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Particle Simulation of a Finite Plasma Including
the Magnetic Filter and the Plasma Grid

Kouji MUTOU, Hiroshi NAITOU and Osamu FUKUMASA

Abstract

Two dimensional electrostatic particle simulation is implemented to study potential formation in the

system including the magnetic filter and the plasma grid. In the case of uniform density and tempera-

ture profile, the plasma grid can not locally control the plasma potential. In the case of nonuniform

profile in which the magnetic filter separates the plasma into high density and high temperature (source

plasma) and low density and low temperature (diffused plasma) regions, plasma potential is high in the

source plasma region and low in the diffused plasma region. It is possible that plasma potential in the

diffused plasma is locally controlled by changing plasma grid potential.
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Fig.1 Schematic diagram of the simulation model
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Fig.2 Spatial profile of the filter magnetic field.
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Table.1 Simulation parameters

system size Lx=1284
Ly= 64A
number of electrons N,=8192
number of ions N,;=8192
Debye length Ap=2A
mass ratio m;/m, = 1836
temperature ratio ) T,/T.=0.1
width of time step At=0.2a@pe !
number of time steps 10000
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Fig.3 3-dimensional view of the plasma potential
profile for (a) ¢pe/Te=0.0, (b) p/Te=1.0
and (¢) ¢pc/Te=2.0.
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Fig.4 3-dimensional view of the plasma potential
profile for the plasma including negative
ions. Here, negative ion density is equal to
electron density.
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Fig.5 Initial density and temperature profile.
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Fig.6 3-dimensional view of the plasma potential profile for (a)gpc/Ten=0.0, (b) dec/ Ten=0.5, (C) ¢pc/

TeH:1~0 and (d) ¢pg/TeH:l.5.
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