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High beta plasmas with over4% of the volume averaged beta,〈β〉, are obtained in the LHD

experiments1 . Then it becomes possible to investigate transport characteristics of plasmas in

the relevant beta region to reactors which have almost5% of 〈β〉. According to the results of

recent analysis with respect to the global confinement property based on the empirical scaling

ISS952 , no disruptive degradation was found up to〈β〉 ∼ 4%, while gradual degradation of

confinement efficiency was observed. The improvement factor of the energy confinement time

compared with ISS95,HISS95 , showed decrement by about30% when〈β〉 increased from2% to

4% 3 . Local transport analysis has been made in order to clarify the causes of such degradation.

The analysis is carried out using the gyro-reduced Bohm (GRB) type model as reference. The

dependence of ISS95 on the parameters is almost similar to that of the GRB model. The ratio of

the effective thermal transport coefficient,χeff , which is evaluated from the experiment, to the

transport coefficient by the GRB model,χGRB , is studied at various radial positions. It is found

that degradation of transport at the peripheral region is large. At the normalized minor radius,

ρ = 0.9, χeff /χGRB becomes large in the highβ regime by some factors of5 ∼ 10 . On the other

hand, the degradation ofχeff /χGRB is weak aroundρ ∼ 0.5.

As some possible reasons for this degradation, following causes can be considered. (1)

Effects of the pressure-driven MHD modes : In LHD, which is a heliotron type device, it is

predicted that the pressure-driven MHD modes become unstable in the highβ regime at the pe-

ripheral region. (2) Degradation of confinement property at the high density or high collisionality

regime : At the high collisionality regime even in lowβ cases, confinement degradation, which

is compared with the GRB type model or the ISS95 model, was also observed4 although the

reason is not clear. On LHD, highβ was achieved in the density region near the density limit. (3)

Increment in ergodicity of magnetic flux surfaces in the peripheral region with the increment in

β : From the results of the 3-dimensional MHD equilibrium code which does not assume nested

flux surfaces a priori, it is shown that a stochastic region at the edge begins to penetrate to the

core region whenβ increases5 . In order to study the effect of the pressure-driven MHD modes

which is listed as (1) above, comparison between the experiment and the anomalous transport

model by the resistive g-mode6 will be carried out.
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