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Here we report dynamic response of micro-fluctuations and turbulent flux to a low frequency heat wave in-
duced by the ECHmodulation and development of observation of low frequency fluctuationwith long distance
radial correlation length comparable to the plasma radius (long-range mode) in LHD. A low frequency global
wave is excited by central ECH power modulation at 25 Hz. The typical low-density L-mode NBI plasmas are
chosen as targets. Density fluctuation is measured with an O-mode reflectometer and time evolutions of tem-
perature and temperature gradient are measured with a 28-channel radiometer. Experimental observations
show that (i) the responses of heat flux and micro-fluctuation amplitudes to the change in temperature gradi-
ent have hysteresis characteristics and (ii) the long-range mode is a possible candidate to explain a correlation
between micro-fluctuations at distant positions. These results deny the local transport model, where turbu-
lence is determined by local temperature gradient, and strongly suggest that turbulence should be determined
by global interactions within the radial correlation length.
This study pioneers research of the following fundamental processes for turbulence transport, i.e., (1) dynam-
ics of micro-fluctuations, (2) relations between turbulent flux, fluctuation amplitude and local temperature
gradient, (3) comprehensive observations of low frequency long-range modes. These results will open the
way to understand physical mechanics of turbulence transport. This is beneficial for turbulence control in
future burning plasmas.
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