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Theoretical and numerical properties of shear Alfven and compressional
Alfven waves in gyrokinetic plasmas in toroidal geometry are presented:

1) We will show that the difference in treating the polarization drift be-
tween the MHD and gyrokinetic formalism leads a totally different relation-
ship between the two branches of Alfven waves. In the gyrokinetic formal-
ism, there is a natural separation between them through frequency ordering,
whereas, in the MHD limit, the separation can only be achieved through ge-
ometric ordering. The simple treatment presented here helps to understand
the underlying physics and is in agreement with the previous analyses based
on the more formal procedures of gyrokinetic ordering.!?

2) We have also extended the original split-weight particle simulation
scheme? based on F' = Fy+ Iy+Jh within the V) formalism to a more general
geometry, where ¢ = ¢ 4 (1/¢) [ Aydz)o is calculated along the unperturbed
orbit. A more complete derivation for toroidal plasmas will be presented
elsewhere.?

3) The possibility of simulating microturbulence in the transport time
scale based on gyrokinetic particle simulation will also be explored. It in-
volves the interplay between 1) shear Alfven physics in the presence of spatial
inhomogeneity, 2) profile modification, 3) pressure balance equation, and 4)
changing magnetic equilibria. Details will be discussed.
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