
Ideal MHD instability is theoretically predicted in the
high-beta plasmas in the inward-shifted configurations of the
Large Helical Device (LHD), such as the position of the mag-
netic axis in vacuum, Rvac

ax , is 3.50 m. In order to evaluate
the effects of the predicted instability on the local transport
property, transport analysis based on the power balance in the
steady state is made for the plasmas with the inward-shifted
configurations. In the previous study for the high beta plasmas
1), the beta dependence of the local transport coefficients in

the peripheral region were evaluated by comparing with the
reference transport coefficient, χISS04, which has the same
parameter dependence as the ISS04 scaling 2). The local
transport was degraded at the normalized average minor ra-
dius ρ = 0.9 with the increment in volume-averaged beta, �β�,
even when the change of the magnetic configuration by beta
increment was considered. The configuration effects were in-
cluded in a renormalization factor for the local transport co-
efficients, gISS04

renχ
int. The value of gISS04

renχ
int was derived from

the results in the low beta region with various Rvac
ax positions.

The same evaluation method is applied for the inward-shifted
plasmas in this study.

In the present analysis, the optimal magnetic configu-
ration data for the high beta plasmas are derived based on
the spatial profiles of the electron temperature, Te, from the
database of magnetic configurations which are prepared in
advance. The NBI deposition power is evaluated by the
Monte Carlo simulation code. The thermal transport coeffi-
cients are derived by using TASK4LHD code with TR-snap
which is one of the modules of TASK 3) and modified to read
the 3D-equilibrium data. The effective transport coefficient
χeff = (χe + fχi)/(1 + f), ne = fni is used since Ti = Te

is assumed. Here, f = 1 is used in the case of TR-snap.
Figure 1 shows beta dependence of the normalized local

transport coefficients, χeff/(gISS04
renχ

int
χISS04), at ρ = 0.5 in

three different Rvac
ax positions which are (a) 3.60 m, (b) 3.55 m

and (c) 3.50 m. The �β� region in Fig. 1 (b) and (c) is be-
tween 1 % and 2.5 % since the number of plasmas with high
magnetic filed strength, |B|, in the inward shifted configura-
tions is small. From the results in Fig. 1 (c), the value of
χeff/(gISS04

renχ
int

χISS04) in the Rvac
ax = 3.50 m configuration is

large in the range of 1 < �β� < 2 % and it shows decreasing
tendency in the range of �β� > 2 %. Moreover, it is needed
to analyze the plasmas in the low beta region in the inward
shifted configurations since more wide beta region is required
to make clear the beta effects on the transport property.

(a)

0.00 1.00 2.00 3.00 4.00

1

10

<βdia> [%]

χef
f /(

g re
nIS

S0
4 

in
t  * 

χIS
S

04
)

γ = 1.254
Rax

vac = 3.60 m

ρ = 0.5

.........

(b)

0.00 1.00 2.00 3.00 4.00

1

10

<βdia> [%]

χef
f /(

g re
nIS

S0
4 

in
t  * 

χIS
S

04
)

γ = 1.254
Rax

vac = 3.55 m

ρ = 0.5

.........

(c)

0.00 1.00 2.00 3.00 4.00

1

10

<βdia> [%]

χef
f /(

g re
nIS

S0
4 

in
t  * 

χIS
S

04
)

γ = 1.254
Rax

vac = 3.50 m

ρ = 0.5

.........

Fig. 1: Beta dependence of the normalized local transport
coefficients at ρ = 0.5. The reference transport coefficient,
χISS04, has the same parameter dependence as the ISS04 scal-
ing and the coefficient gISS04

renχ
int contains effects of the change

of the magnetic configurations. (a) Rvac
ax = 3.60 m,

(b) Rvac
ax = 3.55 m and (c) Rvac

ax = 3.50 m.
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