_ecture 28

 Eddington approximation
(Stix pp 52-54)

» 2-stream approximation



Last time...

Magnetic buoyancy

Solar cycle polarity reversals
Refraction in the Sun
Convection

Eddington approximation
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Why does convective velocity
decrease with depth?

Because of cooling only from the top
Because density increases downward
Because the gas spreads over large scales
Because temperature increases with depth
Because sound speed increases with depth
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. from lecture 27

Enthalpy flux
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Mixing length approximation
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Radiative transfer solution

Radiative transfer dl non-gray 9L _y _g
u—=1-9S dz,
dr

Thermal equilibrium p%Jr PV.u=-V.F
(energy equation) dt
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Two-stream approximation
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2-stream approximation

Because of =Q-=
d T

we have P:Po"'PlT & _p=0=LF
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Eddington approximation

Radiative transfer dl non-gray 9L _y _g
u—=1-9S dz,
dr
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Thermal equilibrium F = J‘nz| dQ:ZﬁJ'M dz = const
4 -1

1
Boundary condition ~ F,= [n,1dQ =27 du = const
at the top (t=0) 2m 0

upperhalf

ansatz (trial solution) | =1, + 4,



Eddington approximation

Note that L L
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Eddington approximation

dl,

Because of —0 , = const
dr
we have |0=a2'+b
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What we learned today

 Eddington approximation
— gives | proportional to t+2/3

» Two-stream approximation
— gives | proportional to t+1



