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'` wlg

.ze`ad zeaiqdn mzaila miiaihapew md ziy`xd dxcqd lr miiaiqn miakek .'wp 13 .1
.(lebira zepekpd zeaeyzd e` daeyzd z` etiwd)

.CNO cycle -d zxfra meildl onin mitxey md ik (`)

.daila mixxeyd mi`pza ddeab zenih`d ik (a)

.miiaiqn miakeka c`n deab zeipirxb zeivw`xn dibxp`d xevi avw ik (b)

.ziqgi dkenp zetitvd ik (c)

:ewnp

leabd zaky .(oal qpp lynl) R1 qeicxe zg` yny zqn lra akek lr gtqp xneg .'wp 13 .2
eze`a gtqp xneg zrk .T1 zipiite` dxehxtnhe L1 dx`d znvra zpxew h`l aaezqny akekdn

.(mipexhiep akek lynl) R2 qeicx lra akek lr avwd

:miiehiaa q -e p zewfgd odn ,zitivtq) ?zipiite`d dxehxtnhde dx`dd znvr epyi cvik

L2 ≈ L1 (R2/R1)
p T2 ≈ T1 (R2/R1)

q

:daeyz

2



dxehxtnhd .ynyd z` dtiwnd c`n dng dnqlt ly zixtq dlid `id dpexewd .'wp 13 .3
6000 ly b"cqn `idy ynyd zty lr dxehxtnhd lrn daxd ,zelrn ipeilinl dribn dpexewa
zpixw ly oeqnez xefitl zeced ,oal xe`a dxi`n dpexewd z` ze`xl ozip ,dng iewil onfa .zelrn
,5×108#/cm3 `id dpexewa zixtqnd zetitvdy dgpda .dpexewa miiyteg mipexhwl` i"r ynyd
.dpexewd ly zi`xpd dcehipbnd z` e`vn ,ynyd qeicx ly lceb xcqn `ed dpexewd ly lcebdye

?`ln gxi mr dlill ziqgi dng iewil zra yi xe` dnk
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?miinya diqwlbd ly θ iziefd xhewd didi dn .z mec`l dgqda zitvpd d xhewa diqwlb dpezp .4
.(sqep cg` + liaen xcq ,epiidc) ipy xcqd cr daeyz enyx
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'a wlg

dvwa `vnp ,ynyd enk "zeizkzne" yny zeqn 10 lra iaiq`n ipbened akek .'wp 30 .5
egipd .dpixw ugl zhlyp ezail .CNO cycle -d zxfra onin sxeye ziy`xd dxcqd ly oeilrd
znvr dpzyz dnka .aaxern envr lr xney akekdye dqn zcigil dreaw zenih` zehyt myl
1/300000 `id ux`d xeck zqny oezp ?`"eck enk zkl akek rlea did eli` akekd ly dx`dd

.meilde onin hrnk ea oi`e ynyd zqnn
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.'wp 30 .6

ihixw γ epyiy e`xd .P=Kργ itexhilet xyw miiwnd ,ihhqexcid lwyn ieeiya fb xeck oezp (`)
.fbd xeck zqixwl mebxz drxtd eizgzny

.mireaw dqne qeicx zlra dgiyw dail lr zayeid zitexhilet dxitqenh` lr zrk lkzqp (a)
zeidl leki dxitqenh`d qeicx mle` ,dxitqenh`d zqnn daxda dlecb daild zqny egipd

.(`l zetitvd la` reaw qeicxd mrtd :fnx) ?mrtd ihixwd γ -d edn .lecb
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τ =
∫ t

te n(t ′)σT cdt ′ `ed t -a dtvpe te -a hltpy oehetl mewid ly ihte`d wnerd .'wp 30 .7
zipeixa dqne dlt` dqn mekq mr) gehy mewi lr lkzqp .miipia t ′ onfa zetitvd `id n(t ′) xy`k

.(dpixw `le) xneg i"r hlypy (zihixwd dqnl deeyd

.dt/dz z` eayg (`)

.meid lad reawe Ωb -a zelzk z dgqdl cr ihte`d wnerd z` eayg (a)
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