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Curve 1: after the first exposure to Cs;
Curve 2: after the first exposure to O;
Curve 3: after activation
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Curve 1: after activation;
Curve 2; one hour illmination;
Curve 3;: two hours illumination;
Curve 4 after the exposure to Cs again
Fig. 1 Experimental spectral response curves of

reflection-mode GaAs photocathodes
(a): High-temperature activation;

(b): Low-temperature
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Fig. 2 Electron energy distribution curves vs.

incident photon energies (after Ref. 4)
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Fig. 3 Band structure of GaAs photocathode
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Variation of Spectral Response Curve Shape of GaAs Photocathodes
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Abstract Using spectral response measuring instrument, the spectral response curves of reflection-mode GaAs photocathodes
were obtained as a function of time during the process of activation and the process of illumination by white light after activation.
The measured results show that the spectral response curve shape changes continuously during both processes. Due to the forma-
tion of double dipoles on the GaAs surface during the co-adsorption of cesium and oxygen, the surface electron affinity of photo-
cathode decreases continuously, and spectral response increases continuously, but the spectral response of long wave increases
faster. During the process of illumination by white light after activation, due to the double-dipole structure affected by the de-
sorption of cesium, the surface electron affinity of photocathode increases continuously, and spectral response decreases continu-
ously, but the spectral response of long wave decreases faster. Using traditional quantum efficiency formula of reflection-mode
photocathodes, the above phenomena cannot be explained very well, and they have a relationship with the escape of high-energy
electrons. Because the emitted electron energy-distribution of reflection-mode photocathodes shifts towards higher energies with
the increase in photon energy, and the influence of the evolution of surface potential barrier profile on the low-energy electrons is

greater, the spectral response curve shape changes during different processes.

Keywords GaAs photocathode; Spectral response curve; Electron energy distribution; Surface potential barrier; Electron escape

probability
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