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Abstract

Some efforts for reduction of power consumption in klystron systems are carried out in Canon Electron tubes & Devices
Co., Ltd. (CETD). One of the key factors is the RF efficiency of klystron, and new high efficiency design was applied to
one of our conventional klystrons for evaluation of feasibility of the high efficiency design. The conventional klystron is
7.5MW S-band model which efficiency is 45%, and its interaction section was replaced by the high efficiency design.
The number of cavity was increased from 5 to 10 including 2 second-harmonic cavities, and expected efficiency was
more than 60% by simulation results. Prototype klystrons were tested from 2017 to 2019, and the RF efficiency reached

59%. In this paper, detailed results are reported.
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Figure 1: Cross section drawing of E3772A and high
efficiency design.
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Figure 2: Phase diagrams of FCI simulations. The upper
(a) is E3772A, the lower (b) is high efficiency design.
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Figure 3: Beam profiles of FCI simulations. The upper (a)
is E3772A, the lower (b) is high efficiency design.
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Table 1: The Parameters of E3772A Simulation, Design
Target and Simulation Result

Parameter Unit E3772A Design | Simulation
Simulation | Target | Result
Frequency | MHz 2856 2856 2856
Output power | MW 8.1 >7.5 8.9
Efficiency % 48 >60 62
Beam voltage| kV 155 ~145 145
Beam current A 110 ~100 100
Perveance MA/V3/2 1.8 1.8 1.8
Drive power w 80 <160 130
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Figure 4: Saturated characteristics of simulation,

conventional E3772A and test in 2018.
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Figure 5: Combination drawing of the klystron and the
focusing solenoid.
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Figure 6: Saturated characteristics of test results of in 2018
and in 2019.

Table 2: Test Results of in 2018 and in 2019

Parameter Unit Design Test in Test in
result 2018 2019
Frequency MHz 2856 2856 2856
Output power | MW 8.9 7.3 7.0
Efficiency % 62 59.2 57.7
Beam voltage kV 145 140 135
Beam current A 100 88.0 89.1
Perveance | pA/NV - | 1.8 1.68 1.79
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