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IN A LOW-COLLISIONALITY AXISYMMETRIC EQUILIBRIUM, AND IN TERMS OF THE
RANDOM VELOCITY VARIABLES (vﬁ,vi) IN THE REFERENCE FRAME OF ITS MEAN
FLOW, THE PART OF THE GYROPHASE-AVERAGED NON-MAXWELLIAN ELECTRON
DISTRIBUTION FUNCTION THAT IS ODD WITH RESPECT TO v|’, IS
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THE SOLUTION FOR THE ABOVE ODD DISTRIBUTION FUNCTION WOULD SPECIFY

e THE OHMIC AND BOOTSTRAP PARALLEL ELECTRON FLOW:
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e THE PARALLEL COLLISIONAL FRICTION FORCE:
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e THE MAGNETIC-SURFACE-AVERAGED NEOCLASSICAL PARALLEL VISCOSITY:
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THE FUNCTION A% IS DETERMINED AS THE SOLUTION OF THE GENERALIZED
SPITZER PROBLEM:
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WHERE C. IS THE GYROAVERAGED LINEAR ELECTRON COLLISION OPERATOR AND
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IT SHOULD BE DESIRABLE TO SOLVE THIS PROBLEM USING THE EXACT FOKKER-
PLANCK COLLISION OPERATOR AND A MAGNETIC GEOMETRY CONSISTENT WITH
AN ACTUAL GRAD-SHAFRANQOV EQUILIBRIUM.



USING THE POLAR VELOCITY COORDINATES (v, y),
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CAN BE EXPANDED IN THE LEGENDRE POLYNOMIAL SERIES
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SPLIT THE LINEAR FOKKER-PLANCK COLLISION OPERATOR C. INTO ITS LORENTZ
PART v.p(v,v)L AND THE REMAINDER, TO BE DENOTED BY C. :
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C. IS DIAGONAL IN THE LEGENDRE REPRESENTATION:
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FOR )\ < 1, USING THE EXPRESSION OF £ IN THE )\ VARIABLE AND THE LEGENDRE
SERIES EXPRESSION OF C. IN THE y VARIABLE:
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AND, AFTER DIVIDING BY v = ¢/ cos x = v'(1 — AB/Bya,)/*:
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NOW, CALLING
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AND THE SPITZER PROBLEM BECOMES THE FOLLOWING EQUATION FOR K(y,v", \):
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INTEGRATING TWICE, WITH THE BOUNDARY CONDITION K(¢,v',1)=0:
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WHERE THE PARAMETERS 4!, (¢), THAT CONTAIN ALL THE INFORMATION NEEDED

ABOUT THE MAGNETIC EQUILIBRIUM GEOMETRY, ARE
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AN ITERATIVE SOLUTION CAN BE DEVISED IF THE CAe,l TERMS ARE CONSIDERED TO
BE SUBDOMINANT FOR [ >3 (AS IS THE CASE IN THE LIMIT OF LARGE /).

ACCORDINGLY, THE LOWEST APPROXIMATION WOULD BE
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THE PROPOSED ITERATIVE PROCEDURE REQUIRES ONLY TO INVERT THE 1-D
OPERATOR (. — v.p(¥,v') /74 (/) AND TO APPLY THE 1-D OPERATORS (,; .

THE OPERATOR (. — v.p(¥,v')/~i, () DIFFERS FROM THE [ = | COMPONENT OF
THE COMPLETE COLLISION OPERATOR, C.; = C.; — vep(1,v') , ONLY BY ~}(¢) # 1
WHICH REFLECTS THE NEOCLASSICAL TRAPPING EFFECTS IN A NON-UNIFORM B.

THE COMPLETE FUNCTION K(¢,v,A) COULD BE RECONSTRUCTED FROM ITS
MOMENTS, K, (¥,v"), ONCE THESE HAVE BEEN SOLVED FOR. HOWEVER, FOR THE
PURPOSE OF OBTAINING THE RELEVANT KINETIC CLOSURE VARIABLES, ONLY THE
LOWEST MOMENT, Kj(¢,v"), IS NEEDED.



