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Anelastic approximation
Subsonic:
Small thermodynamic perturbations:

mass conservation

momentum conservation
(subtract out hydrostatic eq)

heat equation

equation of state

same magnetic equations

Reference state:   only a function of r,
                             hydrostatic equilibrium,

                              adiabatic (usually)

(assuming constant dynamic viscosity)

+  (heating)
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2D  Boussinesq convection        ρbot / ρtop  = 1
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2D  Anelastic convection        ρbot / ρtop  = 148



 Turbulent convection
with rotation and magnetic field

Ek  =  ν / 2ΩD2  = 10- 9

Q = Bo
2D2 / µρνη = 106

 ν = κ = η        ρbot / ρtop  = 12

 Ra  = gαΔTD3 / νκ = 1012  
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Entropy perturbations in the equatorial plane

Stable radiative interior and unstable outer convection zone
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    Opposite patterns of differential rotation in the equatorial plane
maintained by convection in different profiles of density stratification
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Entropy perturbations

Differential rotation maintained
by density-stratified turbulent convection
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Entropy perturbations

Differential rotation maintained
by density-stratified turbulent convection
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Non-axisymmetric, z-component of vorticity
                    in a meridian plane




