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Abstract

The field emission dark current is a most serious problem for a long lifetime operation of a photocathode-type RF-gun.
To find a solution for this problem, a plan to construct an RF-gun cavity with an extremely low dark current has been
started as an international collaboration of CERN / KEK-Nagoya / SLAC. As a part of this collaboration, we started a
study to reduce the dark current from a clean OFC copper surface at the DC voltage for a basic study. Two types of
surface treatment were done to the electrodes, and the emission dark currents were measured under high field gradients
up to 30MV/m. By the first test of electro-polished electrodes, field gradient was increased up to 17MV/m with dark
current level below 1nA. The field gradient could be increased up to 24MV/m with the same dark current level by
rinsing the same sample with OUR. The usefulness of OUR are also confirmed from a surface analysis which showed
impurities ( C, P and Cr ) of the first sample were removed by OUR treatment.
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