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™ PREMS TO AGB

This test is to show a 7 Mg, pre-main sequence star evolved to the Asymptotic Giant Branch. Therefore, this test
should be cut off when the log of the surface luminosity reaches 4.3 (log_L_upper_limit = 4.3).

The inlist for this test sets the nuclear reaction network (new net name = ’018_and ne22.net’), the atmosphere
option (which atm option = ’simple photosphere’, and some overshooting, mass loss, and opacity controls.

The HR~diagram below shows the evolution through the whole run (figure , with some important transitions
marked by the colored dots. The red dot marks the start of the main sequence. The blue dot marks the end of
hydrogen burning in the core. The green dot marks the start of helium burning in the core. The orange dot marks the
end of helium burning in the core. After the orange dot, helium and hydrogen burning continue in hot shells around
the core until the maximum luminosity is reached
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Figure 1: Red: start of pre ms, Blue: end of H burning in core, Green: start of He burning in core, Orange: end of He burning in core
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Below are an abundance profile (figure [2)) and a burning rate profile (figure [3)) from the start of the main sequence
(red dot on HR~diagram, figure
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Figure 2: Abundance profile at red dot Figure 3: Burning rate profile at red dot

Below are an abundance profile (figure [4]) and a burning rate profile (figure [5) from the end of hydrogen burning
in the core (blue dot on HR-diagram figure [1))

Abundance vs mass Burn rate vs mass

FrT I TTT I TTT I TTT I TTT I TTT I TTT I TTT I T 1 FT I T T T I"l T T I T T T I T T T I T
°r 11— m - r P 1—rr
- - he3 - ] eees ovo
— . \
| — P ¥ | —
I 1 e I i
.E c\Il I~ — cl2 ~ ! K _
e} - s n - :' ‘-_ .
5 - - = nl4 =% - ! \ 1
ol ] e b : -
2 I [C ] 016 g - C 1
8 B ] 20 B : ]
= B ] --- 018 9 I ]
< H
7 F . - .
— o - e ne20 o : 1
L? [ 1 === ne22 - L ]
i i QR mg24 i ;'
o L ] o [
L II IIIIIIIIIIIIIIIIIIIIIIIIIIIII_ L Il 1 1 1
0 1 2 3 4 5 6 7 0 1 2 3 4

mass

Figure 4: Abundance profile at blue dot Figure 5: Burning rate profile at blue dot
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Below are an abundance profile (figure
the core (green dot on HR-diagram,figure (1)

log mass fraction

Below are an abundance profile (figure
the core (orange dot on HR-diagram, figure [1)

log mass fraction
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Figure 6: Abundance profile at green dot
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Figure 8: Abundance profile at orange dot

hl
he3
he4
cl2
nl4
016
ol8
ne20

ne22

hl
he3
he4
cl2
nl4
016
ol8
ne20
ne22
mg24

5i28

log erg/g/s

log erg/g/s

10

Burn rate vs mass

'
v
.
.

RTINS BN HEl NETEE I

1.0 1.5
mass

Figure 7: Burning rate profile at green dot
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Figure 9: Burning rate profile at orange dot

and a burning rate profile (figure|7) from the start of helium burning in
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To the left is a plot of the evolution of the center temperature and density (figure . To the right is a burning

rate profile from the end of the run (figure [11]).
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Figure 10: Evolution of center temperature and density Figure 11: Burning rate profile from end of run
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This final plot (figure shows a few internal MESA variables, such as the size of the time-step, the number of
zones, and the number of retries against the model number in order to give some understanding of how hard MESA is
working throughout the run and where some areas of problems/interest might be.
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Figure 12: MESA variables plotted against model number show how hard MESA is working



