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Abstract

We study GaAs photocathode with NEA (Negative Electron Affinity) surface as electron source
of accelerator. Advantage of NEA GaAs photocathode is generating ultra-low emittance and
polarized electron beam with circularly polarized laser. However, the cathode is so sensitive and
quantum efficiency degradation limits the operational lifetime. Among several processes, lon Back-
bombardment (IBB) is the most serious phenomenon to limit the lifetime. In IBB, ions generated by
ionization of residual gas molecule with electron beam collide to cathode and degrade NEA surface.
We improve photocathode test bench in Hiroshima University to prevent vacuum pressrure
evolution during the experiment and control ion orbits to switch the IBB effect. In this study, we
simulate ion orbits and evaluate distribution of ion collision on cathode to switch the IBB in on
cathode. With this modification, IBB effect on the cathode lifetime will be evaluated more
quantitatively. .
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