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THE EFFECTS OF CURRENT DISTRIBUTIONS ON THE
MHD INSTABILITY GROWTH RATES OF A
CYLINDRICAL PLASMA

Xu Fu Chen Le-shan

(Instilute of Mechanics, Academia Sinica)

Abstract

In this paper the ideal MHD instability growth rate o of a cylindrical plasma for
the surface kink mode is calculated by Galerkin’s method under the assumption that

jo:(F) = 2(s+2) (1 —#) and je(7) = j,+ #7(# — 1), and an analytical relation be-
s

tween ©° and the parameters (ng., m, K, a/b, s, P, ;) is found, where n, m, K are wave
numbers, g, is the safety factor, a/b the ratio of the plasma radius to the eonducting
wall radius, 8, the poloidal beta.

The conclusions are:
1. The effect of s: The result for m = 2 is in agreement with the conclusion of other
authors, that is the peak instability growth rate @p.: with an axial current distribu-
tion eoncentrated near the axis is smaller than the one with a flatter current distribu-
tion; on the contrary for m=1, either 8,=1 or B,=3, the former is greater than the
latter.
2. The effect of P: When B,=3, the @pex for P=5 is slightly greater than the one for
P=1.
3. The effect of B,: When B, increases from 1 to 3, the @pa nearly remains constant,
therefore it is permissible to have higher S,.



