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Fig. 1 Structure of reflection-mode GaAs cathodes
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Fig. 2 Quantum yield curves of reflection-mode GaAs

cathodes with different active-layer thickness
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the active-layer thickness
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Influence of Active-Layer Thickness on Reflection-mode GaAs Photocathode
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Abstract; The quantum-efficiency equation of the reflection-mode GaAs photocathode with back-interface
recombination velocity is solved from the diffusion equation. Three reflection-mode cathode materials are
grown on a GaAs wafer (100) by molecular beam epitaxy,the active-layer thickness of which are 1.6 pm,
2.0 pm and 2. 6 pm,respectively,and the doping concentration is 1 X 10" cm °. The results of activation
experiments show that the quantum efficiency of long-wavelength photons and the integral sensitivity for
cathodes increase with the increase in active-layer thickness, which is due to the increase of electron
diffusion length. Through the theoretical simulation, it is found, as the back-interface recombination
velocity is less than or equal to 10°cm/s, the active-layer thickness has an optimum value in which the
cathodes achieve the maximum sensitivity. The influence of recombination velocity on cathodes with a small
active-layer thickness is great,and with the increase in thickness, the sensitivity of cathodes finally tends to
a stable value.

Key words: GaAs photocathode; Quantum efficiency;Integral sensitivity; Active-layer thickness
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