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Motivation



Asteroseiseismology in a nutshell

Frequencies of oscillation emerge as eigenvalues for solutions to a

boundary-value problem:
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Values for v = 2500 uHz
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What the observer sees
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Asteroseismology in a nutshell (“data-driven” version)

- Approximate eigenvalue equation of the form

!
Upim ~ AV (n—l— 3 —|—€l> , Av ~ 1/2T,.

- Scaling relations for Avand v, in terms of other stellar parameters



The Story So Far
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The Story So Far
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Estimators of ¢

€ (“intercept”) €, (“average”) €. (“central”)

i v v
y-intercept to €, ~ <_ B n> € ~ 2 p
linear fit (v vs Av Av,

n) that also

returns Av
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Numerical estimators
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Numerical estimators
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Numerical estimators
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from White et al. (2012)
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vs. Best-fitting Models
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vs. Best-fitting Models
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Evolutionary Diagnostics



logyo (L/Lo)
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Isochrones

2.5
2.0
1.5 4
/5 —_
=10 5
& g
~ Y
S =< 0.8
20 [}
< 0.5
0.0 A
_05 N
T T T T ()2 T T LA B R L | T T L B R | 08
7000 6000 5000 4000 10° 10! 102

Ter/K Av/uHz 17



Isochrones
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Isochrones
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Isochrones
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Isochrones
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Isochrones
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Metallicity
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Metallicity
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Mixing Length

logy (L/Le)

2.0 4

1.0 4

0.0 1

—0.5 1

— QNILT = 1.83

QMLT = 1.65

7000

6000

5000
Terr/K

4000

1.4 1

1.2 4

10!
Av/uHz

102




Atmosphere

logy (L/Le)
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Conclusion

- Phase functions from stellar models sensitive to
evolutionary and structural properties, and surface
physics.

- €, — Awv diagrams yield isochrones where RGB position is
insensitive to stellar composition and (some) modelling
choices

* What happens if you use €, in a grid search?
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Modelling Parameters

+ MESA v10398 » Solar-calibrated Y}, and

- Diffusion .
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(nothing special otherwise — | mostly used defaults)
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Values for v = 2500 pyHz
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Values for v = 2500 uHz
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Structural phase offsets
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Enrichment Law(
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