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Theory and simulation of plasma flux control
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The purpose of the present work was to explere, by theoretical and computational means, pos-
sible methods for improving fusion plasma confinement by external control of plasma fluxes. The
work was conducted as a four-year project research for the fiscal years, 1981-1984, at the Insti-
tute for Fusion Theory, Hiroshima University,

Yarious works conducted can roughly be classified into three categories: i) current-drive and
r.f. heating in tokamaks, ii) r.f. control of loss fluxes in open systems and iii) supporting funda-
mental research, In i), the following two works were extensively and systematically carried out:
a} control of loss Auxes and input energy fluxes by r.f. waves, particularly concerning the ICRF
heating and its application to large tokamak machines and projects; b) simulation study of dynamic
control of plasma currents, particularly concerning the current ring formation and stability and the
current start-up by REB injection. In addition, a model analysis of LHW current-drive taking ac-
count of asymmetry of r.f. profile was carried out. In ii), a new numerical method efficient for
analyzing 2D Viasov equilibrium and stability was developed and was successfully applied to
bumpy cylinder, axisymmetric thermal barrier with sloshing ions, double cusp, etc. In addition,
properties of sheet plasmas were studied and a new code was developed to calculate vacuum B-
field, Iniii), drift wave instability in a sheared magnetic field and associated transport was studied
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from various view points. In addition, high-energy ion spectrum in laser produced plasma was
studied and a new numerical method for solving stiff differential equations was developed.
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