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FORMATION OF THE CURRENT-CARRYING ACCELERATED ELECTRON BEAM UNDER THE SECOND FAST VORTEX ELECTRIC FIELD RAMP UP IN THE TOKAMAK PLASMA

Esipov L.A., Krikunov S.V., Rozhdestvensky V.V., Shevelev A.E., Yaroshevich S.P.

Ioffe-Institute of the Russian Academy of Sciencies, St.-Petersburg, Russia

Acceleration of electrons and formation of the current-carrying beam during the second fast Ez 

ramp up in the quasistationary stage of the FT-2 tokamak plasma ohmic heating were studied at various densities by the combined, MW+HXR, diagnostics. The diagnostics is based on the simultaneous registration of the synchrotron and collective emission power, Pse, ce, together with the HXR intensity, Ihxr, and its energy spectrum. The fast loop voltage, Ul, increase producing the significant Ez growth in the plasma periphery was provided by switching on an additional power source to the first winding of the tokamak transformer.

It was shown that the fast approximately 10-fold Ez growth is accompanied not only by the slower Ip and Ne increase but also by the short, 2-3 ms, HXR, MHD-activity flashes, longer, up to 15 ms, SE flash and then by the second HXR one of the same duration appearing with a some delay. In this time the CE flash was not observed at various plasma densities.

As follows from the experimental data and estimations, 1ms later of the Ul ramp up the effective Ez reaches up to 0.1 V/cm and diminishes during 10 ms like Ip, Ne, Pse to the initial level equal 0.01 V/cm. It penetrates only in the free electron acceleration region. This promotes the birth rate increase and acceleration of runaway electrons as well as additional acceleration of fast electrons coming here from the plasma core. The Pse and second HXR flashes witness about increase of quantity and energy of fast electrons. It was found that after the Ez ramp up the electron energy growth rate is weekly changed. The first short HXR flash is due to the fast electron losses initiated by the MHD-activity which is excited under appearance of the resonant magnetic surface near the limiter during the Ip increase. The second longer one is basically produced by electrons with energies 500-2000 keV coming slowly to the limiter because of the drift orbit displacement. It was demonstrated that in the dense, Ne > 3(1013 cm-3, plasma the fast electrons arising under the second Ez ramp up form the circular current-carrying beam of accelerated electrons existing during 15 ms in the peripheral plasma region. The beam provides the Ip increase observed and suppresses partly the excited MHD-activity. These results are in accordance with the data obtained earlier in analogous experiments on the Tuman-3 tokamak.
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