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Abstract

We report results of test experiments of the NEA (Negative Electron Affinity) GaAs photo-cathode regarding to
the extracted beam charge, namely beam life time. NEA-GaAs photo-cathode has advantages on
high quantum efficiency, generation of ultra-low emittance and polarized electron beams. On the other hand,
operational life time of NEA GaAs cathode is limited. Especially, the beam life time regarding on the extracted beam
charge, has become a major obstacle on the practical applications. We performed experiments of beam extraction
from NEA GaAs cathode and found that the damage coefficient of a single ion impact to the cathode was constant
over the examined ion kinetic energy. By extrapolating to the high voltage corresponding to the real gun operation
regime, the beam life time could be 2.73E-9C.Pa/mm? at 500kV. This number gives 8572 sec operational beam life
time by assuming 10mA beam current, 1.E-10Pa in pressure, and 3.14mm? beam spot ; It suggests that 10mA
operation of the NEA GaAs with such small beam spot is realistic.
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