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Nucleosynthesis Overview

The Origin of the Elements
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Nucleosynthesis Overview

The Origin of the Elements

Il Big bang, hydrogen burning
I Fusion of charged particles
I Thermal equilibrium

I Neutron capture reactions
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Burning stages in a 20 M, Star

Nucleosynthesis in Massive Stars

Fuel Main Secondary T Time Main
Product Product (109K)  (yr)  Reaction
H /He 14N 0.02 107 [
180, 22Ne 3 He* > 12C
He O,C s-process 0.2 10° 12C(a,y)'®O
Ne, 3
Cc Mg Na 0.8 10 12C +12C
Ne /o, Mg ALP 15 3 .
H Cl, Ar, 160) + 16
Og/ s1o el 0.8  ™0+%0
Si, Fe TV, Cr, S 0.02  2Si,a)...

Mn, Co, Ni




Nucleosynthesis in Massive Stars

Explosive Nucleosynthesis in a 20 M., Star

Fuel Main Secondary T Time Main
N Product Product (10°K)  (s) Reaction

Innermost r-process
ejecta vp-process

Si, O Ni  irongroup >4 0.1 (a.v)

>107? 1 (n,y), B-

o Si, S ?(Ié; 3-4 1 160 + 160
O, Ne O,Mg,Ne Na,ALP 2-3 5 (v,0)
p-process
1B, 1F, 2.3 5 (y,n)

138 La'130Ta

w-process 5 v, V), (v, &)
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