IN=YNES: e ey

6. Characteristic Oscillations of Sheet Plasma

M. Bashir Chaudhry

The characteristic oscillations of a plasma with steep density gradient are studied
numerically. Plasma is assumed to be collisionless and is uniform in the y-z plane with
a Gaussian density profile in the x-direction. The half width A of the plasma is of the
order of ion Larmor radius p;. Such a plasma is called the sheet plasma. The Landau
and cyclotron damping as well as the finite Larmor radius effects play an important
role for the characteristic oscillations of the sheet plasma. To analyze the characteristic’
oscillations, an integral equation in wavenumber space is derived by using the Vlasov
and Poisson equations. This equation is solved numerically. Frequency of eigenmode
is assumed to be of the order of ion cyclotron frequency. The eigenmodes corres-
ponding to the ion Bernstein wave (k//=0; ky is the wavenumber along the lines of
force) and electrostatic ion cyclotron wave (k;=finite) are calculated. When the width
of the sheet plasma is large (for example A=5p;), it is found that the eigenfrequency
can be well approximated from the dispersion relation of the uniform plasma. These
modes are strongly affected by finite ion Larmor radius effects. For an ideal sheet
plasma () =pj), it is found that the fundamental mode is little affected by the finite
ion Larmor radius effects and the eigenfrequency can be approximated by w = wv/1+T,/T;

for finite k& / mode. The damping rate of this mode is rather small.
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