaedr dâiñ …b„ ŸbaDsImar ba†er suibó»ât ibSÿjgetr Vnaec kanaec 
CiRey iCiFey VeC Vmaedr† meta ba Vmaedr Ÿceyw ˆÊt As„KY sBYta?  
 
ŸmGHIn pirïar VkaeS Kail ŸcaeK Vmra maº keyk Hajar nQº ŸdKet pa†, Za 
pãkát s„KYar Ait ngnY A„S maº| ìDumaº Vmaedr imièwey CayapeT† nQeºr 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
s„KYa carS ibilyenr meta| Habl mHakaS ŸFileôaepr maDYem† p‚aS ŸTek …kS' 
ibilyn CayapT pàZebQN kra sÝb| suibSal …† mHaibeSÿr AnÇ» nQºmalar Ÿkan 
Ÿkan gãeH pãaeNr Aió»tÔ TakaFa Vr Za† ŸHak na Ÿkn AsÝb ŸZ ny ta ŸZ Ÿkan …kFa 
ba¬ca ŸCelw buJeb| ib¯anIedr met pãaN pãakáitk pãp‚ Za Anuk™l pirebS Ÿpel† 
ibkiSt Hey ˆef| Vegr ADYaey Vmra ŸdeKiC, ˆ‡pi¹r pr tulnamulkBaeb Kub km 
smey† pâiTbIet "pãaN' tar VgmnI s„gIt ŸgeyeC| kaej† …k† Drenr pirebS 
Ÿpel, ŸZ smó» nQº Vmaedr sueàZr meta Ÿs§elar gãHetw pãaeNr ibkaS GFa Kub 
…kFa AsÝb ikCu ny|  
 
pâiTbI inWseÆdeH pãaeNr …k à̂br ibcrNBUim | PéuDarar meta ibkiSt HeyeC pãaN 
…Kaen| ŸZ idek takaena Zay ìDu pãaN Vr pãaN| ibicº sb pãaeNr smaHaer niÆdt 
Vmaedr …† bsuÉra| ikÇ¼ saeR car ibilyn bCr Veg jnM Ÿnwya …† DrnI pãaTimk 
pàZaey pãaeNr jnY ŸmaeF† ŸsOHaàdYmUlk iClna| pãTm …k ibilyn bCr ba tar ikCu 
smy pr pâiTbIet gilt pãó»r …b„ …isehr mHasager ióùitbóùa Ves| jIbib¯anIra 
saeR itn ibilyn bCerr purena ó»rIBUt pãó»r ˆÁar kereCn Zar meDY pawya ŸgeC 
Q™ÅaitQ™Å …kekaxI sayaenabYkeFiryar (Cyanobacteria) Pisl (p‚m ADYay, icº 
5.4 ÅîFbY)| …† srl pãaeNr sudIàG bys† pãmaN ker pâiTbIr ˆ‡pi¹r maº …k 
ibilyn bCerr meDY† pâiTbIet pãaeNr ˆÄb GeFiCl| …eta sHej† Zid pâiTbIet 
pãaeNr ibkaS GFet paer teb suibSal …b„ suibó»ât mHaibeSÿr AnY ŸkaTaw ŸZ …r 
ibkaS Hyin tar† ba inëcyta ŸkaTay!  
 
 
crmjIbIedr rajetÔ 
 
xaeFr dSek Vemirkan jIbib¯anI Fmas bãk (Thomas Brock) …b„ tar sHkàmIra 
wya†wim„ …r †eyelaeöan nYaSnal paeàkr 160 ihigã PaernHa†F ba 70 ihigã 
Ÿslisyas tapmaºar ˆx— pãsãben …k Drenr srlakáitr ANujIb (Microbes) 
Vibïar kern| ŸbSIr Bag jiFl ŸkaxI pãaNI† …† tapmaºay iFek Taket paer na| 
ŸZ smó» "pãaN' …† Drenr By„kr obir pirebeS iFek Taket paer taedrek bla Hy 
crmjIbI (Extremophile)| pâiTbIet ŸbS keyk hjn crmjIbIr Aió»tÔ reyeC| ikCu 
ikCu crmjIbI VeC Zara pâiTbIr ŸZ Ÿkan pirebeS iFek Taket sQm|  
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
jIbib¯anIra …ÆFaàkiFkar Ÿlk ŸBaök …b„ sa†ebiryar jmaF brePr meDYw ANujIb 
Kƒuej ŸpeyeCn| ikCu ANujIb Vbar ÷aBaibekr Ÿcey ŸbiS …isihk ba ŸbiS QarIy 
pirebeSw iFek Taket paer| Aitir¹¡ lbna¹¡ta ŸZ Ÿkan pãaNIr jenY† Qitkr, 
ATc ikCu ANujIb VeC Zara Ÿtl Kinr ba lbenr Kinr meDYw bsbas ker| icilr 
VFakama mr›Bim ŸZKaen gt 100 bCerw bâiñ Hyin ŸsKaenw bHal tibyet Ÿbƒec 
beàt VeC ikCu ikCu ANujIb| Vmra ZKn … b†iF ilKiC ifk Ÿssmy "wyaàæh saeyÆs' 
(Ae¢abr 19, 2006)-…r …kiF irepaeàF ŸdKlam ib¯anIra maiFr 2.8 ikelaimFar 
gBIer Ÿsanar Kinet …kDrenr "crm jIbI' ANujIb Kuƒej ŸpeyeCn Zara sUeàZr Velar 
bdel †ˆerinyaemr Ÿtjiõytaek Si¹¡r VDar iHeseb bYbHar ker| 
 
teb …edr meDY sbecey ibKYat crmjIbI He¬C nl kâim (Tube worm)| smuÅ 
tledeSr gBIr PaFel bsbas …edr| painr ByabH cap, gBIr AÉkar, 250 ihigã 
PaernHa†eFr Ÿceyw ŸbiS tapmaºa …b„ PaFl ŸTek inàgt By„kr rasayink 
pdaeàTr ˆpióùitek ˆepQa kerw …ra iFek VeC| iFˆb wyaeàmr iBter …kDrenr 
bYae¢irya Taek Zaedr nam Pyrolobus fumarii. …ra …† tapmaºay …mnBaeb ABYó» 
ŸZ tapmaºa ikCuFa kem …kS pcanbÕ† ihigã PaernHa†eF ŸpOƒCuel† tara taedr bâiÁ 
bÉ ker Ÿdy, …mn …kFa Bab ŸZn tara "faÆhay jem Zae¬C'! 
 
pãaeNr …† bYapk obicº Taka se¹Ôw jIbib¯anIra pâiTbIr skl pãjaitr pãaNek 
itniF …lakay (domain) Bag kereCn | smó» bâH‡ w jiFlekaxI pãaNI …b„ ˆiÄd 
iney geR ˆefeC pãkâtekaxI (Eukarya)| ŸZ skl …kekaxI pãaN Zaedr Ÿkaex Ÿkan 
inˆi£yas Ÿn† taedrek iney bYakeFirya (Bacteria) …b„ inˆi£yasibHIn Vidm pãaN 
Zaedr Ÿkaexr pãacIr bYae¢iryar ŸTek iBÊ taedr smnÓey VidekaxI (Archaea)| 
pãitiF Baegr pãjaitsmUH …ek AenYr saeT GinòBaeb sÚpàkZu¹¡| itniF …laka† 
Vbar …k† ˆ‡s ŸTek …eseC| ib¯anIedr ibSÿas gBIr smueÅ bsbaskarI …k 
Drenr crmjIbI Methanopyrus-…r pâiTbIr smó» pãaNIr pã-pã iptamH Hwyar 
ZabtIy obiSñY† reyeC| …r AàT …ekbaer† pirôar| pãaeNr ˆ‡pi¹r pr ŸTek 
pâiTbIr skl jIb† …ek AenYr VtMIy!  
 
pãaeNr pãkâit 
 
Vmra ibiBÊ ob¯aink kæpkaiHnIet ik„ba †iFr mt cliceº ikÝutikmakar 
mHajagitk pãaNIedr bàNna pa† Zara Vmaedr …† ipãy pâiTbIFa Vº¡mN krar jnY 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
muiKey VeC| taedr Taek sbuj camRa, ibSal ibSal ŸcaK Vr bR bR AYaeÆFna| ikÇ¼ 
ob¯aink kæpkaiHnIr ŸlKk ik„ba icºiSæpIra …ekbaer† kæpNar ghhailka pãbaeH 
ga Baisey Ÿdn| …mn men krar Vsel Ÿkaena† karN Ÿn† AnY Ÿkan gãeHr pãaN 
ŸdKet Heb AenkFa srIsâp ATba …kFa kIFpt„g ATba manuexr meta; ik„ba taedr 
"ksemiFk …hjaýFemÆF' ideseb Takeb sbuj camRa, ibÆdub‡ kan …b„ …eÆFna! 
biHàjagitk pãaN ibxey ibeSx¯ kaàl sYagan s˜t kareN† ta† bletn, "Vim 
kæpib¯aenr Š DreNr biHàjagitk pãaNI§elar Vkar Vkâit s„º¡aÇ» dâiîFB˜Ir 
ŸbiSrBag §elar saeT† …kmt n†|' 
 
pâiTbIet pãaeNr sbecey ibsMykr …b„ AnnYsaDarN ˆpadan He¬C ih…n… ANu| 
keyk Hajar prmaNur smnÓey gift Hy …k …kiF ih…n… ANu| …† ANur …k …kiF 
AibSÿasYBaeb ibpul s„KYk tTY bHn ker Taek| ih…n…-r obiceºr kareN† 
pâiTbIet ˆÄb HeyeC nanaibD pãjaitr|  
 
pãSÈ He¬C, mHaibeSÿr AnY ŸkaTaw ih…n…-r Aió»tÔ VeC ikna| ih…n… ANu ŸZeHtu 
kaàbn, Ai¤ejn, Ha†ehäaejn, na†eFäaejn, PsPras …b„ Vera ikCu prmaNu idey 
gift, mHaibeSÿr AnY ŸkaTaw ih…n…r Aió»etÔr sÝabnaek …ekbaer† ˆiRey Ÿdwya 
Zae¬C na| karN, kaàbn, Ai¤ejn, Ha†ehäajn, na†eFäaejn ba PsPrasmy pirebS 
mHaibeSÿr pãay sàbº† ibdYman| teb …Faw sitY ŸZ, ih…n…-r jiFl kafaema Za …ek 
tTY bHnkarI iHsaeb otir kereC ta ikBaeb ˆÄUt HeyeC ŸsFa bla Kub† kifn| 
kƒacamal sHjlBY Helw ih…n…-r ˆÄb Vcmka …b„ ŸsOBagYpãsut ibxy bel† 
ibebict Hey VseC Aenkidn Der| 
 
AbSY Vera …kiF iBÊ Drenr sÝabnaw VeC| mHaibeSÿr AnY ŸkaTaw Hyeta iBÊ 
Drenr rasayink ibiº¡yar iBi¹et iBÊBaeb ibkaS GeFeC pãaeNr| pãaN blet Zid 
…mn  bYbóùaek ŸbaJaena Hy Zar ŸBOt iBi¹ inàBr ker Si¹¡ s„gãH, s‚y …b„ ta 
bYbHaerr maDYem kaej lagaena taHel …mnik "Arasayink pãaeNr'w sÝabna Taket 
paer| …mnik ta Het paer Veyana†jhú gYas ik„ba ibduY‡-cuÜkIy ŸQeºr ˆpr iBi¹ 
kerw| Vmaedr paiàTb pãaeNr ŸBOt iBi¹ Hl kaàbn prmaNur rsayn| …† kaàbn 
prmaNu  As„KY bÉn otir kreC dueFa kareN: V†esamairjm …b„ kYaiFenSn; Pel 
gift Het paer lÜa, jiFl w óùayI SâªKl| kaàbenr pirbeàt Aenk ib¯anI† 
mHajagitk pãaeNr iBi¹ iHsaeb isilknek kæpna kereCn| kaàbenr meta isilknw 
cariF rasayink bÉn gfn kret paer| Zar AàT daRae¬C, pãaeNr ŸQeº ŸZmn jiRt 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
reyeC kaàbniBi¹k As„KY rasayink ibiº¡ya, ifk Ÿtmn† …k†Baeb kaàbenr meta 
isilkniBi¹kw As„KY rasayink ibiº¡ya GFet paer| ikÇ¼ smsYa He¬C, pâiTbIet 
kaàbenr tulnay isilkn 135 §N ŸbSI pirmaen ibdYman Taka se¹Ôw …Kaen 
isilkniBi¹k pãaeNr ibkaS GeFin| …r karN ŸbaD Hy …† ŸZ, isilkenr bÉn 
kaàbenr mt …tFa Si¹¡SalI ny, …b„ hbl bÉnw AetaFa sHej otir Hy na| 
isilkn prmaNur Vkar kaàbn prmaNur Ÿcey bR| bâH‡ …† Vkáitr kareN isilkn 
kaàbenr meta Ha†ehäaejn bÉn gfn kret paer na| ŸZ smó» rasayink pdaàT 
Ha†ehäaejn bÉnek bYbHar ker Taek Ÿs§ela saDarNt kafaemagtBaeb Si¹¡SalI w 
nmnIy Hey Taek| smó» ibxeyr ibebcnay Aenekr kaeC† kaàbn jIbn gfenr 
sàbeSãò ˆpadan iHsaeb ibebict| …r PlaPl He¬C, Vmaedr jIbib¯anIedr ZabtIy 
gebxNa A÷ió»krBaeb w† …k† Drenr "kaàbn iBi¹k' jIbib¯aenr karagaer biÆd| 
 
ŸsOrjget pãaeNr sÉan 
 
pâiTbIr ba†er …† ŸsOrjget Vr ŸZ du'eFa jaygay pãaN Takar sbecey ŸbiS sÝabna 
reyeC bel ib¯anIra men kern tar …kiF He¬C m˜l gãH …b„ AnYiF bâHýpitr 
ˆpgãH †ˆerapa| bàtmaen m˜elr ŸZ pirebS taet ker ŸsKaen pãaN Takar sÝabna 
Kub† km| pãitidenr gR tapmaºa 220 ŸkliBenr ˆpr scracr† ˆef ŸZFa painr 
jmaFa„ekr Ÿceyw 53 ŸkliBn nIec| …† sImabÁta se¹Ôw pãcur tTY pãman reyeC Za 
ŸTek DarNa kra Hy ŸZ m˜el …ksmy trl painr Aió»tÔ iCl …b„ bàtmaenw sÝbt 
…r BU-geàB pain rey ŸgeC| 
 
painr Vibïar ib¯anIedr kaeC sbsmy† VkàxNIy, Ÿknna pâiTbIet Kub sÝbt 
pãaeNr ˆ‡pi¹ HeyeC painet …b„ pãaeNr iFek Takar jnY painr Ÿkan ibkæp Ÿn†| 
pain …mn …kiF tapmaºar sImay trl Abóùay Taek ŸZKaen pãaeNr AiDka„S 
rasayink ibiº¡ya§il s„GiFt Het paer| duiF Ha†ehäaejn …b„ …kiF Ai¤ejn 
prmaNu iney gift Hy painr ANu| ŸZeHtu Ha†ehäaejn prmaNu du'iF Ai¤ejn prmaNur 
puerapuir ibpirt idek Abóùan ker na, Ÿs kareN pain Ÿmr› ANu (Polar molecule) 
iHsaeb ibebict AàTa‡ …iF †elkiFäk caàj idey samanY pãBaibt Hy| … CaRa jIbenr 
jnY pãeyajnIy AnYanY rasayink ˆpadan§elar pãay sb† painet ÅbIBUt Het paer| 
pain CaRa Aenk rasayink ibiº¡ya† sÝb ny|  
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icº 6.1 : painr ANur rasayink gfn 

 
…CaRa painr Vr …kiF ibeSx obiSñY He¬C ŸZ …iF …r iHmae«r samanY ˆper ikCuFa 
pãsairt Hy AàTa‡ pain sbecey Bair …b„ …r GntÔ sbecey ŸbiS ciLS ihigã 
PaernHa†F ba car ihigã Ÿslisyaes| Pel brP ŸZeHtu painr tulnay Halka kaej† 
Anayaes ŸBes Taek painr ˆpr| SIt Vsar se˜ se˜† Ÿkan Häedr pain ZKn 
º¡manÓey SItl Het ìr› ker tKn ˆperr painr GntÔ ŸbeR Zay …b„ Ÿs§ela nIecr 
idek cel ŸZet Taek| Pel ìDumaº ˆpirBaegr pain† breP pirnt Hy …b„ 
ŸsKaen† ŸTek Zay| brP Zid Ÿlekr tledS pàZÇ» ibó»ât Heta teb ŸsKaen Ÿkan 
jlj pãaNIr† Ÿbƒec Taka sÝbpr Heta na| 
 
Ÿjaitiàb¯anIra AbSY …† ibSÿ bãüaeÆh jIbenr sHayk iHsaeb painr ibkeæpr kTaw 
icÇ»a kereCn| teb Ÿs† sÝabnar pirmanw Kub† km| maº itniF ANu VeC Zaedr 
painr ŸZ smó» ibeSx obiSñY VeC tar ikCu ikCu VeC| …ra He¬C imeTn, …emainya 
…b„ Ha†ehäaejn Pçura†h| …ra pãetYek† …kiF ŸbS bR Drenr tapmaºar sImay trl 
Abóùay Taek| mHaibeSÿ …edr pirmaNw pãcur ba bla ŸZet paer ŸZ smó» prmaNu 
pãeyajn …§ela otir krar jnY ta  ibpul pirmaeN ibdYman| teb …Fa ifk ŸZ painr 
ANu gfenr ˆpadan Ha†ehäaejn ba Ai¤ejenr meta …eta bYapk pirmaeN Ÿn†| 
pãetYek† painr meta na Helw ŸmaFamuiF ŸbS bYapk pirmaN rasayink ibiº¡yaek 
sHayta ker …b„ ibiBÊ Drenr rasayink pdaàTek ÅBIBUt kret paer| 
 

m˜elr wihis imSenr (Odyssey) Thermal Emission Imaging System (THEMIS) 
…r maDYem pãaÐ Cib ŸTek ŸdKa ŸgeC ŸZ m˜elr ˆptYkay As„KY SaKa-pãSaKa 
sÜilt nala reyeC| …† Drenr nala pâiTbIet gift HeyeC ìDumaº pain pãbaeHr 
jnY| m˜elr pain Hyeta bâiñpaetr maDYem …eseC ba BU-gàBóù s‚y ŸTekw Vset 
paer| ŸZKan ŸTek† Vsuk na Ÿkn …† smó» nala gfenr ŸpCen pain ŸZ BUimka 
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ŸreKeC ŸsFa iniëct| ˆptYkar nalasmUeHr As„KY SaKa-pãSaKa pãmaN ker ŸZ …§ela 
DIer DIer sâiñ HeyeC AàTa‡ …ksmy m˜elr pâeò painr pãbaH iCl| 

 

Zidw m˜elr bayum¸elr †itHas Ajana, tarprw DarNa kra Hy ŸZ, saeR itn 
ibilyn ŸTek car ibilyn bCr Veg bayum¸l Hyeta Vera Gn iCl| Pel Si¹¡SalI 
gãIn Haˆj pãitiº¡yar kareN m˜l …Knkar tulnay Aenk ŸbiS ˆx— iCl Ÿs† smy| 
Pel m˜elr pâeò pain trl Vkaer Taket ŸpereC| saeR itn ibilyn bCr Veg 
m˜elr BU-geàB Aenk ŸbiS pirmaen pain si‚t iCl|  maeJ maeJ† ŸsKan ŸTek 
bnYar Vkaer pain Ÿbr Hey …eseC BU-pâeò, otir kereC jl inïaxeNr As„KY nala| 
…† teTYr iBi¹et …Kena m˜elr pâeòr keyk ikelaimFar inec ŸZKaen tapmaºa 
brePr glna„ekr Ÿcey ŸbiS ŸsKaen pain Takar sÝabna reyeC| 

 
icº 6.2 : m˜l gãH| 

 

m˜l sbsmy† Si¹¡r pãacueàZ Brpur| VegÈyigir§ela Ÿs† Vidm smy ŸTek bàtman 
kal pàZÇ» ˆx—ta Zuigey celeC| … CaRa jIbenr jnY pãeyajnIy Aitir¹¡ Si¹¡ 
Vset paer VegÈyigir ŸTek ˆ‡iQÐ pãó»rK¸ ŸTek| bYasaeæFr meDY ŸlaHar 
Ai¤ha†ejSn ŸZ Si¹¡ inàgt ker taw pãaNIra bYbHar kret paer| ojibk pdaeàT 
AP™rÇ» ˆpióùit jIbenr jnY pãeyajnIy Vr Za Za drkar tar GaFit pUrN kereC| 
pain …b„ Si¹¡r ˆpióùit Takar kareN m˜el Hyeta VladaBaeb† jIbenr ˆÄb 
GeFiCl| 
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du'eFa Ba†ik„ ŸrabF Ÿýpsº¡aPF 1976 sael m˜elr buek ŸnemiCl| …edr iBter 
iCl Q™Åakar ÷y„iº¡y rasayink …b„ jIb ob¯aink gebxNagar| …† ŸrabF 
Ÿýpsº¡aPF m˜elr maiFr nmuna s„gãH ker …b„ taet Ÿkan DreNr ibpak iº¡yar 
Aió»tÔ VeC ikna ŸdKar Ÿcña ker|  pâiTbIet ibpak kaàbn ha† A¤a†ehr saeT 
sÚpàkZu¹¡| Ba†ik„ …¤epiremÆF m˜elr maiFet kaàbn ha† A¤a†ehr Aió»tÔ Kƒuej 
ŸpeyiCl| ikÇ¼ jIbib¯anIra …† isÁaeÇ» ŸpOCan ŸZ …† kaàbn ha† A¤a†h ibpaekr 
Pl ny br„ ibiBÊ  rasayink pdaàT idey gift m˜elr w† maiF iBÊ …kiF pãiº¡yar 
maDYem kaàbn ha† A¤a†h otir kereC| …r AàT He¬C  Kub sÝbt m˜elr maiFet 
bàtmaen pãaeNr Ÿkan icH¡ Ÿn†| 

 

dUr Aitet ik m˜elr buek pãaN iCl? …r ˆ¹r inàBr kreC kt Å›t jIbn ˆ‡pÊ 
Het paer tar ˆpr| Ÿjaitiàbdra ŸmaFamuiF iniëct ŸZ påaeneFismal (planetesimals) 
…r parýpirk s„Geàxr kareN pâiTbIr Vid Abóùa  pãaeNr jnY puerapuir ibrœp iCl| 
Ÿs† smy Vmaedr …† DirºI mYagma ba gilt paTerr V¬Cadn idey Vbât iCl| 
mYagma SItl Hwyar pr Zid Ÿkan pãaN ŸTekw Taek teb Ÿs§ela maeJ maeJ 
ibSalakáitr ŸZ smó» påaeneFismal tKnw pâiTbIet VGat Haneta taedr AtYacaer 
iniëcH¡ Hey ŸgeC bel† Der Ÿnwya ŸZet paer| 

 

car ibilyn bCr Veg …† J³a ibQ™Ø Abóùay ióùit Ves| pãaÐ Pisl ŸTek ŸdKa Zay 
ŸZ, 360 ŸkaiF bCr Veg pâiTbIet pãcur pirmaeN ANujIb iCl| pãaTimk Drenr …† 
srl pãaN§ela pãaN-rsayngtBaeb ŸbS kaàZkr iCl| …edr meDY Aenek† iCl 
saelak s„eSåxI, Pel pâiTbIr bayum¸elr Ai¤ejn bâiÁet saHaZY kereC …§ela| 
mYa¤ påa« †niöiFˆF AP Ÿkimiöär (Max Planck Institute of Chemistry) mYaneÒh 
iShelaiô (Manfred Schidlowski) Vidm paTerr kaàbn V†esaeFaepr Anupat 
ibeSåxN ker ŸdiKeyeCn ŸZ 380 ŸkaiF bCr Vegw pâiTbIet pãaeNr smaHar iCl| 
pâiTbIet pãaN ibkaeSr …† Å›tta ŸdeK keàNl ibSÿibdYaleyr (pãyat) KYatnama 
ŸjYaitàpdaàTibd kaàl sYagan (Carl Sagan) Zui¹¡ ideyiCeln ŸZ pâiTbIet pãaeNr 
ibkaS AenkFa AbSYÝabI iCl; AàTa‡, pàZaÐ smy pawya Ÿgel pãaeNr ˆ‡pi¹ w 
ibbàtn …kiF mHajgitk AbSYÝaibta (Cosmic Inevitability)| …k† DreNr mt 
pãkaS kern Ÿnaebl ibjyI pãaNrsaynibd KãIîFan dY dueB (Christian de Duve)w| 
itin AenkFa inWs„Sy Hey† beln : " jIbenr ˆ‡pi¹ AbSYaÝabI ...   ŸZKaen† pãaN 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
sHayk pirebS pawya Zaeb, Za Vmaedr pâiTbIet pãay carS ŸkaiF bCr Veg iCl, 
ŸsKaen† pãaeNr ibkaS GFeb' (Crawford, 2002)| 

 

carS ŸkaiF ŸTek itnS ViS ŸkaiF bCr Veg m˜elr pirebSw pâiTbIr meta† pãaN 
ˆÄebr sHayk iCl| m˜elr pâeò pãacIn ndI, Ÿlk …mnik 100 imFar gBIrtar 
sagerrw icH¡ rey ŸgeC| carS ŸkaiF bCr Veg m˜l …Knkar tulnay Aenk ŸbiS 
ˆx— …b„ is¹¡ iCl| …† smó» tTY DarNa Ÿdy ŸZ, pãacIn pâiTbIr meta pãacIn m˜elw 
pãaeNr ibkaS GeF Taka sÝb| Zid ta† Hey Taek teb m˜l bÉ™tÔpUàN Abóùa ŸTek 
bÉ™r pirebeSr idek Agãsr Hwyar saeT saeT pãaNw Hyeta sàbeSx VSãy iHsaeb 
ŸbeC ineyeC m˜elr ABYÇ»rIN taepr Pel óùayI brePr inecr ibgilt lbNa¹¡ Häed 
ba is¹¡ óùan§elaet| ŸbiSrBag påaenFair ib¯anI men kern ŸZ, BibxYt m˜l  
AiBZaen Vidm pãaeNr rasayink ba A˜s„óùaink jIbaSM Kƒuej Ÿbr kra AgãaiDkar 
pawya ˆict| 

 

bàtmaen …Fa pirïar ŸZ, ŸsOrjgt …b„ …r ba†er sàbº† ojb rasayink pdaeàTr 
Aió»tÔ ibdYman| m˜elr ŸCa´ ˆpgãH ŸPaebas (Fobos) …b„ Ÿh†emas (Deimos)-…r 
ga• r„ ŸdeK DarNa kra Hy ŸZ, …† du'iF ˆpgãH ojb pdaàT idey otir ba inednpeQ 
ojb pdaeàTr Vó»rN idey V¬Caidt| Aenekr† DarNa ŸZ …ra ŸsOrjgetr dUrbàtI 
pãaeÇ»r gãHaNu (Asteroid) Za VFek peReC m˜elr keQ| ojb pdaàT idey V¬Caidt 
…† rkm ŸCaF ŸCaF gãHaNu CiRey iCiFey VeC ŸsOrjgetr ibiBÊ jaygay| bâHýpit 
…b„ m˜elr mDYbàtI pãDan gãHaNupu² ŸbeæFr (Asteroids Belt) C …b„ D Drenr 
gãHaNu§il, Dumektur ŸkÆÅ ŸZmn HYailr Dumektu …b„ saÚpãitkkael Vibïát 
ŸsOrjgetr dUrbàtI pãaeÇ»r …k§¬C gãHaNuw reyeC| 1986 sael †ˆeraipyan Ÿýps 
…ejiÆsr neBaZan Gitto HYailr Dumektur carpaeSr DUilr ŸmeGr mDY idey srasir 
ˆeR Zay| Giotto-r Ÿdwya tTY AnuZayI HYailr Dumektur ŸkÆÅ 25 Sta„S ojb pdaàT 
idey otir Hwyar ZeTñ sÝabna reyeC| 

 

pâiTbIet pãaÐ bûl pirmaen Carbonaceous chondrite ˆèaip¸§ela pãDan gãHaNupu² 
ŸbleFr C Drenr gãHaNuedr A„S bel men kra Hy| Carbonaceous ˆèaip¸§elar 
meDY pãcur pirmaen …eramYaiFk …b„ AnYanY Ha†ehäakaàbn pawya ŸgeC| ib¯anIra 
…edr meDY ŸbS ikCu s„KYk …imena …ish …b„ inˆi£wFa†h Ÿbsw Kƒuej ŸpeyeCn| 
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DarNa kra Hy ŸZ, pâiTbIr bayum¸el VGat kra ˆèaip¸ …b„ Dumektu§ela Hyeta 
pãacIn smey pãcur pirmaen ojb ANu bHn ker iney …eseC pâiTbIet| …edr meDY 
Ÿkan ŸkaniF Hyeta pâiTbIr bayum¸el pãebeSr smy pãc¸ tapek ˆepQa ker AQt 
ŸTek igeyiCl …b„ PlSã›itet pâiTbIet pãaeNr ibkaeSr ŸQeº BUimka ŸreKeC| …k† 
Drenr GFna AnY gãeHw GFet paer| ˆèa …b„ Dumektu painsH AnYanY ojibk pdaàT 
bey iney ŸZet paer Ÿs† sb gãeH| w† gãH§elaet pâiTbIr meta pãaN-pUàb rasayink 
ibiº¡ya GFar jnY ŸZ ibpul pirmaen pain Taket Heb ta ikÇ¼ ny| ŸCa´ …kFu painr 
puk™r, brePr Vó»reNr inecr samanY ikCu pain† ikÇ¼ pãaN ibkaeSr jnY ZeTñ| 

 

ˆpgãH  Fäa†Fn, kYaileöa …b„ Fa†Faenr Vkar …b„ rasayink gfn …edrek pãaN 
sHayk ˆpgãH iHsaeb ib¯anIedr kaeC iciH¡t kereC| ikÇ¼ ŸZ ˆpgãHiF ib¯anIedr 
dâiñ VkàxN kret sQm HeyeC sbecey ŸbiS ŸsFa He¬C bâHýpitr tâtIy bâH¹m 
ˆpgãH †ˆerapa| mnuxYibHIn ŸrabF Ÿýpsº¡aPF †ˆerapa …b„ ŸsOrjgetr dUrbàtI 
pãaeÇ»r pãay ŸmaFamuiF sb ˆpgãH§ilr† Cib tueleC| pâiTbIet Ÿpãirt …† sb Cibet 
ˆpgãH§elar Aenk KuƒiFnaiF pãkaS ŸpeyeC| …† Cib§ela ŸTek ŸdKa Zay ŸZ pãitiF 
ˆpgãeHr† Vlada Drenr obiSñY ibdYman| 

 

 
icº 6.3 : †ˆerapa 

†ˆerapar pãTm Japsa Cib pafay Beyjar mHakaSZan 1979 sael| prbàtIet 
gYaililw imSn Vera inKƒUt Cib paifeyeC †ˆerapar| sada cader ŸmaRa …† ˆpgãeHr 
Cibet ŸdKa Zay ŸZ As„KY Vƒkabƒaka ŸrKa …r sara ga Ÿbey ibó»ât| †ˆerapar sada 
cadr He¬C brP, Vr ikCu ny | †ˆerapa pãay …k ma†l cwRa breP V¬Caidt| 
Vƒkabƒaka ŸrKa§ela He¬C ibSalakar iHmbaH§elar pãaÇ»edeSr imln Ÿmlay ˆ‡pÊ 
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sudIàG Ÿdyal (Ridge)| iHmbaH§ela prýpr prýperr saeT s„Geàx otir kereC 
ibSalakar brePr cuƒRa| 

 

2000 sael †ˆinBaiàsiF AP kYailePaiànyar Ÿjaitiàbd maàgaerF ikeBlsn (Margaret 
Kivelson) ŸGaxNa kern ŸZ, mnuxYibHIn mHakaSZan gYaililwr mYageniFk ŸsÆsr 
bâHýpitr ˆpgãH †ˆerapay brePr Vó»reNr nIec jlIy sagerr pãmaN ŸpeyeC| 
jelr …† Vibïar ib¯anIedrek dar›NBaeb ˆ‡saiHt ker Ÿtael| Ÿknna pâiTbIet 
Kub sÝbt pãaeNr pãTm ˆÄb HeyeC painet …b„ pain CaRa pãaN iFek Taket paer 
na| Zidw pãaN VëcàZjnkBaeb ŸZ Ÿkan pirebeSr saeT Kap Ka†ey inet paer, tbuw 
pain CaRa pãaeNr Aió»tÔ kæpna kra Kub† kifn| 

 

bâHýpitr maDYakàxeNr samanY ŸHrePr† †ˆerapar  ˆx—tar mUl ˆ‡s| †ˆerapar 
ABYÇ»er pàZaÐ tap VeC Za painek trl Abóùay raKet sQm| pâiTbIr sagerr 
tledeSr mt† †ˆerapar jlIy sagerr inecw ˆx— Kad Taket paer| 

 

ŸsOrjgetr VFiFr meDY satiF gãeHr† Gn bayum¸l reyeC| …† gYasIym¸lw 
jIbenr Aió»etÔr jnY Kub Bal jayga Het paer| jIbenr jnY pãeyajnIy sb 
rasayink ˆpadan† ŸZmn kaàbn, na†eFaäejn, Ai¤ejn …b„ Ha†ehäaejn 
gYasIym¸elr ANu§elaet ibdYman| painr baîp …b„ AnYanY pãeyajnIy trl§elaw 
ŸsKaen pãcur pirmaen reyeC| sUeàZr Vela ˆpr ŸTek Si¹¡ Ÿjagaet paer …b„ 
samanY ikCu pirman tap Vset paer gãH§elar gilt laBa ŸTek| bataes clacelr 
mu¹¡ ÷aDInta …b„ ŸBes Takar sameàTr kareN …† pirebeSr pãaNIedr S¹¡ 
kafaemarw pãeyajn Ÿn†| 

 

sUeàZr Velaek ŸBnaesr bayum¸l ŸBd ker ŸZet Ÿdy| Pel ˆpgãeHr pâòedS …b„ 
bayum¸elr inecr A„S ˆ¹Ð Hey ˆef| gãIn Haˆj …ePe¢r kareN prbàtIet 
bayum¸l smpirman tapek mHaSUenY cel ŸZet baDa Ÿdy| gãIn Haˆj pãitiº¡yar 
kareN ŸBnas ŸmaFamuiF nrekr meta ˆ¹Ð Hey VeC| …r pâòedeSr tapmaºa pãay 
450 ihigã Ÿslisyas, Za sIsaekw giley ŸPlet sQm| bayur capw By«r rkemr 
ŸbiS ŸsKaen| pâiTbIr bayum¸elr tulnay pãay nbÕ† §n ŸbiS| pãc¸ tapmaºar 
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kareN ŸsKaen bayu pãbaiHt Hy 240 ma†elr ŸbiS gitet| tIbã ˆx—tar kareN BU-
pâeòr kaCakaiC Ÿkan batasw Ÿn† blet Ÿgel| 

 

ikÇ¼ ŸBnaesr bayum¸el BU-pâò ŸTek itirS ma†l ˆper pirióùit sÚpUàN iBÊ rkemr| 
…Kankar tapmaºa 100 ihigã Ÿslisyaesr inec| …r Abóùan bayum¸elr maJamaiJ 
pàZaey| …† Abóùaek bla Hy Goldilock effect. †ˆinBaiàsiF AP ŸF¤aesr Ÿjaitiàbd 
ihäk ìlj-mak™c (Drik Schulze-Makuch) beln ŸZ ŸBnaesr bayum¸el dâSYman 
itniF …isihk rasayink pdaàT Ha†ehäaejn salPa†h, salPar ha† A¤a†h …b„ 
kaàbinl salPa†h ŸsKankar bataes ŸBes Taka ANujIebr ˆpjatw Het paer|  
pâiTbIet ikCu ikCu crmjIbI ŸZ pirebeS iFek VeC …† pirebS tar Ÿcey Kub …kFa 
Karap ikCu ny| pâiTbIr bayum¸elw bYae¢iryar ˆpióùit reyeC ŸZ§ela ŸBes ŸbRay 
…k mHaedS ŸTek AnY mHaedeS| 

 

m˜elr kQpeTr pr ŸTek sUeàZr Velar tIbãta kem ŸgeC ŸbS KainkFa| …Kan 
ŸTek† ibSalakáitr gYasIy gãH§elar suºpat| bâHýpit, Sin, †ˆernas …b„ Ÿnpcun 
…† cariF gãeHr ŸkaniFr† S¹¡ BU-pâò Ÿn†| ikÇ¼ ŸBnaesr meta† …Kaenw bayum¸elr 
Goldilock effect …lakay jIbenr jnY sHayk pirebS reyeC| Ÿjaitiàb¯anI † † 
sYalipFar (E.E. Salpeter) …b„ kaàl sYagan (Carl Sagan) pãó»ab Ÿdn ŸZ,  pâiTbIet 
pãTm ibilyn bCer ŸZ pãiº¡yay pãaeNr ibkaS HeyiCl Ÿs† …k† rkmBaeb …† smó» 
gYasIy odtYakar gãeHr bayum¸elw pãaeNr ibkaS GeF Taket paer| 1995 sael 
gYaililw mHakaSZan ZKn bâHýpitr bayum¸el zuekiCl tKn ŸsKaen Ÿkan pãaeNr 
Aió»tÔ ˆdGaFn kret paerin| …r Vegr bCr Dumektu ìemKar ŸliB ZKn bâHýpitr 
ˆpr VCeR peR tKnw Ÿkan ojibk bó¼r ˆpióùit lQY kra Zayin| ikÇ¼ bâHýpitr 
bayum¸l …eta† suibSal ŸZ …k jaygay na pawya Ÿgelw AnY ŸkaTaw jIbenr 
ˆpióùitr sÝabnaek …ekbaer ˆiRey Ÿdwya Zay na|  

 

bâHýpit AbSY Vera …kiF kareN ib¯anIedr VgãeHr ŸkeÆÅ ŸTek Zae¬C| bâHýpitr 
meta …k† Drenr gãH mHakaeSr ibiBÊ jaygay CiRey reyeC bel ib¯anIra Anuman 
kern| Ÿs† smó» gãeHr bayum¸elr rasayink gfn bâHýpitr bayum¸elr meta† 
jiFl Hwyar kTa| …† Drenr gãH Zt ŸbiS mHaibeSÿ Vibïát Heb tt ŸbiS Ÿs† smó» 
gãeH jIbn ibkaeSr sÝabnaw ˆ°Ôl Heb| 
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Sinr odtYakáitr ˆpgãH Fa†Faenr (…Fa pãay buD gãeHr sman Vytenr) pãaN-pUàb ojb 
rsayn ib¯anIedrek VgãHI ker tueleC …† ˆpgãHiFr pãit| Vmaedr ŸcaeKr 
samen† …Kaen jiFl ANur s„eSåx GeF celeC pãitmuûeàt| pãDant na†eFäaejn ANu 
…b„ samanY ikCu pirmaen (10 Sta„S) imeTn smnÓey gift Fa†Faenr bayum¸l 
pâiTbIr bayum¸elr tulnay pãay dS§N bR| 1981 sael Beyjar-2 Fa†Faenr 
kaCakaiC Zawya se¹Ôw …r carpaeSr lalec ŸgalapI A÷¬C k™yaSar kareN …r BU-
pâeòr Hids payin| Fa†Faenr BU-pâeòr tapmaºa Kub† km, maº 94 ŸkliBn ba 
ma†nas 179 ihigã Ÿslisyas| Fa†Faenr ÷æp GntÔ …b„ …r VeSpaeSr gãH ˆpgãeHr 
saeT tulna ker Anuman kra Zay ŸZ, …r BU-pâò ba tar kaCakaiC ŸkaTaw ibpul 
pirmaeN brP reyeC| Ÿs† saeT samanY ikCu s„KYk srl ANu ŸZmn Ha†ehäakaàbn …b„ 
nitriles w pawya ŸgeC Fa†Faenr bayum¸el| sUeàZr Ait Ÿb§nI riSM, Sinr ŸcOÜkIy 
ŸQeº VFek pRa Vyint ANu …b„ ksimk riSM sb …ksaeT Fa†Faenr bayum¸el 
Jaipey peR ŸsKaen rasayink ibiº¡yar sUºpat GiFeyeC| 

 
icº 6.4 : Fa†Faenr na†eFäaejn-imeTn bayum¸elr lYaberFrI ismuelSn 

 

kaàl sYagan …b„ tar sHkàmI ibxun …n Kaer (Bishun N. Khare) gebxNagaer kâiºm 
Pçaeôr meDY Fa†Faenr bayum¸l …b„ …r capek ismuYelF kern …b„ …r mDY idey 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
ibduY‡ QrN GFan| …r PlSã›itet ga• beàNr Gn kadar meta ojibk pdaàT otir Hy| 
tara …r namkrN kern Fa†Fan ŸTailn (Titan Tholin)| …† Fa†Fan ŸTailenr 
ApiFkYal knöYaÆF pirmap ker ib¯anIÃy ŸdeKn ŸZ …Fa Fa†Faenr bayum¸elr 
ApiFkYal knöYaeÆFr saeT ûbû imel Zay| 

 

Fa†Faenr bayum¸elr ˆ¬có»er pãit muHUeàt† otir He¬C ojb ANu …b„ ta DIer DIer inec 
Ÿnem VseC ntun ŸTailn otir Hwyar saeT saeT| gt car imilyn bCr Der Zid …† 
pãiº¡ya Anbrt clet Taek teb Fa†Faenr pâò keykS' imFar ŸTailn …b„ AnYanY 
ojb pdaàT idey Vbât Hey Zawyar kTa| sYagan …b„ ŸKyar taedr lYaeb otir 
Fa†Faenr ŸTailenr saeT pain ŸmSaenar Pel …imena …ishw otir kret sQm 
HeyiCeln| ìDu …imena …ish† ny, …r meDY iCl inˆi£wFa†h Ÿbj, pilsa†i£k 
…eramYaiFk Ha†ehäakaàbn …b„ Vera ikCu ojb pdaeàTr smaHar| 

 

Ait sÚpãit nasar mHakaSZan kYaisinr (Cassini) pafaena rahar †emj Fa†Faenr 
sbecey ˆ°Ôl A„S janahuet (Xanadu) pâiTbIr meta BUtai¹Ôk obiSñY Kƒuej ŸpeyeC| 
…† rahar †emj ŸTek ŸdKa Zae¬C ŸZ janahur piëcm pãaeÇ» ga• beàNr bailyaRIr meDY 
reyeC As„KY SaKa pãSaKa sÜilt ndI, paHaR …b„ ˆptYka| …† ndI§ela Vera 
káx— …lakar idek cel ŸgeC Zaek men kra He¬C Ÿlk bel| …† †emj ŸTek gãHaNu 
VGat ba VegÈyigirr kareN …kiF jÔalamuKw (Crater) dâSYman| 

 

kYaisin †ÆFarpåaenFair ib¯anI hW ŸjanaTan luna†n (Dr. Jonathan Lunine) beln 
ŸZ, "Fa†Fan pâiTbI ŸTek …eta dUer ŸZ pâiTbIet ba mHakaeS Abióùt ŸFileôaepr 
maDYem …r sb ikCu dâSYman iCl na| Pel Vmaedrek …r obiSñY sÚpeàk sb ikCu† 
Anuman ker inet HeyeC| ikÇ¼ …Kn kYaisinr Si¹¡SalI rahar ŸcaeKr kareN Vr 
Vmaedrek Anumaenr ˆpr inàBr kret He¬C na| VëcàZjnk ŸZ, pâiTbI ŸTek bû 
dUerr …† ˆpgãeH pâiTbIr meta† BUtai¹Ôk obiSñY ibdYman|' 

 

1984 sael nasar Habl Ÿýps ŸFileôap pãTm Fa†Faenr janahu …laka Vibïar 
ker| … bCerr (2006) …ipãl maes ZKn kYaisinr rahar iseöm janahuek pàZebQN 
ker tKn† ŸdKa Zay ŸZ, …r BU-pâò bayu, bâiñ …b„ trl pdaeàTr kareN pirbiàtt 
HeyeC| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
 

gt ŸPbã›yarI maes kYaisinr bey iney Zawya Ÿpãab Ha†ejÆs (Huygens) AbtrN ker 
Fa†Faenr pâeòr kadamaiFet| pawya tTY ibeSåxN ker men He¬C Fa†Faen jlIy pdaàT 
reyeC| Fa†Faenr Vibïark hac ib¯anI iº¡iöyan Ha†ejÆs (Christian Huygens) 
Vj Ÿbƒec Takel Fa†Faen jlIy pdaeàTr ˆpióùitr GFnay Hyeta Kub …kFa Abak 
Hetn na| Ha†ejn 1655 sael Fa†Fan Vibïar kern| tar sÚmanaeàT† kYaisinr 
Ÿpãaebr namkrN kra HeyeC Ha†ejÆs| …Kn ŸTek itnS' bCerrw ŸbiS smy Veg 
1698 sael Ha†ejÆs Fa†Faen pain Takar sÝabna sÚpeàk ileKiCelnW 

 
"Since 'tis certain that Earth and Jupiter have their Water and 
Clouds, there is no reason why the other Planets should be without 
them. I can't say that they are exactly of the same nature with our 
Water; but that they should be liquid their use requires, as their 
beauty does that they be clear. This Water of ours, in Jupiter or 
Saturn, would be frozen up instantly by reason of the vast distance of 
the Sun. Every Planet therefore must have its own Waters of such a 
temper not liable to Frost." 

 

teb Fa†Faen jlIy pdaàT pawya Ÿgelw …iF sÝbt pain ny| ŸmaFamuiF iniëct ŸZ 
jlIy …† pdaàT Hy imeTn na Hy †eTn| Hyeta …† trl† bâiñr Vkaer Jer peR 
janahuet ik„ba BUgàBóù Jrna ŸTek inàgt Hy trl pdaàT| imeTenr ndI DUilkNa bHn 
ker ker† otir kereC janahuet w†sb bailyaRI| 
 
Vmaedr ŸsOrjgetr ba†er VÇ»ànQiºk mHaSUenYr gYas …b„ DUilkNar meDYw ojibk 
pdaàT Kuƒuej pawya ŸgeC| ibiBÊ ANuedr iBÊ iBÊ iÒekaeyiÆset inàgt …b„ VtMóù kra 
ma†eº¡aweyB ibeSåxN ker Ÿjaitiàbdra car hjenrw ŸbiS srl Drenr ojibk pdaàT 
sna¹¡ kret ŸpereCn| …edr meDY ikCu ikCu ojibk pdaàT ŸZmn Ha†ehäakaàbn, 
…ma†ns, …YalekaHl …b„ na†Fäa†elr HC11N …r meta Ÿsaja kaàbn Sâ„Kl reyeC| 

 

Ait Ÿb§in …b„ mHajagitk riSMet ˆnMu¹¡ VÇ»ànQiºk DUilkNar ojibk pdaeàT 
pãaeNr ˆ‡pi¹r VSa kraFa Ÿbakaim| Ÿknna Vmra ŸZ jIbnek jain ta gfenr jnY 
pãeyajn pain Vr pain Takar jnY pãeyajn gãH ba ˆpgãH| Ÿjaitiàb¯anIy pàZebQN 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
idn idn …† DarNar iBi¹ geR ide¬C ŸZ …† mHaibeSÿ gãHjg‡ ibraj kraFa Ait 
÷aBaibk GFna| ibsMykrBaeb Kub kaCakaiC dUretÔr meDY Abióùt ŸbS ikCu s„KYk 
nbY gift nQeºr carpaeS ŸZ gYasIy w DUilkNar bâ¹ reyeC ta gãHjgt ˆÄebr 
jnY pãeyajnIy ˆpadan| 

 

kaeànig †niöiFˆeFr jàj hibåˆ weydairl (George W. Wetherill) …kiF mehl otir 
kereCn Zar maDYem Š smó» gYasIy DUilkNa ŸTek ˆ‡pÊ gãHedr ibnYas sÚpeàk 
BibxYÃanI kra Zay| †etameDY ŸpnsaleBinya ŸöF †ˆinBaiàsiFr Ÿjms kYaiö„ 
(James F. Casting) nQº ŸTek kt duretÔ Takel …kiF gãeHr BU-pâeò trl pain 
Taket paer ta iHsab ker ŸdiKeyeCn| …† du† gebxNaek …kiºt krel ŸdKa Zay 
ŸZ, ŸsOrjget nQº ŸTek …kiF ba du'iF gãH kmpeQ …mn duretÔ Takeb ŸZKaen 
taedr pâeò pain Taka sÝbpr| 

 

kaàl sYagaenr met Vmaedr ibSÿas krar ZeTñ karN reyeC ŸZ, …† mHaibeSÿ 
Vmaedr pâiTbIr meta painsmâÁ As„KY gãH reyeC ŸZKaen ibpul pirmaeN jiFl 
ojibk pdaàT ibdYman| sUeàZr meta nQºek pirÙmNrt w† smó» gãH§elaet …mn 
pirebS reyeC ŸZKaen ibilyn bCer pãaeNr ˆÄb …b„ ibkaS GFa ibicº ikCu ny| 

Ae¢abr 9, 2006 
 
{xîf ADYay, pãaeNr ˆ‡s sÉaen (pãaeNr pãaN jaigeC Ÿtamair pãaeN) : AiBij‡ ray 
…b„ Pird VHemd; Absr pãkaSnI, zaka ŸTek 2007 …r ŸPbã›yarIet pãkaiStbY} 
 

prbàtI pàb ÅîFbY...
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biHiàbeSÿ jIbenr ˆ‡pi¹r ŸKƒaej 

(pãaeNr pãaN jaigeC Ÿtamair pãaeN -7) 
 

Pird VHemd 
 
pUàbbàtI peàbr pr... 
 

 
tbu Balbais 

cmek ibnaS maeJ Aió»etÔr Hais 
VneÆdr Ÿbeg| 

mreNr bINataer ˆef Ÿjeg 
jIbenr gan, 
inrÇ»r Dabman 
c‚l maDurI| 

QeN QeN ˆef ýP™ir 
SÿaSÿetr dIpiSKa 

ˆ¬Cilya muHUeàtr mrIicka| 
-rbIÆÅnaT fak™r 

 

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 

http://www.mukto-mona.com/Articles/life/life6.pdf


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

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

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

 
 
 
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| 
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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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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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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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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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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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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| 
 
Ae¢abr 18, 2006 
 
{ sÐm ADYay, pãaeNr ˆ‡s sÉaen (pãaeNr pãaN jaigeC Ÿtamair pãaeN) : AiBij‡ ray 
…b„ Pird VHemd; Absr pãkaSnI, zaka ŸTek 2007 …r ŸPbã›yarI pãkaiStbY} 
 

 prbàtI pàb ÅîFbY...
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mHaibeSÿ pãaN …b„ buiÁm¹ar sÝabYta 

(pãaeNr pãaN jaigeC Ÿtamair pãaeN -8) 
 

Pird VHemd 
 
pUàbbàtI peàbr pr... 
 

tbu …† pâiTbIr sb Vela …kidn ineB Ÿgel per 
pâiTbIr sb gæp P™raeb ZKn, 

manux reb na Vr, reb ìDu manuexr ÷pÈ tKn :... 
-jIbnanÆd daS 

 

Ÿhäekr smIkrN (Drake's Equation) 
 
Ÿbtar tr˜ bYbHar ker ŸsOr jgetr ba†er buiÁman pãaNI Kƒuej pawyar sÝabna iney 
Velacnar jnY …kdl ib¯anI …b„ pãekaSlI 1961 sael jeRa HeyiCeln weyñ 
Baiàjinyar gãInbYa„k manmiÆder| seÚmlen Zara ˆpióùt iCeln tara sba† mHaibeSÿ 
buiÁm¹a AnusÉaen AgãNI kàmI| itn idenr seÚmln ŸSex jn ililr (John Lilly) 
hliPenr buiÁm¹ar gæp ìen tara inejedr namkrN kern The Order of the 
Dolphin  iHsaeb| 
 
…† seÚmlen† Ÿjaitiàbd Òa« Ÿhäk (Frank Drake) suibSal …†  mHaibeSÿ buiÁman 
sBYta pirmap krar …kiF pÁit pãó»ab kern| itin tar …† pÁit …kiF smIkrN 
Vkaer ˆpóùapn keriCeln| smIkrNiF inmÈrœp, 
 

                                N = R* . Fp . Ne . Fl . Fi . Fc . L  

ŸZKaen, 
N= sBYtar s„KYa 
R*= pãit bCr Vmaedr CayapeT jnM Ÿnwya jIbn sHayk nQeºr s„KYa 
Fp= …† nQº §elar meDY ŸZ §elaet gãHjgt VeC tar s„KYa 
Ne= pãitiF nQeºr gãHjgetr meDY pãaN sHayk gãeHr s„KYa  

http://www.mukto-mona.com/Articles/life/life7.pdf
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Fl= pãaeNr ibkaS sÝb …mn gãHsmUeHr meDY sitYkarBaeb pãaeNr ibkaS HeyeC 
…mn gãeHr s„KYa 
Fi= pãaeNr ibkaS Hwya gãHsmUeHr meDY Vbar ŸZ §elaet buiÁman pãaNIr ibkaS 
HeyeC tar s„KYa 
Fc= buiÁman pãaNI Zara ŸZagaeZaegr maDYm iHsaeb Ÿbtar pãZui¹¡ Vibïar kereC| 
L= Š smó» sBYtar gRpRta Vyuïal  
 
Ÿhäekr smIkreN, Vmaedr CayapeT pãitbCr jnM Ÿnwya nQeºr s„KYaek, …† nQº 
§elar meDY ŸZ §elaet gãHjgt VeC tar s„KYa,  ŸZ§elaet pãaeNr ibkaS sÝb 
…mn gãHjgetr gR s„KYa , pãaeNr ibkaS sÝb …mn gãHsmUeHr meDY sitYkarBaeb 
pãaeNr ibkaS HeyeC …mn gãeHr s„KYa, pãaeNr ibkaS Hwya gãHsmUeHr meDY Vbar ŸZ 
§elaet buiÁman pãaNIr ibkaS HeyeC tar s„KYa, buiÁman pãaNI mHaEbiSÿk ŸZagaeZaegr 
ˆpay Ÿbr kereC …mn gãeHr s„KYa …b„ Š smó» sBYtar gRpRta Vyuïaelr BgÈa„S 
idey §N ker N ba mHajagitk sBYtar s„KYa Ÿbr kra Hy|  
 
 

 
 

               icº 8.1: Òa« Ÿhäk …b„ tar ibKYat smIkrN| 

 
ˆdaHrN idey ibxyiF ŸbaJa Zak| Dra Zak, Ÿkan …kiF Ÿkan  ô™elr …kiF iniàdñ 
bCer paS kra Caºedr meDY ktjn Ÿjaitiàb¯anI Heb tar …kiF DarNa kra He¬C| 
men kra Zak, …† ô™l ŸTek pãitbCr …k Hajar Caº paS ker Ÿbr He¬C| …† 
s„KYaek §n kret Heb …† Caºedr meDY Zara …kidn kelj ba ibSÿibdYaly ŸTek 
gãajueyF Hey Ÿbr Heb Ÿs† BgÈa„S idey| Dra Zak, 60 Sta„S (0.6) Caº ibSÿibdYaly 
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ŸTek paS ker Ÿbr Heb| ibSÿibdYaly ŸTek paS kra Caºedr ŸTek pãit dSjenr 
meDY itnjn ba 30 Sta„S (0.3) ib¯an iney pRaeSana kreb| …edr meDY Hyeta 
maº 11 Sta„S (0.11) Ÿjaitiàb¯anI Hwyar jnY Vebdn kreb| Der in† nasa 
(NASA) pãit pƒac bCer …kbar ker Ÿjaitiàb¯anI ineyag pãdan ker …b„ 
Vebdnkát ib¯anIedr mDY ŸTek maº …k Sta„Sek kaej ŸZa¦daenr sueZag Ÿdy| 
…Kn, smó» s„KYa§elaek …keº §n krel pawya Zae¬C 1 (1000 x 0.6 x 0.3 x 
0.11 x 0.01 = 1)| AàTa‡ …† ô™elr paSkát Caºedr meDY maº …kjenr 
Ÿjaitiàb¯anI iHsaeb kàmjIbn ìr› krar sÝabna reyeC| 
 
Order of the Dolphin …r sdsYra …† smIkreNr man§ilr ¯aniBi¹k Anuman 
(educated guess) krar Ÿcña kern …b„ pãitiF maenr baó»biBi¹k ˆ¬csIma …b„ 
inmÈsIma inàDarN ker Ÿdn| ŸZeHtu taedr dâiñBi˜ek smàTn Ÿdwyar meta srasir 
pàZebQNmUlk ZeTñ tTY pãmanaid Haet iCl na, kaej† mUltW ib¯aenr ibiBÊ SaKa 
ŸZmn Ÿjaitiàb¯an, rsayn …b„ jIbib¯aen taedr bYapk AiB¯tar ˆpr tara inàBr 
keriCeln| Zidw …† man§ela tai¹Ôk Zui¹¡r ˆper† mUltW inàBrSIl iCl, ta se¹Ôw 
Vj …tidn pr taedr Ÿdwya man§ela† bYapkBaeb bYbHœt He¬C| bàtman kal pàZÇ» 
Zt Drenr ob¯aink Vibïar HeyeC tar ŸkaniF† bR Drenr Ÿkan mtaEnkY otir 
kret paerin Ÿs† man§ela sÚpeàk| 
 
R*- pãit bCr Vmaedr CayapeT jnM Ÿnwya jIbn sHayk nQeºr s„KYa 
 
Ÿhäk ZKn tar smIkrNiF daƒR kran tKn …† …kFmaº PYa¢r Za pãkát teTYr ˆpr 
daƒiRey iCl| 1961 sael ib¯anIra janetn ŸZ imièwey CayapT (Zaek Vmra Aenek 
"VkaS g˜a' naem haik) pãay dS ŸTek ibS ibilyn bCr Veg jnM ineyeC …b„  pãay 
keyk ibilyn nQeºr smaHaer geR ˆefeC …† CayapT| Zid CayapT tar jenMr pr 
ŸTek …k† Haer nQeºr jnM idey Taek teb pãit bCr pãay ibSiF ker nQeºr jnM 
He¬C| gãInbYa„ekr ib¯anIra DarNa keriCeln ŸZ …edr meDY AeàDk s„KYk nQº† 
pâiTbIr mt gãH Takar jnY ZeTñ ióùitSIl …b„ dIàGjIib Hwyar kTa| kaej† tara 
R*-…r man inàDarN kreln pãit bCer 10| 
 
Vjek Vmra dUrbàtI CayapeTr gebxNa ŸTek jain ŸZ CayapeT nQeºr jnMHar 
smeyr saeT saeT kem ŸZet Taek| Vmra ŸZeHtu …† muHUeàt sBYta KuƒjiC kaej† 
Vmra Aenk ŸbiS VgãHI Ÿs† sb nQeºr pãit ŸZ§ela pƒac ŸTek dS ibilyn bCr 
Veg sUeàZr kaCakaiC smey jnM ineyeC| tKn ŸTek nQeºr jnMHar pãit bCer dS 
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ŸTek paƒec Ÿnem ŸgeC Za Ÿhäekr Anumaenr Ÿcey Aenk km| teb …Kaen† kaiHnIr 
ŸSx ny| 
 
…edr meDY ŸbiSr† Bag† He¬C AtYÇ» Anu°Ôl, ÷æp Berr nQº Za lal bamn (Red 
Dwarf) naem pirict| jIbn sHayk gãeHr ˆpióùitr sÝabna iHsaeb lal bamn 
tara§elaek Aenk Veg† baitelr Katay ŸPel Ÿdwya HeyiCl| …† Drenr 
nQº§elaek pirÙmNrt gãH§elaek pàZaÐ ˆx—ta Ÿpet Hel nQeºr …tKain 
kaCakaiC Taket Hy  ŸZ …et ker gãH§ela smkalIn GUàNen (synchronous rotation) 
VbÁ Hey ŸZet Hy| "smkalIn GUàNn' He¬C …mn Abóùa ŸZKaen gãeHr …k ŸgalaàD 
icrkal nQeºr idek muK ker Taek Pel Ÿs† ŸgalaeàDr tapmaºa Hy AsÝb rkemr 
ŸbiS| AnYidek AnY ŸgalaàD Za VjIbenr jnY Abóùan ker nQeºr ibprIt idek ta 
pirnt Hy …mn† fa¸ay ŸZ …† ŸgalaeàDr gYasIy m¸l pàZÇ» jmaF Hey pâòedeS jma 
Hey Zay| …† By„kr crm tapmaºay pãaeNr Aió»tÔ kæpna kra† durœH| AbSY 
bàtmaen lal bamn taraedr gãHedr …† By„kr pirebeSr DarNa ÙaÇ» pãmaiNt HeyeC| 
bàtman gebxnasmUH ŸTek DarNa pawya Zay ŸZ, batas ˆx— ŸgalaàD ŸTek tap bHn 
ker SItl A„eS iney Zay| …et ker ˆx— …b„ SItl A„eSr s˜móùel …mn …kiF 
sHnIy pàZaeyr tapmaºar A‚l otir Hy ŸZ ŸsKaen jIbenr ˆÄb Hwya ibicº ikCu 
ny| 
 
kaej† sb lal bamn taraek iHsaebr meDY inel bàtmaen R* …r man bCer 5 ŸTek 
10 Ves Za 1961 saelr iHsaebr Anurœp| 
 
Fp- …† nQº §elar meDY ŸZ §elaet gãHjgt VeC tar s„KYa 
 
1961 sael Ÿjaitiàbdra sUàZ CaRa …mn …kFaw nQº Kuƒej panin ŸZFaet gãHmÆhl 
VeC| ta se¹Ôw Order of the Dolphin …r sdsYra Ÿs† smykar pãcilt te¹Ôr ˆpr 
iBi¹ ker Der ineyiCeln ŸZ, …† mHaibeSÿ gãeHr ˆpióùit Ait ÷aBaibk GFna …b„ 
mHaibeSÿr AeàDk s„KYk nQeºr† gãHmÆhl Takeb bel tara mt ideyiCeln| 
 
Vjek Vmaedr ¯aenr ŸZ pàZay taet Vmra gãIn bYa„ekr ib¯anIedr Ÿcey Vera 
BalBaeb …† iHsab kret pair| 1995 sal ŸTek ib¯anIedr ŸbS keykiF dl 170 
iFrw ŸbiS nQº Kƒuej ŸpeyeCn Zaedr Vmaedr ŸsOrjgetr mt† gãHjgt reyeC| ŸZ 
smó» nQº pàZebQN kra HeyeC taedr meDY kmpeQ dS Sta„eSr† gãHjgt VeC| 
teb … s„KYaw ŸZ puerapuir sifk ta bla Zay na| bàtman pãcilt pãZui¹¡ Ÿnpcuenr 

 4



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

 
 
Ÿcey ŸCaF …b„ AepQakát DIrgitet kQpeT ÙamYman gãHedrek iciH¡t kret paer 
na| …r meDY Vbar ib¯anIra mHaibeSÿr …mn sb jaygay gãH Vibïar kreCn ŸZKaen 
gãH Takar sÝabnaek …ksmy nakc ker Ÿdwya HeyiCl| ˆdaHrN iHsaeb oÃt 
nQeºr (Double Stars) kTa bla ŸZet paer| †ˆinBaiàsiF AP kYailePaiànya, 
baàkelr ijwP maiàsr (Geoff Marcy) met mHaibeSÿ gãHsH nQeºr s„KYa sÝbt nbÕ† 
Sta„eSr meta|  
 
Ne- pãitiF nQeºr gãHjgetr meDY pãaN sHayk gãeHr s„KYa 
 
…ksmy ib¯anIra Vmaedr ŸsOrjget ŸBnas ŸTek m˜l pàZÇ» …kiF kaæpink 
…lakaek pãaeNr sHayk A‚l iHsaeb iciH¡t keriCeln Zidw ŸBnas …b„ m˜lek 
…r AÇ»àBu¹¡ kra Hyin| Vmaedr ŸsOrjget …kiFmaº gãH pâiTbIet† ìDumaº pãaN-
sHayk pirebS VeC ba pãaeNr ibkaS GeFeC| kaej† …r† pirepãiQet ib¯anIra w† 
smy  Ne …r man iHsaeb 1 Ÿk Der ineyiCeln| 
 
gt keyk dSekr sbecey ibsMykr ˆpliØ He¬C ŸZ pãaNek …ksmy ZtFa najuk 
men kra Heta Vsel ta ny| pãaN Aenk kifn pirebeSw iFek Taket paer| 
Vmaedr ŸsOrjgetr Aenk gãHek† Veg ZtKain r›Åmuiàtr men kra Heta tara 
Vsel ttKain inòur ny| ikCu crmjIbI (extremophiles) pawya ŸgeC sagerr 
tledeS ŸZKankar tapmaºa P™FÇ» painr Ÿceyw ŸbiS, pawya ŸgeC HImSItl Ÿmr›r 
brePr meDY, pawya ŸgeC maiFr Aenk gBIr tledeS (xîf ADYay ÅîFbY)| …edr 
meDY Ÿkˆ Ÿkˆ Vbar …mn† S¹¡epa¹¡ ŸZ taedr iFek Takar jnY Ÿkan Ai¤ejenr† 
pãeyajn Hy na| …† Drenr pãaNIedr peQ m˜elr BUgàBóù sager, ikÜa bâHýpitr itn 
breP V¬Caidt ˆpgãeHr jmaF brePr inecr jlIy A„eS ba Sinr ˆpgãH Fa†Faenr 
Ha†ehäa-kaàbn V¬Caidt pâòedeSr inec Abióùt painet Kub Anayaes† iFek Taka 
sÝb| kaej† ŸdKa Zae¬C ib¯anIedr pãaN-sHayk …lakar DarNa Veg iCl Aenk 
ŸbiS sImabÁ| saÚpãitk gebxNa bleC, pãetYkFa gãHmÆhel† …kaiDk gãH Taket 
paer ŸZKaen pãaeNr jnY sHayk pirebS ibdYman| 
 
Fl- pãaeNr ibkaS sÝb …mn gãHsmUeHr meDY sitYkarBaeb pãaeNr ibkaS HeyeC …mn 
gãeHr s„KYa 
Ÿhäekr smIkreNr iBter Zt† Agãsr Hwya Zay tt† …r raiS§elar man Ainiëct 
Het Taek| Vmra …Kn pàZÇ» pâiTbI CaRa AnY Ÿkan gãH ba ˆpgãHet pãaeNr Aió»tÔ 
Kƒuej pa†in| kaej† Vmaedr kaeC Ÿkan bó¼inò tTY Ÿn† Zar iBi¹et Vmra isÁaeÇ» 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
ŸpOCaet pair ŸZ jIbenr ibkaS Hfa‡ ker …kbar† GeFeC naik …r ˆ‡pi¹ mHaibeSÿ 
AinbaàZ iCl| 
 
idn idn AbSY ŸZ smó» tTY pãmaN pawya Zae¬C taet iÃtIy sÝabnaFar ŸQº† ˆ°Ôl 
He¬C| pâiTbIet pãaeNr ŸmOilk ˆpadan He¬C painsH maº hjn du'eyk ANu| Vr … 
smó» ANu nQeºr jnMóùan naQiºk ŸmeG ibpul pirmaen ibdYman| saÚpãitk prIQa 
ŸTek ŸdKa ŸgeC ŸZ gãHsmUeH jmaF Vkaer Taka kaàbn kinka §ela ŸpãaiFn gfenr 
ˆpadan …imena …ish otiret saHaZY kret paer| … bYapariF sitY Hel CayapeTr 
ŸZ Ÿkan nQeº† gãH jenMr smy† …et jIbn gfenr ˆpadansmUH ŸTek Zawyar kTa|  
 
Ÿhäk …b„ tar sHkàmIra Kub pirimtBaeb† Fl …r man DeriCeln dS Sta„S Za 
…Knkar pirepãiQetw Zui¹¡s˜t| AbSY …† man laP idey ŸbeR ŸZeta Zid pâiTbIr 
ba†er AnY ŸkaTaw jIbenr Aió»tÔ Kƒuej pawya ŸZeta| 
 
 
Fi- pãaeNr ibkaS Hwya gãHsmUeHr meDY Vbar ŸZ §elaet buiÁman pãaNIr ibkaS 
HeyeC tar s„KYa 
 
iöePn ej §æh (Stephen Jay Gould) manuxek "ibbàtenr duàGFna' iHsaeb VKYaiyt 
keriCeln …b„ Zui¹¡ ideyiCeln ŸZ pâiTbIr †itHaesr samanYtm ŸHrePr Hel† 
Hyeta Vmra …† DrNIet AbtIàN Htam na| ikÇ¼ kTa He¬C manux na Takelw ibbàtn 
ik AnY Ÿkan icÇ»aSIl buiÁman pãaNIr ibkaS GFeta? AnY kTay blet Ÿgel blet 
Hy, buiÁm¹a ik …t† AtYabSYkIy ŸZ ta Vj ŸHak ba kal ŸHak VtMpãkaS kreb†? 
 
…kFa ˆpaey …† pãeSÈr ˆ¹r Ÿdwya Zay, ta He¬C pâiTbIet AnY Ÿkan pãaNI buiÁm¹ar 
idek Agãsr He¬C ikna? hliPenr Piselr Kuil prIQa ker ŸdKa ŸgeC ŸZ, gt 
p‚aS imilyn bCer …r mió»eïr Vytn bâiÁ pae¬C º¡magt| Vera As„KY pãaNI 
ibeSx ker ikCu itim …b„ paiK gt dS imilyn bCer taedr SrIerr tulnay 
º¡mbàDmanHaer mgejr Vkáit bâiÁ ker celeC| keyk dSk Veg Ÿhäk …b„ tar 
sHeZagIra Fi -…r man Der ineyiCeln 1 …r kaCakaiC| bàtmaen Vmaedr Haet pãmaN 
reyeC ŸZ, ibbàtenr ZaºapT buiÁm¹ar ˆÊitr idek †i˜t ker| 
 
 
Fc- buiÁman pãaNI Zara ŸZagaeZaegr maDYm iHsaeb Ÿbtar pãZui¹¡ Vibïar kereC| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
Ÿkan …kFa pãaNI buiÁman Hel† ŸZ mHakaeS Ÿbtar tr˜ pafaeb ta naw Het paer| 
karN Het paer … mHaibeSÿ As„KY gãH VeC Zar AiDbasIra Hyeta dQ Baxaibd, 
AsaDarN kib, surkar ikÇ¼ Ÿbtar ŸjYaitiàbdYay AQm| Pel taedr peQ Ÿbtar tr˜ 
ŸpãrN ba SãbN Hyt sÝb ny| …mnik Vmaedr pâiTbIetw Kub km s„KYk jait† 
ib¯aenr ˆÊyn GiFeyeC| pãacIn gãIs ba Bartbeàxr kTa bla Zay| …Kaen daàSink 
ˆÊyn ZtFa HeyeC pãZui¹¡gt ˆÊyn ŸsBaeb Hyin| sb jaitek† ŸZ ib¯aenr Agãgit 
GFaet Heb ta ikÇ¼ ny| 
 
tarprw …Fa ŸmaFamuiF iniëct ŸZ Ÿkan …kiF pãjaitr Zid kTa blar meta buiÁm¹a 
Taek …b„ Ÿs† saeT samanY ikCu ZÇ½pait ŸZmn HatuiR baFaelr bYbHar kret jaen 
teb Ÿs† pãjait ib¯an, ZaiÇ½k pãZui¹¡ …b„ prbàtIet Ÿbtar pãZui¹¡r idek Daibt 
Heb†| ob¯aink Ÿkan Vibïar GFbar pr pr† …iF …eta† pãeyajnIy Hey peR ŸZ 
ta ibduY‡gitet CiRey peR sara ibeSÿ| Ÿkan Ÿkan smaj Hyeta Vidm caka pàZaey 
VFek ŸZet paer, ikÇ¼ maº …kjn ib¯anI† Hyeta Ÿs† Abóùa ŸTek ˆe¹arN GiFey 
idet paern| ŸZmn keriCeln mYa¤weyl 1864 sael, ibduY‡ w cuÜketÔr imTiðya 
ikBaeb kaj ker ta bYaKYa ker| …rpr maº …k pãjenMr meDY† As„KY bYi¹¡ Vidm 
Drenr Ÿbtar ZÇ½ iney kaj kereCn| du† pãjnM per† Ÿhäk …mn …kiF Ÿbtar ihS 
bYbHar kereCn Za keyk Velakbàx dUerr se«t gãHN kret sQm iCl| kaej† Fc-
…r man Vegr meta† …kS Sta„eSr kaCakaiC bel† Der Ÿnwya ŸZet paer| 
 
L-Š smó» sBYtar gRpRta Vyuïal  
 
mHaibeSÿ pãit muHUeàt jnM Ÿnwya se¹Ô Zid pãZui¹¡gt sBYta§ela inejedrek DÕ„s ker 
ŸPel teb Vmra taedrek Kƒuej paeba na| faÆha ZueÁr Zueg Aenk gebxk† duiëcÇ»ay 
peRiCeln …† ŸBeb ŸZ pãZui¹¡gt sBYtar Vyuïal Hyeta A÷aBaibk rkemr ÷æp 
odeàGYr- maº S' dueyk bCr ba tarw km| Ÿbtar pãZui¹¡ ˆÄebr dQtar jnY ŸZ 
Drenr smeyr pãeyajn ta parmanibk pãZui¹¡r dQtar jnY pãeyajnIy smeyr pãay 
kaCakaiC| kaej† ib¯anIedr Zui¹¡ iCl ŸZ, Ÿbtar sÚpãcar ìr› krar prpr† Hyeta 
VBYÇ»rIN ŸkaÆdelr kareN bYbHœt parmanibk Aeó½ kareN Ÿs† sBYta puerapuir 
DÕ„s Hey Zay| 
 
VtMDÕ„s CaRaw ŸsãP pãakâitk kareNw Ÿkan sBYta ibnîF Hey ŸZet paer| ŸZmn, 
…iF Het paer kaCakaiC Ÿkan nQeº suparenaBa ibeýPareNr kareN|  … DreNr 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
suparenaBa ibeýParN GeF Ÿkan Ÿkan tarar …ekbaer "mrN dSay', ZKn taraiF tar 
smó» jÔalanI …ekbaer inWeSx ker ŸPel|  …edr Aenk§ela† tKn VBYÇ»rIN pãcÆh 
mHakeàxr cap Vr ibprItmuKI tapIy caepr Fana-peRn s†et na Ÿper inejr 
ba†err ŸKal-nlec ˆper ŸPel …ekbaer ibDÕó» Hey Zay Vr mHakaeS pãcÆh Si¹¡ 
inàgt ker|  Ÿs Si¹¡r …mn† Ÿtj ŸZ St sHsã Velak bàx dUerr gãH ŸTekw Velar 
Jlkain ŸFr pawya Zay|  ibKYat ŸjYaitiàb¯anI ŸjaHan Ÿkplar …min …k 
suparenaBa ibeýParN ŸdeKiCeln 1604 saelr 9 † Ae¢abr, ŸZiF GeFiCl pâiTbI 
ŸTek 20 Hajar Velak bàx dUerr Ÿkan …k nQeº (icº : 8.2)|  w† nQºiF Zid 
…t dUer na ŸTek pâiTbIr kaCakaiC Takt teb teb pâiTbIr "jIbn lIla' ŸZ tKn† 
sa˜ Ht ta bla† baûlY|  kaej† mHaibeSÿr ŸkaTaw buiÁm¹ar ibkaS GFelw tar 
kaCakaiC suparenaBa ibeýParN ik„ba AnY Ÿkan pãakâitk kareN ta ibluÐw Hey ŸZet 
paer Vmaedr saeT Ÿkan rkm ŸZagaeZag krar Veg†| 
 

 
  icº 8.2:  suparenaBa …s…n 1604 …r BgÈabeSexr Cib (cÆÅ …¤ Ÿr manmiÆdr ŸTek pãaÐ) 

 
gt dSek …† HtaSajnk icÇ»aBabnar ŸbS ikCuFa pirbàtn HeyeC| ŸZmn ib¯anIra 
men kern, suparenaBa ibeýPareNr Pel Ÿkan dUrbàtI gãeH gNibluiÐ GFelw pãaeNr 
ibkaS puerapuir r›Á naw Het paer, ik„ba punàbar ŸsKaen pãaeNr ibkaeSr ŸQº pãó¼t 
Het paer| ŸZmn, Vmaedr pâiTbIet†  car ŸTek saeR car ŸkaiF bCr Veg ŸZ 
gNibluiÐr GFna GeFiCl, Zaek "AeàhaiBisyan-isluiryan …¤iF„kSn' naem AiBiHt 
kra Hey Taek, tar ŸpCen sÝbtW suparenaBa ibeýParN† iCl dayI| tarprw ŸdKa 
ŸgeC gNibluiÐr kaeC puerapuir VtMsmàpn na ker sàb„sHa pâiTbI pãaeN pãaeN ýpiÆdt 
HeyeC punàbar|  
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
Vbar pãaZui¹¡k Agãgitr AinbaàZtaek Zid manuexr mt Ÿkan ˆÊt sBYta 
VtMDÕ„esr Haityar iHeseb bYbHar ker, ta Helw Ÿs gãeH ikCu pãjait, ibeSx ker 
"inmÈ pãjaitr' ANujIebra iFek Taket paer| …rpr ik Ÿs gãeH ibbàtenr 
DarabaiHktay Vbaera Verk buiÁman pãjaitr ABuYdy GFeb? …Fa janar Ÿkan ˆpay 
Ÿn†| teb pâiTbIr AtIt †itHas pàZaelacna krel bYapariF AsÝb ny bel† men 
Hy|  Vmra jain juraisk Zueg hayenaserra AnY pãaNIedr tulnay ojibkBaeb Aenk 
Agãsr iCl| tarprw pâiTbIr buek …k ibSal ˆèapaetr Pel Vj ŸTek saeR C' 
ŸkaiF bCr Veg tara saiàbkBaeb ibluÐ Hey Zay|  Ÿs smy iFek iCl ikCu tu¬C 
ó»nYpayI pãaNI|  Ÿs† ó»nYpayI jIbedr ŸTek†  saeR C'ŸkaiF bCerr ibbàtenr Pl 
Vmra- Vjekr manuexra|  Vjekr manuexra Zid … muHUeàt ibluÐ Hey Zay,  Hyt 
Vera saeR C' ŸkaiF bCr pr … DrNIet Verk buiÁman pãjaitr AiBbYi¹¡ GFeb| 
taraw Zid Ÿkan VÇ»W klH, parmanibk ZuÁ ik„ba ýFar wyaerr iBtr idey DÕ„s Hey 
Zay, taHel Vera saeR C' ŸkaiF bCr pr Vera …k buiÁman …b„ ˆÊt sBYtar ˆÄb 
Het paer| …b„ …† pãiº¡ya Hyt AbYaHt Takeb|  sUeàZr mt maJair ŸgaeCr nQeºr 
Vyu Dra Hy paƒcS ŸkaiF bCr|  Vr buiÁman pãjaitr ibluiÐ Vr ABuYdeyr pãitiF pàb 
Zid saeR Cy ŸkaiF bCr Hy, teb w† paƒcS ŸkaiF bCer sata¹r bar buiÁman pãjaitr 
ˆÄb GFet paer| …iF …kiF sueZag beF, pâiTbIr jnY, …b„ mHakaeSr AnYanY gãeHr 
jnYw| Hyt …mnw Het paer, sàbeSx  buiÁman pãjaitiF taedr puàbbàtI "buiÁman' 
pãjait§elar inàbuiÁta ŸTek iSQa iney VtMDÕ„s pirHar krar ˆpay Ÿbr ker 
ŸPleb, inejedr sBYtaek mHakaeSr AnY inrapd óùaen óùanaÇ»irt ker ŸPleb| 
 
VtMDÕ„s CaRaw ib¯anIedr ˆpr iBÊ Drenr AnY …k dWuiëcÇ»a …es Br kereC| 
bàtmankael ŸFiliBSn sÚpãcaerr jayga Ait Å›t dKl ker ine¬C Pa†bar ApiFk 
Ÿkbl …b„ srasir sÚpãcaerr sYaeFla†F| Pel ikCu idenr meDY† Hyeta pâiTbIet 
Vr Ÿkan Ÿbtar se«t Tkeb na| …† Drenr pãZui¹¡gt ibbàtn iBngãeHr sBYtar 
ŸQeºw GFet paer| 
 
…† pirepãiQet men He¬C L …r man ŸCaF Het baDY| pãZui¹¡gt sBYtar VtMDÕ„s ba 
ŸZagaeZaegr maDYemr ˆÊitr Pel Ÿbtar-pãZui¹¡gt ŸZagaeZag inëcup Hey Zawya 
sÝb, ta Ÿs ŸZ Ÿkan kareN† ŸHak na Ÿkn| teb …† dâiñBi˜ mUlt manb sBYtar 
maº gt xaF bCerr AiB¯tar iBi¹et kra| naFkIyBaeb …† pirióùit paleFw ŸZet 
paer| ZKn Ÿkan pãZui¹¡gt sBYta rekF Vibïar ker tKn Ÿs† sBYta VeS paeSr 
…lakay ViDptY ibó»ar kreb …Fa Der Ÿnwya† ÷aBaibk| Vr …r jnY tara Hyeta 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
otir kreb taedr ŸsOrjgt ibó»ât GPS, Za ŸTek pãitinyt ib¬Cuirt Heb Ÿbtar 
se«t| 
 
Ÿhäk L-…r man inàDarN keriCel 10,000 bCr| AenYra Ÿkˆ …r man DereCn 
Ÿhäekr Ÿcey Aenk km, Vbar Ÿkˆ Ÿkˆ …r man DereCn Ÿhäekr Ÿcey Aenk ŸbiS| 
…Fa† …† smIkreNr …kmaº raiS ŸZKaen Anuman kra CaRa Vr Ÿkan git Ÿn†| 
 
 
N: …b„ ˆ¹r He¬C .......... 
 
Ÿhäk …b„ tar AnugamIra ZKn taedr seàba¹m AnumangUela smIkreN pãeyag 
keriCeln tKn …r man Ÿbr HeyiCl keyk Hajar| AàTa‡ …† mHaibeSÿ buiÁman pãaNIr 
Aió»tÔ …eta† ÷aBaibk ŸZ pâiTbI ŸTek …kHajar Velakbàx dUer† iBngãeHr sBYta 
Takar kTa| 
 
Ÿhäk …b„ tar AnugamIedrek BibxYt b¹¡a iHsaeb VKYaiyt krelw Kub …kFa Bul 
Heb na| bàtman smeyr smó» tTY pãmaN AnuZayI Ÿhäekr smIkrN …Kena S¹¡ iBetr 
ˆpr daiRey VeC| Ÿhäk inej† beln, "Vmaedr w† smykar Aenk Anuman† 
bàtmaen pãitiòt setY pirNt HeyeC|' 
 
AbSY …r ibprIt GFnaw GFet pareta| Ÿjaitiàb¯anIra Hyeta Vibôar kret 
paretn ŸZ, …† mHaibeSÿ gãH Kƒuej pawya AtYÇ» kifn, ATba pãaeNr ibkaeSr mt 
ˆpeZagI A‚l Kub† km| ikÇ¼ tar pirbeàt ibSÿjg‡ sÚpeàk Vmaedr º¡m Agãsrman 
¯an Ÿhäekr smIkreNr ZTaàTta† ìDu pãmaN† kreC na br„ Ÿkan Ÿkan ŸQeº ta …ek 
CaiReyw Zae¬C| Zar kareN gt ŸCciLS bCerr PlaPlHIn sÉaenr prw Aenk 
ib¯anI† dâ•Baeb ibSÿas kern ŸZ …† ibpul mHaibeSÿ Vmra Hyeta …ka n†| 
 
ma†ekl iº¡sFn (Michael Christon)  ehääekr smIkrNek "Paltu' iHsaeb VKYaiyt 
keriCeln| ŸZeHtu Ÿhäekr smIkrN prIQa kra Zay na kaej† …iF ib¯an ny bel 
itin dabI kern| tar met, Ÿhäekr smIkrN ib¯aenr naem "Qitkr Vbàjna' otirr 
Ãar ˆnMu¹¡ ker ideyeC| 
 
ŸZeHtu Ÿhäekr smIkreN bYbHœt ibiBÊ raiSr man§elaek bó¼inòBaeb Zaca† kra 
sÝbpr ny, kaej† Ÿhäekr smIkreNr ˆ¹rw ŸmaFamuiF Anuman CaRa Vr ikCu ny| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
teb iº¡cFenr …† smIkrNek …ekbaer† "Paltu' blaFa puerapuir ifk Hyin| Ÿhäekr 
smIkrN ibiBÊ smsYa§ela ikBaeb ŸZOi¹¡kBaeb sÚpàkZu¹¡ ta† bYaKYa ker, …edr 
s„KYagt man Vmra jain ikna ŸsFa muKY ibxy ny| Ÿjaitiàb¯anIra Kub Bal ker† 
jaenn ŸZ, Ÿhäekr smIkrN Ÿkan ikCu† …† muHUeàt Haet naet pãmaN kret paer na| 
…† smIkrNek tara ŸdeK Taekn jiFl Ÿkan ibxyek K¸ K¸ A„eS ŸBe˜ smaDaenr 
ˆpay iHsaeb| … Drenr ibeSåxN ob¯aink icÇ»ar jget HrHaemSa† He¬C| ntun 
pàZebQN …b„ AÇ»àdâiñ otir Hwyar saeT saeT pãeyajen Ÿhäekr smIkrNek pirbàtn 
kra ŸZet paer ba sÚpUàNBaeb pãitóùapnw kra ŸZet paer| teb ibxyiFr suºpat 
iHsaeb …† smIkreNr BUimka ikÇ¼ ŸTek† Zaeb| 
 
pãacInkaelr †itHas ŸTek Vmra jain, …iröarkas (Aristarchus) sàbpãTm 
sUàZekiÆÅk t¹Ô (Helicentric View) …b„ Ÿhemaiº¡Fas (Democritus) bó¼r "parmanibk 
t¹Ô' pãó»ab keriCeln| ikÇ¼ Ÿs† smey taedr …† DarNa prIQa kra taedr peQ ba 
AnY kaera peQ† sÝb iCl na| Ÿs† smy iº¡cFenr meta ikCu bYi¹¡w inëcy† iCl 
Zara w† smó» DarNaek Qitkr iHsaeb mt  idet iÃDaebaD kernin| ikÇ¼ …† 
DarNa§ela nIreb Sta×Ir pr Sta×I AepQa ker ŸTekeC Ÿkapaiànkas …b„ 
gYaililwek AnupãaiNt krar jnY| VDuink …Fimk iTwrIr piTká‡ …† ib¯anIra 
pãacIn Ÿs† DarNa§ela prIQa krar pãTm ˆedYag gãHN kern| Hyeta keyk Sta×I 
Ÿleg ŸZet paer ikÇ¼ …kidn ŸZ Ÿhäekr smIkrN …b„ …r skl ˆpadan prIQneZagY 
(Testable) Hey ˆfeb Ÿs ibxey Ÿkan seÆdH Ÿn†| 
 
 
Paiàmr  ŸgalkDaƒDa : tara sba† ŸkaTay? 
 
Ÿhäekr Vegw Aenek† mHajagitk sBYtar Aió»tÔ iney icÇ»aBabna kereCn| …edr 
meDY AnYtm …kjn He¬Cn ibKYat pdaiàTib¯anI …nireka Paiàm (Enrico Fermi)| 
 
iÃtIy ibSÿZuÁ clakalIn smy Paiàm kaiFeyeCn ls AYalams-… mYanHaFn pãeje¢ 
parmanibk Ÿbama otiret saHaZY krar jnY| teb sb Karap idekr† Vbar du' …kiF 
Bal idk Taek| manb ibDÕ„sI …† pãeje¢r sbecey "Velaikt' idk iCl ŸZ, sBYtar 
ŸkalaHl ŸTek ibi¬CÊ Hey ŸbS ikC s„KYk AsÝb pãitBaban ib¯anI ŸbS ikCuFa 
Absr smy ŸpeyiCeln| …† Absr smyek tara kaej laigeyeCn ¯angàB 
Velacnay| …rkm† …k Velacnay la‚ ŸFibel Paiàm ZugaÇ»karI …k mÇ»bY kern Za 
iney …Kn pàZÇ» ob¯aink mHel Velacnar kmit Ÿn†| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
 
Paiàm icÇ»a ker ŸdKeln ŸZ, Vmaedr …† mHaibeSÿ Zid As„KY sBYta Taek taedr 
Aenekr† HajarKaenk bCerr meDY† VÇ»WnaQiºk pirÙmeN pardàSI Hey ˆfbar 
kTa| Velar gitet na cluk, tar Ÿcey Aenk km gitsÚpÊ (ŸZmn, Velar Ÿbegr 
…k ŸTek dS Sta„S Ÿbeg) ZanbaHen ker† …† VÇ»WnaQiºk ÙmN sÝb| Vr 
ŸseQeº Vera ŸbSI kairgrI ¯an sÚpÊ ŸZ Ÿkan sBYtar† AtYÇ» Å›tgitet puera 
gYala¤I dKl ker Ÿnwyar kTa| 37.5 lQ bCerr meDY†  bCerr meDY† pãitiF 
nQºjgt Ÿs† samãaejYr A„S Hey Zawyar kTa (icº 8.3)| ikÇ¼ Vmaedr carpaeS 
… GFnar Ÿkan pãmaN Vmra ŸdKet pa†na| Pel AbSYÝabIBaeb† Paiàm pãSÈ CueR Ÿdn 
ŸZ, "tara ŸkaTay?' (Where are they?) …Fa† Paiàm pYarah¤ (Fermi Paradox) ba 
Paiàmr ŸgalkDaƒDa naem ibKYat| 
 
Paiàmr ŸgalkDaƒDar pãtuY¹r iHeseb …Kn pàZÇ» As„KY smaDan pãó»ab kra HeyeC| 
ŸZmn, †„lYaeÆhr ˆnMu¹¡ ibSÿibdYaleyr pdaàTib¯aenr ADYapk iöePn weyb inej† 
ŸgaFa p‚aeSk smaDanek Velacnay …eneCn (Webb, 2002)| óùan s«™laenr ABaeb 
…r sb§ela iney Velacna sÝb ny; Vmra pãDaN keykiF iney …Kaen Velacna 
kreba| 
 
Hyt mHajagitk sBYta bel ikCu Ÿn† 
 
Paiàm pYarahe¤r sbecey sHj bYaKYa He¬C ŸZ, …† mHaibeSÿ Vmra CaRa Vr Ÿkˆ 
Ÿn†| buiÁman pãaNIs¹a …† mHaibeSÿ Ÿkn Apãtul ba ÷æpóùayI ŸZ ibxey ŸbS ikCu t¹Ô 
Ÿdwya HeyeC …eQeº| 
 
Zara ibSÿas kern ŸZ, Vmra CaRa AnY Ÿkan buiÁman pãaNI …† mHaibeSÿ Ÿn†, tara 
Zui¹¡ Ÿdn ŸZ pãaeNr jnY pãeyajnIy pirebS ba jiFl jIbn ˆÄb Kub† duàlB ba bla 
ŸZet paer pâiTbIet† ìDumaº GeFeC| …ek bla Hy "ibrl pâiTbI Anukæp' (Rare 
Earth Hypothesis)| pâiTbIet pãaN ibkaeSr sudIàG †itHaes maº …kFa† pãjait 
mHakaSZan ik„ba Ÿbtar pãZui¹¡ Vibïar kret sQm HeyeC| …† ibxyiFek samen 
…en …r pãb¹¡ara Zui¹¡ Ÿdn ŸZ pãZui¹¡gt sBYta mHaibeSÿ ibrl Het baDY| 
 
… ibxey AnY …kiF Zui¹¡ He¬C ŸZ, mHaibeSÿ pãaN ibkaeSr pirebS Hyeta sàbº† 
ibdYman, ikÇ¼ jIbn otir Hwya, jiFl ANusmueHr …k† saeT smpãitrœp otir kra,  
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 

 
icº 8.3: mHajagitk ˆpinebS: Ÿkan buiÁman pãaNI  37.5 lQ bCerr meDY taedr puera 

gYalai¤ AiDkar ker inet paer| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
…mnBaeb Si¹¡ gãHN kra Zaet rasayink ibiº¡yasmUH GFaena sÝb †tYakar ibxy 
smUH pãaeNr jnY pãak-pirebS ibdYmankarI gãeH naw GFet paer| 
 
AnY …kiF sÝabna He¬C, pãaN Hyeta pãit muHUeàt† mHaibeSÿr sàbº otir He¬C, ikÇ¼ 
brP Zug ba AnY Ÿkan Drenr pãakáitk dueàZag jiFl pãaN ibkaeS baDa ide¬C| pãaN 
ibkaeSr pirebS pâiTbIr …k¬Cº AiDkar na Helw …† smó» pãakáitk dueàZag pãit 
muHUeàt GeF Ÿs† smó» gãeH pãaNek DÕ„s ker ideyeC ba ide¬C| 
 
mHajagitk sBYta VeC teb.... 
 
pãZui¹¡gt sBYta Hyeta …† mHaibeSÿ VeC teb tara …eta dUer ŸZ kaàZkr Ÿkan 
ŸZagaeZag taedr saeT geR Ÿtala sÝb ny| du'eFa sBYta Zid keyk Hajar 
Velakbàx dUer Abióùt Hy teb …Fa Kub† sÝb ŸZ, tara prýperr saeT ŸZagaeZag 
krar Veg† inejra† ibluÐ Hey ŸZet paer| manbIy AnusÉaen taedrek Hyeta Kƒuej 
pawya ŸZet paer teb dUretÔr kareN ŸZagaeZag kraFa Vsel† AsÝb Hey Takeb| 
 
AnY …kiF sÝabna He¬C ŸZ ŸZeHtu VÇ»WnQiºk pirÙmN Kub† bYybûl kaej† Ÿkan 
mHajagitk sBYta† ˆpinebS otirr bYapaer Ÿtmn VgãHI ny| VÇ»WnaQiºk ÙmN 
pãZui¹¡gtBaeb sÝb, …† DarNar ˆpr iBi¹ ker† mHajagitk sBYtar ibiBÊ 
nQºjget ˆpinebS otirr AnumansmUH geR ˆefeC| Zidw pdaàTib¯aenr bàtman 
sUºsmUH Velar Ÿcey gitSIl Ÿkan mHakaSZaenr sÝabna nakc ker Ÿdy, ikÇ¼ …r 
Ÿcey km gitSIl neBaZan pdaàTib¯aenr Ÿkan sUºek† l„Gn na ker otir kra 
sÝb| AbSY …Fa sÝb ŸZ, Vmaedr bàtman ob¯aink ¯an VÇ»WnaQiºk ˆpinebS 
gRar sÝabna …b„ bYy sÚpeàk …Kena pàZaÐ ny| 
 
1937 sael Ÿbtar ŸFileôap Vibïarek ibBi¹¡ ŸrKa iHsaeb Drel manuexr 
biHàjagitk sBYtar Aió»tÔ sna¹¡ krar smysIma ikÇ¼ Kub ŸbiS idenr ny| 
BUtai¹ÔkBaebw …† pâiTbIet manuexr Vgmn Kub ŸbiS idn Vegr GFna ny| pâiTbIet 
VDuink manuexr ˆÄb GeFeC du† laK bCr Veg| maº du† laK bCr mHajgitk 
smeyr mapkaifet …ekbaer† ngNY| kaej† …Fa sÝb ŸZ manux Kub ŸbiS idn Veg 
ŸTek AnusÉan ìr› ker in …b„ mHajagitk sBYtar njer pRar meta Kub ŸbiS idn 
Vegw …† Dray Vgmn GeFin| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
káiºm Ÿbtar tr˜ pâiTbI ŸTek ib¬Cuirt Hwya ìr› HeyeC 1895 sael ppB (Popov), 
maàkin (Markoni) …b„ ŸFlsa (Telsa) pãTm Ÿbtar sÚpãcar ìr› krar pr ŸTek| …r 
maen He¬C …Kn pàZÇ» maº 55 Velakbàx dUerr Ÿkan sBYtar peQ† ìDumaº pâiTbI 
ŸTek pafaena Ÿbtar se«t irisB ker Vbar pãit ˆ¹r pafaena sÝb| ATba …mnw 
Het paer pãTm idekr se«t§ela …eta† dUàbl iCl ŸZ ŸsgUelaek sna¹¡ kraw sÝb 
ny| 1957 saelr pr ŸTek mHakaS Zug ìr› Hwyar pr ŸTek ŸZ Ÿbtar se«t§ela 
pafaena HeyeC Ÿs§ela ZeTñ Si¹¡SalI iCl ibDay sna¹¡ kra sÝb| ŸseQeº maº 24 
Velakbàx dUerr mHajagitk sBYta† manuexr ŸZagaeZaegr Vwtay VeC| smeyr 
saeT saeT …† ŸZagaeZaegr maºa bâiÁ paeb| ik„ba …mn Het paer Vmaedr gãaHk 
ZÇ½pait† ZeTñ ˆÊt ny ibDay Vmra taedr se«t gãHN kret pariC na| 
 
 
pâiTbIek †¬Ca ker† ibi¬CÊ ker raKa HeyeC (The Zoo Hypothesis) 
 
mHajagitk sBYta manuexr saeT ŸZagaeZag kreb …† ibSÿas …kDrenr ÙmatMk Zui¹¡ 
ba ŸHtÔaBas (Fallacy) Het paer| ŸZagaeZaegr pãZui¹¡gt sQmta Taka se¹Ôw 
mHajagitk sBYta ŸZagaeZaegr jnY †¬Cuk naw Het paer| mHajagitk ˆÊt sBYta 
Hyeta taedr gebxNar jnY Vmaedrek iciRyaKanar mt Vlada ker ŸreKeC taedr 
prIQa-inrIQar suibDaeàT| ik„ba tara Hyt Ÿkan "gYalai¢k V†n' Ÿmen cel Za 
pâiTbIet ba AnY Ÿkan gãeH ˆÄut pãaeNr ÷aDIn ibkaSek baDagãóù krar ibr›eÁ| …Fa 
nIitgt (manb sBYtaek ÷aDInBaeb ibkiSt Hwyar sueZag ker Ÿdwyar jnY) ba 
ŸkOSlgt (mHajagitk sBYta Hyeta iciH¡t Het cay na AnY Ÿkan sBYtar Ãara 
DÕ„spãaÐ Hwyar Bey) kareN Het paer| 
 
Zid pâiTbI ŸTek ŸZagaeZaegr sImanay …kiF maº sBYta Taek ba smBabapÊ 
sBYtasmUH Taek ATba Zid …mn Ÿkan V†n ibiBÊ sBYtasmUeHr meDY Taek ŸZ 
pâiTbIek Vlada ker raKeb ŸsQeº† "ju Ha†epaeTiss' ŸbS kaàZkr| ikÇ¼ Zid …† 
mHaibeSÿ …kaiDk mHajagitk sBYta ŸTek Taek teb …† Anukæpek puerapuir bYàT 
bla ŸZet paer| 
 
mHajagitk AÇ»rIN Anukæp (Cosmic Quarantine Hypothesis) 
 
1981 sael Paiàm pYarahe¤r smaDan iHsaeb mHakaS ib¯anI …hwyaàh HYairsn 
(Edward Harrision) Si¹¡SalI VtM-inyÇ½N Ÿmkainjemr kTa ˆeLK kern| AnY gãeH 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
bYapk ˆpinebS geR Ÿtalar VgãHI sBYta A‚l bâiÁkark taRna idey taiRt Heb| 
ikÇ¼ VÇ»WnQiºk pT paiR Ÿdwyar jnY ŸZ ibpul pirman pãZui¹¡gt Qmtar pãeyajn 
ta …† VgãasI VcrNek AióùitSIl ker tuleb| PlSã›itet, iBÊ nQeº ŸpOƒCaenar 
Aenk Veg† w† Drenr sBYta inejedrek DÕ„s ker tuleb| 
 
AdmY A‚l ibkaeSr taRna Za …ksmy lQ lQ bCerr ojibk ibbàtnbaed kaàZkr 
BUimka ŸreKeC, ŸsFa† …ksmy day Hey daiReyeC pãjaitr ˆpr ZKn Ÿkan pãjait 
tar VtM-D„esr Ÿcey ŸbiS Qmta Aàjn ker ŸPeleC| imièwey CayapeT Hyeta 
Vmaedr Ÿceyw Aenk buiÁman sBYta Taket paer, ikÇ¼ taedrekw AbSY† Vmaedr 
meta pãakáitk inàbacenr Cak™inr mDY idey† ŸZet HeyeC| 
 
tarprw, Dra Zak Ÿkan …kFa sBYta VtM-DÕ„s …iRey ˆpinebS gfn ìr› ker 
idl| ŸseQeº smó» ŸsOrjget AtYÇ» Å›tgitet ˆpinebS CiRey pRar kTa| ikÇ¼ 
HYairsn VtM-inyÇ½enr Ÿmkainjm bYàT Helw AnY …kFa Ÿmkainjm …r kTa ˆeLK 
kereCn Za …† ŸQeº kaj kret …igey Vseb| HYairsn met, … Drenr Ÿkan 
AióùitSIl pirióùitr sâiñ Hel mHaibeSÿr sbecey ibkiSt sBYta ta ŸKyal kreb 
…b„ … Drenr pãecñaek A„k™er† ibnñ ker Ÿdeb| 
 
ˆRÇ» cakI (UFO) 
 
ˆperr Anukæp§ela CaRaw Paiàmr Ÿgalk DaƒDar Vera Aenk smaDan Taket paer|  
"tara sba† ŸkaTay?' Paiàmr … pãeSÈr …kiF sÝabY ˆ¹r Aenek Baebn ibiBÊ smy 
VkaeS ŸdKa w† rHsYmy ˆRÇ» cakI ba †ˆ…Pw (UFO) §elaek| saDarN manux 
kæpNapãbN : tara Baebn mHajagitk pãaNIra Vmaedr pàZebQN krar jnY inym 
ker pâiTbIr VkaeS cqr Kae¬C! ˆRÇ» cakI ba †ˆ…Pw§ela tar† nmuna| †ˆ…Pw 
§elaek VkaeS ŸdeK† tara QaÇ» Hyin, Aenek Vbar …mn dabIw kereCn ŸZ, 
taedr kaˆek kaˆek mHajagitk pãaNIra kraytÔ ker taedr mHakaSZaen pàZÇ» iney 
igeyiCl| ikÇ¼ prbàtIkaelr ob¯aink prIQa inirQay AiDka„S dabI§elar† Asarta 
pãmaiNt Hy| …r ŸpCen karN iHeseb mHakaS sÚpeàk A¯ta, mitÙm, pãcaerr 
Velay Vsar pãbNta, gn-seÚmaHn, HYaluiSenSn ik„ba ŸsãP imTYacar ba Ÿja¬curIek 
ˆeLK kra Zay|  
 
VkaeSr ŸZ sb bó¼ek  ˆRÇ» cakI ŸBeb pãaySW† Bul kra Hy Ÿs§elar …kiF tailka 
keriCeln Vemirkar ŸjYaitiàbd Ÿhanaæh Ÿmnejl; taedr meDY VeC :  ibicº 
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ŸcHarar ibman, A÷aBaibk VbHawyay duàGFna kbilt ibman, kâiºm ˆpgãH, paiKr 
Jaƒk, ŸmeGr ó»r ŸTek pãitPilt saàc la†eFr Vela, ˆ°Ôl Ÿkan bó¼ ŸTek pãitPilt 
sUeàZr Vela, pãitpãB pãaNIedH, ˆèa, ìeº¡r mt ˆ°Ôl gãH, ˆ°Ôl nQº, Ÿmr›ejYait 
…b„ Vera ikCu bó¼| Ÿkaelaraeha ibSÿibdYaleyr gebxk delr pãDan …hwyaàh  †ˆ 
knhn 21 bCr Der …ˆ…Pw'r ˆpr gebxNa ker ŸZ irepaàF ideyeCn taet bla 
HeyeC : "21 bCerr gebxNay …mn ikCu† Ÿbirey Vesin Za Vmaedr ob¯aink 
¯anek tÔrainÓt kereC| BibxYetr Vera gebxNaw ŸZ Ÿkan Vela ŸdKaeb tarw 
Ÿkan sÝabna Ÿn†|' Vemirkar ibman baiHnIr "Ÿpãaej¢ båu buk' irepaeàFw bla HeyeC 
"Vmaedr 22 bCerr AnusÉaen †ˆ…Pw s„º¡aÇ» irepaàF§elar …kiFekw jatIy 
inrap¹ar jnY ûmik÷rœp men Hyin|' 
 
tarperw ikÇ¼ manuexr pãtYaSa kKn† Tmek Taek in, ŸsjnY† kaàl sYagan Vr 
Ÿhäekr mt ÷aipÈekra gebxNa ciley ŸgeCn biHàjagitk pãaeNr Aió»tÔ pãmaeNr 
pãtYaSay, …k VÇ»WnaQiºk s„ôâitr sÉaen|  mHaibeSÿ pãaN-sÉanI ib¯anI bã›s 
jYaekaiô men kern, ŸZ ibæpebr sUcna …kidn Ÿkapaiànkas keriCeln pâiTbIek 
ŸsOrjgetr ŸkÆÅ ŸTek sirey idey, Vr harˆ†n …igey ideyiCeln ibbàtn te¹Ôr 
maDYem manbjaitek iSÚpa²Ikšelr kaCakaiC Ÿfel idey, Ÿs AsmaÐ ibpåb† pUàNta 
paeb mHaibeSÿr Vr ŸkaTaw pãaeNr sÉan pawya Ÿgel| Ÿkapaiànkas ŸZmn pãmaN 
keriCeln pâiTbI Ÿkan ibiSîF gãH ny, ik„ba harˆ†n ŸZmn bueJiCeln manux ‰Sÿerr 
AnugãHpãaÐ Ÿkan "ibeSx sâiîF' ny, Ÿtmin mHaibeSÿr Vr ŸkaTaw pãaeNr sÉan pawya 
Ÿgel ŸbaJa Zaeb ŸZ, pâiTbIet pãaeNr ABuYdyw Ÿkan ibeSx GFna ny, br„ 
mHajgetr ibiBÊ …elapaTair GFnar meDY GeF Zawya  ŸsãP …k pãakâitk AinbaàZta| 
Ÿk jaen, Hyt ib¯anIedr ÷pÈek sitY pãmaN ker manb sBYta …kidn ŸpOƒeC Zaeb 
VÇ»WnaQiºk sBYtar imln Ÿmlay, pUàNta paeb Ÿkapaiànkaesr "AsmaÐ ibpåb'| keb 
ŸsFa? kyk'S ik„ba keyk Hajar bCer? naik tarw ŸbSI? Vmra Ÿkˆ ta jain na|  
Vpin ba Vim Ÿkˆ Hyt Ÿbƒec Takb na Ÿs smy, Ÿbƒec reb Vmaedr ÷pÈ tKn| 
  
Ae¢abr 25, 2006 
{AîFm ADYay, pãaeNr ˆ‡s sÉaen (pãaeNr pãaN jaigeC Ÿtamair pãaeN) : AiBij‡ ray …b„ Pird 
VHemd; Absr pãkaSnI, zaka ŸTek 2007 …r ŸPbã›yarI pãkaiStbY} 
 

prbàtI pàb ÅîFbY...
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mHajagitk ifkanar ŸKƒaej 

(pãaeNr pãaN jaigeC Ÿtamair pãaeN -ŸSx pàb) 
 

Pird VHemd 
 
pUàbbàtI peàbr pr... 
 

If atom stocks are inexhaustible, 
Greater than power of living things to count, 

If Nature’s same creative power were present too 
To throw the atoms into unions-exactly as united now, 

Why then confess you must 
That other world exists in other regions of the sky, 
And different tribes of men, kinds of wild beasts. 

- Lucretius 
 

 
ŸsiF (SETI): mHajagitk buiÁm¹ar sÉaen  
 
biHiàbeSÿ mHajagitk sBYta VeC ikna ta Zaca† krar sHj pÇùa iHsaeb pãay AàD 
Sta×I Veg ib¯anIra Ÿbtar se«tek ŸbeC Ÿnn| keànl ibSÿibdYaleyr pdaàTib¯anI 
§†esp kekain (Giuseppe Cocconi) …b„ iPilp mirsn (Philip Morrison) 1959 
sael ibãiFS ib¯an samiykI "Nature'-… "Searching for Intersteller 
Communications' naem …kiF gebxNapeº mt pãkaS kern ŸZ, Ÿbtar tr˜ Het 
paer mHaibeSÿ ibiBÊ sBYtar ŸZagaeZaegr sbecey kaàZkr pÇùa …b„ PlSã›itet 
mHajagitk sBYta iciH¡t krar sàbeSãò ˆpay| ib¯anIÃy …r jnY 1 ŸTek 10 
iggaHaàj Ÿbtar tr˜, ibeSx ker 1.42 iggaHaeàjr Ÿbtar tre˜r kTa ˆeLK kern| 
karN inrepQ Ha†ehäaejn ŸTek …† iÒekaeyÆsI inàgt Hy …b„ …† iÒekaeyÆsIr† 
Qmta VeC imièwey CayapeTr Gn ŸmeGr Vó»rN ŸBd ker Zawyar| Vmaedr meta 
iBn gãeHr sBYtaraw Ÿbtar tr˜ sÚpãcar kret paer| kaej† tara Zui¹¡ Ÿdn ŸZ 
Vmaedr Ÿbtar dUrbIQN§elarw ˆict w† smó» se«t§ela Kƒuej ŸdKa | Zidw tara 
… ibxey saPelYr inëcyta idet paernin, ikÇ¼ taedr b¹¡bY He¬C ŸZ Zid Vmra 
kKena† AnusÉan na cala† teb ŸseQeº Vmaedr saPelYr sÝabna …ekbaer SUnY† 
ŸTek Zaeb| 
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mu¹¡mna pãaeNr ˆ‡s sÉaen AiBij‡ ray/Pird VHemd

 
 
kekain …b„ mirsenr pãbÉ† multW ŸsiFr suºpaet AnuepãrNa ZuigeyeC| Pel Ait 
SIGã† ob¯aink mHl pâiTbIr ba†er buiÁman pãaNIr Aió»tÔ ŸKƒajar sbecey kaàZkr pÇùa 
iHsaeb gãHN ker Ÿnn| 
 
teb … DreNr  gebxNar sbecey bR smsYa He¬C, Ÿkan iÒekaeyÆsIet Ÿbtar tr˜ 
pafaet Heb ta Kƒuej Ÿbr kra| ŸZeHtu, mHajagitk buiÁman pãaNI Ÿkan iÒekaeyÆsI 
gãHN kret pareb ta jana Ÿn† Ÿs† ŸHtu mHakaeSr iniàdîF óùaen ibiBÊ maºar 
iÒekaeyÆsI bYbHar kret Hy|  
 
Ÿbtar se«t gãHN krar ŸQeºw …k† smsYa ibdYman| Vmra VedO† jain na ik 
gãHN kret Heb, Ÿknna mHajagitk pãaNIra ikBaeb se«t ŸpãrN kreb ba taedr 
Ÿpãirt tTY ikBaeb punr›Áar kret Heb Ÿs sÚpeàk Vmaedr Ÿkan DarNa† Ÿn†|  

 
itireSr dSekr ŸSexr idek †ilneyr û†Fn SHer Ÿbtar †i²inyar ŸgãaF rbaàF 
(Grote Robert) tar baiRr ipCenr Vi˜nay ihS Vkáitr …kiF Ÿbtar …eÆFna otir 
kern| rbaàF tar …kiºS P™F bYaesr Ÿbtar …eÆFna imièwey CayapeTr idek tak 
ker Abak Hey lQY kern ŸZ mHaibeSÿr ibiBÊ bó¼ ŸTek Ÿbtar se«t ŸBes VseC| 
rbaeàFr …† …eÆFna† iCl ibeSÿr pãTm Ÿbtar dUrbIQN| 
 
Ÿbtar dUrbIQNek bla Hy "Ÿjaitiàbdedr kan', Zidw ifk pãciltBaeb Vmra ŸZBaeb 
Ÿbtar ìin Ÿjaitiàbdra ifk ŸsBaeb Ÿbtar se«t ŸSaenn na| …kiF Ÿbtar dUrbIQeNr 
kmpeQ …kiF ihS Vkáitr …eÆFna VeC Za mHaSUnY ŸTek pãaÐ Ÿbtar tr˜ s„gãH 
ker| …† se«t§elaek pafaena Hy inyÇ½N keQ, ŸsKaen kiÚpˆFar iseöemr maDYem 
Ÿbtar tr˜§elaek ibeSåxN kra Hy …b„ ikCu ikCu ŸQeº ŸZ bó¼ ŸTek Ÿbtar se«t 
…eseC tar icºw otir kra Hy| 
 
ApiFkYal dUrbIQeNr tulnay Ÿbtar dUrbIQeN ŸbS ikCu baRit suibDa VeC| Ÿbtar 
tr˜ ApiFkYal tre˜r tulnay mHaSUenYr Aenk gBIer ŸZet paer …b„ ik Ÿrad ik 
bâiñ idn rat cibÕS bYbHar kra ŸZet paer| Ÿknna …§ela ŸmG ŸBd ker ŸZet paer| 
mHakaeSr bó¼smUH idenr Ÿblaetw Ÿbtar tr˜ ibikrN ker Taek| Ÿbtar tre˜r 
maDYem† Vibïar kra HeyeC mHakaeSr Aenk Ÿkayasar …b„ palsar| 
 
teb mHakaeSr bó¼smUH† …kmaº Ÿbtar tre˜r ˆ‡s ny|  1895 sael maàknI Ÿbtar 
Vibïar krar pr ŸTek …† pâiTbIr manuexraw Ÿbtar tr˜  FäansimF ker celeC| 
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1929 sal ŸTek Vmra ŸFiliBSn sÚpãcar kra ìr› keriC Zaw …kDrenr Ÿbtar 
tr˜| AM Ÿbtar tr˜ Vmaedr bayum¸el Daqa Ÿleg Vbar pâiTbIet iPer Ves, 
ikÇ¼ …P…m Ÿbtar tr˜ Velar gitet icrkaelr jnY mHaSUenY Daibt Hy| pâiTbIr 
ŸFiliBSn sÚpãcaer …P…m Ÿbtar tr˜ bYbHœt Hy| 
 
dUrbàtI Ÿkan nQeºr Ÿkan gãH ŸTek Ÿkˆ Ÿbtar dUrbIQN iney bes Takel tarpeQ 
Vmaedr pâiTbI ŸTek Vgt Ÿbtar se«t iciH¡t kra sÝb| teb ŸsFa keykFa 
PYa¢err ˆpr inàBrSIl| ŸZeHtu Vmra …P …m Ÿbtar …b„ iFiB se«t gt 75 bCr 
Der bYbHar kriC, kaej† Ÿs† gãHek Het Heb pâiTbI ŸTek 75 Velakbeàxr iBter| 
…CaRa se«t ŸZeHtu keyk ibilyn iÒekaeyiÆset pafaena sÝb, kaej† 
ŸSãataedrekw sifk cYaenl ba ŸöSen iFˆn kret Heb| Zid …† muHUeàt ciLS 
Velakbàx dUerr Ÿkan gãH ŸTek Ÿkˆ taedr dUrbIQN pâiTbIr idek sifk 
iÒekaeyÆsIet tak ker raeK taHel tara Vmaedr 1966 saelr Ÿbtar …b„ 
ŸFiliBSn Anuòan ìnet ba ŸdKet pareb|  
 
Òa« Ÿhäk sàbpãTm ŸsiF pãkæp calu kern 1960 sael, Zar nam iCl "pãej¢ wjma' 
(Project Ozma)|  weyñ Baiàjinyar gãIn bYa„ekr nYaSnal Ÿbtar …eöäanmI 
AbjaeàBFrI ŸTek pãej¢ wjma 28 imFar Ÿbtar dUrbIQeNr saHaeZY  150 GÆFa Der 
1420 Ÿmga iÒekaeyiÆs ibiSîF se«t ŸSanar Ÿcña ker| sueàZr Anurœp maº dU'eFa 
nQº pàZebQN kra Hy, Faˆ ŸsiF (Tau Ceti) …b„ …pisln …irhain (Epsilon 
Eridani)| ikÇ¼ Ÿhäk Ÿkan mHajagitk sBYtar se«etr Hids idet smàT Hnin| 
1970-72 saelr meDY palmar w jukarmYan "Ÿpãaej¢ wjma'-…r maDYem  674iF 
nQºek AnusÉan kern| 1971 saelr …k gãIeîm dUrbàtI nQºmÆhl §elaet buiÁman 
sBYta Takar sÝabYta Zaca†-…r jnY nasa …b„ Aaemirkan Ÿsasa†iF Pr †i²inyair„ 
…huekSn, cibÕSjn ib¯anI w pãekOSlIr smaebS GFay| "Ÿpãaej¢ sa†e£aps' naem 
AiBiHt Velacnaet isÁaÇ» Ÿnwya Hy ŸZ, biHàjagitk buiÁm¹a AnusÉaenr pãZui¹¡ 
Vmaedr VyetÔr meDY†| ikÇ¼ AnusÉaenr jnY keykS hlar Krc Heb| saPlY Hyt 
keyk dSekr meDY Vset paer| sa†e£aps pãkeæp pãó»ab kra HeyiCl 1971 sael 
100 imFar bYas ibiSîF 15'S Ÿbtar dUrbIQN bsaenar| ikÇ¼ AàTayenr ABaeb …iF 
ŸSx pàZÇ» saPelYr muK ŸdeKin| 
 
wjma …b„ pãaTimk pàZaeyr ŸsiF pãeje¢r sbecey bR smsYa iCl ŸZ …§ela …kbaer 
maº …kiF ker cYaenl pàZebQN kret pareta| ViSr dSekr pãTm idek HaàBaehr 
pdaiàTib¯aenr pãePsr pl Heraˆ†j (Paul Horowitz) "suFeks ŸsiF' Vibïar kern 
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Za …ksaeT 128,000 cYaenl ôYan kret sQm …b„ Za …k óùan ŸTek AnY óùaen 
Anayaes sirey iney jueR Ÿdwya ŸZet pareta ŸZ Ÿkan Ÿbtar dUrbIQeNr saeT| 
 
1973 sael sàbpãTm pueyeàFairekar Verisebaet (Arecibo) Abióùt ibSalakáitr 
FäaÆsimFar ŸTek pirkiæptBaeb buiÁman pãaNIedr ˆeÀeSY gBIr mHaSUenY Ÿbtar baàta 
pafaena Hy| 0 …b„ 1-Ÿk bYbHar ker ŸsOrjget Vmaedr AbóùansH Vera keykiF 
tTY puer Ÿdwya Hy …et| baàtaiF pâiTbI ŸTek CaibÕS Hajar Velakbàx dUerr 
mHaSUenYr …m13 naem pirict As„KY nQeº pirpUàN …kiF iGi² …lakar ˆeÀeSY 
ŸpãrN kra Hy| ib¯anIedr DarNa ŸZeHtu …m13 A‚l Hajar Hajar nQeº pirpUàN 
kaej† ŸsKaen mHajagitk Ÿkan sBYta Taketw paer Zara Hyeta ADIr VgãeH 
Ÿbtar dUrbIQN iney bes VeC Vmaedr baàtar pãtIQay|  
 

 
 

icº 9.1 : pueyeàFairekar Verisebaet (Arecibo) Abióùt ibSalakáitr FäansimFar  
 

…m13 nQºpue²r ˆeÀeSY baàta pafaet pãay 10 iminF smy ŸlegiCl| …† baàtar 
meDY ˆpa¹ ibÆdur (data point) s„KYa iCl 1679iF| …† s„KYaiF inàbacn kra HeyiCl 
karN, …Fa ìDu 23 w 73 …r §NPl Het paer| ZKn …† s„ekt  …m13 nQºpue²r 
ŸZ sBYtar kaeC ŸpOƒCueb tara …Faek maº du'Baeb sajaet pareb| …kiF Hl 23iF 
sair Zar 73 iF ˆpa¹ ibÆdu Takeb| ikÇ¼ …† ibnYaesr Ÿkan AàT Heb na| Apr 
ibnYasiF AàTa‡ 73iF sair w 23 iF ibÆdu …kiF Cib otir kreb Za bàNna ker Vmaedr 
ŸsOrjg‡, manb gfenr rasayink iBi¹, manuexr saDarN Vkâit w manuexr s„KYaek| 
…† baàta Zid buiÁman pãaNIra pay  tar ˆ¹r Vmaedr pâiTbIet …es ŸpOCuet 52 
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Hajar bCr smy Ÿleg Zaeb| ttidn ik manb sBYtar Aió»tÔ Takeb? Zid naw Taek 
tarprw …† Ÿbtarbaàta manbjaitek ÷pÈ ŸdiKeyeC Anagt ÷ipÈl BibxYetr| 
 

 
icº 9.2 : 1974 sael 26 Hajar Velakbàx dUer Harikˆilesr …m13 nQºpue²r ˆeÀeSY ib¯anIra …† 
Ÿbtarbaàta paifeyeCn| 

 
1982 sael hW Heraˆ†j tar suFeks ŸsiF jueR Ÿdn pueyeàFa irekar (Puerto Rico) 
Veriseba manmiÆderr (Arecibo Observatory) suibSal Ÿbtar dUrbIQeNr saeT| 75 
GÆFa Der sueàZr meta 250 iF nQºek pàZebQN ker buiÁman pãaNIr pafaena Ÿbtar 
se«t ŸKƒaajar Ÿcña kern itin| Ÿhäekr meta† itinw ikCu† Kƒuej panin| AbSY …et 
HtaS Hwyar ikCu Ÿn†, imièwey CayapeT 250 Fa nQº isÉ™r meDY ibÆdu kNa maº| 

 
suFeks ŸsiF-r pr Heraˆ†j otir kern META (Megachannel Extraterrestrial 
Assay) naemr …kiF gãaHk ZÇ½ Za …kse˜ 8.4 imilyn cYaenl pàZebQN kret 
paer| 1985 sael META 84 P™eFr HaàBah †ˆinBaiàsiF/isMTesainyan Ÿbtar 
dUrbIQeNr maDYem Ÿbaön ŸTek mHajagitk s„ekt Kƒuej pawyar Ÿcña ìr› ker| 
AnYanY ŸsiF pãej¢§elaw ntun ntun gãaHk ZÇ½ Vibïar ker ŸZ§ela keyk Hajar 
ŸTek keyk imilyn pàZÇ» cYaenl …ksaeT ibeSåxN kret paer| 
 
nbÕ† dSekr ìr›r meDY† pãay dSFa ŸdeS xaeFrw ŸbiS s„KYk ŸsiF AnusÉan kaj 
ìr› Hy| Zidw Ÿkan biHàjagitk s„ekt pawya Zayin ta se¹Ôw ib¯anIra …Kn pàZÇ» 
VSabadI reyeCn| taedr met, Hyeta …kiFmaº s„ekt pawyar jnY keyk dSk 
pàZÇ» AepQa kret Het paer ta se¹Ôw BibxYt ŸZ ˆ°l Ÿs ibxey ib¯anIra …kmt 
iCeln, Ÿknna NASA tKn keykiF Ÿbtar dUrbIQeNr maDYem bR Drenr …kiF ŸsiF 
pãkæp Haet inet Zai¬Cl| 
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xaF …b„ s¹uerr dSek nasa ŸsiF kàmkae¸ HaèaBaeb jiRt iCl| 1992 sael nasa 
VnuòainkBaeb ŸsiF kaàZº¡m ìr› ker| ikÇ¼ prbàtI bCer† k„egãs …† kaàZº¡m baitl 
ker Ÿdy| NASA-r ŸsiF pãkæp 12 imilyn hlaerr baejF iney ìr› Hy 1992 sael, 
ikÇ¼ …† ˆ¬Caes baDa Ves perr bCr†| baejF s„ekacenr kareN k„egãs 1993 
sael ŸsiF pãkæp eTek ViàTk Anudan pãtYaHar ker Ÿny| …r pr ŸTek Zt bR 
Drenr ŸsiF pãkæp celeC tar sb§elar† AàTs„óùan …eseC mUltW bYi¹¡gt 
Anudaenr iBi¹et| 
 
NASA-r ŸsiF kaàZº¡emr Db„só¼p ŸTek geR ˆefiCl san ÒaiÆsseka iBi¹k ŸsiF 
†niöiFˆF-…r pãej¢ iPin¤ (Project Phoenix)| nasar ŸsiF pãkæp baitl Hey 
Zawyar pr bû s„KYk nasar pãa¹¡n ib¯anIra Òa« Ÿhäekr ŸntâetÔ ŸsiF †niöiFˆeFr 
pãej¢ iPine¤ eZag Ÿdn| pãej¢ iPin¤ Ÿbtar isgnYaelr ba†erw Drake Equation-
…r ibiBÊ idk iney gebxNay ilÐ Hn| NASA-r ŸsiF pãkæp ŸSx Hwyar Veg …r 
ib¯anIra otir keriCeln …mn …kFa gãaHk ZÇ½ Za 28 imilyn cYaenl …k† smey 
minFr kret paer| pãay Hajar Kaenk suiniàdñ nQeºr ˆpr AnusÉan calaenar jnY 
pãej¢ iPin¤ …† gãaHk ZÇ½ bYbHar kereC|  
 
ŸsiF †niöiFˆF-…r Ÿjaitiàbd ŸsT Ÿsaöak (Sheth Shostak)| ŸsiF pãkæp ikBaeb 
kaj ker ta bYaKYa kereCn …BaebW 
 

"pãaTimk Baeb ŸjYaitiàbdra taedr Ÿbtar dUrbIQNZeÇ½r saHaeZY Ÿkbl 
pâiTbIr kaCakaiC nQeº† AnusÉan calaebn| …Baeb Ÿbtar 
dUrbIn§ela smó» idk ŸTek mHajagitk ˆpa¹ s„gãH kreb| 
kiÚpˆFaerr maDYem tKn ˆpa¹§elaek ibiBÊ cYaenel Bag ker Ÿdwya 
Heb| ŸZeHtu ŸsiF gebxekra …ksaeT sb§ela cYaenelr idek dâiîF 
raKet paern na, ŸseHtu AnY …kiF kiÚpˆFar …† tdariket saHaZY 
kreb; …iF ibÂGueF DreNr Ÿkan s„ekt Ÿpel† ŸsiF "ibpú', "ibpú' S× 
ker gebxkedr t‡QNa‡ jainey Ÿdeb| Ÿs ŸQeº kiÚpˆFariF eTek 

ƒ̂cu-nIcu paHaeRr zaelr mt tr˜akaer s„ekt ˆ‡pÊ Het Takeb| Zid 
…kiF s„ekt AnY§elar Ÿcey ˆƒcumaenr Hy, tar maen daƒRaeb Ÿs 
s„ektiF pãakâitkBaeb otir Hwya se«etr Ÿcey Aenk Si¹¡SalI 
AàTa‡ se«tiF  biàHjagitk s„ekt Hwyar dabIdar| ikÇ¼ prbàtI 
prIQeN Zid ŸdKa Zay ŸZ, se«t§ela Ÿkan …k paiàTb iFiB ŸýFSenr 
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ba ZeÇ½r kaeC raKa ma†eº¡a-weBenr bYitcaerr kareN sâîF HeyeC, teb 
ta inWseÆdeH baitl Hey Zaeb|' 

 
1979 sael †ˆinBaiàsiF AP kYailePaiànya, baàkelr ŸsiF pãkæp iHsaeb "Search for 
Extraterrestrial Radio from Nearby Developed populations (SERENDIP)'-…r 
kaàZº¡m ìr› Hy| ŸsiF †niöiFˆF bàtmaen †ˆinBaàisiF AP kYailePaiànya, baàkelr 
Ÿbtar …eöäanim lYaebr sHeZaigtay ŸsiF gebxNar jnY ibeSx …k Drenr dUrbIQN 
ATP (Allen Telescope Array) ˆÄabenr Ÿcña calae¬C| …† dUrbIQN idey 
"Multibeaming' namk …k Drenr ŸkOSelr maDYem …k† saeT As„KY pàZebQN 
Abelakn kra sÝbpr|  
 
baàkelr VerkiF cmkpãd ˆedYag He¬C SETI@home Za ìr› HeyiCl 1999 sael| 
…Fa …mn …kiF pãkæp ŸZKaen ŸZ Ÿkˆ† †¬Ca krel† Ger bes …† pãeje¢ kaj 
kret pareb| …r jnY pãeyajn ìDu †ÆFareneFr maDYem …kiF ŸCa´ Ÿpãagãam 
haˆnelah kra| ŸZeHtu Ÿbtar dUrbIQN ibpul pirmaN mHajagitk ˆpa¹ s„gãH ker, 
kaej† ib¯anIedr …† ibpul s„KYk ˆpa¹ek ibeSåxN kret Hy iBngãeHr sBYtar 
se«t ikna ta Zaca† krar jnY| Ÿkan …kk kiÚpˆFaerr peQ† …eta bYapk 
pirman tTY samlaena sÝb ny| kaej† baàkelr ib¯anI hYan wyaiàdmar (Dan 
Werthimer) …b„ ŸhiBh …¸arsn (David Anderson) keyk imilyn kiÚpˆFarek 
…† kaej lagaenar pirkæpna gãHN kern| wyaiàdmar …mn …kiF sPFwyar otir 
kern Za bYi¹¡gt kiÚpˆFar bYbHarkarIedr kiÚpˆFar AbsrkalIn smey se«t 
AnusÉaen bYó» Takeb| Pel kiÚpˆFar bYbHarkarIr kaej Ÿkan ibGÈ GFeb na| ikÇ¼ 
kiP Ÿbãekr smy ba raetr Ÿblay …iF mUl gãaHk ZÇ½ ŸTek ibpul s„KYk ˆpa¹ 
haˆnelah kreb …b„ Ÿs§ela ibeSåxN kreb| StaiDk ŸdeSr p‚aS leQrw ŸbiS 
manux …† Ÿpãagãaemr saeT bàtmaen jiRt reyeC|  
 
pâiTbIr sbecey dIàG smybYapI ŸsiF pãkæp ìr› HeyiCl 1974 sael wHa†w ŸöF 
†ˆinBaiàsiFr "bâH‡ kàN' (Big Ear) Ÿbtar dUrbIQeNr maDYem| ibg †yar ŸsiF 
Ÿpãagãaemr iher¢r hW rbaàF …s ih¤n (Robert S. Dixon)-…r met ŸsiF AnusÉan du† 
Drenr mHajagitk s„ekt iciH¡t kret paer| …kiF Ÿbtar dUrbIQN Hyeta Ÿkan 
…kiF sBYtar ABYÇ»rIN …P…m Ÿbtar ŸFiliBSn sÚpãcaerr Ÿbtar se«t gãHN 
kret paer| …† Drenr se«tek bla Hy inWsrN (Leakage) …b„ …r AnusÉanek 
bla Hy ViRpata (Evesdropping)| VerkDrenr se«t Het paer Za Hyeta Ÿkan 
sBYta pirkiæptBaeb pafae¬C …† VSay ŸZ Vmra Ÿs† s„ekt gãHN kreba| ŸZeHtu 
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…† s„eketr maDYem Ÿkan sBYta tar Aió»tÔ jaiHr kreC ta† …† Drenr se«tek 
bla Hy baitGr (Beakon)| hW ih¤n beln ŸZ, "du† Drenr s„ekt† gãHN kra ŸZet 
paer, ikÇ¼ baitGrek iciH¡t kra sHjtr Heb …† jnY ŸZ …Fa AnY s„eketr Ÿcey 
Si¹¡SalI Hwyar kTa|' 
 
Si¹¡SalI Hwya CaRaw AnY …kiF kareN baitGrek iciH¡t kra sHj Het paer| 
ŸZagaeZaegr sÝabna baRaenar jnY, mHajagitk sBYta mYaijk iÒekaeyiÆset 
s„ekt pafaet paer| …† mYaijk iÒekaeyiÆs He¬C 1.4 iggaHaàj (inrepQ 
Ha†ehäaejenr iÒekaeyiÆs, Za mHaibeSÿ sbecey ŸbiS pirmaen ibdYman) …b„ 1.7 
iggaHaàj (Ha†ehäaejn …b„ Ai¤ejenr smaHaer otir Ha†ehäai¤elr iÒekaeyiÆs)| 
 
ŸsiF pãkæp§ela maeJ maeJ ŸZ s„ekt payin ta ikÇ¼ ny| ŸbS ikCu s„ekt maº 
…kbar pawyar pr† Vr kKena† Kƒuej pawya Zayin| …Drenr se«t§elar meDY 
sbecey ibKYat se«t He¬C "WOW signal' Za …esiCl imièwey CayapeTr mDYbàtI 
V‚elr …kiF nQº ŸTek| 1977 sael "bâH‡ kàN' …† s„ekt gãHN ker|  kàmrt 
pãekOSlI Ÿs smy ˆe¹ijt Hey caeàFr meDY WOW ileK ŸPeliCl Vr ŸsKan ŸTek† 
…† se«etr nam Hey Zay WOW se«t| mHajagitk sBYtar se«t iHsaeb …iF 
…kiF ˆdaHrN Het pareta, ikÇ¼ duàBagY ŸZ …Fa Vsar saeT saeT† Vbar bÉ Hey 
igeyiCl| ih¤n beln, "men Hl ŸZn Ÿkˆ Hfa‡ ker su†c bÉ ker ideyeC| Het 
paer …iF Ÿkan Ait ŸgapnIy Ÿkan samirk sYaeFla†eFr Ajana Ÿkan iÒekaeyiÆs, 
ATba Ÿkan biHàjagitk sBYtar se«t ba Ÿkan iBn gãHbasIedr mHakaSZan| Vmra 
Hyeta Ÿkanidn† janet pareba na|' 
 
hW ih¤n bYaKYa Ÿdn …Baeb ŸZ, Vmra kKena† daib kret ca† na ŸZ Vmra 
mHajagitk pãaNIr saeT ŸZagaeZag keriC Za per Bul pãmaint ŸHak|  kaej† ŸsiF 
AnusÉaen jiRt pãetYek† …kiF ŸsiF sna¹¡krN ibiD-Ÿt (SETI detection 
protocol) s† kereC| Vmra Zid kKena Aecna Ÿkan se«t pa† Za men Het paer 
iBn gãH ŸTek …eseC, pãTm kaj Vmra ŸZFa kreba ta He¬C Kub Bal ker Zaca† ker 
ŸdKeba ŸZ ZÇ½paitr Ÿkan smsYa VeC ikna| tarpr AnYanY ŸsiF AnusÉan ŸkeÆÅ 
ŸKƒaj Ÿnwya Heb ŸZ tara …k† Drenr Ÿkan se«t ŸpeyeC ikna|  
 
pl Heraˆ†j tar 8.4 imilyn cYaenl META AnusÉan pãkæp pãay dS bCr Der 
cailey Zan| …rmeDY mHakaS AiBZan …b„ ŸsiF gebxNay VgãHI …kiF dl påaenFarI 
Ÿsasa†iFr ViàTk sHeZaigtay otir kern tar Billion-Channel Extraterrestrial 
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Assay (BETA)- Za du† ibilyn Ÿbtar cYaenl pàZebQN kret sQm iCl| 1995 sael 
BETA kaàZº¡m ìr› Hwyar smy hW Heraˆ†j beln, "…Fa iBÊ iBÊ cYaenel iFˆn kra 
bû lQ ŸbtarZÇ½ …ksaeT Vpnar Ÿheô Takar mt bYapar|' 
 
ŸsiF AnusÉaenr sbecey bR smsYa He¬C pâiTbIet º¡mbàDman mnuxY-sâñ Ÿbtar 
iÒekaeyÆsI| …§ela …† AnusÉaen ibGÈ sâiñ ker celeC pãitinyt| Ÿsl ŸPan, puilS 
rYahar, ba ibman clacelr ŸZagaeZag ZÇ½guela pãit muHUeàt otir ker celeC As„KY 
Ÿbtar iÒekaeyÆsI| …CaRa pâiTbIet Abióùt Ÿbtar dUrbIQN pâiTbIr maº …k AàDa„S 
mHakaeSr se«t gãHN kret paer| 
 
ŸsiF ib¯anIra …† smó» smsYar smaDaenr kTa icÇ»a Babna kereCn| Ÿbtar 
iÒekaeyiÆsr ibGÈ …Raenar jnY caƒedr Apr pâeò …kiF ŸsiF pàZebQNekÆÅ geR 
Ÿtala ŸZet paer| AbSY …et ker pâiTbIr meta† cƒadw mHakaeSr AeàDkek Ÿzek 
raKeb| AnY …kiF icÇ»a He¬C, pâiTbIr kQpeT ŸsiF Ÿbtar dUrbIQN óùapn kra| …et 
ker ŸZmn manb sâñ Ÿbtar iÒekaeyÆsIr Hat ŸTek bƒaca Zaeb, ŸtminBaeb …k† saeT 
Ÿkan pãitbÉkta CaRay sÚpUàN mHakaSek pàZebQN kra sÝb Heb| 
  
 
Veriseba manmiÆderr VSabadI ib¯anI ma†k ŸhiBs beln ŸZ, "Hyeta ŸdKa ŸZet 
paer ŸZ sara mHaibeSÿ jIbn iklibl kreC …b„ pãitiF nQº ŸTek buiÁman pãaNIra 
se«t pafae¬C|' ma†k ŸhiBs …b„ tar ŸbiSrBag sHkàmIra men kern ŸZ Vmra 
…kidn na …kidn buiÁman pãaNIr Aió»tÔ Kƒuej paeba| AbSY …r ibprIt sÝabnaw 
ˆiRey Ÿdwya Zay na| 
 
 
ib¯an naik Apib¯an? 
 
Aenk ib¯anI† VeCn Zara men kern ŸZ, ŸsiF pãkát ib¯an ny br„ Apib¯an ba 
CdMib¯an (Pseudoscience)| taedr …eHn DarNar pãDan iBi¹ He¬C Bul pãmaeNyta 
(falsifiability) Zar maDYem kaàl ppar (Karl Popper) ib¯an …b„ Ap-ib¯aenr 
paàTekYr mand¸ kereCn AtYÇ» suýpòBaeb| ppaerr met, Zueg Zueg ob¯aink 
Agãgit tÔrainÓt HeyeC ob¯aink te¹Ôr gãHNeZagYta ny br„ ibiBÊ ob¯aink t¹Ô 
§elar ÙaiÇ» pãmaeNr mDY idey : "the criterion of the scientific status of a theory is 
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its falsifiability, or refutability, or testability'| …Fa† Hwya ˆic‡ ib¯aenr Caƒk™in| Vr 
…† Caƒk™in calnar jnY drkar ingU• prIQeNr| ppaerr Baxay,  
 

"ob¯aink pãiº¡yar Aió»tÔ ttQN† Takeb ZtQN t¹Ôguelaek kifn 
pãaeyaigk prIQeNr (empirical testing) meDY idey calaena Zaeb| ZKn 
Ÿkan t¹Ôek prIQeNr Ÿcey br„ suriQt ker raKar ŸcîFa kra Hy, 
tKn buJet Heb …r meDY gld reyeC|' 

 
…† mand¸ AnuZayI ŸsiF Ÿkanº¡em† pãkát ib¯an ny, karN …et Bul pãmaeNytar 
(falsifiability) ABab reyeC| ŸsiF prIQeNr †itback PlaPl sibó»aer ibiBÊBaeb 
pãcar kra He¬C ikÇ¼ …† prIQeNr s„¯aiyt bYàTtar SàtsmUH ik ta suýpîF Baeb bla 
He¬C na| 1853 sael biHàjagitk pãaN AnusÉaenr …k mUKY cirº ˆ†ilyam weyeHl 
mÇ»bY keriCeln, "ŸZ (…ileyn s„º¡aÇ») ibteàk Vj Vmra ineyaijt ta ib¯aenr 
raejYr …mn …k pãaÇ»sImay reyeC ŸZKaen ¯aenr ŸSx Vr A¯tar ìr›'| 
 
 
kaàl sYaganw tar bûl ibiº¡t gãÇù "The Demon Haunted World: Science as a 
Candle in the Dark' -… Bul pãmaeNytar ˆpr §r›tÔ Verap kereCn | itin Zui¹¡ 
(argument) Zaca† …b„ ÙaÇ» w KƒutZu¹¡ Zui¹¡ ˆdGaFenr jnY ŸbS ikCu ˆpayw batel 
Ÿdn Za Baloney Detection Kit naem pirict, ba„lay Vmra …r namkrN kret pair 
-"imTYa inàNayk ZÇ½' iHeseb| | …§elar meDY AnYtm He¬CW  
 

k) kàtâpQ ba "§r›'r Zui¹¡ Kub samanY† §r›tÔ paeb (ib¯aen … Drenr Ÿkan 
"§r›'r Aió»tÔ Ÿn†)| 
  
K) Aqaemr Q™r (Occam's razor)- Zid …k† Drenr duiF Anukæp ˆpa¹ek 
smanBaeb bYaKYa kret paer teb …edr meDY AepQakât sHjiFek gãHN 
kret Heb|  
 
g) ŸdKet Heb AnukæpiFek ÙaÇ» pãmaN kra sÝb ikna| AnY kTay 
Ha†epaeTiss prIQNeZagY ikna| AnYra …k† Drenr prIQa krel sm Drenr 
PlaPl paeb ikna-…iF Het Heb ibebcY ibxy|  

 

 10



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

 
 
mjar ibxy He¬C, sYaganek† tar pãd¹ pãkát ib¯an gebxNar ineàdSna B„e˜r daey 
AiBZu¹¡ kra Zay| sYagan inej kàtâpQ Heyw ŸsiF gebxNar peQ saPa† ŸgeyeCn| 
ŸjYaitiàbdYa s„º¡aÇ» gebxNa ŸTek pãaÐ skl ˆpa¹† ray ideyeC ŸZ, Vmaedr 
CayapeT …Kena Ÿkan buiÁs¹Ôar pircy Ÿmelin| Pel ŸsiF …mn …kiF ibxy iney 
gebxNa kreC Za …Kena pàZÇ» "ob¯aink gebxNar ibxy' Hey wfar daibek pãitiòt 
kret paer in|  
 
ŸsiF smàTkra AbSY …† smaelacnaek paS kaiFey ŸgeCn …† bel ŸZ, mUlDarar 
Ÿkan ib¯anI† Vj pàZÇ» mHaibeSÿ buiÁman pãaNIr Aió»etÔr dabI kernin| buiÁman 
pãaNIr Aió»tÔ Taket paer ba Takar sÝabna VeC …mn kTa† ìDu bla HeyeC maº, 
Vr Ÿs sÝabnar inireK† cleC taedr "ob¯aink AnusÉan'|  
 
 
mHajagitk buiÁm¹ar AnusÉan : …k bàNazY juyaeKla 
 
mHajagitk buiÁm¹a Kƒuej Ÿbr krar pãecña ib¯aenr jgetr sbecey bR juyaeKla| 
Ÿkˆ† jaen na …† gebxNar PlaPl ik Heb| Hyeta …† mHaibSÿ pãaNSUnY, Vmra 
CaRa Vr Ÿkan pãaNIr Aió»tÔ† Hyeta Ÿn† ŸkaTaw| Vmra Zid ŸsiF AnusÉan cailey 
Za† …b„ º¡manÓey ˆÊit kret Taik ŸZmn idn idn Zid cYaenl s„KYa baRet Taek, 
taHel Hyeta …kidn Vmra bàtmaenr Ÿcey Vera dQ AnusÉan calaet pareba| 
keyk St bCr perw Zid ŸdKa Zay ŸZ Ÿkan se«t† pawya Zae¬C na, ta Hel 
ŸmaFamuiF iniëct Hwya Zaeb ŸZ …† mHaibeSÿ Vmra† …kmaº buiÁman s¹a| teb Ÿs† 
Vibïarw mHajagitk pãaNI Vibïaerr Ÿcey km §r›tÔpUàN ny| Ÿknna tKn Vmra 
ˆpliØ kret pareba ŸZ …† mHaibeSÿ pâiTbI namk Vmaedr …† ipãy gãHiF AnnY 
saDarN …b„ Ÿs† saeT jIbnw mHaibeSÿ duàlB kaej† …r Aió»tÔ iFikey raKa 
Vmaedr† kàtbY| …Kn pàZÇ» AnÇ» mHaibeSÿr maº Q™ÅaitQ™Å A„eS pircalna kra 
HeyeC AnusÉan| ibSal mHaibeSÿr pãay pueraFa† bla Zay rey ŸgeC manuexr ŸbaD 
Qmtar ba†er| ŸsKaen ik VeC Vr ik Ÿn†, Ÿs sÚpeàk manuexr DarNa Kub† Apãtul|  
 
Aenek Vbar bleCn …eta AàT Apcy ker biHàjagitk sBYtar saeT ŸZagaeZaegr 
ŸcîFa krar VedO ik Ÿkan pãeyajn VeC? Vr ta CaRa Ÿs smó» sBYta Zid Vmaedr 
Ÿcey Aenk ˆÊt Vr Si¹¡SalI Hy teb tara Vmaedr ŸKaƒj Ÿpey DÕ„s ker ŸPlet 
paer| …† Drenr AiBeZaegr ˆ¹er kaàl sYagan bletn, …kiF ˆÊt sBYta ŸTek 
Vmra Zid Ÿkan baàta stY† pa† taHel daàSink AÇ»àdâiîFr meta "prS paTr' Kuƒej 
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pawyar ŸZ sÝabna reyeC ta ibSal| ikÇ¼ …† suibDa inàBr kreC pãaÐ baàta keta 
ibó»airt Heb tar ˆpr| … sÚpeàk Vgam BibxYÃaNI kra kifn| AbSY …† baàta 
Ÿpel …kiF ibxy ýpîF Heb ŸZ, ˆÊt sBYtar Aió»tÔ reyeC …b„ w† sBYta 
VtMDÕ„s …iRey Zawyar meta ŸkOSlw rÐ ker ŸPeleC|   
 

 
icº 9.3 : kaàl sYagan : iZin ÷pÈ ŸdKetn …† manb sBYta …kidn ŸpOƒeC Zaeb VÇ»WnaQiºk imlnŸmlay| 

 
 
ŸZ VtMDÕ„s Vmaedr mt pãZui¹¡gtBaeb ÷æp ˆÊt sBYtar jnY smUH ibpd bel 
men Hy, …b„ ŸZ ibpedr iBtr Vmra pãitinyt Abóùan kriC : ibSÿayenr Pel 
Si¹¡SalI jait§elar sa„ôâitk Vgãasn, jait-ˆpjait§elar samaijk w sa„ôâitk 
ÃÆÃ,  ZuÁ ibgãH, pirebS dUxN, sb ikCur zalaw baiNijYkrN, BarsamYHInta †tYaid| 
…† Drenr VÇ»W naQiºk baàta Hyt Vmaedr jnY …mn …kiF baó»b suibDa …en idet 
paer Zaek giNt Saeó½r Baxay bel Aió»etÔr t¹Ô (Existence theorem)| …r AàT He¬C 
ˆÊt pãZui¹¡ kraytÔ kerw Vmra Hyt VtM DÕ„esr pT pirHar krar ˆpay sÜeÉ 
janet parb …b„ SaiÇ»r saeT bsbas kret parb| Vr Krecr kTa ˆfel … kTa 
Ÿta AbSY† bla Zay ŸZ, VDuink …kiF ZuÁ jaHaj ŸZmn ŸhýFäyar otir krar Krc 
idey biHàjagitk pãaN AnusÉaenr Krc AÇ»tW dS bCr cailey Ÿnwya sÝb| …† 
gebxNay AàT bYy kra drkar ìDumaº …† VSay ŸZ, sitY† Zid saPlY Aàjn kra 
Zay teb ta Heb manbjaitr jnY sàbeSãò Vibïar| saPlY Aàjn na krelw Kub 
…kFa smsYa Ÿn†, Ÿknna …† gebxNar PlSã›itet ib¯aenr …b„ pãZui¹¡r ŸZ AibSÿasY 
ˆÊit He¬C tar suPlw ŸBag kreb ŸSx pàZÇ» manux†| 
 
manuexr mHajagitk ifkana: iÃtIy pâiTbIr sÉaen 
 
VerkiF kareNw …† DreNr mHajagitk gebxNa cailey Zawya pãeyajn| Vmaedr 
pãZui¹¡iBi¹k sBYta …Kn puerapuir daƒiRey VeC pâiTbIr bYbHaàZ Si¹¡ VHreNr ˆpr| 
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ikÇ¼ Zt idn Zae¬C pâiTbIr AbYbHât Si¹¡r ˆ‡s kem VseC, …mn …kidn Vseb 
ZKn pâiTbIet bYbHar ˆpeZaig Ÿkan Si¹¡† Hyt Vr pawya Zaeb na| jIbaSM 
jÔalanIr mjud Zaeb P™irey| tKn Vmaedr ˆ¹rsUrIedr Hat baRaet Heb mHajagitk 
samigãk ˆ‡esr idek| pâiTbIet bYbHaàZ Si¹¡r pãDantm ˆ‡s Hl sUàZ| carS ŸkaiF 
bCr par ker idey Vjw sUàZ ŸZn "ŸpãiF †y„', Si¹¡r …k "AP™rÇ» BaÆhar' ŸZn! ikÇ¼ 
tarprw sUàZ ikÇ¼ icr²Ib ny| ib¯anIra sUeàZr mt km Berr …kiF maJair maenr*  
nQeºr mâtuYr  cuRaÇ» smy inàDarN kereCn : Vr ŸsiF …Kn ŸTek paƒcS ŸkaiF bCerr 
meDY|  nQº sâiîFr pãTm Zueg Br Vr tapmaºa ZKn ZeTîF ŸbiS Taek, tKn Kub 
ŸbiS Ÿbg sÚpÊ Ha†ehäaejn prmaNu prîperr saeT s„Geàx ilÐ Hey iPˆSn pãiº¡yar 
maDYem iHilyam prmaNuet rœpaÇ»irt Hy| …iF GeF "iº-DapIy tap-inˆi£y iPˆSn' 
pãiº¡yay, Za "Ha†ehäaejn dHn' naem pirict| …† Ha†ehäaejn dHn† Vmaedr Si¹¡r 
mUl ˆ‡s| ikÇ¼  VgamI p‚aS ŸkaiF bCerr meDY "Ÿsalar Ÿkar'-…r smó» Ha†ehäaejn 
P™irey Zaeb| …rpr sUàZ pãsairt Hey …kiF "Q™Å odetY' pirNt Heb|  naem Q™Å 
Helw …r Vkâit Heb bàtman sUeàZr pãay itn§N Vr …r ˆ°Ôlta Heb …Knkar 
ˆ°Ôltar pãay iÃ§N| s˜t kareN† pâiTbIr tapmaºa ŸbeR Zaeb| Pel, smueÅr smó» 
pain tKn baeîp pirNt Heb|  … smy Zid Ÿkan pãaNIek iFek Taket Hy, teb 
A÷aBaibk ˆ¬c tapmaºaek Ÿmakaebla ker iFek Taket Heb|  prbàtI keykS ŸkaiF 
bCerr meDY sUàZ pirNt Heb "ŸlaiHt odetY'|  tKn sUeàZr bYas Heb bàtman bYaesr 
St§N, Vr ˆ°Ôlta Hajar§eNrw ŸbiS| ib¯anIra Anuman kern ŸZ ŸlaiHt odetY 
pirNt Hwyar pUeàb† iHilyam gYaesr ýP™rN GFeb|  iHilyam ŸpaRar …† kal Heb 
keyk ŸkaiF bCr| iHilyam ŸpaRar ìr› ŸTek sUàZ ikCuFa s«™ict Helw  ŸSx dS lQ 
bCer sUàZ Vbar pãsairt Het Takeb| …r tapmaºa tKn daRaeb keyk Hajar 
ŸkliBn, Vr …r ˆ°Ôlta bàtman ˆ°Ôltar keyk Hajar §N| …rpr sUàZ tar 
biHàó»r tYag kreb, …r Pel sUeàZr biHrrabrN ŸTek ˆ‡iQÐ ˆpadan iney "påYaenFir 
Ÿnbula' otir Het paer|  tKnw Zid pâiTbI DÕ„ýpãaÐ na Hy, teb …r ŸpaRa pâîfedS 
Heb ga• AÉkar …b„ SItl| ÷Babt† …iF Heb pãaNHIn w ìô|  sada bamen ibbàN 
rœp DarN kreb Vmaedr Vjekr mHapãtapSalI nQº sUàZ|  
 
÷Babt† sUeàZr mâtuYr se˜ se˜ manb sBYtar AbluiÐek Aenek† Ÿmen inet paern 
na| inWseÆdeH  ŸZ Ÿkan "onrajYjnk pirNit'ek Aitº¡m kra† buiÁm¹a sÚpÊ 
sBYtar obiSîFY| ŸsjnY† manux Hajaera paiàTb smsYar meDY ŸTekw VÇ»WnaQiºk 
pirÙmeNr ÷pÈ ŸdeK, Zidw … pãZui¹¡ oSSbw Aitº¡m kerin|  ikÇ¼ Zt idn Zaeb … 
                                                 
* "maJair maenr' bla Hl … kareN ŸZ, sUeàZr mt gRenr tara Vmaedr gYalai¤ VkaSg˜aet† reyeC keykS ŸkaiF| Vbar keykS 
ŸkaiF tara reyeC Zara Vmaedr sUàZ ŸTekw Aenk§N bR …b„ ˆ°Ôl| sUàZ ŸTek km ˆ°Ôl tarar s„KYa ta ŸTekw StaiDk §N ŸbiS 
Heb| 
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pãZui¹¡ tt pirNt Heb, …iF VSa kra Zay| … Drenr gebxNay raîFäIy baejF 
ˆ¹era¹r ŸbeR† celeC| …mnik pueramanb sBYtaekw …r AÇ»àBui¹¡r sectn pãyas 
cleC ibiBÊ Baeb|  kaej† VÇ»WnaQiºk pirÙmeNr maDYem manbsBYta óùanaÇ»rek 
Vj ikCu Als menr "÷pÈ iblas' men Helw VgamIet …iF ŸdKa idet paer 
"baó»bta' iHeseb|  ibKYat ib¯an ŸlKk VàTar is £aàk men kern ŸZ, 2057 saelr 
meDY caƒd, m˜l ik„ba †ˆerapaet manb bsit óùanaÇ»r sÝb Het paer|  
ŸjYaitàpdaàTibd pl ŸhiBsw AdUr BibxYet m˜el bsit óùapenr bYapaer VSabaid| 
ibKYat pdaàTibd …b„ giNt¯ iÒmYan ha†sn men kern keyk Stekr meDY 
maHakaeSr "k™†par ŸbeæF' manb bsit óùapn sÝbpr Het paer| ŸZBaeb Vmaedr 
pUàbpUr›exra  du† laK bCr Veg …kFa smy ViÒkar gHIn AreNY ˆÄut Hey DIer 
DIer sara pâiTbIet CiRey peRiCl VHar Vr basóùaenr taiged, ifk ŸtminBaeb 
Vmaedr ˆ¹rsUrIra Hyt pâiTbIr maya kaiFey …kFa smy pa raKeb VÇ»WnaQiºk 
pirmÆhel, Kuƒej Ÿneb … AnÇ» mHakaeSr buek luikey Taka Ÿkan …k "iÃtIy pâiTbI'| 
mHajagitk ˆpinebeSr jnY ny, Hyt Aió»tÔ rQar taiged†|  
 

smaÐ 
 
 
neBÜr 7, 2006 
{nbm ADYay, pãaeNr ˆ‡s sÉaen (pãaeNr pãaN jaigeC Ÿtamair pãaeN) : AiBij‡ ray …b„ Pird 
VHemd; Absr pãkaSnI, zaka ŸTek 2007 …r ŸPbã›yarI pãkaiStbY} 
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