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Abstract

Negative Electron Affinity (NEA) activated GaAs photocathodes are the only one capable of generating spin-polarized
electron beam larger than 90%. However, the NEA layer currently made from mainstream cesium (Cs) and oxygen (O)
is chemically unstable, the NEA-GaAs photocathode has a rapid quantum efficiency degradation over time or electron
beam. As a result, it requires an operating vacuum pressure of below 10-9 Pa and has a short lifetime. Recently, a new
NEA layer using heterojunctions with semiconductor thin films of alkali metals and antimony (Sb) or tellurium has been
proposed. Recent works have shown that the deposition of the NEA layer was realized using cesium, antimony and oxygen.
In this work, we attempted to introduce Sb at two different timing. One is introduction from the beginning, and the other
one is introduction after Cs and oxygen deposition. We systematically investigate the deposition temperature and
antimony thickness to find the optimal conditions for improving quantum efficiency and lifetime. We will report the latest

results.
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Figure 1: QE evolution over time during NEA activation
using two different antimony deposition sequences: (a) is
the pattern 1 and (b) is the pattern 2. Red points indicate
measured QE, and blue points show the vacuum.
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Figure 2: Photograph of the vacuum suitcase system used
for air-free sample transport.

Figure 3: Substrate secured to the sample holder.
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