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Abstract Mode selection of a moderate power gyrotron operating at the ISM frequency and the second harmonic is dis-

cussed in detail. By analysis and calculation for electron beam-wave coupling, mode competition, voltage depression and

limiring current, and ohmic losses, considering the compactness of the configuration, the result obtained is that TE;; mode

is probably a best choice for the technology gyrotron operating at the ISM frequency.
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Table 1 Bessel zero,cavity radius and beam radius

X

for candidate modes

TE,. & T n Ry{lmm) R,(mm){(s=1) R,(mm){sx=2)
2,1 3.054237 6.04 3.64 n.a.
0,1 3.831706 7.58 3.64 n.a.
3,1 4.201189 8.31 6.04 3.64
4.1 5.317553 10.52 8.31 6.04
1.2 5.331443 10.54 7.58 3.64
5,1 6.415616 12.69 10.52 8.31
2.2 6.706133 13.26 3.64 or 10.54 7.58
0,2 7.015587 13.88 3.64 or 10.54 6.04
6,1 7.501266 14.84 12.69 10.52
3,2 8.015237 15.85 6.04 3.64
1,3 8.536316 16.88 7.58 10.54
7.1 8.577836 16.97 14.84 12.69
4,2 9.282396 18.36 8.31 6.04
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Fig.1 Beam-field coupling coefficient Cyp as a func-
tion of normalized beam radius R, /R, for some candi-
date modes, where the superscripts{1) and (2) denote
the fundamental and second harmonic, and the signs —

and + in the subscript denote co-rotating and counter-

rotating modes, respectively
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Fig.2 Starting current !, as a function of magneric

field B, for various modes with beam radius R, opri-

mized for the second harmonic TE,, mode, where R, =

3.64 mm,Uy=35kV,a=1.50
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Fig.3 Starting current 1, as a function of magnetic
field B, for various modes with beam radius R, opti-

mized for the second harmonie TEy> mode, where R, =

6.04 mm, U, =35 kV,a=1.50
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Fig.4 Starting current [, as a function of magnetic

field By for various modes with beam radius R, opri-

mized for the second harmonic TEy, mode, where R, =

3.64 mm,Uy=35kV,a=1.50
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Table 2 Voltage depression and limiting current for the

modes of interest,and values of beam radius, assuming beam
current of 4A, ff,20.20 and second harmonic operation

TE,.J& Ry(mm) Ry{mm) AV(kV) 1.(A)
3.1 8.31 3.64 0.99 16.48
0.2 13.88 6.04 1.00 16.35
3.2 15.85 3.64 1.77 9.24
4,2 18.36 6.04 1.33 12.23
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Table 3 Maximum power density of wall losses for

output power of 50 kW for various candidate modes

TE, .18 xi,— m?t 0.49/( 22, — m)kW/em?®
3.1 8.6 (.057
0,2 49.2 0.010
3.2 55.2 4.009
4.2 70.2 0.007
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