Section 5.
Stellar evolution (ll)

5.1 Equation of state




Let’s understand these questions
with the words of physics

® \Why are stars so luminous?

® \Why do stars show L ~ M4?

® Why do stars evolve?

® \Why does the destiny of stars depend on the mass?
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Why does the destiny of the stars depend on the mass?




ssignment 2

2a. Derive pressure of ideal gas from the Maxwell distribution

2b. Derive pressure of degenerate electrons
(both for non-relativistic case and relativistic case

2c¢. Derive radiation pressure from Planck function
2d. Draw the regions where

- ideal gas pressure

- degenerate pressure of non-relativistic electrons
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Electrons do not become degenerate
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Stars can be supported by
electron degeneracy pressure

White dwarf
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White dwarf: supported degeneracy pressure
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Contraction of the core
= Expansion of the envelope

-

Shell burning => energy generation
(more than required to support the envelope )



Low/intermediate
mass stars
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Core contraction
=> Expansion of the envelope

=> Red giant
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Massive stars
(until He-burning)

Core contraction
=> Expansion of the envelope
=> Red super giant

Paxton et al. 2011




Contraction of the core
= Expansion of the envelope

-

Evolution in the rho-T plane is determined
by the properties of the core

T ~ M2/3 p1/3

M decreases => Lower part of the p-T plane



Summary: stellar evolution (ll)

® Properties of gas (microscopic)
==> properties of stars (macroscopic)

® Equation of states

® |[deal gas P~ pT
® Degeneracy pressure P ~ p3/3 (non-rel). P~ p4/3 (rel)

® Radiation pressure P ~ T4
=> |mportant in different areas in the rho-T diagram
® Stellar evolution

® Stars stop contraction when supported by degeneracy
pressure
=> No temperature rise => End of nuclear burning

® The core of low mass stars become generate



Let’s understand these questions
with the words of physics

® \Why are stars so luminous?

® \Why do stars show L ~ M4?

® Why do stars evolve?

® \Why does the destiny of stars depend on the mass?
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