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Performance and Experience of a 110 GHz Gyrotron Operation on the
JT-60U ECH System

Masami TAKAHASHI*, Masami SEKI, Mitsugu SHIMONO, Masayuki TERAKADO,
Koichi IGARASHI*, Kazuhiro ISHII* and Atsushi KASUGAT"

Department of Fusion Facilities
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute
Naka-machi, Naka-gun, Ibaraki-ken

(Received August 29,2003)

The JT-60U electron cyclotron heating (ECH) system has been introduced to suppress
MHD instabilities via a current profile control by local heating or current drive and to start-up
plasma current. The ECH system consists of four 1 MW-110 GHz gyrotrons, four 60 m
transmission lines composed of a corrugated waveguide with a diameter of 31.75mm and two
steerable type mirror antennas.

Recently, a gyrotron developed for ITER has realized high power in an extremely high

frequency range of millimeter waves although there was no high power source around 110
GHz ten years ago. Therefore, it requires many techniques to operate the gyrotoron. The
oscillation conditions had to be found at output power 1 MW by adjusting the magnetic field
parameters and anode voltage after heater aging. Then conditioning of the gyrotoron was done,
where the pulse length is gradually extended in order to operate for 1 sec level of pulse length.
Beside, the gyrotron was improved by installing RF absorber inside the gyrotron, which
absorbed unnecessary RF waves, to be operated stably at high power for long pulse.
Consequently, 1 MW-5sec of the designed value was achieved and the ECH system with four
gyrotrons successfully injected the millimeter wave energy of 10MJ into plasmas, which is

the world record.

Keywords: JT-60U, ECH, Gyrotron, High Power, Long Pulse
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