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Understanding high wave-number (k >30cm-1, kρi ~ 10) turbulence (electron-scale 

turbulence such as ETG) is one of the important issues for high temperature plasma 

confinement studies towards ITER, because some simulation studies had predicted the 

electron-scale turbulence will still remain after the suppression of the ion-scale turbulence. 

Regardless the turbulence interactions between multi-scale instabilities are a crucial issue, there 

were not so much experimental observation of the electron-scale turbulence. Recently, a 

millimeter-wave back-scattering system has been developed and installed for this aim in LHD. 

Also, the isotope effect is considered to be one of the biggest mysterious topics in magnetized 

fusion plasma community. Gyro-Bohm nature should lead to increased ion-scale turbulences in 

linear space considerations. Therefore, we try to measure the multi-scale turbulences in last 

LHD deuterium experimental campaign. 

In 4 MW ECH heating plasma which the electron density is 3x1019m-3, the peak of 

electron temperature is 3 keV and the ion temperature is 1.5 keV, the observation shows that the 

electron-scale turbulence is localized at around reff/a99 ~ 0.8 which is slightly inside the 

strongest temperature gradient position. Preliminary analysis shows that the amplitude of the 

electronic-scale turbulence in the deuterium plasma is smaller than the amplitude of the 

hydrogen plasma, and this characteristic does not match that of the ion-scale turbulence. 
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