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Development of Built-in Mode Converter Type Gyrotron
with 120GHz, 500kW-0. 1sec
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High power gyrotron with the built-in quasi-qptical mode converter was developed and
it achieved the Gaussian beam output of 0.lsec, 460kW at 120GHz, which was converted
from TE12, 2 whispering gallery mode (WGM)., Longer pulse operation of 0.213sec with the
oscillation power of 250kW was made. Then, no evidence of RF breakdown at the output

window and inside the tube was observed through the experiments for 0. Isec pulse

duration.

Keywords: Gyrotron, Whispering Gallery Mode, Gaussian Beam, Built-in Mode Converter,

120GHz, 0. lsec, 460kW
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Table 1 Design parameters of the builf-in mode
converter tvpe gyvrotron (E3970)

Eivpay E3970
B 120GHz
RiRE—F TE12,2
Hh 400kW
75 A g 100ms

Cy) s 30%
YoFaro8F— 1.5

HLEE Q1 579
EQiER =il 2.3kW/cm?2
HEixtN 500kW
BEIRELE . 36%
T— FERHE 80%
2Ly —RE 4 180mm
ek #12.4m
BHE #1270kg

Table 2 Parameters of JAERI gyrotron test facilities

¥— A8 & K-90kV
¥ — AN TR A30A
(3 — b2V ATIZ40A)
2oARp AL +0.5%LLF
230 A G AR08
IH TR 200 s BAF
ﬁé@ﬁf&ﬁ 9,.'.! S LJ'F
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Fig.1 Photograph of the built-in mode
converter type gyrotron {(E3970)
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Fig. 2 Distribution of cavity heat load at 500 kW oscillation
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Fig. 3 Cross sectional view of E3970 gyrotron
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Fig.4 Radial distribution of temperaturé increase and stress of
the window after 0.1 sec, 400 kW penetration of RF (120GHz)
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Fig.7 Signal of photo-detectors in E3570 gyrotron,
(a) sub window, (b) output window

100ms

Fig. 8 Waveforms of (a) beam voltage Vb, (b) beam current Ib
and (c) output RF
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Fig. 10 Calorimetric data of output power with 0.1 sec pulse
in E3970 gyrotron



