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Abstract

A new-type GaAs photocathode with ultrafast time response, that is, the large exponential-doping transmission-mode GaAs pho-
tocathode, is discussed in detail. The response characteristics, including quantum yield, time and spatial resolution, are numerically
simulated. The analysis results show that the transit response time of the photo-excited electrons for the GaAs photocathode is ex-
tremely shortened, because the built-in electric field in GaAs layer formed by the large exponential-doping mode is benefitcial to the
photoelectron transport process of GaAs photocathodes. The response time can reach about 10 ps when the thickness of GaAs dgorp-
tion layer is around, which shows that the novel NEA cathode has a better feature of temporal response than that of traditional GaAs
photocathode. In addition, the quantum yield will reach ~ 10%-20% in the whole special response range, and the spatial resolution
is improved obviously. The analysis results indicate that with high quantum efficiency guaranteed, the large exponential-doping NEA
cathode overcomes the limitation of time response of traditional GaAs NEA cathode and improves the spatial resolution, which in-
dicates that the new NEA cathode is expected to meet the demands of high-speed device and photoelectron device, and promote the

further development and applications of NEA cathodes.
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