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FIRST RESULTS OF NEUTRAL BEAM INJECTION HEATING IN THE TUMAN-3M TOKAMAK.
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In 2004 the first neutral beam injection (NBI) experiments on TUMAN-3M tokamak [1] in the Ioffe Institute were carried out. The neutral beam injection heating substantially increases experimental opportunities in the TUMAN-3M [2]. It allows study plasma behavior near β-limit (the ratio of the plasma kinetic pressure to the pressure of the magnetic field), generation of noninductive currents. Besides, additional heating allows investigation of mechanism of transport barrier formation in condition of rotating plasma. The numerical simulations show that the delivered power is enough for increasing β up to the limit, generation of 20% noninductive current and excitation of strong rotation.

Tests of NBI system have been completed in spring 2004. Ion source current ( 30 A, deuterium beam energy ( 28 keV and NBI power ( 500 kW were obtained in the tests. Pulse duration was 20 ms.

In the first NBI experiments the neutral beam power was 330 kW. The plasma parameters were as follows: BT = 1 T, IP = 130 kA, nav = 1.8(1019 m-3. Two-fold increase of stored energy was observed in the NBI experiments. Some peaking of ne(r), Te(r) and j(r) was observed. Ion temperature increased from 140 to 210 eV. Little effect on ion temperature could be explained by interaction of beam with entrance port wall, causing partial cut of the beam. The “training” of the entrance port wall will allow reduction of beam interaction with entrance port wall. Planned boronizition of the vessel will decrease impurities influx.
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