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SPHERICAL HARMONIC EXPANSION

1. Expand the electron velocity distribution in a series of Legendre polynomials.  Each term in
the series brings in more anisotropy

  
f
v 
v ,
v 
r , t( ) = Pk (cosθ) fk v,

v 
r , t( )

k =0

∞

∑

where   
v 
v  is the vector velocity and v is the speed.
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c.  Pk(cos θ) is the kth Legendre polynomial
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2. Keep only the first two terms
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where f0 is the isotropic component.  Substitute into Boltzman’s equation with
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.  (See Appendix A of Cherrington.)
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3. Elastic collisions only:

For ∂f
∂t

= 0, ∂
∂z

= 0 , and elastic collisions only.
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Solve for S1 from b. and substitute into a.
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In energy representation
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In velocity representation, solve for 
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