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THE PARALLEL CLOSURE PROBLEM CONCERNS THE EVALUATION OF THE
CHEW-GOLDBERGER-LOW (GYROTROPIC) PART OF THE STRESS TENSOR:
PCGL = pL| + (p|| —pL)bb = pl + (p|| —pL)(bb — |/3),

with p = (2pL+p))/3.

(Species indices will be omitted when equations apply to either species or to the ions.
The electron species index will be made explicit in the simplified form of the electron

equations after taking the small electron mass limit.)



KEEPING O(pus, /L) +O(ppvi,/L?) IN A FINITE-LARMOR-RADIUS, FAST DYNAM-
ICS ORDERING [i.e. 9/0t = O(p,Qu/L) + O(p*Q,/L*) and u = O(vy,) + O(p,vy,./L)], THE

EVOLUTION EQUATIONS FOR THE COMPONENTS OF P¢““’ ARE:
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Here, the non-gyrotropic, FLR terms P%", q,, qp, and ¢ are known (except for a non-

Maxwellian contribution to q, and qp,). For the electrons, P”" and ¢ can be neglected.



Specifically,
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where the m — 0 limit can be taken for the electrons.



The non-Maxwellian contributions q;, and qg, to the perpendicular heat fluxes are:
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where

A = ) [dv v —ul v =l = b (v — w2} [fO1v) = fau(v)],
A = (m22) [div v —ul b (v =) [fOv) = fru(v)],

iy = (mP/4) [dv v —ua = [b-(v—wP} {5b- (v —w] — v —uP} [fOW) - faur(v)] .



IF THE PERPENDICULAR ELECTRIC FIELD, HENCE THE PERPENDICULAR
FLOW VELOCITY, WERE SMALL (i.e. E, ~ dvyB and u, ~ dvy,), THE DRIFT-
KINETIC ANALYSIS COULD BE CARRIED OUT IN THE LABORATORY FRAME.
THEN, USING AS PHASE-SPACE VARIABLES THE LABORATORY FRAME KI-
NETIC ENERGY ¢ = m(v] + v})/2 AND MAGNETIC MOMENT 4 = mv?/(2B), THE
ELECTRON DRIF-KINETIC EQUATION BECOMES:
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in agreement with the conventional analyses.



