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Upper thermosphere—exosphere particle model using the direct
simulation Monte Carlo (DSMC) method (K. Terada et al., 2016)

The strategy of the model is to track the trajectory and status of the simulated
particles, and then the physical quantities are obtained through statistical averaging.

Solar heating and IR cooling

u | - Velocity update

Photochemical reactions
« Add and loss

Move

—

Inflow and outflow
« Add and loss

« Position and velocity update |*

Collision

« Velocity update
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Photochemical reactions
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The EUV flux model (F;o7 = 150) (Rich

ards et al.,, 1994)
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Thermosphere model
for energetics and compositions (Fujiwara, 1996)

energy conservation equation

de [(K _I_K)POT E)th_l_(] E)+Q £ 0. +0
ot Jap “Hopl Yapc, "\ p STXRT P
continuity equation of mass mixing ratio (O, O,, N,)
oY; 1 1P 0 1P 0 P 0
Lot 202 ey + 202 (o )
where Tis the temperature, tis time, g is gravity, C, is the specific heat at a constant
pressure, His the scale height, pis density, K, is the coefficient of the molecular heat

condition, K;is the coefficient of turbulent heat conduction, Jis the electric current, Eis the
electric field, Qsis the solar heating, Qg is the radiative cooling, Qpis the particle heating, ¢, is
the mass mixing ratio of i-th species, m, is the molecular mass of i-th species, C;is the
diffusion velocity of i-th species, nis the total number density, mis mean molecular mass,

and D, is the eddy diffusion coefficient.
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