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Stellar Evolution onto and off the Main Sequence
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log ߬ ≈ 14.5log ߬ ≈ 15.0
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⨀ܯ 1
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Point 5
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Iben 2013

onset of 12C(p,γ)
temporary 12C main sequence; convective core

12C depleted; max. convective core; core contracts
log τ (sec) = 13.85

14.41

14.49

14.60

fully convective
radiative core develops

convective core subsides
14.74p-p chain  convective core grows again
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… nowadays called brown dwarfs
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Sackman (1970) A&A, 8, 76

Parameters at the stellar cores for non-rotating single MS stars

Effect of Stellar Rotation

Sackman (1970) ApJ, 8, 76

ஐஐౙ౨౟౪ ↗ .More so for lower-mass starsRotation effectively lowers the stellar mass↘ ܮ ~7% for 5 to 20 ܯ⊙
Min 5% for 1.8 ܯ⊙
(A5 SpTy)
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Bodenheimer (1971) ApJ, 167, 153

Rotation law: angular momentum distribution ݆ ݉४ as a function of, ݉४, the mass fraction interior to the cylinder of radius ४ about the rotation axis.

solid body rotation :ܦ

Rotation  star cooler and fainter

Rotation
 line broadening

Gray p. 376
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Rotation
vs

Spectral Type

⨀ܯ 15
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Evolution on the Main Sequence

1-2 main sequence2-3 overall contraction3-4 H thick shell burning5-6 H thin shell burning6-7 red giant7-10 core He burning8-9 envelope contraction
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Lequeux 2013
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Iben 2013

Lequeux 2013
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Subdwarfs: The Pop II Main Sequence

 Luminosity class VI
 1.5 to 2 mag fainter than a Pop I MS stars o the same spectral type
 Low metallicity low opacity (UV excess)  low radiation pressure, so smaller, hotter for the same stellar mass
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Schwarzschild


