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MHD-RCM Coupling
Global Magnetosphere-Ionosphere Model (MHD) Inner Magnetosphere Model (RCM)

ρ, u, B, p at cell centers

Ionospheric potential, Φ distribution

Pressure of superthermal particles

Map RCM superthermal pressure
to magnetosphere grid (assuming 
that pressure is constant along
magnetic field lines)

Field line volume : V =

∫
ds

B

Field line mass : M =

∫
ρMHD ds

B

Field line pressure : P =

∫
pMHD ds

B

Calculate

Calculate equatorial crossing of 
magnetic field lines originating 
from  RCM ionospheric grid points

Interpolate ionospheric potential to RCM grid

Map open-closed field line
boundary to RCM grid
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