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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|  
mar ŸlKa mUltW … Drenr ib¯aniBi¹k Velacnay …Kn ŸTek sImabÁ Takeb| 

ba†ek DnYbad janai¬C|  
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nˆFenr mHakàx sUeº smeyr Ÿkan ˆeLK iCl na|  smeyr bYaparFa Vsel ŸbS 
r›tÔpUàN|  mHakeàxr Fan buJbar jnY inˆFenr sUº† ZeTñ (pãTm pàb ÅñbY), ikÇ¼ 

kˆ Zid pãSÈ ker ŸZ, …† Fan AnuBb kret ktFa smy lageb, ta Hel† ikÇ¼ 
bpd! inˆFenr mHakàx-sUº …† pãeSÈr sifk ˆ¹r idet pareb na| 

YaparFa VerkFu pirôar kra Zak|   Vmra jain ŸZ,   pâiTbI naemr Vmaedr …† 
ãHiF Anbrt Guer celeC  sUeàZr caridek (iÃtIy pàb ÅñbY)|  pâiTbI ŸTek sUeàZr 
urtÔw ib¯anIra A„k kex Ÿbr kereCn - pãay 15 ŸkaiF ikelaimFar (Kub sifk 
aeb blet Ÿgel AbSY 14 ŸkaiF 95 lQ 97 Hajar 870ik. im )| …Kn men kra 
ak, ibraF …kFa mHajagitk bó¼ …es Hfa‡ Daqa idl sUàZek|  …† Daqar Pel sUàZ 

nj Abóùan ŸTek ŸbS KainkFa ser Ÿgl| …r Pel ik Heb? dUrtÔ bdel Zawyay 
Hakeàxr Fanw Zaeb bdel| teb pãSÈ Hl kKn pâiTbIbasI janeb …†  "Fan bdelr' 
br? inˆFenr sUº  ikÇ¼  bleC saeT saeT†|  dUrtÔ bdel Zawyar saeT saeT† 
Hakeàxr Fan Zaeb bdel Vr Ÿs† baàta saeT saeT† ŸpOeC Zaeb pâiTbIet |  smsYaFa 
sel …Kaen†|  …† smsYar bYaparFa inˆFenr Vmel ŸmaeF† ŸbaJa Zayin, karN 

 pãSÈ† tKn wefin|  Vmaedr  odniÆdn jIben inˆFenr sUº idey† idibY kaj cel 
ay|  ikÇ¼ ibeSx ikCu pirióùitet …es inˆFenr sUº …kdm ŸBe˜ peR| Ÿs† ibeSx 
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pirióùitr ˆÄb Hy kKn? ikCu ˆdaHrN Ÿdwya Zak; káx— gHberr (Black Hole) 
kaCakaiC- ZKn maDYakàxN bl pãc¸ ŸbSI Hy - …min Abóùay, ATba bó¼ kNa ZKn 
CuFet Taek pãc¸ gitet -pãay Velar Ÿbegr kaCakaiC|   
 

 
VàlbaàF V†nöa†n 

 
 

Velar Ÿbg iney …Kaen du' car kTa AbSY† bla pãeyajn|  Velar Ÿbg ikÇ¼ Vr 
dSFa saDarN bó¼ kNar Ÿbegr mt ny|   ibSal Ÿs Ÿbg| Ÿseke¸ pãay itn lQ 
ikelaimFar|  3000 ikelaimFar raó»a Ÿpr›et ibeSÿr sbecey Å›tgamI ŸFäenrw 
lageb 10 GÆFar ŸbSI| …eraepåenr lageb AÇ»t 3 GÆFa| ŸsKaen Velar laeg 1 
Ÿseke¸r 100 Baegr …k Bag maº|  …† Vela iney icÇ»a kret kret† ZugaÇ»karI 
…k  t¹Ô ideln  V†nöa†n  1905 sael|  t¹ÔiFr nam "VepiQktar ibeSx t¹Ô' 
(Special theory of Relativity)|  V†nöa†n tKn seb maº tar ip.…†c.ih ŸSx 
kereCn  su†jarlYae¸r juirK ibSÿibdYaly ŸTek|  itin tKn baàN … …kiF ŸpeFÆF 
AiPes tâtIy ŸSãnIr ŸkranI iHeseb kàmrt|  …† cakrIiF …minet† Ÿpey Zanin 
V†nöa†n - ŸpeyiCeln taƒr …k bÉ™ gãsmYaenr (ˆnar kTa …† pãbeÉr ŸSxidek  
Vbar ˆeLK kra Heb; V†nöa†enr jIben taƒr Abdan AsamanY|  V†nöa†n 
taƒr ip.…†c.ih iTiss …† gãsmYaenr naem ˆ‡sàg kern) babar supaireS|   …† 
ŸpeFÆF AiPes kàmrt Taka Abóùaet† V†nöa†n Absr smey itniF ZugaÇ»karI 
Ÿppar (…kiF PeFa-†elkiFäk te¹Ôr ˆpr påae«r DarNaek s«ilt ker, VerkiF 
VepiQktar ibeSx te¹Ôr ˆpr, Vr AnYiF pirs„KYan blibdYar ˆpr)  pãkaS 
kreln  Za …k Daqay …† icrayt ibSÿjg‡ sÜeÉ Vmaedr …tidnkar DYan-
DarNaek VmUl paleF idl| 
 



VepiQktar ibeSx t¹ÔiF iney …kFu ibxd Velacna kra Zak|  …† te¹Ôr iBi¹ 
geR ˆefeC Vsel 1887 sael Vemirkan du† pdaàTibedr (ma†eklsn …b„ miàl) 
prIQa ŸTek pãaÐ isÁaÇ» Tek - "Velar Ÿbg tar ˆ‡s ba pàZebQekr  gitr ˆpr 
kKn† inàBr ker na; sb smy† Dã›bk|'  bYaparFa Kub† AÄut|  mn manet cay na; 
karN …† bYapariF  bó¼r Ÿbg s„º¡aÇ»Vmaedr saDarN pàZebQenr  …ekbaer† 
iberaDI|  ŸZmn Dra Zak, Vpin …kiF raó»ay 40 ik.im Ÿbeg gaRI calae¬Cn|  
Vpnar bÉ™ ifk ibprIt idk ŸTek VerkiF gaRI iney 40 ik.im Ÿbeg Vpnar 
idek ŸDey …l|  Vpnar kaeC ikÇ¼ men Heb Vpnar bÉ™ Vpnar idek CueF VseC 
iÃ§n ( 40 + 40 = 80 ik.im ) Ÿbeg|  Velar ŸQeº bYaparFa AnYrkm|  Dra Zak, 
…kjn pàZebQk Ÿseke¸ 1 lQ 50 Hajar ikelaimFar  Ÿbeg Velar ˆ‡esr idek 
CueF celeC| Vr ˆ‡s ŸTek Vela CRae¬C tar inj÷ Ÿbeg - AàTa‡ Ÿseke¸ pãay 3 
lQ ikelaimFaer|  …Kn kTa He¬C pàZebQekr kaeC  Velar Ÿbg kt bel men 
Hwya ˆic‡? Vegr ˆdaHrn ŸTek pawya AiB¯ta bel - Ÿseke¸ (1 lQ 50 
Hajar + 3 lQ =) 4 lQ 50 Hajar ikelaimFar|   Vsel ikÇ¼ ta Heb na| 
pàZebQk Velaek Ÿseke¸ 3 lQ ikelaimFar Ÿbeg† tar idek Vset ŸdKeb| 
…Fa†  ma†eklsn …b„ miàlr bYitº¡mI pàZebQN - Velar git sb smy† …k† 
rkm (Dã›bk)| 
 

 
V†nöa†enr …† iTwrI  Velacna krbar jnY ginetr ŸZ ¯an Taka drkar Hy 
ta …ekbaer† pãaTimk  ó»err| ô™l kelej Zara bIjgint pReC taraw buJet 
pareb A„k§ela| ikÇ¼ A„k ŸTek ŸZ isÁaÇ»guela (mass increase, length 
contraction Vr time dialation) Ÿbirey Ves ta stY† VëcàZ jnk|  Zid Ÿkan 
bó¼ kNar Ÿbg baRet baRet Velar gitebegr kaCakaiC cel Ves,  bó¼iFr Br 
ŸbeR Zaeb naFkIy Baeb (mass increase),  odàGY s«™ict Hey Zaeb (length 
contraction) …b„ smy DIer cleb (time dialation)|  VerkFa ijins Ÿbirey 
Vsl V†nöa†enr t¹Ô ŸTek|  ìnY peT Velar Za gitebg, Ÿkan bó¼r gitebg 
Zid tar sman ba ŸbSI Hy, teb smIkrN§ela inràTk Hey peR|  … ŸTek …kFa 
isÁaÇ» kra HeyeC -  Ÿkan pdaàT† Velar sman gitebg Aàjn kret pareb na| 
Ÿs† ŸTek mHaibeSÿr gitr sIma inàDairt Hy Velar Ÿbg idey| 
 
 
…Kn pãbeÉr ìr›r smsYaFay Vbaera iPer Za†| neBajagitk bó¼r Daqay sUàZ ser 
Ÿgl tar Vegr Abóùan ŸTek| inˆFenr sUº bleC pâiTbIbasIr ta ŸZen Zawya ˆic‡ 
prmuHUeàt†|  ikÇ¼ VepiQk t¹Ô bleC Velar Ÿcey Ÿkan ikCu† taRataiR ŸZet 
paer na|  Velar Ÿbegw Zid Zawya Zay, tbuw smy laeg| mHakaeS dUretÔr kTa 
Babel smyFa ŸnHat ŸPlnaw ny| Velar gitet 15 ŸkaiF ikelaimFar raó»a 
Ÿpr›et smy  8 imineFr ikCu ŸbSI|  … Ÿta Ÿgl sUeàZr kTa| taraedr meDY ŸZiF 
Vmaedr sbecey kaeCr,   Ÿs† pãi¤ma ŸsÆFrI ŸTek Vela Vset smy laeg car 
bCerrw ŸbSI| AàTa‡ …† muHUeàt  Zid Ÿkan kareN taraFa Db„s Hey Zay, Vmra ta 
janb Vj ŸTek car bCr pr! 
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inŒFenr sUeºr saeT VerkiF sUeºr ikÇ¼ Kub iml reyeC| k™leÜr sUº| 1780 …r 
idek inˆFenr ipãiÆsipya pãkaeSr pãay St-bàx per Saàl k™lÜ  ŸdKaeln, duiF 
ijines ob¯aink caàj Takel taedr meDY …kFa VkàxN ba ibkàxN bl kaj kreb|  
mHakeàxr mt …Kaen …ktrPa VkàxN ny, ibkàxN w Het paer; teb VkàxN naik 
ibkàxN - ta inàBr kreb caàj §elar Deàmr (smDàmI naik ibprItDàmI) ˆpr| ikÇ¼ 
…edr meDY belr Ÿjar ktFa? k™lÜ ŸsKaeln dUrtÔ baRael …† bl beàgr Anupaet 
kem Zay| Vr dUrtÔ ifk ŸreK Zid baRaena Hy caeàjr pirman, teb belr pirmanw 
baRet Takeb tar §nPelr Anupaet| ifk mHakeàxr mt† darae¬C bYaparFa|  
ˆnib„S Stekr pãTmaeàD cuÜk iney gebxna kret igey PYaraeh ŸdKaeln, Ÿkan 
…kFa jaygay Zid cuÜekr Faenr kma-baRa Hy - taHel ŸsKaen …kFa obduYitk 
kaereÆFr sâiñ Hy| …† Vibôaerr ˆpr inàBr ker† ikÇ¼ prbàtIet Vibôar kra 
HeyiCl haynaema ba ŸjnaerFr|  Vmra Zid Vj k™leÜr Zueg† peR Taktam teb 
mHakàx Vr VepiQte¹Ôr mDYkar iberaeDr mt …† sUeºr iberaD ineyw maTa 
Gamaet Ht|  …† maTa-bYTa ŸTek Veg† mui¹¡ idey ŸgeCn mYa¤weyl bel …k 
ib¯anI| itin bleln, ibduY‡ Vr cuÜekr kTa Vlada ker blel Heb na, blet Heb 
…k se˜ - tiR¬cuÜk|  inˆFenr pãay du'S bCr pr …Baeb ntun ker smnÓeyr raó»a 
ŸdiKey  mYa¤weyl  bleln, Ÿzˆeyr mt pãbaiHt Hey CiRey peR ibduY‡ Vr cuÜk 
s„º¡aÇ» ZabtIy s„bad| 
 
mHakàx sUeºrw Zid ifk …k† rkm …kFa BaxY pawya ŸZt, taHel VepiQktar 
saeT iberaD Takt na kKnw| ikÇ¼ ib„S Sta×Ir ŸgaRay …esw ŸdKa Ÿgl inˆFenr 
sUº idey idibY kaj cailey Ÿnwya Zae¬C| V†nöa†n inej† nameln tKn …† 
iberaD ŸmFaenar kaej|  …bar ikÇ¼ A„ekr bYaparFa  Vr ô™l-kelj pàZaey 
sImabÁ r†l na| ô™l-kelj Ÿta Aenk ŸCaFF bYapar, Ÿs smy pdaàT-ibdYar  
ˆ¬ctm paf inet Hel A„ekr ŸZ ¯an drkar - taetw kaj cll na| 
V†nöa†nek …r jnY iSKet Hl …k ntun Drenr jYaimit|  maeàsl gãsmYan   naem 
V†nöa†enr …k bÉ™ iCeln juireK, A„ekr pi¸t|  taƒr ŸTek† …† ntun Drenr 
jYaimit iSKeln V†nöa†n|   Vmra Ÿs† jYaimitek ba„lay blet pair "smedS 
jYaimit'| ik rkm Ÿs† jYaimit? Vr pueran jYaimitr saeT tar paàTkY†Fa ba 
ŸkaTay?  Vsel ô™el Vmra ŸZ jYaimit iSiK ta Hl "†ˆi£ihyan jYaimit' Zar 
AnY VerkFa nam -"smtl jYaimit'|  …† smtl jYaimitet ktk§ela ÷tWisÁ 
reyeC|  ŸZmn -  iºBuejr itn Ÿkaenr smiñ sb smy†  180 ihgãI Heb;  duiF 
smaÇ»ral ŸrKa kKn† …ksaeT imleb na; bâe¹r pirsIma (circumference) pawya 

Zaeb π …b„ hayaimFaerr §nPl ŸTek; †tYaid|  …§ela sb† Vmra ŸCaFeblay 
peRiC|  teb …† ÷tWisÁ§ela §ela ìDu smtelr (flat surface)  ŸQeº† pãeZajY|  
smtelr bdel  bº¡tel (curved surface) …es ikÇ¼ …† †ˆi£ihyan jYaimitr 
÷tWisÁ§ela …kdm ŸBe˜ peR|  …† pirióùitet (AàTa‡ bº¡tel)   ikÇ¼ duiF 
smaÇ»ral ŸrKa …ksaeT imel ŸZet paer ik„ba iºBuejr itn Ÿkaenr smiñ 180 
ihgãIr Ÿcey km ba ŸbSI Het paer|  nIecr CibFa ŸdKel Hyt pafkedr kaeC 
bYaparFa Vrw pirôar Heb | 
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smedS jYaimitr ˆdaHrN 

iºBuejr 
itn 
Ÿkaenr 
smiñ 180
ihgãIr Ÿcey
km 

 
 
V†nöa†n …† smedS  jYaimit gãsmYaenr kaC ŸTek iSeK AbeSex  mHakeàxr 
…k ntun  t¹Ô ideln -1915 sael|  ŸZ te¹Ôr saHaeZY mHakeàxr saeT 
VepiQktaek siÊbÁ kreln V†nöa†n  taek bla Hl "VepiQktar bYapk  
t¹Ô' (General Theory of Relativity)|  V†nöa†n ŸdKaeln ŸZ,  mHakàxek  ìDu 
ìnYóùaen duiF bó¼r meDY VkàxN bl (inˆFn ŸZBaeb icÇ»a keriCeln) iHeseb Babel 
cleb na, Babet Heb VpatW Si¹¡ (aparent force) iHeseb Zar ˆÄb Hy Vsel 
mHaìenYr (space) inj÷ bº¡tar kareN|  mHaìenYr …† bº¡taek buJbar jnY 
mHaìnYek …kFa patla rabaerr V¬Caden (rubber sheet)  otrI ŸFibelr 
ˆpirBaegr saeT tulna kra ŸZet paer  (sHj kTay, Vpnar Gerr ŸFibelr 
ˆprFa kaf ny, patla rabaerr otrI bel … muHUeàt ŸBeb inn)| saDarN (BrHIn) 
Abóùay …kiF bó¼kNa gitSIl Hel …† V¬Cadenr ˆpr idey srl ŸrKaet† cleb|  
ikÇ¼ …kFa wjndar bó¼ek (Dra Zak …kFa BarI paTrK¨) Zid V¬Cadenr ˆpr 
caipey Ÿdwya Hy, teb Ÿs† rbaerr V¬CadniFr Vkar ibkát Hey Zaeb -Ÿbƒek Zaeb 
AenkFa nIecr Cibr mt|   
 



 
mHaSUenYr bº¡ta ŸbaJaet rabaerr ŸFibelr ˆpirBag 

 
Zt BarI paTr capaena Heb, bº¡taw ŸbeR Zaeb Ÿs† Anupaet| …Kn Ÿkan bó¼kNa 
Ÿk  V¬Cadenr ˆpr ŸCeR idel  …r clar pTw ikÇ¼ Ÿbƒek Zaeb V¬Cadenr 
ˆpirBaegr …† bº¡tar kareN| …† te¹Ôr Vebdn ikÇ¼ sudUr-pãsarI|  ibSal Berr 
kareN …k† Baeb mHaìenY sâiñ Hy bº¡ta Za Ÿkan bó¼kNar gitpTek - …mnik 
Velar gitpTekw baƒikey Ÿdy|  Vmaedr ŸsOrjgetr ŸkeÆÅ sUàZ Takar kareNw 
ikÇ¼ sâiñ HeyeC bº¡ta Zar kareN pâiTbI sH AnYanY gãH§elaek …kiF bº¡tel 
sUeàZr caridek Guret ŸdKa Zay| pãePsr Viàkbalh û†laerr Baxay -"pdaàT 
Ÿýpsek bleC ikBaeb baƒket Heb, Vr Ÿýps pdaàTek bleC ikBaeb clet Heb'! 
…Fa† Vsel inˆFenr mHakàxek V†nöa†enr ŸcaK idey ŸdKa|  
 
taHel "VepiQktar bYapk t¹Ô' ŸTek Vmra janlam - sbikCu† …mnik Velaw 
mHaìenYr …† bº¡tar (mHakeàxr) kareN   pãBaibt Hy| 1915 sael taƒr t¹ÔiF 
pãkaS krar pr pr†  V†nöa†n bleln, sUeàZr kaCakaiC Ÿkan tara ŸTek Vela 
pâiTbIet Vsar smy sUeàZr VkàxeNr kareN  Ÿbƒek Zawyar kTa|  ifk ktKain 
baƒkeb taw V†nöa†n gNna ker ŸdKaeln - 1.75 ihgãI|  Kub† ŸCaF- ikÇ¼ 
pirmapeZagY Ÿta beF†|  ikÇ¼ smsYaFa Hl, V†nöa†enr  kTa ifk ikna ta ŸbaJa 
Zai¬Cl na tKn|  …r karNw VeC|  saDarN Abóùay sUeàZr kaCakaiC Ÿkan tara Kuƒej 
Ÿbr kra† muSikl|  sUàZgãHeNr smy, ZKn caƒedr Cayay sUàZ Ÿzek Zay, tKn† 
Ÿkblmaº …Drenr prIQa-inrIQa Vr pàZebQN ker stY-imTYa Ÿbr kra sÝb|  
ta† kra Hl| 1919 saelr 29ŸS Ÿm  sYar VàTar …ih„Fenr ŸntâetÔ …k  dl 
ŸjYaitiàbd sUàZgãHenr smy tarar Velar …† ibeQpN pirmap kreln bãaijel|  
PlaPl ikÇ¼ V†nöa†enr BibxYÃanIr saeT Aibkl imel Ÿgl!   
 



 
VepiQktar bYapk te¹Ôr prIQa 

 
ratarait V†nöa†n ŸpOƒeC Ÿgeln KYaitr iSKer|  tar pUàbbàtI skl Abdaenr 
kTa men ŸreKw bla Zay - …† …kiF maº BibxYÃanIr saPlY taek tKnkar smeyr 
AnYtm ŸSãò ib¯anIr Vsen pakaepa¹¡Baeb bisey idl!  1921 sael V†nöa†n 
pdaàTib¯aen  tar Abdaenr ÷Ikáit ÷rœp Ÿnaebl  purôar laB kern - teb 
VepiQk te¹Ôr jnY ny,  tar photoelectric effect  (1905) … Abdaenr jnY|   
 
taHel mHakàx iney Ÿkan iberaDFa imFaeln V†nöa†n? Vsel ifk iberaD ny, 
bla Zay - inˆFenr mHakàx sUºek  VepiQkte¹Ôr maDYem V†nöa†n Vrw 
bYapkta ideln| ZKn bó¼r gitebg Taek Aæp, ATba maDYakàxeNr pãBab Taek 
samanY, tKn  Vsel inˆFn …b„ V†nöa†enr t¹Ô …k† rkm PlaPl† Ÿdy|  
Ÿkan iberaD Taek na|  teb ibeSx ikCu ŸQeº - ŸZmn sUeàZr kaCakaiC Abióùt tarar 
Velar ibeQpN (ˆper biàNt) inˆFenr sUº idey ŸmaeF† bYaKYa kra Zay na, Za 
VepiQk te¹Ôr maDYem  Kub sHej† kra Zae¬C|   Vbar, buD gãeHr kQpT inàNey 
inˆFenr sUº brabr† ikCuFa Bul PlaPl idi¬Cl Zar Pel ib¯anIra sUàZ Vr bueDr  
maeJ VerkiF gãeHr Abóùan kæpna kriCeln (…mnik …† AdâSY gãHiFr namw 
Ÿdwya HeyiCl - "Balkan')| prbàtIet V†nöa†enr sUeºr saHaeZY† ib¯anIra 
sifkBaeb buD gãeHr kQpT inàNy keriCeln|  Balkanek kæpna krar Vr Ÿkan 
pãeyajn r†l na| 
 
ibSÿjg‡ sÜeÉ Vmaedr DarNa ik …Kn º¡mSW ýpñ Hey ˆfeC? Ÿkapaiànkaesr 
sUàZekiÆÅk ibpåebr pr gYililwr neBajagitk bó¼iney gebxNa Vr taƒr pàZebQN 
§ela prbàtIet inˆFenr gãH-nQeºr gitpT iney icÇ»a Babnar pT sugm ker Ÿdy|  
inˆFn  mHakàx sUeºr saHaeZY ŸdKaeln - mHaibeSÿr pãitiF bó¼kNa† pãakáitk inym 
Ÿmen cel|  Vr V†nöa†n …es  …† mHakàxek bYaKYa kerln  sÚpuàn ntun Baeb - 
mHaìenYr bº¡ta (bent time-space) idey| bleln, mHaìnY rabaerr ŸpåeFr mt† 
Ÿbƒek Zay- Zar pãBab ŸTek Velaw mui¹¡ pay na| 1919 sael …ih„Fenr prIQa 
V†nöa†enr te¹Ôr† stYta pãmaN  krl| …Kaen† ŸSx ny - V†nöa†enr …† 
VepiQk t¹Ô† prbàtIet  káx— gHberr Aió»tÔ Vr mHaibeSÿr pãsarNek sifk 
Baeb bYaKYa keriCl|  ˆenMaict HeyiCl rHesYr Vr …k VkàxnIy ADYay| 
 

ctuàT pàb... 
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