Energy transfer in a star

* Radiation (rondom motion of photons)
— u(x) : thermal energy per unit volume at x

— Assuming that 1/6 of the photons moves toward x
direction, and letting the mean free path /
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Energy transfer inside a star

* Transfer by convection
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Energy transfer in a star

* When radiative diffusion
dominates, energy flow rate L(r) is
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* Transfer by convection

Surroundings: T+AT, p+AT, p+AT

Keep moving up, If the lifted
gas pocket has lower density
than the surroundings.
Condition for convection
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Summary of Energy transfer equations
* Transfer efficiency by convection
is very high, so in the convective
region: dT_[dT}
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Energy transfer equation

(supplement)
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therefore, energy transfer eqation is
when radaiative (V <V _,):V =V _,

when convective : V=V_,
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* About Le doux criterion
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Energy conservation

Modifying ¢, into a more convenient form

(using the first law of thermodynamics)
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Full set of equations

* Rewrite equations as a function of m

P
om  4rrZp
ar Gm 1 &%
Tt et . A2 2 (with acceleration term)
Bl i1 T P
B N TP oy o Ot
ar _ GmT - 3xLP
om  4nrtP v V=V, :M'V:anvec)
% - % (Z"ﬁ 3 Zrik) (BREM KH p.93~)
j k !

* Usually solved by the Henyey method
— Non-liner boundary condition problem
(boundary conditions depend on time implicitly)

— Define 8y as the difference between the temporal
and true solution. Then linearize the equation for
Sy to solve

— Repeat (iterate) this procedure until 85y becomes
sufficiently small




