75 Ak — )2 BIT A Force Balance
— RN D A = R L& REE—

¥
B

I A G I R A S S

= % X BT W OB b ET

¥
i

i
H

H B

Force Balance in Plasma Hole:
Mechanism of Ion Flow and Role of Viscosity

by
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Abstraet: Spontanecous formation of a stationary vortex structure with density hole around the
central axis, plasma fiole, has been observed in a cylindrical ECR plasma. The driving mecha-
nism of characteristic ion flow in plasma hole is examined from the viewpoint of force balance in
the fluid equation. On the one hand, the balance between electric force and Lorentz force deter-
mines the flow velocity field in peripheral region, which gives rise to EXB rotation of the periph-
eral plasma. On the other hand, it is revealed that the balance between centrifugal force and
Lorentz force governs the flow velocity field in central region, ie., anomalous EXB solution is

realized in central region. A remarkable similarity between the flow field of typhoon and the plas-

three orders of magnitude higher than the classical one. The characteristic radial flow observed

in the plasma hole is attributable to its anomalous viscosity.

Key words: plasma hole, vortex, ion flow, EXB drift, directional Langmuir probe, force balance,

centrifugal force, anomalous viscosity
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