DRIFT VELOCITY FROM BOLTZMANN'S EQUATION
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From the two-term spherical harmonic
expansion A
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Since fp isisotropic, c‘jo cosqg dW integrates to zero.
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where the brackets integrate to 1.



DiFFUSION FLUX AND COEFFICIENT FROM BOLTZMANN'S EQUATION

From the two-term spherical harmonic expansion,
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where c‘jOvazsinq dg =n,, the average electron density.
Set % 0 and E = 0 (only “thermal motion”)
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Thediffusion flux in the z direction is G, = ngv, =g < v cos ¢ > = Q (:)vz(fO +f, cosq) d’v.

Since c‘jo cosqg dW integrates to zero, then
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where we assume T = constant and the diffusion coefficient D = nl1<_rT (also called the Einstein
m

relation).

So we see that obtaining the conventional expression for diffusion flux as described by Ficks
Law requires as a minimum that temperature T not be a function of position. However to go
from our expression for G, to Ficks Law we must also assume the np,(v) = constant and the fo(Vv)
isaMaxwellian. We then have
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