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Core helium burning stars
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Core helium burning stars
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Core helium burning stars
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Core boundary mixing

0.60

- vrad

== Vg
Convective core
Partially mixed region

0.55-

0.50-

0.45-

vad’ vr.sn:i

0.40-

0.35
DFBD - \
0.00 0.05 0.10 0.15 0.20 0.25 0.30

m/M



Core boundary mixing: different prescriptions

« semi convection: partially mixed region is
buoyantly neutral, i.e. V4= V4
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Core boundary mixing: different prescriptions

Maximal overshoot
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Core boundary mixing: different prescriptions

Overshoot

Gradients

- overmixing: overshoot with d,,, = a,,,H,, and
thermal stratification in extended region
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Core boundary mixing: different prescriptions

Penetrative convection
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Core boundary mixing: different prescriptions

—— Maximal Overshoot
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Core boundary mixing: Bruntt-Vaisala frequency
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Effect of core boundary mixing on period spacing
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Nuclear reaction rates: 3«
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Nuclear reaction rates: 2C(a, y)1e0
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Nuclear reaction rates: [Fe/H]
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After Lab slides



Cause of change 1n period spacing

* 3.
1. higher 3a -> He-flash @ lower T (earlier in the RGB) -> He-core less
massive = smaller convective core -> lower period spacing
2. higher 3a -> same L at lower p -> decreases local gravity -> decreases
Brunt-Vaisala frequency -> higher period spacing
= 2. dominates 1. leading to higher period spacings



Cause of change 1n period spacing

.+ 12C(a,y)10:
1. at early ages not much difference as ?C(a, y) 0 produces neglibile part
of L

2. increasing ?C(a, y)'°0 extends the CHeB phase -> during the CHeB
phase the core expands -> higher period spacings



Cause of change 1n period spacing

e [Fe/H]:
1. a metal poor star ignites He at a more massive core -> higher period
spacing

2. decreasing metallicity shortens CHeB phase



Combined effects: 3a + 2C(«a, )10 + [Fe/H]
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Combined effects: CBM + 3a + 12C(a,y)160 +
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