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A STUDY OF LIFETIME DEGRADATION
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Abstract

The Beam Physics Laboratory of Hiroshima University has studied GaAs photo-cathode for a high brightness electron
source. It aims to develop a cathode with the higher quantum efficiency and longer-lifetime. The Negative Electron
Affinity (NEA) surface is essential for GaAs to activate as an electron source. By artificial treatments, NEA surface is
made on GaAs cathode, so that electron beam can be extracted to vacuum with a laser pulse, whose energy corresponds
to the band gap. NEA surface is made by Yo-Yo method, alternating deposition of Cs and O, to a GaAs surface. In this
article, we study thermal property of lifetime of the GaAs cathode. In the high brightness electron source based on
photo-cathode, heating by the drive laser is expected. We evaluated that the temperature rise depends on the laser spot
size and laser power: it is 40K for 6mm with 15W laser. We observed a significant degradation of lifetime and it was
shorter as temperature went higher. To confirm the effect of the vacuum, we simulated the lifetime degradation only
with vacuum deterioration and we found that the lifetime degradation cannot be explained by the vacuum deterioration.
As a result, the cathode lifetime is strongly influenced by the temperature. Some active temperature control is necessary
to obtain an enough operation lifetime for high brightness electron source.
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