Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

CONSTRUCTION OF CATHODE THERMOMETRY AND EMISSION TEST
SYSTEM

Hiroshi Sumitomo*#), Shoji Matono®), Toshiaki Kobayashi®, Hirohumi Hanaki®
A)SPring-8 Service Co.,Ltd.(SES)
1-20-5 Koto, Shingu-cho, Tatsuno-shi, Hyogo, 679-5165
B)Japan Synchrotron Radiation Research Institute(JASRI/SPring-8)
1-1-1 Koto, Sayo-cho, Sayo-gun, Hyogo, 679-5198

Abstract

A thermal cathode (Eimac Y-845) is used for an electron gun at the SPring-8 1-GeV linac. The gun can eject
a 180 keV beam of 3 A from the cathode operated at a nominal heater voltage. As the discharge rate between the
cathode and the grid becomes high along with the cathode driving time, we replace a cathode with a new one once
a year. Before the cathode installation, we have definitely inspected new cathodes by means of a microscope to find
defects in their cathodes and grids. However, the emission currents have been sometimes insufficient, or the cathode
planes have contacted with the grids due to the heat distortion of the grids. We have suspected that the inadequate
cathode temperature may have caused these cathode failures. To monitor the accurate cathode temperature and to reduce
the cathode failures, we have constructed a measuring system of the cathode temperatures and the cathode emission
currents at the test stand. We redesigned the whenelt and the anode to achieve a space-charge-limited current of 3 A at
an acceleration voltage less than -70 kV. The cathode temperature at the nominal heater voltage is expected to be 854°C
according to the Richardson-Dushman equation, whereas the actual temperature measured by an infrared thermometer
was 813+£5°C. This large disagreement is under investigation.
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