Evidence of EBW hegting on the TST-2 sphericd tokamak

S Shirawd, A. Ejiri*, K. Hanada®, M. Hasegawa, H. Hoshik,
A. lyomass’, Y . Kamada, H. Kassharal, O. Mitarai®, K. Nakamure®, N. Nishino®, H. Nozatd',
S Ohara’, K. Saseki®, K. N. S0’ Y. Tekaed', Y. Takag®, T. Yamed and H. Zushi®

1. Graduate Schoal of Frontier Sciences, Univ. Tokyo, Kashiwa 277-8561, Japan
2. Graduate School of Engineering Sciences, Kyushu Univ., Kasuga 816-8580, Japan
3. Resaarch Indtitute for Applied Mechanics, KyushuUniv., Kasuga 816-8580, Japan

4., Graduate Schoal of Scence, Univ. Tokyo, Tokyo 1130033, Japan
5. Schoal of Engineering, Kyushu Tokai Universty, Kumamoto 862-8652 Japan

6. Graduate School of Engineering, Hiroshima Universty, Higashi-Hiroshime, 739-8527, Japan

Electron Berngein wave (EBW), which can propagate in a overdense plasma and strongly
absorbed by dectron cydotron damping, is an dtractive candidate for heating spherica tokamak
(ST) plasmes. A key issue for EBW hesting is to identify the optimum mode-converson (MC)
scenaio for ST. Perpendicular X-mode injection from the low fidd Sde has advantages such as a
ample launcher design and a possihility of dendty scde length (L) control, required for good MC
efficency, independent of the core plasma So far, only low power EBW recaiving experiments
have been reported usng this scenario. In order to examine the feaghility of this scenario, EBW
heating experiments were peformed on the Tokyo Sphericd Tokamek -2 (TST-2), which was
temporarily moved to Kyushu Universty to take advantage of 200 kW of 8.2GHz microwave
power.

A new launcher conggting of 8 waveguide horn antennas, and a movable locd limiter surrounding
the antennas, were inddled on the low filed Sdeof the torus, beow the midplane The locdl limiter
was usd to change L, in front of the antennas and could be moved in the range R = 625 mm to
665 mm. Upto 140 KW of microwave power was injected perpendicularly from the low fidd Sde.
In some discharges dl of ndl, Ha, radiated power P, (Measured by an absolute extreme ultraviolet
detector) and soft X-ray (SX) emisson (1-10 keV) meesured by a surface barrier diodewith a Be
filter increesed , after RF turnon. The increase of SX emisson indicates the generation of high
energy eectrons by EBW injection, though a direct dectron temperature messurement was not
avalable. Equilibrium recongruction dso shows the increase of the Sored energy by about 15%
after RF turn-on. However, the bresk-in-dope analyss shows teding power by RF isa mogt ~15
kW, indicating that a sgnificant portion of the injected power may have been absorbed before
reeching the plasma core.



