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What can be Expected from Computer Simulations of Fusion Plasmas ?
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Abstract

Computer simulations are expected to play an important role in advancing the high-efficiency R&D of
fusion plasmas. However, it is risky to put forward a particular simulation simply because it is cheap
and it appears to be correct. The simulation of a vertical displacement event is introduced as an exam-
ple of a simulation which seems to be correct, while the resistive MHD simulation of internal disruption
is introduced as a simulation which seems to be incorrect. We show transport phenomena in plasmas
produced by computers, and discuss what can be expected from computer simulations. The future pos-
sibility of reliable simulations following the progress of computer performance is examined. The import-
ance of manpower in simulation studies is emphasized as well as the necessity for experimental results
to be compared with numerical results.
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Fig. 1 Schematic (a) eddy current on vacuum vessel dur-
ing current quench and (b) drag force causing VDE.
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Fig. 2 Dependence of VDE growth rate and direction on

vertical position of magnetic axis. Closed and open
circles are experimental data of JT-60U and solid
curve is obtained from simulation. Plasma located
initially at the neutral position is hardly displaced.
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Fig. 3 Radial profiles of safety factor q before crash (solid
curve) and after crash (dashed curve). Kadomtsev
predicted q is flattened by full reconnection during
internal disruption.
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Fig. 4 Evolution of magnetic configuration on poloidal
cross section during internal disruption. Results are
obtained from resistive MHD simulation. m= 1/n=
1 magnetic island grows and afterwards full recon-
nection occurs.
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Fig. 5 Structures of drift turbulence. Equi-potential curves
are plotted. Results are obtained from particle
simulation in toroidal geometry. Large-scale struc-
ture is developed due to toroidal effect in (a). This
structure is fractionized by the sheared flow and
transport becomes small in (b).
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