The eigenmode formations of ICRF waves
in the central cell of GAMMA10
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INTRODUCTION

The production of high density plasmas (>10'"m™) is required in the present
tandem mirror experiments.
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The plasma production depends on the wave excitation in the plasma.
Eigenmodes are strongly excited when the boundary conditions in the
axial and radial directions are satisfied. The formation of eigenmodes
Is investigated in both cases of HHFW and waves with near the
fundamental ion-cyclotron frequency.

ICRF SOURCES

Three ion cyclotron range of frequency(ICRF) sources (RF1,RF2, and RF3) are used in the
experiments. Two types of ICRF antennas are located at near both ends of the central cell.
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The density clamping when RF1(Fundamental ICRF) is used,

and the release of the density clamping by RF3(HHFW)
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2-D calculation for the wave propagation

in inhomogeneous and axisymmetric plasmas

(With Prof. AAFUKUYAMA in Kyoto Univ)

The formation of eigenmodes in ICRF waves is investigated in the GAMMA10
central cell by using the two-dimensional wave calculation code.

The Maxwell equation for the vector and scalar potential is solved by FEM.
ne dielectric tensor is cold plasma approximation including the collision.
ne wave fields are calculated on the bounded, inhomogeneous, and
axisymmetric plasmas in the mirror magnetic fields.

Maxwell equation for the potential (coulomb gauge :V+A=0)
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The experimental conditions in the GAMMA10 central cell are used in this
calcuration.
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Results of caluculations

The wave dispersion relation was calculated in the GAMMA10 central cell.
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Change of the radial structure of wave electric fields

accompanied with the new modes appearance

Each eigenmode has different radial structure of electro-magnetic fields.
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SUMMARY

The formation of eigenmodes in ICRF waves is investigated in the GAMMA10
central cell by using the two-dimensional wave calculation code.

RF1 (fundamental ICRF)

Only one radial eigenmode can be formed in the present density
range. The density has been clamped at the point where the wave
Is strongly excited.

RF3 (HHFW)

HHFW can excite several radial eigenmodes simultaneously in the
wide density range. As the density increases, the eigenmode with
the higher radial mode number Is excited strongly. It is suggested
that the radial mode transition is essential for the density increase.

Future works

Improvement for the boundary conditions of the central cell end.
Optimization for the high density plasma production by HHFW.




