
 sÐm ADYay  
…† pãaeNr Ÿmla kt purena? 

 
pUàbbàtI ADYaeyr pr  

mHajagitk kaelr paLay ŸPel iHesb krel "Hajar bCr' cF ker par Hey Zawya …k DUsr sÉYa 
CaRa Vr ikCu† ny| ŸmaFa ŸmaFa b† ŸlKa Hy mHaminxIedr jIbn kaiHnI iney, ikÇ¼ ktidenr 
jIbn ŸsFa? s¹r-ViS-nbÕ† ba …keSa bCr?  Vr widek Vmaedr …† bueRa pâiTbIr bys Hajar 
ny, lQ ny, …mnik du† …k ŸkaiFw ny, pãay saeR careSa ŸkaiF bCr| mHakaelr ibó»âitek 
ifkmt ˆpliØ ker wfa ba maTa idey buJet para Vmaedr mt ÷æpayu pãaNIr jnY …k dusaWDY 
pãecîFa† blet Heb| Vmra ZKn Vmaedr †itHaesr kTa bil Vmra iHesb kir bCr, Zug, 
Sta×Ir ba Kub ŸbiS Hel sHsãae×r| ikÇ¼ pâiTbIr byesr iHesb Ÿta Vr ŸsBaeb krel Heb na! 
mHajgetr swyarI Hey CueF cla Vmaedr …† pâiTbI namk gãHFar †itHas ibcar kret Heb 
mHakaelr GiRr kaƒFar iHesb idey| ìDu pãcilt iHesebr pÁitFaek† ny, Vmaedr icÇ»ar 
pÁitFaekw  bdel ŸPlet Heb, ŸFen lÜa ker iney ŸZet Heb AenkKain - lQ, ŸkaiF bCerr 
ŸcOHiÀet|  

 

icº 7.1 : mHajagitk kYaelÆhar  

clun, …† ŸkaiF ŸkaiF bCerr ibSal bYiÐFaek …kFa sHj …b„ ŸbaDgmY ˆdaHrN idey ŸbaJar 
ŸcîFa kir| Dr›n, saeR careSa ŸkaiF bCr †itHasFaek Vmra 12 maesr kYaelÆhaer ŸPel pãaeNr 

http://www.mukto-mona.com/Articles/bonna/book/biborton6.pdf
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ibkaeSr smysIma§ela sÚpeàk …kFa VepiQk ba tulnamulk DarNa Ÿpet ca†|  

ŸseQeº bYaparFa daƒRaeb AenkFa …rkmW pâiTbIr jnM pãiº¡yaFa ìr› HeyiCela bCerr pãTm idn 
ba pyla januyarIet, Vr ŸPbã›yarI ba maeàc pãTm ˆ‡pi¹ GFela bYkeFirya ba nIlaB oSbal 
jatIy pãTm Vid pãaeNr| …† Vid jIbedr pãitpi¹ celeC bûkal Der| bCerr AeàDekrw ŸbSI 
Ÿpirey Ae¢abr mas …es ŸgeC bûekaxI jIebr ibkaS Het Het| jiFl DreNr Ÿkan pãaNIr sÉan 
Ÿpet Hel Vpnaek ikÇ¼ Ÿs† neBÜr maes …es ŸpOƒCaet Heb, Zidw taedr rajtÔ tKnw ìDumaº 
painet† sIimt| neBÜerr ŸSexr idek pãTmbaerr mt painet Ÿcayalwyala maC Vr maiFet 
ˆiÄedr sÉan pawya Zae¬C, Vr widek pain ŸTek ha˜ay ibbiàtt Hwya pãaNI§ela pâiTbIr 
maiFet rIitmt jaƒikey beseC ihesÜr maesr pãTm idek| juraisk paàk isenmay ŸdKa Ÿs† bR 
bR hayenasr§elar ViDptY ìr› Hela … maesr maJamaiJ, ikÇ¼ 26 tairK Vset na Vset† 
tara Vbar icrter ibluÐ Hey Ÿgela pâiTbIr buk ŸTek| ŸKyal ker ŸdKun ŸZ bCr ŸSx Het Vr 
maº 5 idn baik, ikÇ¼ …Knw manux namk Vmaedr …† ibeSx pãjaitiFr Ÿkan nam gÉw pawya 
Zae¬C na pâiTbIr buek| ihesÜerr 26 taireKr idek Vmaedr puàbpur›exr ibbàtn ìr› Hey Ÿgelw 
banr jatIy pãaNIr ŸdKa imleC 29 taireK Vr nr banerr ˆ‡pi¹ GFet ŸdKa Zae¬C 30 taireK| 
bCerr ŸSx iden …es ˆ‡pi¹ GFela iSÚpai²r Vr Vmaedr …† manux pãjaitr kTa Zid beln 
taHel taedr ŸdKa imlela bCr ŸSexr GÆFa bajar maº 20 iminF Veg| Vmra …† VDuink 
manuexra †ˆerap AeîFãilyay CiRey peRiC …† Ÿta maº 6 iminF Veg Vr káix kaj kret 
iSeKiC GiRet rat baeraFa bajar 1 iminF Veg 1!  

…eqbaer HlP ker sifk bysFa inàDarN kret na parelw harˆ†enr Aenk Veg† BUt¹Ôibedra 
ŸmaFamuiF Baeb pâiTbIr ibiBÊ ó»err VepiQk byesr bYaparFa Ÿbr ker ŸPeliCeln| idÔtIy …b„ 
tâtIy ADYaey† Vmra ŸdKiC ŸZ harˆ†enr ibbàtn t¹Ô Vibïaerr ipCen pâiTbIr …† dIàG byesr 
bYaiÐ …k AinbaàZ Buimka paln keriCela|  DIer DIer ŸkaiF ŸkaiF bCerúrú smeyr ibó»âitet jIebr 
meDY geR wfa imˆeFSn, Hajaera rkemr pãkrN, ŸBOgilkBaeb …kºIkrN ba ibi¬CÊta, taedr 
iFek Takar jnY inyt s„gãam †tYaidr smnÔy GFaet na parel harˆ†enr peQ pãakáitk 
inàbacenr t¹Ôek ŸkanBaeb† bYaKYa kra sÝb Ht na| 

ib„S Sta×Ir ŸbS ikCuFa smy par ker Ÿdwyar prw ikÇ¼ ib¯anIŸdr BUtai¹Ôk smy mapar jnY 
VepiQk smy inrœpn ba VepiQk ŸhiF„ pÁit iney† sÇ¼îF Taket HeyiCela| Sta×Ir 
maJamaiJ …es ŸrihwemiFäk ŸhiF„ ba Ÿtjiðy smy inrœpn pÁitr maDYem prm smy (Absolute 
Time) inàDareNr ˆpay Vibîkát Hwyar Veg pàZÇ» VepiQk pÁitet† SIlaó»r ba Piselr 
bys inàDarN kra Ht| ikÇ¼ VepiQk ba prm ŸhiF„ pÁit blet ik ŸbaJay? …Knw ŸZeHtu 
VepiQk …b„ prm ˆBy pÁit bYbHar ker† ButÔk, iSlaó»r ba Piselr bys inàDarN kra Hy, 
ta† pÁit§ela iney …kFu ibó»airtBaeb Velacna krel ŸbaD Hy mÆd Hy na| Pisl ikBaeb otir 
Hy, Ÿs§ela ikBaeb pãaeNr ibbàtenr peQ saQY bHn ker, ta iney Veg Aenk kTa† bla 
HeyeC, ib¯anmnï ŸkOtuHlI pafekr men …Kn pãSÈ Vsa† sÔaBaibk - taHel ib¯anIra ikBaeb 
…t iniëct Hey bel ide¬Cn Ÿkan Piselr bys kt, tara Ÿkan BUtai¹Ôk smysImar pãitiniDtÔ 
ker, ik ker† ba BUtÔekr ibiBÊ ó»err bys inàDarN kra Hy, …r jnY Ÿkanú DreNr ob¯aink 
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pÁit bYbHar kra He¬C, †tYaid, †tYaid? 

harˆ†enr ŸbS Veg Œnib„S Sta×Iet† BUt¹Ôibedra ŸZ BUtÔekr ibiBÊ ó»err VepiQk bys 
inàDarN kret ìr› ker ideyiCeln tar iBi¹ iCela ikÇ¼ ŸbS sHj| tara buJet ŸperiCeln ŸZ, 
Vegr palilk SIla ó»err ˆpr DIer DIer ntun pilmaiF …es jma Het Het ntun SIlaó»err jnM 
Hy, AàTa‡, Kub ŸbiS bR DreNr Ÿkan BUtai¹Ôk pirbàtn ba wlFpalF GeF  na Ÿgel Vegr ó»riF 
prbàtI smey otir ntun ó»err nIec† Abóùan ker| …§elaek bel öãYaFa (strata) ba ó»r| nIec, 
ibSÔ ibKYat gãYÆh kYainyenr Cibet, pirïarBaeb …† ibiBÊ ó»err Kƒaj§ela ŸdKa Zae¬C, …Kankar 
Aenk SIlaó»r† taedr Ÿs† ˆ‡pi¹r smy ŸTek …Kn pàZÇ» …k† Abóùaet rey ŸgeC| Ÿxal'S 
Sta×Iet† ibKYat ŸhinS ib¯anI inekalas ŸýFena …† SIlaó»err VepiQk Abóùaenr bYapariF 
bYaKYa keriCeln| ó»er ó»er jma HwyaFa palilk SIlar AnYtm obiSîFY| …Baeb purena ó»err 
ˆpr ntun ó»err jma Hwyar pÁitek† bel ó»err pàZayº¡imk ˆpirpatn (superposition)| 
Vr … eTek† iHesb kex Ÿbr kra sÝb ibiBÊ ó»err VepiQk bys| tarpr Ÿjms HaFn …b„ 
caàls laeyl ŸZ pâiTbI …b„ tar ibiBÊ SIlaó»err bys inàDareNr ŸQeº …k ibSal Buimka 
ŸreKiCeln ta Ÿta Vmra Vegr VDYaey† ŸdeKiC| ibiBÊ SIlaó»err VepiQk bys inàDareNr 
bYapaer ó»er ó»er Kuƒej pawya Pisl§elaw …k §r›tÔpUàN Buimka paln keriCela| Ÿs†  smey† 
ib¯anIra ŸKyal kret ìr› kern ŸZ, …ekk ó»er …ekk DreNr Pisl pawya Zae¬C|  

 

 

icº 7.2 :ibKYat igirKat gãYaÆh 
kYainyenr ó»r 

 
http://www.edu-source.com/CVOsuprt/gcstrata3.jpg 

 

 

Vfar …b„ ˆinS Sta×Iet But¹Ôibd ˆ†ilyam isMT …b„ Pislibd jàj k™ƒiBey pãTm ŸdKaelnW 
…k† byesr paTr ba SIlaó»er saDarNBaeb …k† rkemr Pisl pawya Zae¬C| …mnik …† 
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SIlaó»r§ela …kFa VerkFa ŸTek Aenk duer Abióùt Helw ŸbSIrBag ŸQeº† taedr iBtr …k† 
rkemr Pisl Kuƒej pawya Zae¬C| Hajar Hajar ma†l duerr SIlaó»er ZKn …k† DreNr pãaNI§elar 
Pisl pawya Zay tKn taedrek bla Hy ineàdSk Pisl (Indicator Fossil)| …edr maDYem 
ib¯anIra SIlaó»err bys sÚpeàk …kFa Vpat DarNay ŸpOCuet paern| SIlaó»r§ela …kFa 
VerkFa ŸTek bûdUer Abióùt Helw tara Vsel …k† BUtai¹Ôk smeyr pãitiniDtÔ ker karN 
Ÿs† iniàdîF smysImar meDY† ìDumaº … DreNr pãaNIr Aió»tÔ iCela|  

…rkm ibiBÊ DreNr pàZebQN ŸTek† ib¯anIra DIer DIer parýpirk sÚpàkZu¹¡ du'eFa AtYÇ» 
§r›tÔpUàN isÁaeÇ» Vset ìr› kern, bYaparFa ŸZena AenkFa …k† muÅar … ipf Vr w'ipf| 
…kidek tara ibiBÊ ó»err Abóùan AnuZayI Piselr VepiQk bys Ÿbr kret ìr› kreln, Vr 
ifk ˆlúeFaBaeb …ekk ó»er pawya Piselr ibeSx ibeSx obiSeîFY§elar ˆpr inàBr ker BUtai¹Ôk 
ó»r§elar VepiQk bys …b„ namkrN kreln| ˆinS'ŸSa Sta×Ir pãTm idk ŸTek† ib¯anIra 
buJet pariCeln ŸZ, nIecr ó»r§ela AepQakát Vidmtr jIebr Pisl bHn ker celeC, DIer 
DIer Zt† ˆperr ó»er ˆef Vsa He¬C tt† VDuinktr jIebr Pisl ŸdKa ŸZet ìr› kreC 2| 
bYaparFa AenkFa …rkm : Dr›n, Vim ba Vpin, BUt¹ÔibdYa …b„ PislibdYa sÚpeàk AtYÇ» ¯anI 
du'jn bYi¹¡, maiF KuƒRet ìr› krlam - Vr Vmra …min BagYban ba buiÁman ŸZFa† blun na Ÿkena, 
…mn sb jaygay† ŸKaRar isÁaÇ» inlam ŸZKaen BuirBuir Pisl pawya Zae¬C (Zui¹¡r Kaiter† 
Ÿkbl …Fa Der ini¬C, baó»eb maiF KuRel† ŸZ Pisl pawya Zaeb na ŸsFa iney Ÿta Veg† Velacna 
keriC)| ŸseQeº Zt† Vmra nIecr idek KuRet Takeba tt† Vmra ik ŸdKeba?  Vmra Za 
ŸdKeba tar sara„S AenkFa …rkmW ˆperr idekr ó»er pàZayº¡imkBaeb Kuƒej paeba manux, 
tarpr bn manux …b„ banerr Pisl| ikÇ¼ Zt nIecr idek ŸZet Takeba smeyr saeT saeT tt† 
Vr …edr Pisl§ela Kuƒej pawya Zaeb na| …kFa …kFa ker Vrw nIecr idekr ó»r§elaet 
namet Takel pàZayº¡imkBaeb ŸdKa Zaeb  pãTem spuîpk ˆiÄedr Pisl§ela Hairey Zae¬C,  DIer 
DIer Hairey Zae¬C paiK, ó»nYpayI pãaNI, srIsâp, carpayI Ÿmr›dÆhI pãaNI, óùlj ˆiÄd, maC§ela, 
ŸSl ba ŸKals-wyala SamukjatIy pãaNI§ela, Vidm srl bûekaxI …b„ …k ŸkaxI jIb§elar 
Pisl 3| Vr tarpr …eqbaer nIec, pãay saeR itneSa ŸkaiF bCerr Ÿceyw purena ó»r§elaet 
Ÿnem Vsel Ÿkanrkm Ÿkan pãaeNr† Hids pawya Zaeb na!  

AàTa‡, sifk smysImaFa na janelw ˆnib„S Sta×Iet† …† VepiQk BUtai¹Ôk smeyr ŸôliF 
otir kra ŸPla HeyiCl| …Kaen mjar bYaparFa He¬C …† ŸZ, ibiBÊ iSlaó»er DarabaiHkBaeb 
pawya Pisl Ÿrkàh§ela …† smyº¡m inàDareN AtYÇ» §r›¹ÔpUàN Buimka raKelw, harˆ†enr pUàbbàtI 
smeyr …† ib¯anIra ikÇ¼ pãaeNr ibbàtenr DarNaFaek gãHneZagY men kretn na| ATc, …† 
smysIma§elaek Bag kra HeyiCela Pisl Ÿrkeàh pawya pãaNIk™elr ibbàtenr Anuº¡m …b„ ibiBÊ 
Zueg GFa ibSal gN-ibluiÐ§elar ˆpr iBi¹ ker†| tarpr 1859 sael harˆ†n tar Airijn AP 
ŸýpiSj b†iF Ÿbr krar pr sb ikCu† Vmaedr samen painr mt pirïar Hey Ÿgela - ibbàtenr 
bYaparFa AýbIkar ker† ŸHak ba na bueJ† ŸHak ib¯anIra …tidn Der ŸZ Butai¹Ôk smyº¡miF 
otir kereCn ta Vsel samigãkBaeb pãaeNr ibbàtenr  DarabaiHktaek†  ZTaZTBaeb tuel Der! 
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teb pãitinyt ib¯aenr ntun ntun 
Vibïaerr iBi¹et …† Butai¹Ôk smeyr Ÿôl 
ba Anuº¡miFekw Anbrt VpehF krar 
pãŸyajn Hy obik| ib¯an bel† ta kret 
Hy| ib¯an Ÿta óùibr ny, stt gitSIl Ÿs| 
Ÿs Za† ŸHak, …Kn taHel clun ŸdKa Zak, 
…† Butai¹Ôk smeyr Ÿôl ba smyº¡miFek 
ikBaeb Bag kra HeyeC| Vmaedr …† 
†itHasek pãTem 4 iF bR †yn ba Aitkeæp 
Bag kra HeyeCW  450 ŸkaiF bCr Veg 
pâiTbIr ˆ‡pi¹ ŸTek ìr› ker pãay 380 
ŸkaiF bCr pàZÇ» ibó»ât reyeC ipã-Vrikyan    

icº 7.3 :ibiBÊ †yn ba keæp pãDan DreNr pãaN§elar  
ˆ‡pi¹W http://pubs.usgs.gov/gip/fossils/rocks-
layers.html

ŸZ smyFaet Ÿkan jIbenr sÉan pawya Zayin| tarpr ŸTek ìr› ker pãay 250 ŸkaiF bCr Veg 
pàZÇ» smyFaek bla Hy Vrikyan| … smy† bYakeFirya jatIy ibiBÊ DreNr Vid ŸkaxIjIebr 
ˆ‡pi¹ GFet ìr› ker| …r per pãeFeraeZaiyk Ait kæpiFr ibó»âit bYapk, 250 ŸkaiF bCr Veg 
ŸTek ìr ker pãay 55 ŸkaiF bCr pàZÇ»| … smey† bûekaxI jIebr ibbàtn GeF, Vr tar saeT 
saeT ŸdKa Zay nrm SrIerr ikCu Aemr›dÆhI pãaNI| …r perr smyiFek bla Hy PYaeneraeZaiyk  

Aitkæp, Zaek  pàZayº¡imkBaeb ìr›  ŸTek 
Vjekr VDuink smy pàZÇ»  itniF †ra ba 
keæp Bag kra Hy: pYailweZaiyk, 
ŸmseZaiyk …b„ isneZaiyk| jIebr 
ibkaeSr Darar ˆpr iBi¹ ker …† 
kæp§elaek Vbar ibiBÊ  ipiryh ba kael 
Bag kra HeyeC| …† itniF kael† pâiTbI 
ibiBÊ DreNr VDuink pãaNI …b„ ˆiÄedr 
smaeraeH  muKirt Hey ˆefeC| Vmaedr 
kaeC kal§elar nam ŸbS KFmFa ŸSanaelw  
BUt¹Ôibdedr kaeC tara ikÇ¼ ibeSx AàT bHn 
ker|  ŸZmn Dr›n, "ŸZaiyk' AàT He¬C pãaNIr 
jIbn, Vr "pYailw' maen pãacIn, 'Ÿmesa' 
maen mDYbàtI …b„ "isn'-…r AàT He¬C 
VDuink| sutra„, smeyr DarabaiHkta 
AnuZayI jIebr ibkaeSr saeT AàTbûl 
ker† kæp§elar nam raKa HeyeC: 
pYailweZaiyk, ŸmesaeZaiyk …b„ 
isenaeZaiyk| paeSr ŸFibliFet …† 
Aitkæp, kæp, kal …b„ Zuegr Bag§elaek 

 
sarin 7.1  VepiQk BUtai¹Ôk ŸôlW 

http://pubs.usgs.gov/gip/fossils/rocks-layers.html
http://pubs.usgs.gov/gip/fossils/rocks-layers.html
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Kub sHj ker ŸdKaena HeyeC| Vr nIecr  http://pubs.usgs.gov/gip/fossils/scale.html

sariNiFet cm‡karBaeb tuel Dra HeyeC ibiBÊ kaelr saepeQ pãaeNr samigãk ibbàtenr 
DaraiFek| …rkm DaraiBkBaeb ibiBÊ ó»er Pisl pawya ZawyaFek bel Piselr pàZayº¡emr nIit 
(Law of Fossil Succession), Za ŸTek Vmra 3 iF ibxy sÚpeàk AtYÇ» sÔ¬C DarNa pa† : 
pãTmtW Pisl§ela Ÿkan …k smeyr jIibt pãaeNr indàSn bHn ker, idÔtIytW …edr meDY 
Aenekr Aió»tÔ† ibluÐ Hey ŸgeC pâiTbIr buk ŸTek …b„ tâtIytW ibiBÊ BUtai¹Ôk ó»er …t DreNr 
Pisl pawya Zawyar karN …kFa†, Vr ta Hl sudIàG smeyr ibó»âitet pãaeNr ibbàtn GeF 
Anbrt† ntun ntun pãjaitr jnM Hey celeC| Piselr pàZayº¡m …b„ iSlaó»err pàZayº¡imk 
ˆpirpatenr nIitr ˆpr iBi¹ ker BUt¹Ôibd …b„ Pislibdra 1841 sael, harˆ†enr ibbàtn 
t¹Ô Vibïaerrw pãay 18 bCr Veg†, VepiQk smyº¡emr CkiF otir ker ŸPeln| Abak kra 
bYapar Hl ŸZ, tarpr gt ŸdReSa bCer  kaljyI sb Vibïaerr iBi¹et …r Aenk pirbàtn kra 
Helw mUl CkiF Vjw pãay …k† 

 

sarin 7.2: ibiBÊ kael pãDan pãDan pãaNI …b„ ˆiÄedr ibbàtenr VerkFu ibó»airt icºW 
http://pubs.usgs.gov/gip/fossils/succession.html 

 

rkm† rey ŸgeC|  VDuink sb ŸhiF„ pÁit bYbHar ker Vmra Vjek ŸbSIrBag Piselr bys† 
Vrw sifk …b„ suiniàdîFBaeb bel idet pariC, …b„ tar Pel …† ŸFibliF pãitidn†  Vrw 
sifk …b„ puàna„g rœp DarN kreC| …k njer …† ibSal smy Der pãaeNr ibbàtenr DaraiFek 
tuel Drar jnY nIecr ŸFibliFet BUtai¹Ôk smysIma …b„ ibiBÊ Zueg pãaeNr ibbàtenr pãDan 
GFna§elar s„iQÐ bàNna Ÿdwya Hl| keykiF ibiBÊ DreNr BUtai¹Ôk smyº¡emr pãcln Takelw  
ibiBÊ pafYpuó»ek bûlBaeb bYbHœt CkFa† …Kaen tuel Dra Hl| Ÿs† pãaeNr ˆ‡pi¹ ìr› ŸTek 
bàtman smy pàZÇ» ktidn …† Zug§ela iFek iCela tar …kFa ŸmaFamuiF smysIma …b„ Ÿs† smey 
pãaeNr ibbàtenr pãDan  GFna§ela ŸdKaena Hela nIecr sariNet|   

 

 

http://pubs.usgs.gov/gip/fossils/succession.html
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sarin 7.3 : …k njer BUtai¹Ôk smysIma …b„ ibbàtenr pãDan GFna§ela 2 

 

kæp 
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(Period) 
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smykal 

(Zuegr ìr› ŸTek ŸSx 
pàZÇ» kt bCr) 

M = imilyn bCr,  
B = ibilyn bCr 

  
ibbàtenr mUl GFna ba Dap§ela 
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250  ŸkaiF bCerrw 
Vegr smy|  (~  
2.5B – 4.5B ) 

 
pâiTbI ˆ‡pi¹ ŸTek palilk SIlar ˆ‡pi¹ Hwyar Veg pàZÇ» smey Ÿkan Pisl 
pawya Zayin, 390 ŸkaiF bCr Veg palilk SIlar ˆ‡pi¹ GeF| ifk kKn 
pãaeNr jnM Hy ta …eqbaer sifkBaeb inàDarN  kra na Ÿgelw ib¯anIra …Kn 
pàZÇ» pãay saeR itneSa ŸkaiF bCr Vegr pãaeNr Piselr sÉan ŸpeyeCn|  … 
smy† nIlaB sbuj oSbal, Vrikyan …b„ bYakeFirya jatIy ibiBÊ ŸpãakYairyF 
ba Vid ŸkaxI jIebr ibbàtn GeF; AbayujIbI ba AYnaeraibk bYkeFiryaedr 
saelaks„eSåxn ba PeFaiseÇùisesr Pel DIer DIer bayumÆhel mu¹¡ Ai¤ejenr 
sâiîF Hy …b„ tar PlSã›itet† … smeyr ŸSx idek jIebr meDY pãTm AYaeraibk 
ba bayujIbI SÔaspãiº¡yar ibbàtn GeF| 
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pãay  55 ŸkaiF bCr 
ŸTek  250  ŸkaiF 
bCr Veg pàZÇ» (~ 
490 M- 2.5 B) 

 
pãay 170-190 ŸkaiF bCr Veg pãTm †ˆkYairyF (sugift inˆi£yas sH jIb) ba 
pãkátekaxI jIebr ˆ‡pi¹ GeF| bR Vkaerr †ˆkYairyF pãaNI ibkaS laB kret 
Taek …b„ ŸZOn pãjnenr ˆÄb GeF; pãay saeR pyxi´ ŸkaiF bCr Veg ŸdKa 
ŸZet ìr› ker bûekaxI pãaNI| sÝbt …† smey† VàTpepaha, Venilha jatIy 
pãaNIr ˆÄb GeF| …smeyr Aenk bûekaxI ŸjiliPs, káimjatIy pãaNI, oSbal 
†tYaidr Pisl pawya ŸgeC| 
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pãay  49 ŸkaiF bCr 
ŸTek  54.3  ŸkaiF 
bCr Veg pàZÇ» (~ 
490M- 543 M) 
 

 
…† Zueg†, Kub km smeyr bYbDaen,  ibiBÊ DreNr pãaNIr meDY ibiBÊ peàbr 
(phyla) …b„ ŸSãNIr (class) ibbàtn GeF| Aenek …ek kYaiÜäyan ibeýParN 
(Cambrian Explosion) iHeseb ViBiHt ker Taekn| pãTm Vidm Ÿmr›dÆhI 
pãaNI, ŸSl Zu¹¡ ibiBÊ DreNr samuiÅk pãaNI …b„ oSbaelr ibkaS GFet Taek 
AtYÇ» Å›t gitet| …k ibSal gN-ibluiÐ GeF … smey, Zar PlSã›itet pãay 
50% jIebr ibluiÐ GeF Zay| 
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pãay  44.3 ŸkaiF bCr 
ŸTek 49 ŸkaiF bCr 
Veg pàZÇ» (~ 443M- 
490 M) 
 

 
pãTm ŸcayalHIn maC …b„ pãbaelr VibàBab GeF, Vid Ÿmr›dÆhI pãaNI ŸdKa 
Ÿgelw, ibiBÊ DreNr Aemr›dÆhI pãaNIr† pãaDanY clet Taek| Vid óùlj 
ˆiÄedr VibàBab GeF| sÝbt, iHmayenr Pel …† Zuegr ŸSexr idekw Verk 
ibSal gN-ibluiÐ GeF| 
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pãay 41.7 ŸkaiF bCr 
ŸTek 44.3 ŸkaiF 
bCr Veg pàZÇ» 
(~417M- 443 M) 

pãTm ŸcayalsH maeCr VibàBab GeF| iFsuY ba s„bHntÇ½sH  Vid óùlj ˆiÄd 
ŸdKet pawya Zay …smey| ibiBÊ DreNr Samuk jatIy pãaNIr ibkaS GFet 
Taek| 
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pãay 35.4 ŸkaiF bCr 
ŸTek 41.7 ŸkaiF 
bCr Veg pàZÇ» 
(~354M - 417 M) 

pãTm ˆBcr pãaNI, PaàN, bIjsH ˆiÄd, paKaHIn pte˜r ˆ‡pi¹ GeF| óùlj 
ˆiÄd …b„ maeCrw pãaDanY ŸdKa Zay| Verk gN-ibluiÐr indàSn pawya Zay …† 
Zueg| 
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pãay 29 ŸkaiF bCr 
ŸTek 35.4 ŸkaiF 
bCr Veg pàZÇ» 
(~290M - 354 M) 

pãTm srIsâepr VibàBab GFela, paKawyala pt˜,  Vidm Ha˜err ŸdKa imlela| 
ˆBcr pãaNI, PaàN, Vid ˆiÄedr ibó»ar GFet Taek …smey†| 
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pãay 25.1 ŸkaiF bCr 
ŸTek 29 ŸkaiF bCr 
Veg pàZÇ» (~251M- 
290 M) 
 

mHaedS§ela …ksaeT Hey pãkaÆh pYai²ya gfn kereC| iHmayenr Pel smueÅr 
ˆ¬cta nIec Ÿnem …eseC, Vr widek ˆBcr pãaNIr s„KYaw kem ŸZet ìr› 
kereC| srIsâp, ibiBÊ DreNr ˆÊt jaetr maC …b„ pte˜r Å›t ibkaS GFeC| 
samuiÅk jIebr gN-ibluiÐ GFet ìr› ker …† Zueg. 

      
 
mHaedS§ela Vlada Het ìr› kereC, pãTm hayenaserr ˆ‡pi¹ GeF, srIsâp 
ŸTek ó»nYpayI jatIy srIsâp …b„ pãTm ó»nYpayI pãaNIr VibàBab GFela … 
smey†|   
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pãay 20.6 ŸkaiF bCr 
ŸTek 25.1 ŸkaiF bCr 
Veg pàZÇ» (~206M 
- 251 M) 
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pãay 14.4 ŸkaiF bCr 
ŸTek 20.6 ŸkaiF bCr  
(~144M -206 M) 

 
pãTm paKI …b„ spuîpk ˆiÄedr VibàBab GFela …smey, hayenasr pãbl pãtap 
celeC saraFa Zug Der, saeT saeT AnYanY srIsâeprw Å›t pãsar GFeC| 
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F a i s 6.5 ŸkaiF ŸTek 14.4   
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ŸkaiF bCr (65M -
144 M) 
 
 
 

†etameDY† ŸbSIrBag mHaedS§ela† Vlada Hey ŸgeC,  ó»nYpayI pãaNI, paiK 
…b„ spuîpk ˆiÄedr ibkaS AbYaHt Taek| Vid marsuipyal, sap, ŸmOmaiCr 
ˆ‡pi¹ GeF| …† Ÿº¡Faisyas Zuegr ŸSexr idek† hayenaserr ibluiÐ GeF Zay| 
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pYaileyaisn ZugW 5.5 
ŸkaiF ŸTek 6.5 ŸkaiF    
bCr  (55-65 M) 
†eyaisn ZugW 3.4 
ŸkaiF ŸTek 5.5 ŸkaiF 
bCr(~34-55 M) 
wilegaisn ZugW 2.4 
ŸkaiF ŸTek 3.4 ŸkaiF 
bCr (24M-3.4M ) 
imeyaisn ZugW 53 lQ 
ŸTek 2.4 ŸkaiF bCr 
(~ 5.3M – 24M) 
ipåeyaisn ZugW 20 lQ 
ŸTek 53 lQ bCr  
(~2.0M-5.3 M) 

 
 
mHaedS§ela VDuink Abóùaenr kaCakaiC ŸpOCuet ìr› kereC| jlbayu 
º¡magtBaeb faÆha …b„ ìkena  Hey ŸZet ìr› kereC Zar PlSã›itet ŸdKa idet 
ìr› kereC ibó»IàN tâNBuimr …b„ Ÿs† se˜ ibbàtn GFet ìr› kereC tar saeT 
Kap Kawyaena pãaNI …b„ ˆiÄedr| …smey† ó»nYpayI pãaNI, paiK, sap, P™elr 
prag GFaena Ÿpaka makeRr ibkaS GFet ìr› ker| pãa†emeFr ibbàtn GeF 
pYailwisn Zueg, Ÿlmur ba Farisyaredr †eyaisn Zueg, banredr ŸdKa pawya Zay  
wilegaisn Zueg,  bn manux ba …pedr ibkaS GeF imeyaisn Zueg, manuexr Vid 
puàb pur›x Australopithecus …r ŸdKa imleC ipåeyaisn Zueg …es. 
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ipåeýFaisn ZugW 10 
Hajar ŸTek 20 lQ 
bCr (~ .01-2.0 M) 
 
Helaisn ZugW …Kn 
ŸTek 10 Hajar bCr 
Veg pàZÇ»| (.Recent 
time-.01 M) 
 

gt 18 lQ bCer, ŸkayaFarnair Zueg, º¡magt DIr s‚reNr PlSã›itet 
mHaedS§ela …Knkar …† VDuink Abóùaen …es ŸpOeCeC, maYmT, pãkaÆh 
Vkáitr så¾sH ibiBÊ bâH‡ ó»nYpayI pãaNI …b„ paiKr ibluiÐ GeFeC| ipåeýFaisn 
Zueg Gn Gn iHmayenr Pel smueÅr painr ˆ¬cta nIec Ÿnem ŸZet Taek| ŸSx 
brP Zuegr smaiÐ GeF Helaisn Zueg, …† Zugek† manb sBYta ibkaeSr Zug 
iHeseb Dra Hy| …tidn ib¯anIra DarNa kretn ŸZ, ŸdR lQ bCr Veg VDuink 
manux Homo sapiens(Vmaedr pãjait) …r  ibbàtn GeFeC homo erectus 
eTek| …Kn ˆÊt DreNr ŸhiF„ pÁit bYbHar ker ibiBÊ prIQa ŸTek men He¬C 
ŸZ, VDuink manux Hyeta tarw ikCu smy Veg† ibkaS laB keriCela| prbàtI 
ADYaey Vmaedr inejedr ibbàtn iney ibó»airt Velacnar †¬Ca r†ela| 
 

 
 
 

…† VepiQk smy inrœpN ba ŸhiF„ pÁit idey ŸmaFamuiFBaeb …kFa VepiQk bys inàDarN kra 
Ÿgelw Ÿkan …kFa Piselr Vsl bysFa kt ta Ÿta Vr bel Ÿdwya sÝb He¬C na| …r jnY 
ib¯anIedr AepQa kret HeyeC ib„S Sta×Ir maJamaiJ pàZÇ»| prm ŸhiF„ pÁit idey Vjek 
Vmra ŸbSIrBag ŸQeº† bel idet pair kt bCr Veg Ÿkan SIlaiF otir HeyiCela, pâiTbIr bys 
kt …b„ Ÿkan …kFa Piselr† ba bysFa kt! Vr …r jnY pãDant ŸrihwemiFãk ba Ÿtjiðy 
ŸhiF„ pÁit bYbHar kra Hy| VepiQk ŸhiF„ GFna§elaek taedr º¡manusaer saijey Ÿdy Vr 
Ÿtjiðy ŸhiF„ taedrek ŸbƒeD Ÿdy iniàdîF smeyr Cek| sÔBabt† pãSÈ jaeg, iHesb inekS ker 
suiniàdîF bysFa† Zid bel Ÿdwya Zay teb Vr VepiQk bys iney maTa Gamaena drkarFa ik! 
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Vsel ìnet ZtFa sHj ŸSanay bYaparFa ifk Ÿsrkm ny, BUpâeîfr sb SIla ba Piselr bys …† 
Ÿtjiðy ŸhiF„ pÁit idey inàDarN kra sÝb ny, ta† Ÿssb ŸQeº ib¯anIedr VepiQk ŸhiF„ 
…r VSäy inet Hy|  Vr ta CaRa, …† ŸkaiF ŸkaiF bCerr purena SIla ba Piselr bys Ÿbr 
kraFa Ÿta Vr Ÿkan mueKr kTa ny, …r jnY ib¯anIedr bû rkemr pÁit bYbHar kret Hy| 
Aenk smy† ib¯anIra …kaiDk prm …b„ VepiQk pÁit bYbHar ker teb† iniëctBaeb …kFa 
Piselr ba SIlar bys inàDarN kret paern| …kidk ŸTek icÇ»a krel sÔIkar kret† Hy ŸZ, 
Vmra … bYapaer ŸbS ŸsOBagYban, …t DreNr pÁit na Takel ib¯anIra barbar º¡s-inrIQN 
ker …eta Vóùa iney Hyeta bys§ela bel idet paretn na|    

suiniàdîFBaeb smy inàDareNr jnY pãeyajn iCela …kDreNr BUtai¹Ôk GiRr, Za Vmaedrek bel 
ideb pâiTbIr ibiBÊ SIlaó»err keb otir HeyiCela Vr Ÿkan pãaNI ba ˆiÄedr PisliFr bys† ba 
kt| Vr ib¯anIra ŸsFa† Kuejƒ Ÿpeln ibiBÊ DreNr Ÿtjiðy (Radioactive) pdaeàTr meDY, …† 
Butai¹Ôk GiR§elaek bla Hy ŸrihwemiFãk GiR| karN, tara pãakáitk Ÿtjiðytar map ŸTek 
Vmaedrek smeyr iHesb bel Ÿdy| pdaeàTr Ÿtjiðytar bYaparFa ifkmt buJet Hel 
Vmaedrek …kFu jIbibdYar Vi–na Ÿpirey pdaàTibdYa w rsaynibdYar ˆefaen pa raKet Heb| 
VDuink ib¯an Vjek …min …k Abóùay cel …eseC ŸZ, tar …k SaKa Verk SaKar saeT 
wtpãetaBaeb jiRey ŸgeC, Ÿkan …k SaKar meDY gÆhIbÁ ŸTek pueraFa ŸbaJa pãay AsÝb Hey 
daƒiReyeC| Ÿs Za† ŸHak, clun ŸdKa Zak, …t ŸZ Vmra AHrH Ÿtjiðyta, Ÿtjiðy Qy 
(Radioactive decay) ATba rasayink ba inˆi£yar ibiº¡yar kTa ìin tar muel Vsel ik 
reyeC| cF ker, Kub s„ŸQep, …kbar ŸcaK builey Ÿnwya Zak ANu prmaNur gfn …b„ taedr meDY 
GFa ibiBÊ ibiº¡ya …b„ Ÿtjiðytar mUl ibxyiFr ˆpr|   

 ˆnib„S Sta×Ir ŸSx pàZÇ»»w ikÇ¼ Vmra ŸBeb 
…esiC ŸZ, Ÿkan pdaeàTr prmaNu AibBajY, 
taek Vr Ÿkan ŸmOilk A„eS Bag kra Zay na| 
…keSaiFr mt ŸmOilk pdaàT reyeC - ŸlaHa, 
Ÿsana, Ai¤ejn, Ÿ£airn ba Ha†ehãaejenr mt 
ŸmOilk pdaàT§elar prmaNu† He¬C tar sbecey 
Q™Åtm A„S, …ek Vr ŸCaF A„eS ŸBe˜ ŸPla 
sÝb ny| ikÇ¼ VDuink ib¯an Vmaedrek iney 
ŸgeC ¯aenr …k ntun idgeÇ»| Vmra …Kn 
jain ŸZ, pãetYkiF ŸmOilk pdaeàTr prmaNu† 
†elkFãn, ŸpãaFn …b„ inˆFãenr smnÔey otir| 
prmaNur maJKaen ŸkeÆÅ reyeC inˆi£yas Za 
ŸpãaFn …b„ inˆFãenr smnÔey otir Vr tar 
carpaeSr AeQ GureC †elkFãn§ela| inˆFãenr 
Ÿkan caàj Ÿn†, Ÿs inrepQ, †elkFãn vNatMk 
Vr ŸpãaFn DÔnatMk caàjibiSîFY| saDarNtW 
…kiF prmaNuet †elkFãn, pãeFaenr s„KYa  

 
icº 7.4 : prmaNur gfn 
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sman Taek bel taedr DÔnatMk …b„ vNatMk caàj kaFakaiF Hey tar meDY inrepQta pãitiîft 
Hey Zay| ŸmOilk pdaàT§elar obiSeîFYr meDY Vmra ŸZ  VkaS patal paàTkY ŸdiK tar karN 
Vr ikCu† ny, taedr prmaNur iBter  †elkFãn, ŸpãaFn …b„ inˆFãenr s„KYar tartmY| AàTa‡ 
Ÿsanar prmaNu ba inˆi£yas ikÇ¼ Ÿsana idey otir ny, taedr meDY Ÿsanar Ÿkan nam gÉw Ÿn†| 
Ai¤ejn ba Ha†ehãaejn blun, Ÿsana blun, rœpa blun, ŸHlaePla kra tama ba sIsa† blun sb 
ŸmOilk pdaàT† …† itniF mul kNa, †elkFãn, ŸpãaFn …b„ inˆFãenr smnÔey† gift| ŸlaHar saeT 
Ÿsanar paàTekYr karN …† ny ŸZ tar inˆi£yas Ÿsanar mt damI ba ckcek kNa idey otir! …r 
karN taedr pramaNur iBter …† mul kNa§elar s„KYar paàTkY- Ÿsanar inˆi£yaes reyeC 79iF 
ŸpãaFn …b„ 118iF inˆFãn; Vr widek ŸlaHar inˆi£yaes reyeC 26iF ŸpãaFn …b„ 30iF inˆFãn| 
…k† DreNr bYapar ŸdKa Zay Vmaedr ih…n…-…r gfenr ŸQeºw| manux, ŸGaRa, P™lkip ba 
VreSalar ijenr ˆpadaen taedr Vlada Vlada Ÿkan ibeSx obiSîFY Kuƒej pawya Zaeb na, tara 
sba† ih…n…-…r Ÿs† cariF inˆi£wFa†ehr (A=adenine, G= guanine, C=cytosine 
T=thymine) ibiBÊ  rkmePer otir 5|  

Vmaedr caridek Vmra ŸZ sb pdaàT ŸdiK tar ŸbSIrBag† ŸZOigk pdaàT, saDarNBaeb blet 
Ÿgel ibiBÊ ŸmOilk pdaàT§elar meDY †elkFãn ibinmeyr Pel rasayink ibiº¡yar maDYem† …† 
ŸZOigk pdaàT§elar ˆ‡pi¹ Hy| …kFa †elkFãn kNa ìex iney …kFa ŸpãaFn kNa  inˆFãen pirNt 
Hey ŸZet paer, Vbar ifk ˆleFaBaeb …kFa inˆFãn tar iBterr …kiF vNatMk caàj Ÿbr ker 
idey pirNt Het paer ŸpãaFn kNay| ikÇ¼  ìnet ZtFa Ÿsaja saÌFa ŸSanae¬C  bYaparFa Vsel 
ikÇ¼ ifk Ÿsrkm ny| … DreNr pirbàtn sÝb ìDumaº inyi£yar ba parmaNibk ibiº¡yar maDYem| 
…r jnY pãeyajn Hy ibSal pirmaN Si¹¡r (energy), Vr ta† ŸZ Ÿkan parmaNibk ibiº¡ya ŸTek 
ŸZ Si¹¡ inàgt Hy tar saeT rasayink ibiº¡yar Ÿkan tulna† kra sÝb ny| saDarN Ÿbamar Ÿcey 
inˆi£yar Ÿbama bû§N Si¹¡SalI| iHeraismay parmaNibk Ÿbama ibeîPareNr ByabHta ta† 
Vmaedrek ó»iÝt ker Ÿdy| inˆi£yar ibiº¡yar Pel prmaNur inˆi£ˆyaesr gfn bdel Zay, 
ikÇ¼ rasayink ibiº¡yay inˆi£yaesr Ÿkan pirbàtn GeF na| Vr ifk … kareN† Ÿs† VrbIy 
VYlekimîFra bû Stekr ŸcîFayw AnY Datuek Ÿsanay pirNt kret paernin, karN …r jnY 
pãeyajn iCela inˆi£yar ibiº¡yar| pãay Hajar bCr Veg, Ÿs smey prmaNur gfn ba parmaNibk 
ibiº¡yar kTa jana na Takay tara rasayink ibiº¡yar maDYem† ŸmOilk Datur pirbàtenr bYàT 
pãecîFa cailey igeyiCeln Zug Zug Der  5| 

pãetYkiF ŸmOilk pdaeàTr inˆi£ˆyaes† iniàdîF s„KYk ŸpãaFn kNa Taek, Vr inˆi£yaes 
pãeFaenr …† s„KYaek bel parmaNibk s„KYa (atomic number) Za idey multW ŸmOilk pdaeàTr 
ŸbSIrBag rasayink obiSîFY inàDairt Hy (peraQBaeb …ek †elkFãenr s„KYaw bla ŸZet paer 
karN  saDarNBaeb pramaNur kQ peT ibprIt caàjibiSîFY †elkFãenr s„KYaw sman Taek)|  
†elkFãenr tulnay ŸpãaFn …b„ inˆFãenr Bar AepQakát Aenk ŸbSI, ta† Ÿkan pdaeàTr Br 
s„KYa (mass number) mapa Hy tar ŸpãaFn …b„ inˆFãenr s„KYa idey| ŸZmn Dr›n, saDarNt 
kaàbenr inˆi£ˆyaes 6iF ŸpãaFn …b„ 6iF inˆFãn Taek, ta† tar Br s„KYa  He¬C 12, …ek bel 
kaàbn-12| saDarNBaeb inˆi£ˆyaes inˆFãenr s„KYa pãeFaenr s„KYar sman ba keykFa ŸbSI 
Taek|  ikÇ¼ Vbar kKnw kKnw Ÿkan Ÿkan pdaeàTr inˆi£yaes sman s„KYk ŸpãaFn Takelw 
taedr ibiBÊ BarSan …r meDY inˆFãenr s„KYay iBÊta ŸdKa Zay| ŸZmn, kaàbn-13 … reyeC 7iF 
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inˆFãn Vr kaàbn-14… Taek 8iF inˆFãn, Zidw taedr pãetYekr† pãeFaenr s„KYa Ÿs† 6iF†| 
Vr ŸmOilk pdaàT§elar meDY ZKn pãeFaenr s„KYa sman Taek ikÇ¼ inˆFãenr s„KYay tartmY 
ŸdKa Zay tKn taedrek bla Hy V†esaeFap (Isotope)|  Ÿtjiðy Qy …b„ Ÿtjiðy ŸhiF„ 
buJet Hel …† V†esaeFaepr bYaparFa Baela ker ŸbaJa drkar| …† V†esaeFap§elar† Ÿkan 
ŸkanFa pãkáitet Aióùt Abóùay Taek …b„ tara DIer DIer Qeyr maDYem  inejedr inˆi£yaesr 
gfenr pirbàtenr maDYem Verk ŸmOilk pdaeàT bœpaÇ»irt Hy| V†esaeFaepr …† Aióùrtar† 
Verk nam He¬C "ŸrihwVYkiFiBiF' ba 'Ÿtjiðyta'| Vr ŸZ pÁitet Qy Het Het tara Verk 
pdaeàT pirNt Hy taek† bel "Ÿtjiðy Qy'|  ŸZmn Dr›n, sIsar 4iF suióùt,  ikÇ¼ 25iF Aióùt 
V†esaeFap VeC, Vr …† 25iF Aióùt V†esaeFap† He¬C Ÿtjiðy pdaàT| Vbar †ˆerinyaemr 
sb§ela V†esaeFap† Aióùt …b„ Ÿtjiðy 5| Vr Vmaedr …† prm ŸhiF„ pÁitr mul 
caibkaif† He¬C pdaeàTr …† Ÿtjiðy obiSîFY …b„ tar PlSã›itet GFa Ÿtjiðy Qy|   

…† Ÿtjiðy Qy GFet paer ibiBÊBaeb| VlPa …b„ ŸbFa Qeyr kTa Aenk ìin Vmra|   
VlPa Qeyr smy V†esaeFapiF …kFa VlPa kNa (du'eFa ŸpãaFn …b„ du'eFa inˆFäenr smnÔey 
otir …† VlPa kNa) Haray tar inˆi£yas ŸTek| AàTa‡ tar Bars„KYa 4 …kk kem Ÿgelw  
parmaNibk s„KYa ba pãeFaenr s„KYa kmeC maº 2 …kk| ikÇ¼ …r PlaPl ik daƒRae¬C? Vr ikCu† 
ny, inˆi£ˆyaesr gfenr pirbàtn Hey V†esaeFapiF …k ŸmOilk pdaàT ŸTek Verk ŸmOilk 
pdaeàT pirNt Hey Zae¬C| …kFa ˆdaHrN idel ŸbaD Hy bYaparFa VerkFu ŸKalasa Heb - VlPa 
Qeyr Pel †ˆerinyam 238 (92 iF ŸpãaFn …b„ 146 inˆFäenr smnÔey otir …† ŸmOilk pdaàTiF) 
pirNt He¬C sÚpuàN ntun …k ŸmOilk pdaàT ŸTairyam 234-… (90 iF ŸpãaFn …b„ 144 inˆFäenr 
smnÔey otir)| widek Vbar ŸbFa Qeyr ŸQeº ikÇ¼ GeF Verk GFna| V†esaeFaepr prmaNu 
ŸTek …kiF †elkFãn Ÿbr ker idey inˆi£yaesr iBterr …kiF inˆFän ŸpãaFen pirNt Hey Zay| 
Vrw ibiBÊ DreNr pãiº¡yay Ÿtjiðy Qy GFet paer, smy …b„ jaygar ABaeb …Kn Vr 
ibó»airt bàNnay Zai¬C na| Ÿtjiðy Qeyr muel reyeC ibiBÊ V†esaeFaepr iBterr inˆi£yaesr 
gfenr pirbàtn ba parmaNibk pirbàtn …b„ tar PlSã›itet† …k ŸmOilk pdaàT ŸTek Verk 
ntun ŸmOilk pdaeàT rœpaÇ»irt Hy - …† bYaparFa ŸbaD Hy …tQen Vmaedr kaeC ŸbS pirïar 
Hey ˆefeC| Vr ŸZeHtu BUtÔekr ibiBÊ SIlaó»er ibiBÊ Drenr V†esaeFap pawya Zay ta† …† 
Ÿtjiðy Qeyr obiSîFYek kaej laigey SIla ba Piselr bys inàDarN kra Hy| clun taHel ŸdKa 
Zak ikBaeb …† Ÿtjiðy V†esaeFap§elaek BUtai¹Ôk GiR iHeseb bYbHar ker pâiTbI …b„ tar 
pãaeNr ibbàtenr DarabaiHk †itHaesr icºiFek ib¯anIra kail klem pirïarBaeb P™iFey tulet 
sQm HeyeCn|  

ibiBÊ SIlar meDY ibiBÊ DreNr Kinj pdaàT ibdYman Taek, Vr …† Kinj pdaeàTr meDY† Taek 
Ÿtjiðy V†esaeFap§ela| VDuink Ÿtjiðy ŸhiF„ pÁit§elar meDY †ˆerinyam-isirj ŸhiF„ 
bûlBaeb bYbHœt| Ÿtjiðy †ˆerinyam-238 Qy Het Het sIsa-206 … pirNt Hy sudIàG saeR 
careSa ŸkaiF bCer| …k …k ker, puàbinàDairt …kiF iniàdîF Haer …† Ÿtjiðy V†esaeFap§ela 
ntun …k ióùt …b„ Aetjiðy pdaeàT pirNt Hey ŸZet Taek| dIàG smeyr ibó»âitet GFet 
Takelw …† Qy ikÇ¼ GeF …kiF suiniàdîF Haer, Vr ŸsKaen† luikey reyeC Vmaedr ŸrihwemiFãk 
ba Ÿtjiðy ŸhiF„ pÁitr jIyNkaif| AtYÇ» inàBreZagY …† Qeyr Har mapar jnY V†esaeFaepr 
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HaP-la†P (Half-Life) ba AàD-jIbn -…r iHsabiF bYbHar kra Hy|  ib¯anIra pãTem ibiBÊ 
prIQa inrIQar maDYem, Ÿkan …k V†esaeFaepr nmunar parmaNUr AeàDka„eSr Qy Hey ŸZet kt 
smy lageb tar iHesbFa Ÿbr ker ŸPeln| V†esaeFaepr AàD-jIbenr bYaparFa …kFa ˆdaHreNr 
mDYem bYaKYa ker ŸdKa ZakW Dr›n, Ÿkan …kiF Ÿtjiðy V†esaeFap 'k' -…r AàÁ-jIbn …k 
laK bCr, Ÿs DIer DIer Ÿtjiðy Qeyr maDYem ŸmOilk pdaàT "k" ŸTek "K' … pirNt Hy …b„ 
…k laK bCerr ìr›et prmaNur s„KYa iCela 1000| …Kn pãTm …k laK bCr ba …k AàÁ-jIbn 
par ker Ÿdwyar pr Vmra V†esaeFapiFek ik Abóùay ŸdKet paeba? V†esaeFap "k' -…r 
1000 prmaNur AeàDk 500 pramaNu …Knw Ÿs† Vegr Abóùa "k' Ÿt† rey ŸgeC Vr bakI AeàÁk 
ba 500 prmaNu 'K'et pirNt Hey ŸgeC|  taHel ik 2 laK bCr 'k' -…r sbFa† "K' Ÿt pirNt 
Hey Zaeb? na, AàÁ-jIbenr iHesebr kaydaFa ŸbS Ÿsaja Helw ifk …rkm srlEriKk ny| du† 
laK bCr per ŸdKa Zaeb ŸZ, "k' -…r AbiSîF 500 prmaNur AeàÁk AàTa‡ Vrw 250iF "K' Ÿt 
pirNt Hey 'K' -…r prmaNur ŸmaF s„KYa daƒiReyeC 750 …, Vr Ÿtjiðy Qeyr PlSã›itet "k' 
Ÿt …Kn AbiSîF reyeC 250iF prmaNu 6| tarpr itn laK bCr pr "K' -…r prmaNur s„KYa …es 
daƒRaeb 875 …| …Kn Dr›n, itn laK bCr pr Vjek …Kaen daƒiRey …kjn ib¯anI Kub sHej† 
Ÿbr ker ŸPlet parebn …† V†esapiFsH SIlaiFr bys kt| Vr tar jnY taek janet Heb 
du'eFa tTYW V†esaeFap 'k' -…r AàÁ-jIbn kt (ib¯anIra †etameDY† tar ibó»airt tailka otir 
ker ŸreKeCn), Vr  w† SIlay "k' …b„ "K' -…r pirmaenr Vnupaitk Har kt|   

BUimkÚp, VegÈyigrI †tYaidr PlSã›itet Bupâeîf laBa inàgt Hy| laBa ŸZ muHUeàt faÆha …b„ S¹¡ 
Hey Ÿklaixt Het ìr› ker,  tKn ŸTek† Guret ìr› ker …† Ÿtjiðy GiRr kaƒFa| tKn ŸTek† 
º¡magtBaeb iniàdîF Haer Ÿtjiðy ibikrN …b„ Qeyr pãiº¡ya ìr› Hey Zay, iniàdîF inym Ÿmen …† 
Ÿtjiðy ŸmOilk pdaàT§ela rœpaÇ»irt Het ìr› ker Vrw suióùt AnY Ÿkan ŸmOilk pdaeàT| ikÇ¼ 
…† pãiº¡ya ZKn clet Taek tKn V„iSkBaeb rœpaÇ»irt pdaàTiFr A„SiFw iSlaó»er iBter† 
rey Zay| ta† …edr du'eFar pirmaeNr Vnupaitk Har inàDarN kra Ÿkan kifn kaj ny| ŸZmn 
Dr›n, pFaisyam-40 ZKn suióùt Vàgn-40 … pirNt Het Taek, tKn Vàgn-40 laBar Ÿklaexr 
meDY gYaesr Vkaer VFek Taek| ibiBÊ SIlar meDY bûl pirmaeN pFaisyam-Vàgn pawya Zay 
bel ib¯anIra bûlBaeb pFaisyam-Vàgn ŸhiF„ pÁit bYbHar kern| †ˆerinyam isirejr ŸhiF„ 
-…r kTa Veg† ˆeLK keriClam| †ˆerinyam 238 -…r AàD-jIbn saeR careSa ŸkaiF bCr, 
pFaisyam 40 -…r He¬C  130 ŸkaiF bCr, †ˆerinyam 235 -…r 75 ŸkaiF bCr, widek Vbar 
kaàbn 15 -…r AàÁ-jIbn He¬C maº 2.4 ŸsekÆh| …t ibSal smeyr pirser ibó»ât AàD- jIbn 
sÚpÊ Ÿtjiðy pdaàT§ela reyeC bel† ib¯anIra Vjek …kiF du'iF ny, bû rkemr Ÿtjiðy 
ŸhiF„ ba AnYanY ŸhiF„ -…r saHaZY inet paern Ÿkan Piselr bys inàDareNr jnY| Piselr 
VepiQk bys sÚpeàk …kFa DarNa kret parel Ÿs† AnuZayI pãeZajY ŸhiF„ pÁitFa bYbHar 
kern tara|  ibiBÊ pÁitet º¡s-inrIQN ker teb† tara iniëct Hn PlaPl sÚpeàk| Vr tar 
Pel† sÝb Hey wef …t suiniàdîFBaeb …t pãacIn sb Piselr bys inàDarN kra|  clun ŸdKa Zak 
ibiBÊ DreNr ŸhiF„ pÁit bYbHar ker ik ker Piselr bys Ÿbr kra Hy|   

Aenk SIlaó»er ibeSx ker VegÈy SIlaó»er pãcur pirmaeN †ˆerinyam, pFaisyam jatIy Ÿtjiðy 
pdaàT pawya Zay| Vbar palilk SIlar meDY Ÿtmn Ÿkan Ÿtjiðy pdaeàTr Aió»t† Taek na| 
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ikÇ¼ Vmra jain ŸZ, VegÈy SIlay Pisl s„riQt Hy na, Pisl pawya Zay ìDu palilk 
SIlaó»er| taHel palilk SIlaó»err …† Pisl§elar bys ikBaeb inàDarN kra Hy? …eQeº 
VepiQk …b„ prm du'eFa pÁit† bYbHar kra ŸZet paer| pãTem palilk SIla ó»err ˆper …b„ 
nIec ŸZ VegÈy iSlaó»r du'eFa taek sYaÆhu†ecr mt VFek ŸreKeC, taedr bys inàDarN kra Hy| 
…Kan ŸTek ib¯anIra buJet paern ŸZ mDYbàtI palilk iSlaó»er s„riQt Piselr bys …† du† 
VegÈy iSlaó»err byesr maJamaiJ† Heb| …Kn Zid ŸdKa Zay ŸZ, PisliFr inejr meDY ZeTîF 
pirmaeN Ÿtjiðy pdaàT VFek ŸgeC taHel Ÿtjiðy ŸhiF„ -…r maDYem PisliFr bys srasir† 
inàDarN kra ŸZet paer| srasir Piselr bys iHesb krar jnY Ÿtjiðy ŸhiF„ pÁit§elar meDY 
Ÿrihwkaàbn ŸhiF„ He¬C AtYÇ» bûlBaeb bYbHœt VerkiF pÁit| …† pÁit idey iSlaó»err bys 
ny, Piselr meDY mât iFsuYr† bys srasir inàDarN ker ŸPla Zay| keyk Hajar bCerr AàTa‡ 
BUtai¹Ôk smeyr ibcaer AepQakát saÚpãitk kaelr †itHas janar jnY …† pÁit AtYÇ» 
§r›tÔpUàN Buimka paln ker| ibeSx ker manux …b„ tar pUàbpur›xedr Piselr bys inàDareN 
bYapkBaeb Ÿrihw kaàbn ŸhiF„ pÁit bYbHar kra Hy| 

saDarNt Vmra pãkáitet ŸZ kaàbenr kTa ìin tar pãay sbFa† suióùt V†esaeFap kaàbn 12| teb 
Kub† samanY pirmaeN Helw Aióùt kaàbn-14 -…r Aió»tÔw ŸdKet pawya Zay pãkáitet| ksimk 
ŸriheySn ba ib¬CureNr Pel bayumÆhel Anbrt† …kiF iniàdîF Haer suióùt na†Fãejn 14 ŸTek 
…† kaàbn-14 otir Het Taek| …† kaàbn-14 -…r AàD-jIbn  He¬C 5,730 bCr, AàTa‡ pãit 
5730 bCer kaàbn-14 -…r AeàDka„S Ÿtjiðy Qeyr maDYem na†ŸFäaejn-14 … rœpaÇ»irt Hy| 
kaàbn-14 -…r AàD-jIbn …t ŸCaF ŸZ, Kub† Aæp pirmaeN Helw º¡magtBaeb na†Fãejn 14 ŸTek 
kaàbn 14 otir Het na Takel pãkáitet …r Aió»t ŸbSIidn iFek Taket pareta na| Za† ŸHak, 
…r ˆ‡pi¹ …b„ Qeyr Har Dã›b Hwyar kareN pãkáitet kaàbn-12 Vr kaàbn-14 -…r Vnupaitk 
Har sb smy sman Taek| …† du† rkemr kaàbn V†esaeFap† bayumÆhel rasayinkBaeb 
Ai¤ejenr saeT Zu¹¡ Hey kaàbn ha† A¤a†eh pirNt Hey Zay| ˆiÄd tar KadY otirr jnY …† 
kaàbn ha† A¤a†h gãHn ker, Vr widek pãaNIk™l gãHn ker ˆiÄdek tar KadY iHeseb, Vbar 
tara† Hyeta pirNt Hy AnY Ÿkan pãaNIr KaedY| ˆiÄd ŸZeHtu kaàbn-12 Vr kaàbn-14 idey otir 
ˆBy kaàbn ha† A¤a†h† gãHn ker ta† smgã P™h Ÿc†n ba KadY Sâ„Kl jueR† …† du† kaàbn 
Vnupaitk Haer smanBaeb† ibraj ker| baymÆhl ŸTek ˆÄed, ˆiÄd ŸTek pãaNIr ŸdeH s‚airt 
Hy …† kaàbn 12 …b„ kaàbn 14| ikÇ¼ …† ceº¡r sb ikCu† bdel Zay ŸZ† maº pãaNI ba ˆiÄedr 
mâtuY GeF, Ÿs Vr ntun Ÿkan kaàbn 14 gãHn kret paer na, tKn tar ŸdeH ibdYman kaàbn-14 
…kiF iniàdîF Haer na†Fãejn 14 … rœpaÇ»irt Het Taek| sutra„ …kFa mât jIebr ŸdeH kaàbn-12 
-…r tulnay kaàbn 14 -…r pirman Vnupaitk Haer kem ŸZet ìr› ker| Vr Ÿs kareN† 
Piselr ŸdeH ibdYman kaàbn-12 …b„ kaàbn-14 -…r …† Vnupaitk Har iHesb ker sHej† tar 
bys inàDarN ker ŸPla Zay| teb Ÿrihw kaàbn ŸhiF„ pÁit idey ìDumaº AepQakát saÚpãitk  
kaelr Piselr bys inàDarN kra sÝb, 30 Hajar ŸTek Kub ŸbSI Hel 50 Hajar bCerr purena 
Piselr bys Ÿbr kra sÝb …† pÁitet| Vmra Veg† ŸdeKiC, kaàbn-14 -…r AàD-jIbn 
BUtai¹Ôk smeyr Anupaet Kub† QÅ, maº 5730 bCr 6| ta†, 30-50 Hajar bCerr Ÿceyw purena 
Pisel ŸZ Ait samanY pirmaeN kaàbn 14 ibdYman Taek ta idey Vr Za† ŸHak sifkBaeb tar 
bys inàDarN kra sÝb ny| teb keyk Hajar bCerr Piselr ŸhiF„ -…r jnY …† pÁitr juiR 
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Ÿmla Bar| 

taHel ŸdKa ZaeC ŸZ, Ÿtjiðy pdaàT§elar …† suinàidîF AàÁ-jIbenr bYapariF Vmaedr samen 
SIlaó»err …b„ Piselr bys Ÿbr krar …† AnbdY sueZaegr drjaiF Kuel ideyeC| bû Veg 
ŸTek† DarNa ker Vselw 1920 saelr idek† pãTm Ÿtjiðy ŸhiF„ pÁit bYbHar ker ŸdKaena 
HeyiCela ŸZ, pâiTbIr bys keykeSa ŸkaiF bCr 7| tarpr ŸTek ib¯anIra nanaBaeb† nana 
rkemr Ÿtjiðy pÁitet BUtai¹Ôk bys inàDareNr ˆpay Ÿbr kereCn| Vr ìDu Ÿtjiðy ŸhiF„ † 
Ÿta ny, …r saeT saeT Vrw ibiBÊ DreNr VDuink pÁitw Vibïar kra HeyeC pâiTbIr …† 
mHayaºar smykal inàDareNr jnY| ŸZmn Dr›n, ib¯anIra …Kn jaenn ŸZ, pâiTbIr ŸcOÜk ŸQº 
pãaySW† tar idk pirbàtn ker| "pãaySW' blet Vmaedr saDarN iHeseb ny, Butai¹Ôk ibSal 
smeyr tulnay "pãaySW†' ŸbaJaena He¬C …Kaen| gt …k ŸkaiF bCer pâiTbI naik ŸmaF 282 bar 
ˆ¹r ŸTek diQeN …b„ diQN ŸTek ˆ¹er tar ŸcOÜk ŸQeºr idk pirbàtn kereC 5| Vr tar 
saeT saeT Vmaedr pâiTbIr ABYÇ»err VegÈyigrIr gilt SIlar iBterr Kinj pdaàT§elaw 
kÚpaesr mt† idk pirbàtn ker …b„ tar …kFa suiniàdîF Ÿrkàh ŸreK Ÿdy| tarpr ZKn …† 
laBa§ela S¹¡ Hey SIlaó»er pirNt Hy tKn …† Ÿrkàh§ela Aibkát Abóùay w†Baeb† ŸTek 
Zay| … eTekw BUt¹Ôibedra Aenk iSlaó»err† VepiQk bys inàDarN kret paern| …CaRa 
Vrw mjar mjar DreNr ikCu ŸhiF„ pÁit reyeC, ŸZmn Dr›n, bR bR gaeCr kaeÆh ŸZ ir„ ba bâ¹ 
otir Hy tar maDYemw ˆiÄedr Piselr ba kaefr bys Ÿbr ker ŸPla sÝb| ba‡sirk bâiÁr Pel 
gaeCr ŸgaRay ŸZ ó»r ba bâQ-bâe¹r sâiîF Hy ta …k DreNr pãakáitk inym Ÿmen† GeF, Vr  …r 
ŸTek† ib¯anIra iHesb ker Ÿbr kret paern tar bys| …rkm Vrw bû DreNr ŸhiF„ pÁit 
reyeC, nIecr CibiFet (icº 7.5) …rkm ibiBÊ DreNr ŸhiF„ pÁit …b„ taedr idey Ÿkan Ÿkan 
smeyr sIma inàDarN kra Zay tar …kFa s„iQÐ tailka Ÿdwya Hl 8| …Kn Vr Vmaedr …kiF 
ba du'iF ŸhiF„ pÁitr ˆpr inàBr ker SIlaó»r ba Piselr bys inàDarN krar pãeyajn Hy na| 

 

 

 



mu¹¡mna ibbàtenr pT Der (sÐm  ADYay) bnYa AHemd

 
 
 

 
icº 7.5 : prmaNur gfn ibiBÊ Ÿre²r smeyr jnY ibiBÊ DreNr ŸhiF„ pÁit: 

 

Vmaedr Haet VeC bû rkemr pÁit Za idey Ÿkan …kFa PlaPlek barbar ibiBÊBaeb º¡s Ÿck 
ba inrIQN ker inet pair| pÁit§ela ìDu ŸZ ob¯aink ta†† ny, pãeyajn …b„ §r›tÔ AnuZayI 
ib¯anIra …t rkemr pÁit bYbHar kern ŸZ, …r PlaPelr sifkta iney Vr idÔmt ba seÆdH 
pãkaS krar Ÿtmn AbkaS Taek na| iKãîFIy DàmablÜI ibiBÊ rQNSIl dl§ela …Knw ZKn 
ba†ebelr Ÿs† Cy Hajar bCerr pâiTbIr sâiîFr †itHas iney H†c† kern …b„ …† ŸhiF„ 
pÁit§elaek Bul bel cailey Ÿdwyar pãcarNay ilÐ Hn tKn taedr A¯ta ŸdeK ó»iÝt Hey 
Zawya CaRa Vr ik ba krar Taek? ˆF paKIr mt bailet maTa §ƒej peR Takel† Ÿta Vr 
baó»btaek AsÔIkar kra Zaeb na| stYek Ÿmen iney ¯aenr sImaek pãsairt kra† He¬C manb 
sBYtar rIit, …Baeb† Vmra …igeyiC| …kFu …kFu ker, Ÿs† §Habas ŸTek Vjekr …† 
sImaHIn mHajagitk …k VDuink BibxYetr idgÇ»erKar idek|  
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