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Narushima, Y., Watanabe, K.Y ., Sakakibara, S.,
Cooper, W.A. (CRPP Lausanne, Switzerland)

In Heliotron plasma, it is not concerned with the
current driven instabilities because the plasma does
not need the plasma current to make its confinement
magnetic field. In the actual experiment, there are
some kinds of currents like the bootstrap current and
Ohkawa current. Therefore, it is worthwhile to study
the characteristics of stabilities of the current carry-
ing plasma. The MHD stability analysis with the low-
n ideal 3-D MHD stability code TERPSICHORE[1] has
been carried out to examine the characteristics of the
current carrying plasma with finite 8. The equilib-
rium calculated with VMEC code[2] has the parame-
ters of the magnetic axis (Rax=3.75m) and coil pitch
parameter (7.=1.15), in which the configuration has
higher rotational transform compared with the stan-
dard one. For an equilibrium modeled, the profiles
of the plasma current density and the pressure are as-
sumed as j(p) =jo(1—p?) and B(p)=/So(1-p?)(1-p®),
respectively. The fixed boundary condition is adopted
for the analysis. Figure 1 shows a result of calcu-
lation for Bp=0.5% and I,=55[kA/T]. The profile of
the rotational transform /27w goes up by the effects
of the finite 8 and I,(Figl(a)). The m/n=1/1 mode is
destabilized(Figl(b)) and the current driven term dom-
inates the potential energy((Figl(c))). The unstable
region of m/n=1/1 mode is shown in Fig.2 as a By vs.
I, space, which indicates that the plasma is destabi-
lized in the high 8 and/or high I, region. In case of
the higher I, region (I,>40[kA/T]), the current driven
term is dominant in the potential energy while the pres-
sure driven term is dominant in the case of lower I,
(I,<40[kA/T]). In the lower I,(I,<40[kA]) and finite
beta (1.0[%]<B80<3.0[%]) plasma , the plasma current
contributes to making of the pressure driven mode un-
stable.
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