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§11. Inclusion of Collision Term in Linear Now pitch angle scattering operator is considered as a
Gyrokinetic Eigenvalue Problem: Il specific collision model,
v, O 5 0
Yamagishi, O. C=5a,0-2)5

If collision term is approximated as C(h,)
[C(hF) /E RS =~ B3 | the linear gyroki-

netic (GK) equation may be written as
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with z = v /v, and v. is usual energy dependent collision
frequency. When distribution function f is decomposed
by the normalized Legendre polynomial p; = v/l + 1/2P,

as f =), fipi, the collision term is
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where \IJOU Jop®) —aly) |J0A|(|k) —Z.'UJ_JlASjc) is defined.

Here k means kth calculation, and k£ = 0 corresponds to
collisionless case. In addition to 6 and wy in Ref. [1], we
may define for o dependent complex function v, ,
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for circulating part, and

fi= / dmfzz / (der\pi(ala]) £ ()

[ 2h\/7 " pilole]) fx (a),

if A = h(1 — 2?) is used as the pitch angle variable. The
integral range is taken for both circulating and trapped
particles. The Legendre function is oscillating with [ and
the summation with respect to [ is usually much smaller

0 hg than each [ term. Thus it is necessary to estimate fl
v, () = / do' — (v, (") — 12), accurately in each 6 mesh.

o ol The pitch angle collision operator satisfies number and
0 1 (% , hd , energy conservation automatically. Then momentum
Vo = ™ Js d |”H| v (6"), conservation will be imposed, > (>, [ d®vmwCyy) =
! 0 0. For arbitray weight W, the velocity integral of a func-

Ty = (w = wg +ivy)/wp, tion g becomes zero by changing g to g*

for trapped part. Then we have formal solutions . [ dPogW
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for circulating part with real number p, and

Here it is assumed that the field part of collision term
is propotional to the Maxwellian. As an example, the
parallel momentum conservation is considered. Then
gs = C(hs) = —vshs and W = (mgv)s + (gsr /gs)mev) )
for each s species, to obtain new v, function with parallel
momentum conservation.
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for trapped part with integer p. For definitions of w;, wy, 6
and wgq, see Ref.[1].
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