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Properties of Multiscale Finite-Beta Gyrokinetic Plasmas W.W.
LEE, E.A. STARTSEV, R.A. KOLESNIKOV, Princeton Plasma Physics Laboratory
— The numerical issues arise from the ﬁAnite—ﬂ gyrokinetic MaxwellA equation of the
form, [V3 — Bm;/me— B](0¢ 0t) = —B(by- V) fvﬁ(égi—dge)dvu +(bo-V) [ (dg; —
dge)dv| + BV x bo - [(ms/me)(kn + Fre) — (Kn + k13)/7)] will be discussed. The
equation is the result of a new simulation scheme which separates out the fast
particle response due to quasi-static bending of magnetic field lines by letting dg =
F—(1+4)Fy— [ dx)r- 6B, so that a new full density and/or temperature gradient,
which is set up by the fast particles, is transverse to the direction of the full field,
background plus perturbation, where b = by + 0B/By, 6B = VA x 130, Y =
¢+ [(0A)/0t)dz)/c, ¢ and A| are the perturbed potentials, and » represents the
zeroth-order inhomogeneities. For Bm;/me(= p2/62) > 1, it is found that, we need
to use a computational grid based on the electron skin depth ., which can be
an order smaller than pg, the length of interest, in agreement with the analytical
perturbative methods in solving this type of singular equations. The adequacy of the
above equation for the perturbations of the order of k ~ k,' where k is the perturbed
wavenumber, will also be presented along with their conservation properties. The
issue of transition from 4 f to total-F in finite-3 PIC simulations in general geometry,
based on the particle weights, will also be discussed. 'W. W. Lee and R. Kolesnikov,
Phys. Plasmas 16, 04506 (2009).
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