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Abstract: A new-type transmission-mode NEA GaAs photocathode with the exponential built-in
electric field was designed. The two important features of the new-type GaAs photocathode, the time
response and the quantum yield, were theoretically studied by numerical methods. The simulation
results show that the response time and the quantum yield of the new-type photocathode gradually in-
crease with the widths of absorption layer when the widths are 0.2 = 1.5 pm. Especially, when the
width is 1.1 wm, the time responses are 10 ps, and the quantum yield is 12. 5% —20% . So far,
compare with previous GaAs photocathodes with other doping modes, this one has the shortest re-
sponse time in the same condition of the spectral responses. Meanwhile, the two functions of the av-
erage decay time and optimal factor of the built-in electric field are obtained under different widths of
absorption layers, the former is related to time responses, and under the latter condition the shortest
response times are obtained. The above results provide the theoretical and data basis for the design

to optimize new-type GaAs photocathodes with ultrafast response.
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