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Parameters in the outer core

normalized value

R, =3.5x10%m

Outer core radius

Thermal diffusivity & ~ 5 x 107°m?/sec

Viscosity v ~ 1 x 107 "m?/sec

Electrical resistivity 1 ~ 2m?/sec

Mass density p ~ 1 x 10*kg/m?>

Poloidal magnetic field B = 0(10"")T

Flow velocity V ~ O(10™%)m/sec

Vs ~ 0O(10*) m/sec

Sound velocity

Alfvén velocity Va ~ O(107°) m/sec

Rayleigh number Ra ~ 10%°

Reynolds number Re = VR,/v ~ O(10°)

Magnetic Reynolds Rm = VR,/n ~ O(10°)

Magnetic Prandtl Pm =5 x 107°

Pr=20.2

-------------------------------------------------------

Prandt]l number

Ekman number

-------------------------------------------------------

A= B2/262p0pm ~ O(10)

Elsasser number

Magnetic energy density / Flow energy density

= (2)/ (%) = wavy ~ oao)

Ekman# = [Bl & fEl/#6 TE BUR RS ~ 1077
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FEF B 511x514%x1538x2 (REAMIZF200041)yK)
INTA—A -
E, =2.3x10""

Ra =1.5x10%
Pm =1
Pr =1
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Isosurface of wz:
Sheet convection \

(T((
n:n;r!'[

Streamlines of velocity: Zonal flow
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Magnetic flux tube formation
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E, =2.3x10" E, =2.6x107°

“magnetic barrier”
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