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LOWER HYBRID WAVE EXCITATION AND PROPAGATION IN FT-1 TOKAMAK AT SMALL PLASMA DENSITIES

Gurchenko A.D., Gusakov E.Z., Korkin V.V., Larionov M.M., Novik K.M., Selenin V.L., Stepanov A.Yu.

Ioffe Institute, Politekhnicheskaya 26, 194021 St.Petersburg, Russia

Lower Hybrid (LH) waves are widely used at present for current drive in tokamaks. In spite of the fact that the current drive efficiency experimentally achieved in large machines is close to theoretical estimations, the physical picture of LH wave propagation and absorption in toroidal plasma systems is still far from been completed. In particular it is true in respect to the problem of LH wave number spectrum formation, which in the case of modest size tokamaks had got the name of “spectral gap” problem. 

The present paper is devoted to experimental study of excitation and propagation of slowed down component of LH wave in tokamak plasma. A special Enhanced Scattering technique, utilising back scattering in the Upper hybrid Resonance (UHR), sensitive to small-scale waves is used for this purpose. The experiment was carried out at FT-1 tokamak (R=62.5 cm, a=15cm, Bt=1T,  Ip=30 kA, ne(0)=1.5 1013 cm-3 , Te(0)=400 eV) . The LH wave at frequency 935 MHz and power up to 50 kW was launched into the plasma by capacitively coupled loop antenna. The microwave probing was performed in the LH antenna toroidal cross section and in cross section opposite to it. The back-scattered microwaves, both downshifted and up shifted by the LH wave frequency were observed in both diagnostics cross sections, however the maximal signal was measured in the LH cross section in the antenna vicinity. The corresponding radial wavelength is 0.015 – 0.025 cm, which is only possible for Ion Bernstein waves directly excited at the LH antenna. The back-scattering signal and the wave number quickly decrease for UHR moving into the plasma. At distance 2 cm from limiter the typical radial wavelength in both diagnostic cross sections is 0.1 – 0.25 cm, which corresponds to LH waves possessing parallel refractive index 8 - 20. In the cross section opposite to the LH antenna the small-scale waves were not seen at the limiter. 
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