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STUDY OF ELECTRON HEAT PULSE PROPAGATION WITH TWO FREQUENCIES SET OF GYROTRONS ON T-10 TOKAMAK
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The 130 GHz gyrotron was recently installed on T-10 in addition to the set of 4 gyrotrons with 140 GHz frequencies.  Sawteeth-free plasma was created either by high-field-side off-axis ECRH (140 GHz) or by low-field-side off-axis ECRH (130 GHz) at r/a ( +/- (0.45). Outward heat pulse propagation (HPP) with dynamic electron heat diffusivity eHP( 0.2(0.3 m2/s (at 0.2< r/a < 0.37 and R/LTe =R(Te/ Te up to 23) was created by switching on the on-axis ECRH (130 or 140 GHz) imposed on the background, which was created by off-axis ECRH. Our pioneer result is fully confirmed [1]. Inward cold pulse propagation (CPP) was created by turning-off the off-axis ECRH. The central electron temperature Te(0) responds with significant ~20ms delay. Slow inward CPP with R/LTe rises up to 17 on the cold wave front, can be described well by eHP ( 0.1 m2/s at r/a <0.3 in a time interval limited by the appearance of the first sawteeth oscillation. Off-axis ECRH forms the region of the improved transport in low-shear zone with q slightly above 1. Later, q reduces due to the current redistribution during CPP (HPP). The region of the improved transport is able to survive under R/LTe up to 23 (2.3 Ohmic value of R/LTe). Ohmic value of R/LTe lies above the “critical” one because enhanced HPP (induced by sawteeth or on-axis ECRH with eHP ( 1-2 m2/s) is observed at all tokamaks at Ohmic background. Somehow, off-axis ECRH increases the “critical” value of R/LTe over 2.5 times. The last T-10 experiments show the exact importance of the vicinity to q=1 for slow CPP with eHP ( 0.1 m2/s because under stronger current redistribution (e.g. due to increase of non-central ECRH power or by further shift of the resonance position away from centre) we observe the increase of  eHP  values.The analysis of HPP (CPP) at both sides of plasma column simultaneously shows light asymmetry of eHP values and confirms the validity of the results. Part of the results described above was reported in [2].
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