
Last time

• Sound waves

– Nonlinearity: shocks

• Polytropes

– Linear temperature profile
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Lecture 22

• SBO observing sessions

• Convection experiment

• Solar convection simulations

• Questions on HW4



RB convection



From lecture 14
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Momentum eqn:

Ignore pressure for now,

so as to understand

buoyancy effect
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no  factor

(mistake!!)



Nonideal effects (simplified)
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Momentum eqn:

Assume 

for simplicity
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here:  is the

thermal (radiative)

diffusivity
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Rayleigh-Benard convection
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General definition

of Rayleigh number

critical value:

27p4/4=657



Nonlin Sound



Topology of convection
(Stein & Nordlund)



Why do so slow

A. Lower parts are less unstable

B. Scale height larger

C. Spherical geometry ignored



C
o

u
rt

e
s
y
: 

B
o

b
 S

te
in

 (
M

S
U

)



What was most unclear

A. Neutrino production

B. Center to limb variation

C. Maxwell equations

D. Vector algebra

E. Magnetic pressure



What was most unclear

A. Helioseismology

B. Fourier transform

C. Thermodynamics (entropy)

D. Alfven waves

E. Sunspots 



What we learned

• Convection experiment

• Solar convection simulations

• Questions on HW4

• Sign up for SBO observing sessions


