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Nuclear Fusion Research and Development
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Height is ~3 m, weight is ~800 kg. The gyrotron is installed in a 
superconducting magnet weighing ~7 T. The major three 
breakthrough technologies used were: high order mode cavity for 
high power oscillation, artificial diamond window for long pulse 
operation and an energy recovery system for high efficiency.
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Steady state operation of 1000  s was achieved, far 
exceeding 400  s standard operation time of “ITER”. By 
control of beam current, arcing in the gyrotron was 
eliminated, the vacuum pressure was lowered, and the 
average output power measured by the dummy load was 
very stable during the oscillation.
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Collector

Window
Cavity for
exciting high
power RF

Electron Gun

Super-
conducting
Magnet

Accel. volt. (20kV/div)

Beam curr. (5A/div)

RF (a.u.)

Arc. (a.u.)

Degree of vacuum
(1x10-7

torr/div)

Output power (a.u.)

1000 s
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By the control of the voltage of the cathode heater during 
the shot, the temperature of the electron emitter can be 
stabilized and the beam current decrease is suppressed.

Pre-programmed
heater voltage (V)

Controlled beam current

Heater voltage (V)

Beam current
w/o control

0
-200 0 200 400 600 800 1000 1200

10

60

80

100

120

20

30

40

Pulse duration (s)

B
ea

m
 c

ur
re

nt
 (

A
)

H
ea

te
r V

ol
ta

ge
 (

V
)




