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Abstract

This paper considers the griddless single gap butput cavity and describes a depen-
dency on the operating frequency for the energy conversion in the klystron gap. The
efficiencies of two S-band and two X-band klystrons with published expermental
results are calculated by computer simulations. It is concluded that high power
klystron efficiency calculations based on the author's methodology, which uses the
analytical expression of Kosmahl et al on the fringing fields in the griddless gap and
neglects the space-charge effects in the interaction region, agree well with the mea-
sured efficiencies and show a clear dependence on operationg frequency.
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Fig.1 Output cavity geometry
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Table 1 Computational Models

Hechtel's model The author's model
EM fields in Electrostatic fields between| Analytical expressions of
interaction region two cylinders Kosmabhl et al
Focusu;ige 11:11 agnetlc Infinitely high Actual finite value
Equation of motion 1D 3D
! 16(or32) electrons per cycle|24 electrons per cycle and
fectron “and 4 in radial direction 4 in radial direction
Space-charge effects Neglected Neglected
Relativistic effects Neglected Solved exactly
Efficiency Kinectic conversion Kinetic conversion

Table 2 parameters of four high power klystrons

Tube Vo Io b/a f ra B.d Pout
name (kV) (A) (GHz) (MW)
XK-5 270 293 0.70 2.856 0.741 0.95 37
5045 350 414 0.69 2.856 0.702 1.21 67
XC1 440 511 0.69 11.424 | 0.732 1.42 65
XB72K 580 530 0.73 11.424 | 0.584 2.17 - 93

Table 3 Comparison of calculations and measurements

Hechtel's The author's

Tube | Measured calculations calculations
name efficiency K m Eo NK

% VRF/V

(%) RE/VO 1 gy | rad/m) | 107v/m)| (%)
XK-5 47 1.38 62 160 2.11 47.5
5045 46 141 61 104 1.89 49.6
XC1 29 1.45 58 163 6.74 32.7
XB72K 30 1.62 50 106 5.00 29.2
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