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Ion cyclotron range of frequency (ICRF) waves have been used for plasma production, heating and sustain-
ing MHD stability in the GAMMA 10 tandem mirror. Maximum ion temperature has reached 10 keV and
the temperature anisotropy (which is defined as the temperature ratio of perpendicular to parallel to the
magnetic field line) becomes more than 10. In such high performance plasmas with the strong anisotropy,
high-frequency fluctuations, so-called Alfven-ion-cyclotron (AIC) waves, are spontaneously excited. The AIC
waves are excited as eigenmodes and have several discrete peaks in the frequency spectrum. In addition to
magnetic probes installed in the peripheral region, a microwave reflectometer system is introduced for the
measurement of spatial structure of density fluctuations owing to the ICRF waves in the core region. Cou-
plings between the ICRF waves for heating and the excited AIC waves are clearly observed in the central
cell of GAMMA 10 with the reflectometer for the first time. Parametric decay of the heating ICRF waves to
the AIC waves and low-frequency waves are discussed. Waves which have differential frequencies between
discrete peaks of the AIC waves are also observed in the region around 0.1 MHz. To evaluate wave-particle
interactions, the behaviors of high-energy ions with energies more than 5 keV are measured with semicon-
ductor detectors installed in the central cell and in the east end. Ions escaped across the magnetic field line are
detected in the central cell and ions along the field line are detected in the east end. The fluctuations around
0.1 MHz are detected only on the signal of the semiconductor detector installed in the east end. Pitch angle
scattering of high-energy ions owing to those low-frequency waves are clearly indicated. Considerable en-
ergy transport to the ends owing to the AIC waves is suggested theoretically. Energy flow along the magnetic
field line is one of the important subjects when the ICRF power is injected in the perpendicular direction to
magnetic field line.

This work is partly supported by Grant-in-Aid for Scientific Research under the Ministry of Education, Cul-
ture, Sports, Science and Technology, Japan (N0.21540506) and also by the bidirectional collaborative research
program of National Institute for Fusion Science, Japan (NIFSO9KUGMO040).

Country or International Organization of Primary Author

Japan

Primary author: Mr ICHIMURA, Makoto (Japan)

Co-authors: Dr KOHAGURA, Junko (Plasma Research Center, University of Tsukuba); Dr HIRATA, Mafumi
(Plasma Research Center, University of Tsukuba); Dr YOSHIKAWA, Masayuki (Plasma Research Center, Univer-
sity of Tsukuba); Dr IKEZOE, Ryuya (Plasma Research Center, University of Tsukuba); Mr IIMURA, Takuma
(Plasma Research Center, University of Tsukuba); Mr YOKOYAMA, Takuro (Plasma Research Center, University of
Tsukuba); Mr SATO, Tatsunori (Plasma Research Center, University of Tsukuba); Mr IWAI, Toru (Plasma Research
Center, Unversity of Tsukuba); Prof. IMAIL Tsuyoshi (Plasma Research Center, University of Tsukuba); Ms SHIMA,



Yoriko (Plasma Research Center, University of Tsukuba); Mr SAITO, Yu-ki (Plasma Research Center, University of
Tsukuba); Mr UGAJIN, Yumeto (Plasma Research Center, University of Tsukuba)

Presenter: Mr ICHIMURA, Makoto (Japan)

Session Classification: Poster: P6

Track Classification: EXW - Magnetic Confinement Experiments: Wave—plasma interactions; cur-
rent drive; heating; energetic particles



