XXVIII conference on plasma physics and CF, February, 19-23, 2001, Zvenigorod

XXVIII conference on plasma physics and CF, February, 19-23, 2001, Zvenigorod


The longitudinal electric field effect on plasma confinement bifurcation on TUMAN-3M tokamak

Andrejko M.V., Askinazi L.G., *Bulanin V.V., Vildjunaz M.I., Golant V.E., Zhubr N.A., Kornev V.A., Krikunov S.V., Lebedev S.V., Rozhdestvensky V.V., Tukachinsky A.S., Shevkin E.A.

Ioffe Insitute, St.Petersburg 194021, Russia
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The possibility to initiate the L-H and H-L transitions by a current profile perturbation has been studied on the TUMAN-3M tokamak. Such a perturbation was created using fast current ramp up or down or by the magnetic compression of the plasma column by the rapid increases of toroidal magnetic field. In the first scenario (current ramp up) the plasma current profile has been peaked, whereas in the two others (current ramp down and magnetic compression) it has been broadened. On the other hand, both the current ramp up and magnetic compression led to a short-time increase in toroidal electric field, while this parameter decreased (and even changed its sign) in the current ramp down scenario. The current ramp up and magnetic compression were found to initiate the L-H transition, while the current ramp down led to the H-mode termination. In other words, the direction of the confinement bifurcation  (L(H or H(L ) correlated with the sign of the longitudinal electric filed perturbation, rather than with the current profile evolution. This behavior complies with a model of L-H transition, which is based on taking into account the longitudinal electric field perturbation effect on a radial electric field generation. The radial electric field then influences the turbulent transport of particles and energy, thus leading to the confinement bifurcation. 
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