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EXPERIMENTS on ruwaway electrons suppression during discharge disruption on Т-10 TOKAMAK
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Runaway electrons (RE) generated during discharge disruption in tokamak present the serious  danger for operation of large machine like ITER [1]. Re interaction with plasma facing components  can result in their damage or even disruption and plasma contamination by impurities. In experiments on several large present tokamaks the formation of accelerated electron tails in current quench phase was observed. For the suppression of electron acceleration during this phase it was proposed a number of methods, for example – massive injection of gas with effective electrons slowing down due to collisions [2]. But injection of necessary for this gas amount will result in unacceptable high loads of ITER vacuum pumping system. A new scheme of electron acceleration suppression in discharge disruption was proposed recently based on dense gas jet injection [3]. It must result in current channel shrinking and development of MHD instabilities, expulsing accelerated electrons. According estimations for this will be necessary to inject an order less gas amount than for collisional slowdown. Experiments to validating this scheme were performed on T-10 tokamak. In these experiments initiation of discharge disruption was obtained by deuterium pellet injection, approaching limit plasma density and gas injection. Character of disruption behavior was similar in all cases. Current quench was characterized by two phases – slow (up to 20-24 MA/s) and fast – (up to 80 MA/s). The slow phase duration can vary in broad range – from 1-2 ms up to 70-80 ms. During slow phase the periodic development of MHD instabilities was observed in the form of bursts on loop voltage. It was obtained that noble gas injection (Не, Ar, Kr, Xe) by electromagnetic valve located near plasma boundary can result in: 1) transition of slow phase of current quench in fast one; 2) suppression of hard X-ray pulse (i.e. electron acceleration) in some regimes during fast phase of current quench; 3) initiation of the secondary MHD perturbations if current rump down rate is not too fast. 
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