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Development of High Power Klystron (1)
K.hirano*,T.emoto*,Y.L. Wang**,Y.Enomoto***,|.Sato***
Abstract

(Objectives) A high power klystron that generates 1.2 MW radio frequency at
1.249135GHz is required for the high power CW electron linac development. The
first prototype klystron was limited RF output of 330kW with CW-mode operation and
780kW with pulse-mode operation (50 msec pulse width, 1 pps) because the window
temperature reached near the critical point of destruction by thermal stress. A long
pill-box type beryllia window (long pill-box window) was designed and measured
using a resonant ring in high power experiment. The long pill-box window withstood
the RF output of 1.7MW(CW), that has been verified by the high power experiment.
(Method) The standard pill-box prototype klystron was replaced with the long
pill-box window. The high power test was carried out with the converted klystron.
We measured maximum CW RF output power and observed the surface
temperature rise of the ceramic window in the long pill-box.

(Results) The temperature increase was 36 degrees with the long pill-box window
when the klystron has achieved CW RF output power of B85kW, efficiency of 46%,
and beam voltage of 85kV in present. The klystron has been optimized by
simulation codes to improve better efficiency. The calculation shows the maximum
efficiency is 70% using optimum parameters.

(Conclusions) It was shown that the long pill-box window converted klystron had
maximum transmission power that was fully satisfied with specifications of the high

power klystron. The klystron with these results will be manufactured and the high
power test will be carried out in 1997.

* Frontier Technology Section, Technology Development Division,OEC.

** Frontier Technology Section, Technology Development Division,OEC.
Visiting Scientist from Nanjing University.

*** National Laboratory for High Energy Physics.
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