SPHERICAL HARMONIC EXPANSION
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Expand the electron velocity distribution in a series of Legendre polynomials. Each termin
the series brings in more anisotropy

¥
f(v, 7,t) = § P, (cosq) (v, T, t)

k=0

where v isthe vector velocity and v is the speed.
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Po(cosq) =1 -l sotropic component f I
Pi(cosq) = cosq -Driftin direction of Vy
field
P»(cosq) = %f (1+3cos2q) -Higher order transport
% (3cos’ q—1)

Keep only thefirst two terms
¥
f(v, T, t)=f, (v, F, )+, (v, T, t)cosq, Q fo(V)4pvidv =1

where fo is the isotropic component. Substitute into Boltzman's equation with
qE

E=Ez a:m— (See Appendix A of Cherrington.)
Mo  vIf, 9,11 20
Mo v, 95,11 2 -

& G 3T M. 3y 5 (0)=5;
i, T 9 Tif _

VR M T



_2k+1 f
= “Ap ﬁk@%)dw

3. Elastic collisions only:

Forj‘l]%t 0, %:O,andelasticcollisionsonly.

Solve for S; from b. and substitute into a.
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Note that f; isfinite (e.g., anisotropic) only for E [D.
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In energy representation
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In velocity representation, solve for
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