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Abstract

The acceleration gradient is limited by rf breakdown in an accelerating rf structure, including its surface condition of
the inner wall. The surface treatment is an important technique to achieve the maximal acceleration gradient of an
accelerating structure. We chose chemical etching as a method of surface treatment for accelerating 1f structures made of
copper. In this paper, we report the influences on the copper surface, using test copper samples with chemical etching.
To study rf breakdown and effect of surface treatments, we used a pillbox-type single cell rf gun cavity. After rf-
processing for 21 days (1.9X 10’ shots), the maximum field gradient on the cathode reached up to 183 MV/m. The
quantum efficiency of the copper cathode was 8.6X 10” % at 156MV/m. This indicates that chemical etching is
considerably effective to improve the inner surface of cavities made of copper.
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