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Overview

|et’s begin with the pure H burning.

. 4

Stellar evolution purc H burnlng He
S ’ He burning 1216 ) 20 N
o He fusion
: (He = C)
: Other stable
() ° o
5 Helium core / H burnlng lS()t()pﬁS up t()

‘ Hydrogen shell fusion 22N€
Hydrogen core fu5|on

Hydrogen shell
e Hydrogen core
(H = He)

Except for deuteron, Li, Be, B

Thomas Kallinger, University of British Columbia and University of Vienna



Some difference

Now we say the x process is
part of the p-p chain.

And the He burning, we
usually divide it into triple-a

process and a-process.

Be
LI

He

H

triple-a process

“He + SHe — $Be  (—0.0918MeV)

:Be + SHe — (°C + 2y.(+7.367MeV)

Q-Process

:°C +5He — 2O +y
'O +3He — {)Ne +y
“Ne + ;He — Mg +y



Assignment

Or

In the s-process, abundance N
multiplied by neutron capture cross-

section should be smooth.

Four-structure nuclei: like
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Assignment

Assignment of the nuclei in the iron peak to the e-process.

For the r-, s-, p-process.

At A=90, N=50; A=138,
N=82; A=208, N=126...
[t mainly depends on

the s-process.
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Result

The abundance peak contributed by r-process are mainly

shifted by 8~14.
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F16. IL,3. The even-4 abundance peaks near 4 =130 and 138
shown on a linear scale. See Fig. IT,1 for comments.

F16. 11,2. The odd A abundance peaks near 4 =129 and 139
shown on a linear scale. See Fig. II,1 for comments.



Time scale

Final
evolutionary
stage

Red clump star

heliu_m core
burning

Hydrogen
core
burning

Solar-type star

>~
=
n
O
=
&
=
—

Red giant star

Increasing
luminosity
with time

Hydrogen burning
around helium
core

Temperature

EXPLOSION
| r - PROCESS
oL g CONDS b— PROCESS
TIME SCALE e - PROCESS
’ YEARS
™0
;i } 549303
‘@g 107 YEARS a - PROCESS
q . 0CESS
8l e S ~ PR C v
wi 10 10" YEARS 1e-BURNING
o 0 COOLING
= [10°YEARS \
- CORE CONTRACTION
10’
H- BURNING
| ] | i { | i | i ! —
10° 0° 0 -9
TIME (YEARS)

Fic. I1,4. The time-scales of the various processes of element
synthesis in stars. The curve gives the central temperature as a
functlon of time for a star of about one solar mass. The curve
is schematic.
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