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§1. Introduction.

A simple model of a confused plasma in tokomak machine can be described
by the following system :

—Au=2g(x, u) in 2,={xs ]| ulx)>0}, (1.1)
© —Au=0 in O\Q,, (1.2)
u|sp=unknown constant, (1.3)
—Sm%dszl (given positive constant), (1.4)

where 2 is a bounded domain in R™ with a smooth boundary and A is a given
positive parameter. £, is called a plasma domain and £2\%2, is called a vacuum
domain. We consider the free boundary problem of the following type:

(P) Find: ue H¥(Q) and 2,C2 s.t. u and 2, satisfy (E).

We call 02, a free boundary.
We consider this problem under the assumptions :

g(x, s)=0 if s=0, (1.5)

g(x, $)>0 if s>0, (1.6)
(A1)

g(x, s) is continuous in 2XR,

lim g(j; ) =0 uniformly in 2,

where p=n/(n—2) (if n>2) and p=3p,>1 (if n=2). By using (1.5) and (1.6),
we can rewrite (1.1) and (1.2) as follows.
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