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Abstract A novel chain bunching cavity of gyroklystron amplifier, which is the clustered-cavity with TE mode, is studied.
Analysis and calculations have been done by using three-dimensional electromagnetic code. The effect of loss medium on Q
factor of bunching cavity is discussed, and the influence of the number of coupling-holes on resonance characteristic is also

analyzed. Simulation results are in good agreement with cold-test experiment. Finally, a chain bunching cavity is designed

for the developing Ka-band frequency-tripling gyroklystron amplifier.
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Fig. 1 Construction of the TE mode clustered-cavity


http://www.cqvip.com

64 BEES PR E R AT RO RSB R R MBS 433

H2 BES—ET

Fig-2 A subunit of clustered-cavity
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Table 1 Dimensions and calculated frequencies of the clus-
tered-cavity

BT R1 R <] D BEERf
(mm) {mm) ( mm) (mm) ( GHz)
1 10.57 10.82 15.33 12 33.8
2 10. 40 10.65 15.08 12 34.2
3 10.26 10.51 14.88 12 34.6
4 10.10 10.35 14.65 12 35.0
F2 AAUFERE
Table 1 Cold-test results
BT 1 2 3 4
YW #E/GHz 33.6 34.0 34.4 34.8
QM 88 111 137 95

EN.m’

1.1371e+000
N 1.02342+000
%7 9, 0967e-001
s 7.9596e-001

EE ¢ g2z5e-001
5.6854e-001

4.5483e-001
3.4113e-001
2.2742e-001
1.1371e-001
0.0000e+000

3 174 EEREG T
Fig.3 Distribution of the electric field in & quarter clus-
tered-cavity
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Fig.4 Distributing of the standing waves in the clustered-
cavity
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Fig.5 Q factor versus dielectric loss tangent
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Table 3 Comparison of the frequencies and Q factors for 4
and 8 holes, respectively

— BEf EEfL AN
o {GHz)l

4070,
(GHn (%) & % g

1 33.8 33.9 0.30 102.0 77.9 23.6
2 34.2 34.3 0.29 101.2 76.8 24.1
3 34.6 34.7 0.29 99.3 76.4 23.1
4 35.0 35.1 0.29 101.1 76.5 24.3
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Fig.7  Distribution of the electric field in a quarter clus-
tered-cavity with 8 holes
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Fig. 6 Q factor versus loss dielectric thickness
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Table 4 Dimensions and frequencies of the clustered-cavity
for the 3™ harmonic multiplying gyroklystron

—_ R1 R2 R3
$ D

(mm}  (mm) (mm) (mm)

R f
(GHz) ¢ E

1 10.27 10.52 14.89 12 34.7 94.8
2 10.10  10.35 14.65 12 35.2 101.6
3 9.97 10.22  14.45 12 35.5 101.9
4 9.81 10.06 14.23 12 36.0 94.6
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Fig. 8 Schematic of the 3™ harmonic multiplying gyroklystron
[7]Lawson W, Calame J P, Hogan B P. Performance charac-
3 %iﬁ teristics of a high-power X-Band two-cavity gyroklystron.
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