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afkedr Aenek† bYi¹¡gt Baeb †-Ÿm†l ker …† isirjiFr pãit taƒedr VgãH 
r ‹‡sukY pãkaS kereCn;  taƒedr kTa men ŸreK† …iFek …igey Ÿnwyar pãecña|  

ba†ek DnYbad janai¬C|  

iBij‡ 
/7/2003 
Uàb ÕàtI peàbr pr Het... 

YairöFelr Caya ŸTek Ÿbirey …es …kiF sifk ob¯aink dâiñBi˜ iney 
maedr ibSÿjg‡ Ÿk ŸdKbar bYapaer icÇ»a Babnar ˆe¹arN GFaet VQirk 
eàT† manuexr Hajar bCr smy ŸlegeC| tarpr ŸTek mHakaS iney AÇ»HIn 

kOtuHl Ÿta manuexr kemin - br„ ŸbeR† celeC º¡magt| 1920 ŸTek 1930 -
† dSkFa pdaàTibd Vr ŸjYaitàpdaàTibdŸdr jnY ÷àN-dSk bla ŸZet paer| 
aƒedr Hat idey† mUltW …† smy pdaàTibdYar …k ntun SaKa -ŸkayaÆFam bl-

bdYar jnM Hy | Vr V†nöa†enr VepiQk t¹ÔpãkaeSr pr ŸTek† 
jYaitàpdaàTibedr meDY pãkáit Vr mHakaSek ntun Baeb bYaKYa krar ŸZ saRa 
eR igeyiCl,   tar† PlSã›itet taƒedr men ˆef VsiCl   - "kt bR  
maedr …† ibSÿ jg‡? …r bys† ba kt?'; "ikBaeb otrI HeyiCl  

bSÿbãüae¸r pãaTimk ˆpadan §ela?', "ik Baeb pdaàT smUH …†  mHaibeSÿ 
Raena?'; Vr "ŸSx pàZÇ» …† mHaibeSÿr pirnit† ba ik Heb?'- … Drenr 
kàxnIy ATc AiÇ»m pãSÈ §ela| Vsel …† pãSÈ §ela ŸZ §r›tÔpUàN ibxyiFek 

Ger Vbiàtt He¬C  - tar ŸkeÆÅ reyeC Vmaedr …† pãsarmaN ibeSÿr 

Expanding Universe) DarNa| bYapariFek Bal mt VtMóù krel† Ÿkbl 
iÇ»m pãSÈguelaek buJbar mt pirióùitet Zawya sÝb| 
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mHaibeSÿr pãsarN iney kTa ìr› krbar Veg …kiF  §r›tÔpUàN ibxy  sÜeÉ 
pafkedr AbiHt kra pãeyajn|  pdaàTibdYar ÷àNZug bel ŸZ smyFaek AiBiHt 
keriC Ÿs smyFaŸt ìDu piëcma ib¯anIra† Abdan ŸreKeCn ta ikÇ¼ ny|  
Bartbeàxr ib¯anIraw tKn ipiCey iCeln na| AÇ»tW cariF Abdaenr kTa Ÿta 
bla† Zay iniàÃDay- 1) saHa VynIkrN sUº (Saha Ionization Formula in 
1920) 2)  Ÿbas s„KYayn (Bose Statistics in 1924) 3)  rmenr PlaPl 

(Raman effect in 1928) …b„ 4)  cÆÅeSKerr sIma 
(Chandrashekhar's limit in 1934/35)|  …r meDY pãTm dujn (ŸmGnad 
saHa …b„ setYn Ÿbas) iCeln ba˜alI|  ŸmGnad saHa jenMiCeln ba„laedeS† - 
zakar Aduer SYawratil gãaem|  pRaelKaw kereCn ba„laedeSr gãaemr ô™el†|  
pRaelKar paSapaiS ibãiFS-iberaDI VeÆdalenw iCeln sbsmy sman siº¡y;  
iCeln mu¹¡icÇ»a …b„ Zui¹¡baedr VmrN pâòepaxk|   Vr setYn Ÿbas - 
ŸkayaÆFam blibdYay taƒr ŸZ ibKYat Abdan - Ÿs† "Ÿbas-V†nöa†n s„KYayn' -  
ta ikÇ¼ itin icÇ»a ker Ÿbr keriCeln ba„laedeS bes† - 1924 sael ZKn itin 
iCeln zaka ibSÿibdYaleyr ADYapk|  Vj Vmra ŸZ "Ÿbasn kNar' nam ìin ta 
ikÇ¼ prbàtIet …† setYn Ÿbaesr namanusaer† raKa HeyeC HeyiCl| mUltW saHa, 
Ÿbas Vr rmeNr Vibôar itniFr sUºpat GeFiCl Vmaedr ˆpmHaedeSr 
maiFet†|  Vr ctuàT VibôariF cÆÅeSKerr - †„lYae¸r maiFet|   cÆÅeSKerr 
VibôariF sÜeÉ …Kaen s˜t kareN† …kFu ibó»airt Velacna krb karN 
Vmaedr pãbeÉr prbàtI A„eSr saeT …r Ginñ ŸZagaeZag reyeC|  
 

 
subãaminyam cÆÅeSKr (1910-

1994) 

cÆÅeSKr ZKn Ÿkmibãej ip.…†c.ih  
kriCeln Ÿssmy †ˆerap Vr 
Vemirkar ib¯anIra tarar ˆ‡pi¹ Vr 
ibnaS iney nana Drenr gebxNa cailey 
Zai¬Celn|  … iney ikCu kTa bla Zak| 
…kiF tara ZKn tar jIbnkaelr 
pãaÇ»sImay …es ŸpOƒCay, tKn …r 
ABYÇ»err tapmaºa Hfa‡ baRet Taek 
AibSÿasY gitet| …†  tapmaºar 
pãBaeb AbYbHât Ha†ehäaejn pirbiàtt 
Hey iHilyaem  pirNt Hy|   

 
 



 

AbeSex ABYÇ»err tapmaºa ZKn pãay 10 ŸkaiF ihgãI ŸkliBen ŸpOƒCay, tKn 
ntun …k Drenr iPˆSn pãiº¡ya calu Hey ta iHilyam prmanur inˆi£yasek 
ŸBe˜ kaàben pirnt ker| …† puera pãiº¡yaek bel "iFäpl-VlPa' ibiº¡ya Zar 
maDYem …kiF tara Vyten bâiÁ Ÿpey pirnt Hy ŸlaiHt odetY (Red 
Giant)| Vmaedr sUàZ w pãay …k Hajar ŸkaiF bCr per …min …kiF ŸlaiHt 
odetY pirnt Heb| ZKn …rkm …kiF tarar smó» jÔalanI inWŸSixt Hey Ves, 
inj÷ Berr kareN sâñ maDYakàxenr pãBaeb ŸsiF tKn pãblBaeb s«™ict Het 
ìr› ker| AbeSex …r Vkar ŸCaF Hey Vmaedr pâiTbIr sman Vkaerr taray 
pirNt Hy, ikÇ¼ …r GntÔ ŸbeR daray pãay …kS ŸkaiF ikelagãam par Gn 
imFaerr mtn|  tarar …† pirnitek bel  ŸSÿtbamn (White Dwarf)| 
saDarN tarar saeT ŸSÿt bamenr paàTkYFa Hl  saDarN tarar Br baRar saeT 
saeT …iF Vytenw baRet Taek, ikÇ¼ ŸSÿt bamnedr  ŸQeº bYaparFa ˆlFa|  
Br baRar saeT saeT …iF na ŸbeR br„ Vrw s„k™ict Het Taek|  nIecr CibFa 
ŸdKel Hyt pafkedr kaeC bYaparFa pirôar Heb|  lQYnIy ŸZ,  Br baRet 
baRet …mn pirióùit Vset paer ZKn tarar bYasaàD (Vytn) kem VQirk 
AeàT† ìnY Hey Zay| 

 
 



Vsel 1930 saelr Veg AiDka„S ib¯anIedr† DarNa iCl, sb tara† ŸbaD 
Hy …min Baeb ŸSx pàZÇ» jÔalanI inWŸSx ker ŸSÿt bamen rœp Ÿny| ikÇ¼ 
cÆÅeSKr bleln - na, sb tara ny| ŸZ smó» tarar Br sUeàZr 1.14 §enr 
(…Fa† ibKYat cÆÅeSKerr sIma) ŸbSI, tara ikÇ¼ kKn† w†rkmBaeb ŸSÿt 
bamen pirnt Heb na | … Drenr tarara ZKn jÔalanI inWŸSx ker taedr 
jIbnkaelr pãaÇ» sImay …es ŸpOƒCay, tKn By«r …k suparenaBa ibeýPareNr 
maDYem ba†err ó»riF ŸBe˜cuer mHaSUenY CiRey peR Vr iBtrFa s„k™ict Hey 
…ksmy ŸSÿt bamenr Ÿceyw Gn …k Drenr bó¼et pirnt Hy -Zaek bla Hy 
"inˆFän  tara'|  sitY  blet ik, sUeàZr  Ÿcey  1.14 §n bR sb tara† ŸZ 
…rkm inˆFän taray pirnt Hy taw ny|  …rw …kFa sIma VeC| ib¯anIra 
DarNa kern ŸZ, ŸZ smó» tarara sUeàZr Ÿcey 1.14 ŸTek 3 §n BarI, ìDu Ÿs smó» 
tara† Ÿkbl inˆFän taray pirnt Hy, ikÇ¼ …r ca†et BarI tarara pãc¸ 
maDYakàxenr Faen ŸBe˜ pRet pRet …mn Abóùay cel Ves ZKn  …r GntÔ 
Hey Zay AsIm; …mn† Gn ŸZ …r maDYakàxn Si¹¡ek ˆepQa ker Vela pàZÇ» 
palaet paer na|  Vela pãitPilt na Hwyay VQirk AeàT† …† neBajagitk 
bó¼§ela Vmaedr ŸcaeK ŸTek Zay AdâSY|  …ra† ikÇ¼ bûl pãcairt  "káx— gHbr' 
ba Black Hole|   
 

…† t¹ÔkTa §ela 
ib¯anIedr jana iCl 
Aenk Veg ŸTek†|  teb 
…† t¹Ô kTar pãmaN Ÿpet 
smy ŸlegeC| 1967 sael 
Ÿjasiln Ÿbl Vr AYaÆFnI 
iHˆiyS mHakaeS Kuƒej 
Ÿpeln   …k ntun Drenr 
tara| saDarN taraedr mUl 
ˆpadan Hl †elkFän, 
ŸpãaFn Vr inˆFän| ikÇ¼ 
ntun … taraedr pueraFa† 
iCl inˆFän|  ta† …ra 
inˆFän tara| 
 

 
inˆFän tara (la†F Haˆj mehl) 

 
 



inˆFän tarar Aió»etÔr t¹ÔkTa§ela Ÿta taedr Veg† jana iCl†|  kaej† 
buJet Ÿtmn AsuibDa Hl na|  ikÇ¼ kTa He¬C -  …† du'ib¯anI tarar ŸKaƒjFa 
Ÿpeln ikBaeb? pawyaFa kñkr, karN Vmra Ÿta Veg† ŸjeniC ŸZ, inˆFän 
tara He¬C tarar pãay AiÇ»m dSa - …ekbaer Zaek bel jragãó» dSa|  …† 
jragãó» tara ŸTek Vela Ÿberay na blel† cel| taHel? Vela na Ÿbr›elw 
VerkFa ijins Ÿberay - lÜa maepr Ÿzˆ - Ÿrihw tr„g|  
 

 
Ÿjasiln Ÿbl  
(1943-   ) 

…† Ÿrihw tr„g sna¹¡ ker† ker† inˆFän taraedr 
Hids Ÿpeln iHˆiyS Vr Ÿbl| inˆFän tara ŸTek 
Ÿrihw se«t ikÇ¼ inrib¬CÊ Baeb Ves na, Hfa‡ Hfa‡ 
Jlk Vkaer Vmaedr kaeC …es ŸpOƒCay; AenkFa 
smuÅ osket saàc-la†eFr mt| Jlekr †„erjI Hl 
pals| ta† …edr nam Ÿdwya Hl palsar| ba„la 
krel Vmra blet pair Jlk tara|  …† Jlk tara 
Vibôar ker† iHˆiyS Ÿnaebl purôar Ÿpeln 1974 
sael - ikÇ¼ Ÿjasiln Ÿbl Ÿpeln na| karN, Ÿjasiln 
Ÿbl iCeln iHˆiyeSr CaºI| 

 
 
Aenek† (ŸZmn, Sir Frederick Hoyle, Thomas Gold, Jeremiah Ostriker ) 
men kern  Ÿjasiln Ÿbelr pãit AnYay kra HeyiCl Ÿssmy|  Ÿblek 
iHˆiyeSr saeT† Zugp‡ Ÿnaebl purôar Ÿdwya ˆic‡ iCl| teb ibnyI Ÿbl ikÇ¼ 
ta men kern na|  Ÿbelr inejr kTaet† ŸSana Zak - 
 
'I believe it would demean Nobel Prizes if they were awarded to 
research students, except in very exceptional cases, and I do not 
believe this is one of them. Finally, I am not myself upset about it - 
after all, I am in good company, am I not!"   
 

Ÿnaebl purôar ikÇ¼ Aenek† smy mt panin| cÆÅeSKerr kTa† Dra Zak| ŸSÿt 
bamenr ŸQeº tar ibKYat sIma Vibôaerr prw taek Ÿnaebl purôar pawyar 
jnY AepQa ker Taket HeyiCl pãay p‚aS bCr| Vsel  '30 …r idek tar 
ibKYat Vibôaerr kTa pãkaS ker cÆÅ Ÿs smy …ih„Fenr Ÿtaepr mueK peRn|  
…ih„Fn iCeln tKn ibeletr sbecey namkra ib¯anI| V†nöa†enr 
VepiQktar bYapk t¹Ô ˆin† prIQa ker …r stYta Zaca† keriCeln| 
…ih„Fenr tKn DarNa iCl cÆÅ Vej baej bkeCn| reyl AYaöänimkal 



Ÿsasa†iFr …kFa seÚmlen …ih„Fn Ÿta cÆÅek rIitmt HasYaýpd ker tuleln| 
Abóùa …mn† ŸSacnIy Hey daRaela ŸZ, cÆÅ …k smy sb ikCu ŸCeR CueR 
Vemirkay paiR jmaeln|   karN itin bueJ iCeln …ih„Fenr ŸdeS Vr Za† 
ŸHak Ÿkan Bal ibSÿibdYaley cakrI pawyar VSa taƒr Ÿn†|  tKn …ih„Fenr 
pãBaeb Vpåut ib¯anIedr Aenek† (inls Ÿbar, paˆilra iCeln … ŸTek 
bYtº¡m) ceÆÅr kTa na Ÿmen inelw per ikÇ¼ sba† buJet ŸperiCeln ŸZ 
…ih„Fn ny, w† smy cÆÅ† Vsel  sifk iCeln| Vj St St ŸSÿt bamenr 
Aió»etÔr kTa Vmra ŸjeniC, …r sb §ela† ikÇ¼ ceÆÅr ŸdKaena inym† AnusrN 
ker - Vj pàZÇ» …kiFw bYitº¡m pawya Zayin|  
 

…bar Vbar …kFu ŸpCenr idek Zawya Zak|  V†nöa†enr iTwrI ŸTek ikÇ¼ 
…kFa ijins Ÿbirey VsiCl ŸZ, Vmaedr …† mHaibSÿ º¡mS  pãsairt He¬C|   
ikÇ¼ V†nöa†n inej† ŸsFa buJet pareln na| buJet pareln na blaFa Vsel 
ifk Hl na - ifkBaeb blel bla ˆic‡ ŸZ - manet ca†eln na|  maDYakàxenr 
pãBaeb gYalai¤ §elar …ek Aperr ˆpr ûmiR  ŸKey pRbar Hat ŸTek rQa 
krbar jnY (maen  maDYakàxN Si¹¡ek …kFa BarsamY Ÿdwyar jnY) V†nöa†n 
tar gainitk smIkrN§elaet …kFa kaæpink Dã›bk  ŸZag keriCeln |  …Fa† 
Ÿs† ibKYat "mHajagitk Dã›bk' (Cosmological constant) Zar saHaeZY 
V†nöa†n  ióùitSIl mHaibeSÿr mehelr ( Za ikna pãsairtw Hy na, Vbar 
s„k™ictw Hy na) pãit Vóùa óùapn keriCeln|  ikÇ¼ V†nöa†enr Vóùay 
Aicer† icr Drl|  
 
1929 sael …hu†n Habl (1889 
- 1953) saˆdaàn kYailePaiànyar 
maˆÆF ˆ†lsn manmiÆdr ŸTek 
ibKYat 100 †i‚ ŸFilsekaepr 
(ûkar irPelkFr) saHaeZY dUrbàtI 
gYalai¤§elar idek taikey 
buJeln …ra sba† Vsel …ek 
Apr ŸTek º¡mS dUer ser Zae¬C;  
maen mHaibSÿ ióùitSIl ny -  br„  
pãsairt He¬C|  
 

 
…hu†n Habl (1889 - 1953) 

 



ikBaeb Habl buJeln bYaparFa? buJeln hplaerr iº¡ya (Doppler Effect) 

ŸTek pawya ŸlaiHt srN (Red Shift) pãtYQ ker| …† bYaparFa …kFu 
pirôar kra Zak| Dr›n, Vpin …kiF Ÿrl öSen daiRey VeCn|  Vpin 
inëcy† lQY kereCn Venk dUr ŸTek ŸFän ZKn û†esl bajaet bajaet Zt† 
Vpnar idek Vset Taek, tt† û†eselr S× Vpnar kaen tIQþ ŸTek 
tIQþtr Het Taek|  Vr ŸFän ZKn Vpnaek Aitº¡m ker cel Zay Se×r 
tIQþtaw kmet Taek|  hplaerr iº¡yar kareN† …Fa Hy|  tIQþ Se×r 
tr˜odàGY km Hy mâdu Se×r tulnay| Se×r tIQþta pirbàtenr AàT Vsel 
tr˜EdeàGYr pirbàtn|  … Ÿta Ÿgl Se×r kTa|  Velar ŸQeº Ÿta Vr tIQþ 
S× kaen Vsar bYapar TakeC na, ŸseQeº ŸZ bYaparFa GeF ta He¬C r„ …r 
pirbàtn|   
 

 hplaerr iº¡ya 
 

…kFa ˆdaHrN Ÿd†| 
Dra Zak …kFa Kub 
Å›tgamI rekF pâiTbI 
ŸTek mHaìeNY ˆ‡iQÐ 
Hl pãc¸ Ÿbeg - Za 
ŸmaFamuiF Velar Ÿbegr 
saeT tulnIy| …Kn 
rekeFr Ÿbg baRaet 
Takel Kub AÄut …kFa 
bYapar GFeb|   

 
rekeFr ZaºIra ŸdKeb ŸZ,  samenr nQºraij ŸTek ŸZ Vela rekeFr idek 
VseC ta º¡mS nIlec Hey ˆfeC|  sHj kTay, rekeFr samenr idekr smó» 
taraek† ZaºIedr ŸcaeK  saDarN Abóùar Ÿcey Aenk nIlaB men Heb| rekeFr 
Ÿbg Zt† baReb r– pirbàtenr …† bYaparFaw tt† ýpñ Heb|  Vr rekeFr 
ŸpCenr tarara ZaºIedr kaeC saDarN  Abóùar Ÿcey lalec Hey Dra pReb|  
Vsel …Kaenw ŸrlgaiRr Se×r mt  Ÿs† tr˜EdeàGYr† pirbàtn|  Vmaedr 
ŸcaeK dâSYman Velar meDY  lal Velar tr˜EdàGY sbecey ŸbSI, Vr Ÿb§nI 
Velar sbecey km|  Vr AnYanY r„ …r Vela …† du† tr˜ sImar  maeJr 
A‚l iGer Taek|  re–r pirbàtenr …† ¯anFa† kaej lagaeln Habl|  



gYalai¤§elar º¡mS lalec Hey Zawya (Zaek ˆper ŸlaiHt srN iHeseb 
AiBiHt kra HeyeC) ŸdeK  Habl buJeln ŸZ gYalai¤§ela Vsel …ek Apr 
ŸTek dUer ser Zae¬C|  ser Zae¬C ikÇ¼ …kFa inymek AnusrN ker - …† duer 
ser Zawyar Har …edr  dUretÔr smanupaitk|  maen, …kFa gYalai¤ Zid 
VerkFa ŸTek iÃ§n dUretÔ Taek, taHel taedr duer ser Zawyar Ÿbgw iÃ§n 
Heb|  Habelr …† VibôariF ikÇ¼ …† ibS Stek ŸjYaitiàb¯aen …k ˆLKeZagY 
Vibôar|  …eTek† Ÿbirey Vsl ŸZ mHaibSÿ Vsel  pãsarNSIl|  Habelr …† 
Vibôaerr pr V†nöa†n inej† ŸGaxNa kreln ŸZ, gainitk smIkren 
mHajagitk Dã›bekr  VmdanI ker mHaibSÿek ióùitSIl krar ŸcñaFa  iCl taƒr 
jIbenr sbca†et bR Bul (Greatest Blunder)|  ikÇ¼ sitY† ik V†nöa†n  
…t bR Bul keriCeln? …† pãeSÈr ˆ¹r Ÿpet Hel …† isirejr ŸSx pàZÇ» 
AepQa kret Heb|   
 

mHaibSÿ eZ pãsarNSIl ta na Hy ŸbaJa Ÿgl, ikÇ¼ ik rkm Ÿs† pãsarN? …r ik 
Ÿkan ŸkÆÅ VeC? ˆ¹r He¬C - na Ÿn†| Vmaedr gYalai¤ ŸTek Hyt men Het 
paer AnY sb gYalai¤ ŸZeHtu Vmaedr kaC ŸTek dUer ser Zae¬C (pâiTbIr buek 
ŸFilsekap laigey ŸdKel AÇ»tW ta† men Heb)- Vmra† ŸbaD Hy …r ŸkeÆÅ|  

 
 
ikÇ¼ Vsel ta ny| …† pãsarnFa Vsel sÚpUàN suxm; maen ŸZ Ÿkan gYalai¤et 
igey …† prIQa krelw …k† PlaPl pawya Zaeb - men Heb AnY 
gYalai¤§ela duretÔr smanupaitk Haer Ÿs† gYalai¤ ŸTek dUer ser Zae¬C| 
kaej† Ÿkan gYalai¤† …† "mHaibeSÿr ŸkÆÅ' iHeseb inejek kKnw dabI kret 



paer na| bYaparFaek pafkedr kaeC ˆperr Cibr ŸPalaena Ÿbluenr ˆdaHrn 
idey Vera BalBaeb bYaKYa kra Zay|  Ÿbluenr ba†err VbrnFaek mHaìnY 
iHeseb Baba Zak|  Ÿbluenr gaey  ŸCaF ŸCaF Ÿgalakar ktk§ela dag ŸkeF 
Ÿs§elaek gYalai¤ bel ŸBeb Ÿn†|  …Kn P™ idey Zt† ŸblunFaek ŸPalaena 
Heb,  dag §elar (maen gYalai¤ §elar) mDYkar dUrtÔ ikÇ¼ baRet Takeb, ikÇ¼ 
Ÿkan gYalai¤† dabI kret pareb na ŸZ Ÿs Ÿbluenr ŸkeÆÅ, karN ŸPalaena 
Ÿbluenr Ÿta Ÿkan ŸkÆÅ Ÿn†| 

 
gYalai¤§ela ŸZ …ek Aperr ŸTek º¡mS dUer ser Zae¬C, ta ŸdeK ib¯anIra 
DarNa kereCn ŸZ,  AtIet inëcy† …ra Kub kaCakaiC iCl Vr … DarNaw kra 
ŸbaD Hy AmUlk Heb na - sâiñr Videt  taHel sb ikCu†  Kub Gn siÊbÁ  
Abóùay gaƒF-bÆdI (densely packed)   Hey iCl; Ÿs† Abóùa ŸTek† sb ikCu 
cairidek CiRey peReC|  …Fa† ibKYat "ibg-bYae–r'  DarNa |  …† Darna 
AnuZayI  …† mHaibSÿ pãay 1500 ŸkaiF bCr Veg  …k mHa-ibeýParenr maDYem 
AitGn ˆ¹Ð (hot super densed state)  Vr AsIm GnetÔr  …k pui²BUt 
Abóùa  (Zaek pdaàTib¯aenr Baxay bla Hy AEÃt ibÆdu (Singularity point)) 
ŸTek  sâñ|  ŸdS kaelr DarNaw …eseC …† ibg-bYae–r pr muûàt ŸTek†;  
kaej† tar Veg ik iCl - …† pãSÈ ib¯aenr Baxay …ekbaer† AàTHIn|  Vsel 
AàTHIn … kareN ŸZ, Vmaedr pirict pdaàTib¯aenr suº idey w† AbóùaŸk 
bYaKYa kra Zay na| Vmra …r Veg ŸdeKiC inˆFenr sUºek  Velar Ÿbegr 
kaCakaiC Abóùay …es ŸBe– pRet| Ÿtmin V†nöa†enr VepiQkt¹ÔÔsH 
AnYanY ŸZ sUº§ela mHaibeSÿr rHsY ˆdGaFen Vj bYbHât He¬C - is„§lairiF 
ibÆduet igey Ÿs§elaw ikÇ¼ kaàZkairta Hairey ŸPel|   ib¯anIedr DarNa pãkáit 
jgetr cariF bl - sbl inˆi£y bl, duàbl inˆi£y bl, tiR¬cuÜiky bl …b„ 
maDYakàxN bl …† cariF bl "supar ŸPaàs' iHeseb …ksaeT imeS iCl sâiñ ìr›r 
10-43 Ÿsek¸ pàZÇ»|  pãTm …k Ÿsek¸ per Ÿkayaàk, †elkFän, ŸpãaFn inˆFäenr 
mt ŸmOilk kNa§ela gift Hy|  sâiñr itn Ÿsek¸ per ŸpãaFn Vr inˆFän imel 
otrI Hl inˆi£yas, tar pr Ha†Ÿhäaejn Vr iHilyam|  ikÇ¼ sâiñr pãay 1 lQ 
bCr pàZÇ» Vmra Zaek pdaàT bil Ÿsrkm ikCu† otrI Hy in|  tKn Vsel …ks 
Ÿr Vr Ÿrihw weyeBr mt Ÿtjiõy riSMra† br„ pdaeàTr ˆper rajtÔ kriCl| 
inˆi£yas ŸTek Anu-prmanu Vr tar pr mu¹¡ †elkFän otrI Het Vsel 
VQirk AeàT† ibó»r smy ŸlegeC|   Vr tar pr† Ÿkbl Ÿtjiõytar ˆpr 
pdaeàTr ViDptY ìr› HeyeC| …rpr Vrw 20 ŸkaiF bCr ŸlegeC gYalai¤ 
jatIy ikCu otrI Het|  Vr Vmaedr ŸZ gYalai¤ - Zaek Vmra nam ideyiC  
"imièwey' - ŸsKaen sUeàZr sâiñ HeyeC Vj ŸTek pãay 500 ŸkaiF bCr Veg|  



Vr sUeàZr carpaeS GUàNayman gYaesr cakit,  BgÈó¼p ŸTek Vj ŸTek pãay  
450 ŸTek 460 ŸkaiF bCerr meDY otrI HeyeC pâiTbI sH AnYanY gãHm¸lI| 
 
 

…† He¬C sada-mafa Baeb Vmaedr ibSÿjg‡ sâiñr †itkTa|  "sada-mafa' S×iF 
†e¬C ker†  …Kaen bYbHar krlam, karN, …† VëcàZ …† sâiñrHesYr (ibeSx 
ker pãTm keyk imineF ik GeFiCl) ŸpCen luikey VeC Vsel kt§ela DarNa 
Vr BarI BarI t¹Ô kTa, Zar Aenk ikCu† ikÇ¼ …Knw Kub pirôar ny|  …Kaen 
nana muinr nana mt| teb AiDka„S (sba† ny) muin† …Kn …kiF ibxey AÇ»tW 
…kmt HeyeCn ŸZ ibg-bYa„ bel …kFa ikCu Vsel† GeFiCl| ikBaeb buJeln? 
Habelr Vibôaerr kTa Ÿta pafkedr Veg† bla HeyeC | ikÇ¼ pafkedr  
Aenek† nak isFikey blet paern ŸZ, Habelr Vibôar Ÿta Vsel mHaibeSÿr 
pãsareNr kTa† ìDu bleC, ibg-bYae–r Ÿta Vr ny| HYa, kTaFa ifk†| teb, 
Habelr Aibôaerr pr ibg bYae–r peQ sbecey ŸjaRaela saQY pawya ŸgeC 
1964 sael - "ksimk bYk gãaˆ¸ ŸriheySn' ŸTek|   
 
…† bYaparFa sÜeÉ ikCu blet Hel pãTem 
jàj gYaemar kTa ikCu bel inet† Hy| 
ibSÿipta ATba jaitr iptar mt "ibg-bYae–
r ipta' bel Zid ikCu ŸTek Taek teb Ÿs† 
ˆpaiDFa inWseÆdeH gYaemar GaeR† bseb| 
raiSyar …† risk Vr ŸKyalI ib¯anI (iZin 
Vbar iCeln …kjn SeKr jadukr), pãay 
AàD Sta×I Veg …kar Ÿcñaet†  bla Zay 
ibg-bYae–r DarNaek ob¯ainkBaeb pãitiòt 
ker ŸgeCn|   

 
jàj gYaema (1904-1968) 

 
 
öYailenr Vmelr Sÿasr›Ákr Abóùa sHY kret na Ÿper raiSya ŸTek pailey 
gYaema tKn seb maº …eseCn  jàj wyais„Fn †ˆinBaiàsiFet| tKn (1940 
saelr idek) gYaemar ADIen ip.…†c.ih krar jnY ralP VlPar naem …kjn  
ŸmDabI gãajueyF  Caº †ˆinBaiàsiFet ŸZag Ÿdy|  …smy† VlPaerr saeT kaj 
kret igey ibgbYae–r DarNa pãTem gYaemar maTay Ves|  Habelr pãasarNSIl 
ibeSÿr kTa gYaema Ÿta janetn†|  VerkFu baRit icÇ»a ker Babeln, Zid ta† 
Hy, teb smó» mHaibSÿ inëcy† …kiF maº ibÆdu ŸTek  …ksmy ˆ‡iQÐ HeyiCl; 



Zaek Vmra …Kn ibg bYa„ naem AiBiHt kriC|  teb gYaema inej ikÇ¼ …† 
"ibg-bYa–' S×iF pãTem bYbHar kern in| Vsel gYaemar DarNaek K¸n kret 
igey Verk ibKYat ŸjYaitiàbd ŸÒh Heyl (iZin ibgbYa„ te¹Ôr ibprIet 
"Steady State' naem VerkiF jnipãy te¹Ôr pãb¹¡a) pãTm "ibg bYa–'  S×iF 
bYbHar kern|  Vr tar pr ŸTek† …† S×iF DIer DIer ib¯aen óùayI Vsn 
ker Ÿny| Za ŸHak, VlPaerr ip …†c ihr ŸSx pàZaey, VlPar Vr gYaema 
imel "Physical Review' jaàNaelr jnY "origin of the chemical 
elements' naem …kiF Ÿppar ilKet ìr› kreln|  Vr …kKaen† riskraj 
gYaema ib¯aenr jget sbecey bR risktaiF ker bseln|  jaàNael pafenar 
smy itin taƒr bÉ™ Verk pdaàTibd HYans ŸbeTr (keànl †ˆinBaiàsiF, 
inˆ†yàk) nam  taƒek na jainey† Ÿs† Ÿppaerr ŸlKk iHsaeb AÇ»àBu¹¡ ker Ÿdn|  
per karN iHeseb beliCeln - ""Ver "VlPar' Vr "gYaema' -…† du† gãIk 
Drenr naem r maeJ  "ŸbFa' jatIy ikCu Takeb na - … Hy naik? ta† ŸbeTek 
del Ÿnwya!'' Vr stY† 1948 saelr …ipãl maesr 1 taireK …† itn ib¯anIr 
naem† ikÇ¼ ŸppariF pãkaiSt Hl - Za prbàtIet gYaemar risktaek sitY 
pãmaint ker …Kn "VlPa-ŸbFa-gama Ÿppar' naem† ob¯aink mHel supãitiòt! 
 

ikÇ¼ es† Ÿppaer ik beliCeln gYaema? gYaema DarNa keriCeln ŸZ, …kFa ˆ¹Ð 
mHaibeýParenr maDYem  Zid …† mHaibSÿ sâiñ Hey Taek, teb Ÿs† By«r 
Ÿtjiõytar ikCuFa "saQr' Ÿta …Knw bjay Taka ˆic‡|  gYaema gNna ker 
ŸdKaeln, sâiñr Videt Ÿtjiõytar ŸZ  ˆÄb HeyiCl, mHaibeSÿr pãsareNr 
Pel tar bàNalI  Häas Ÿpey …Kn prm SUnY tapmaºar ˆper 5 ihgãIr mt ŸbSI 
Hwyar kTa| …† bYapariFek bel "mHajagitk pëcadpF Ÿtjiõyta' (Cosmic 

background radiation)| mHaìenY …† Ÿtjiõyta pawya Zaeb ma†eº¡aweyB 
Vkaer| sHj kTay men kra Zak, ibSÿ bãüa¸ sâiñr Videt iCl …kFa grm 
ma†eº¡aweyB cuLI Za …Kn fa¸a Hey 5 ihgãI ŸkliBen …es ŸpOƒeCeC|  …† 
bYapariF† prIQay Dra pRl 1964 sal nagad - Veàna Ÿpnijyas Vr rbaàF 
ˆ†lsenr prIQay| bYkgãaˆ¸ ŸriheySn Ÿmep tara gYaemar te¹Ôr Kub 
kaCakaiC PlaPl Ÿpeln - prm ìenYr ˆpr pãay 3 ihgãI|  …† Vibôaerr jnY 
Ÿpnijyas Vr ˆ†lsn Ÿnaebl purôar pan  1978 sael - gYaemar mâtuYr 10 
bCr pr| Ÿnaebl purôar "mreNa¹r' iHeseb Ÿdwyar Ÿkan rIit na†|  Zid 
Takt, gYaemaek ŸcaK bÉ ker ŸbaDHy tKn inàbaict kra Ht -iZin pãay …kk 
pãecñay ibg-bYa–ek Vj ib¯aenr jget pãitiòt ker ŸgeCn| ŸbaD Hy ikCu 
ijins … pâiTbIet sb smy† Takeb  Za Ÿnaebl purôaerr Ÿceyw ŸbSI damI Vr 
§r›tÔpuàN! 



 

Ÿpnijyas Vr ˆ†lsenr ibKYat cosmic microwave background 
radiation  Vibôaerr pr itn dSekrw ŸbSI smy ŸkeF ŸgeC|  …† Ÿta maº 
k' bCr Veg -1989 saelr neBÜr maes nasa tar Ÿgadaàd Ÿýps Pça†F ŸsÆFar 
ŸTek Cosmic Background Explorer (COBE)   naem …kiF ˆpgãH 
mHaìenY ŸpãrN krl| …baer ikÇ¼ Vr maÉatYar Vmelr ZÇ½pait ny,  br„   
AtYÇ» s„ebdnSIl ZÇ½paitr saHaeZY inKut Baeb bYkgãaˆ¸ ŸriheySenr Aió»tÔ 
prIQa-inrIQa kra Hl| PlaPl ikÇ¼ Ÿpnijyas Vr ˆ†lsenr saeT 
Aenka„eS imel Ÿgl  (2.725 +/- 0.002 K) |  gYaemar mHaibeýPareNr 
DarNa  taHel sÚpuàN sifk† iCl! 
 

5m pàb… 
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