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

XXX conference on plasma physics and CF, February 24 – 28, 2003, Zvenigorod


INCREASE OF PLASMA BETA IN THE SOLENOID OF AMBAL-M
T.D. Akhmetov, V.S. Belkin, I.O. Bespamyatnov, V.I. Davydenko, G.I. Dimov, Yu.V. Kovalenko, A.S. Krivenko, P.A. Potashov, V.V. Razorenov, V.Ya. Savkin, G.I. Shulzhenko
Budker Institute of Nuclear Physics SB RAS, Novosibirsk, Russia,
e-mail: akhmetov@inp.nsk.su
Experiments on increasing plasma pressure in the fully axisymmetric mirror trap AMBAL-M are underway. With the machine being filled by a turbulent plasma stream from a gas-discharge source located before a solenoid mirror throat, the plasma in a 7 m long solenoid was obtained with diameter ~0.4 m, density ~0.5(1(1013 cm-3, electron temperature ~50 eV, and ion energy ~200 eV.

In further experiments we studied the plasma density increase when the source was moved closer to the entrance solenoid throat, and also when the second source was installed and pulse hydrogen puffing was made into the solenoid plasma [1]. It was found that the plasma density increased up to ~1.5(1013 cm-3 after optimization of the source location, and by about one third when the second source was installed from the opposite end of the trap. Controllable hydrogen puffing into the solenoid allowed us to increase the plasma density in a wide range from 2(1013 to 6(1013 cm-3 owing to ionization and heating of additional gas by the plasma. All mentioned experiments are characterized by maintenance of high electron and ion temperatures due to continuous plasma heating by the source.

The achieved high plasma density together with its temperature being constant, made it possible to start study of the plasma with finite beta in an axisymmetric, open mirror trap  ((=8(p/B2 is the ratio of the plasma pressure to magnetic field pressure). The ( value can be changed by varying the plasma pressure and magnetic field strength. Experiments demonstrated that when the magnetic field in the solenoid was reduced from 2 to 1 kGs, the plasma density, electron and ion temperatures decreased insignificantly, and estimate gave (~0.4. Numerical calculation shows that according to theory ( will be limited by ballooning instability at 0.8 in the AMBAL-M solenoid. At present the experiments are carried out on more accurate measurement of radial profiles of the plasma density, electron and ion temperatures, necessary for evaluation of ( value.

[1] T.D.Akhmetov, V.S.Belkin, I.O.Bespamyatnov, V.I.Davydenko, G.I.Dimov, Yu.V.Kovalenko, A.S.Krivenko, P.A.Potashov, V.V.Razorenov, V.B.Reva, V.Ya.Savkin, G.I.Shulzhenko, Experiments with Dense Plasma in the Central Solenoid of AMBAL-M, Proceedings of 4th Int. Conf. on Open Magnetic Systems for Plasma Confinement, Jeju, Korea, 1-4 July 2002 (to be published in Transactions of Fusion Science and Technology, American Nuclear Society).
