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1a. H-burning (pp chain)

'H+ ' H->2H+et +v

’H+'H - 3He + y

T

SHe + °He — *He + 2 'H ‘He + “He — 'Be + y

pp] /\

Be+e” —» 'Li+v Be+'H—-°B+y
Li+ 'H — “He + *“He B — *Be + et + v

SBe — ‘He + 4He

pp2

pp3

Textbook by Pols




Energy production rate
(per gram)

q~ pTA

T~4x10°K

IHy'H S 2H+et + v

H+'H—He +y

T

3He + 3He — “He + 2 'H 3He + “He — "Be + y

"Be+e” — 'Li+v Be+'H-®B+y
"Li+ 'H — “He + “He 5B > %Be+et +v

8Be — 4He + “He

pp2

pp3
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1b. H burning (CNO cycle) E production rate q ~ pT6
1.5 107K

'

PC+H - BN +y
BN - BC+et +v
BC+H - UN+y
— " UN+'H-> P0O+y
BO - BN +et +v

15N_|_ 1H—> 12C+4H€
|

—>16O+)/
16()+1H—>17F+)/

e 570 +et 4+

70 + 'H —» “N + *He
|

Textbook by Pols Textbook by Prialnik



2. He-burning (triple alpha)

“He + “He < SBe

8Be + “He — 12C" - 12C +y

2C + *He — '°0 + Y,

Energy production rate
(per gram)
g ~ p2T40

_1n8
T=10"K —  n(8Be) : n(*He) = 1: 10°
p=10°gcm™3

T~1.5x108K
Textbook by Prialnik



3. C-burning

T~7x108K

4. Ne-burning

T2 15x10° K

5. O-burning

T~2-3x10°K




6. Si-burning (Nuclear statistical equilibrium)
T>4x10%K

High temperature => photo-dissociation

8Si (y, @) **Mg (7, @) “Ne (7, @) '°0 (y, @) *C (v, @) 2«

He capture

8Si (@, y) S (@, ) *Ar (a,y) “Ca(a,y) **Ti(a,y) ...”°Ni

(Ex.)

=> equilibrium of many reactions — ”
Si +v & ““Mg + a,

Nuclei with high binding energy tend to be produced (Fe, Co, Ni)



