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Abstract

Spin-polarized and low-emittance electron beam can be produced by photoemission from a GaAs-based
semiconductor photocathode with a negative electron affinity (NEA) surface. The NEA surface is prepared by small
deposition of Cesium and Oxygen on to the Ga-rich surface-layer, but it is easily destroyed by small disturbances caused
by residual gas attachments and ion back-bombardments. We have built a 200kV DC gun (NPES-3) and made efforts to
maintain a long lifetime of NEA surface. As a result, the lifetime of 100 hours for average beam current of SOpA was
obtained, and it satisfies the lifetime required for the ILC—polarized electron gun. However, it is not enough for the
ERL-gun. Therefore the further studies of degradation mechanism of NEA surface have been still continued. As an
example of such studies an analysis of the NEA-degradation observed by the quantum efficiency (QE) mapping is

reported in this report.
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