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The Heavy Ion Beam Probe (HIBP) diagnostics on T-10 tokamak (R = 150 cm,
a = 33 cm) was modified to measure the local values of the plasma potential in
ECRH plasma (50= 2.2-2.5 T, 7pl - 75-280 kA). The Tl+ ion beam with the energy
up to 240 keV and intensity about a few dozens. The clear fall of potential in the
range of -200 —600 V was observed during the phase of the improvement plasma
confinement in the outer region with respect to EC resonance. The fall down of
potential accompanies the fall of Da and the density increase. The time evolution of
spatial profile demonstrates the formation of the thin (about 1 cm) area near the
limiter with strong Er (-300 V/cm), that proofs the H-mode observation in a circular
limiter tokamak.

CN0101723

The Correlation Between Energy Deposition of the Lower
Hybrid Wave and Hard X-Ray Radiationon Ht-7 Tokamak

B. L. Ling, Y. J. Shi, B. N. Wan

Institute of Plasma Physics, Chinese Academy of Science, 230031, China

During lower hybrid current drive, a non-Maxwellian current carrying tail of
energetic electron is created by the radio frequency (RF) waves. The electron tail is
formed through Landau damping of the lower hybrid wave. This high-energy tail
emits a continuum bremsstrahlung radiation due to collisions between the tail
electrons and the bulk plasma ions and electrons (the electron-ion bremsstrahlung is
dominant). A lot of important information about the high-energy electrons and the
physical mechanism of LHW propagation and absorption in plasma can be obtained
from the hard X-ray measurement.

A seven-channel Nal (Tl) array has been installed, which measured the hard X-
ray emitted perpendicular to the magnetic axis though a horizontal window on HT-7
tokamak during LHCD, of which the energy ranged from 20 keV to 500 keV. The
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measurement results indicate that the wave with small A<Z> deposit its energy
primarily within the inner half (r/a< 1/2) of the plasma column, while the wave with
larger A O mainly deposit its energy in the outside of the plasma column. The hard
X-ray radial profile is more peaked in high plasma density and become broad in
lower plasma density. The phenomenon is consistent with the accessibility condition.
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A dense magnetized plasma, as produced by high-current discharges of the
Plasma-Focus (PF) type, can form locally very small (tiny) regions - so called "hot-
spots" - characterized by extreme values of basic parameters. Within such hot-spots
the electron concentration can reach 1020~1021 cm"3, and electron temperature can
exceed 1 keV1'1. Detailed observations, as performed for PF-discharges under
different experimental conditions, showed that dimensions of the hot-spots are of the
order of micrometers, and their life-time varies from several to about dozen
nanoseconds.

Numerous studies proved that such high-density and high-temperature plasmas,
as those forming the hot-spots, are sources of intense X-ray pulses'21. It was shown
that the hot spots are formed in a determined sequence, starting near the electrode
ends, and later on appearing at a larger distance, when a current-sheath layer
collapses the discharge axis'31. There were also observed pulsed electron- and ion-
streams emitted mostly along z-axis, but in opposite directions'41. More detailed X-
ray measurements, performed with two crystal spectrometers simultaneously'51,
demonstrated the selected X-ray lines reveal different polarization. This effect can be
explained by a non-maxwellian distribution of electron velocities and the appearance
of directed electron beams, as well as strong local electric- and magnetic-fields.

The main aim of this paper was to present a concise review of recent studies of
the non-linear phenomena described above. The considered studies have been
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