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1 New work

e Figured out how to use the MESA EOS
e Independent variables: X, Z and two other (p, P); (p, E); (P, E), etc.

e Talked with Jonathan on what do we need to implement with AstroBEAR
Format z(z,y):

Lmin Tmax dx
Ymin Ymax dy
(mmin Tmin + dz xmax)
(ymin) 211 212 Z1n
(Ymin + dy) 221 222 Zom
(ymax) Zm1 Zm1 e Zmn

We need 6 sets of these tables, and 3 others:

— o(P,T) (MESA)

- p(E,T)

— T(p, P) (MESA)
— T(p, £) (MESA)
- E(p, P) ( SA)
— E(p,T)

- Cyv(p, E) (MESA)
— ¢s(p, E) (MESA)

— Cs (pa p) (MESA)

e Developed script to get some MESA tables. Also written an algorithm to invert the eos table

2  Questions

e Do we also need tables such as p(P, E)?
e What is the useful range for EOS tables in AstroBEAR?



e In the region where the EOS (inverted EOS) is not valid, what should I put there? (Because
the independent variable is always a square parameter space, so on the parameter space there can be
extreme values that is out-of-range from the MESA EOS)

e What is the most efficient algorithm to invert an EOS table?

3 Next Step

1. Get the tabulated equation of state, for one X and Z. Put into AstroBEAR and generate one frame.
Compare with MESA profile.

2. Do the same for all X and Z. Then think about n—dimensinal interpolation.
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Figure 50. The p— T coverage of the EOS used by the eos module. PTEH is from Pols et al. (1995), HELM is from Timmes
& Swesty (2000), PC is from Potekhin & Chabrier (2010), OPAL is from Rogers & Nayfonov (2002), SCVH is from Saumon
et al. (1995), and the low-density cold region in the lower left is treated as an ideal neutral gas. The region between SCVH and
PC is currently problematic from input physics and numerical perspectives and treated as an ideal gas (see Chabrier et al. 2019
for a recent treatment that is not yet in MESA). The blue curve shows the profile of a 25 Mg star that has reached an iron core
infall speed of 1,000 km s~ and the purple curve shows the profile of a 0.8 Mz WD.
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