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Study on High Efficiency High Power Klystron

Kohichiro Hirano™, Satoshi Tani*, Kiyoshi Yoshikawa® *, Masami Ohnishi**,
Yasushi Yamamoto®*, Hisayuki Toku™*, Kai Masuda® *

ABSTRACT

This paper describes the study on high efficiency high power klystron, done collaboratively by
Kyoto University and PNC.

"The objective of this study is to develop and verify klystron simulation code and, using develoed
code, to design multistage depressed collector (MDC), intending to examine and establish the methods to
enhance efficiencies of high power CW klystrons for the particle accelerator application to the
fransmutation system.

To verify the developed 2-dimensional klystron simulation code, comparisons of klystron
performances were made between simulations and experiments, showing excellent agreements.

By use of the developed code, we evaluated efficiency enhancement by either MDC or use of
hollow beam instead of existing solid beam, resulting in 66.5% or 62.2% efficiency, respectively. These
results are very encouraging compared with 58.0% without the MDC or the hollow beam. It is expected
that, by using both the MDC and hollow beam, further efficiency enhancement could be achieved.

New 3-dimensional computer programs were developed for semi-automatic mesh generation and

magnetostatic field calculation, intending to further improvement of the 2-D klystron code to 3-D code.

* Frontier Technology Development Section, Power Reactor and Nuclear Fuel Development Corporation
*%  Institute of Advanced Energy, Kyoto University
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