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A magnetic confinement fusion reactor requires the sustainment of a high-temperature and 

high-density plasma by fast ion from the fusion reaction. The fast ion confinement study in 

stellarators and helical devices is rapidly developing. To study fast ion confinement and 

transport mechanisms both in the plasma, the FIDA diagnostic was installed in the Large 

Helical Device (LHD). In the FIDA diagnostic, the Doppler-shifted D alpha light from fast 

neutrals is utilized as signals of fast ions, where these fast neutrals are produced by the charge 

exchange process between fast ions in the plasma and actively injected neutral particle by a 

Neutral Beam Injection (NBI). An enhanced FIDASIM, which is improved to simulate in a 

three-dimensional magnetic configuration device such as stellarator and helical types, was 

applied on LHD to analyze the FIDA diagnostic. In this presentation, to understand the effect of 

the superposition of the electron cyclotron resonance heating (ECRH) on the fast ion 

distribution and transport, measurement of the radial profile of fast ion using the FIDA 

diagnostic was performed in the MHD-quiescent plasma. In this experiment, the rotational 

direction of the magnetic field is counter clockwise. The typical magnetic configuration in the 

LHD (Rax=3.6 m) is used and the field strength was set at 2.75 T. NBI injects deuterium neutral 

beam. The FIDA measurement is performed by the injected NBI #4 while the plasma is 

sustained by the tangential NBI #1 (co-NBI) and ECRH. Also, the tangential NBI #1 is used as 

the main source of passing fast ion. The experiment is performed by the injected NBI #1 ~147 

keV and NBI #4 ~57 keV. In the case of overlapping with ECRH, the center of plasma was 

heated. Although one might expect the FIDA signal to scale with the slowing-down time, the 

FIDA signal correspond to 30 keV ~ 180 keV decreased approximately 16% and the FIDA 

signal correspond to 100 keV ~ 180 keV only increased 37% when the electron temperature 

increased 400%. Calculations with GNET to understand this surprising result are underway. 

The detailed results and discussions will be presented in the conference. 
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