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 Using a train of microwave millisecond pulses for electron cyclotron resonance 

heating (ECRH) it is possible to study relaxation processes in current-free plasmas. For the 

axial ECRH experiments at the L-2M stellarator, the second harmonic of the extraordinary 

wave is routinely used for plasma heating. In these experiments, we utilized sequence of four 

2.75 ms microwave pulses in two heating regimes: (a) either 1.86 ms, or 2.34 ms pause 

between the pulses, heating power PECRH = 0.2 MW; and (b) 1.86 ms pause between the 

pulses, PECRH = 0.36 MW. The energy lifetime τE was found to be 2 and 1.3 ms for the 

regimes (a) and (b), respectively. 

 In both regimes, plasma breakdown and following heating are already achieved 

during the first microwave pulse. In this current-free plasma, we observed the following: the 

average electron density is almost constant during the entire pulse train; the central electron 

temperature and plasma energy remain constant by the order of magnitude during the entire 

pulse train, although, they have a trend to decrease from pulse to pulse; and the electron 

temperature profiles flatten.  

 It was found that the level of the short-wavelength density fluctuations (k = 20 cm
-1

) 

in the vicinity of the ECRH absorption region increases from pulse to pulse while the level of 

the long-wavelength fluctuations in the edge plasma and their spectral composition do not  

change. We also observed a time delay between the sharp increase in the edge floating 

potential and beginning of the ECRH pulse. We also observed the similar delay between the 

increase in the edge floating potential and the increase in the central temperature Te. 
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