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A Study on Current Density Distribution Reproduction by
Bounded-Eigenfunction Expansion for a Tokamak Plasma

Kenichi KURTHARA

Department of Fusion Facilities
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(Received October 23, 1997}

Plasma current density distribution is one of the most important controlled variables to deter-
mine plasma performance of energy confinement and stability in a tokamak. However, its reproduc-
tion by using magnetic measurements solely is recognized to yield an ill-posed problem. A method to
presume the formulas giving profiles of plasma pressure and current has been adopted to regularize
the ill-posedness, and hence it has been reported the current density distribution can be reproduced
as a solution of Grad-Shafranov equation within a certain accuracy. In order to investigate its strict
reproducibility from magnetic measurements in this inverse problem, a new method of “bounded-
eigenfunction expansion” is introduced, and it was found that the reproducibility directly corresponds
to the independence of a series of the special function. The results from various investigations in an

aspect of applied mathematics concerning this inverse problem are presented in detail.

Keywords: Tokamak, Plasma Equilibrium, Plasma Current Density Distribution,
Axisymmetric Structure, Reproducibility, Identification of Current Density,
Ill-posedness, Plasma Control, Fredholm Integral Equation of the First Kind,

“Bounded-Eigenfunction Expansion” Method, Inverse Problem
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