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Fig. 2. Variation of the Gaj_,AlzAs optical constant with

the Al component!'?,
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Fig. 3. Variation of the quantum efficiency with the Al

components.
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Fig. 4. Effect of GaAs-layer doping concentration on the ab-

sorption coefficient of materials.
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Fig. 5. Variation of quantum efficiency with the doping con-

centration.
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Table 1. Comparison of response parameters of transmitted GaAs photocathode spectrum at home and abroad.

2 IR K /nm AWK /nm I K /nm T RCRIEE /% BT REE /(LA Im )
E 1] 450 930 45 2130
ITT 440 920 43 2330

#* 2 SO IR PERES B XS L

Table 2.  Comparison of the performance parameters of the transmitted photocathode.

\ ‘ WFr RAEEA  BWE  BOE o b
Al n 3% = yA

A ORIEEREE o m/ems?)  BEm REm ORI )
10 0.52 2.5 100000 15 0.4 0.7 2130
ITT 0.52 3.5 10000 1.3 0.4 1.3 2330
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ode theory with 7.
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Improvement and structure optimization of transmission-
mode GaAs photocathode performance

Li Xing?  Fu Rong-Guo'’ Chang Ben-Kang!  Guo Xin?  Wang Zhi?
1) (Institute of Electronic Engineering and Optoelectronic Technology, Nanjing University of
Science & Technology, Nanging 210094, China)
2) (Kunming Institute of Physics, Kunming 650221, China)

3) (Xi’an Institute of Applied Optics, Xi’an 710065, China)

( Received 21 September 2023; revised manuscript received 12 October 2023 )

Abstract

In order to improve the performance of transmitted GaAs photoelectric cathode, the quantum efficiency
curve of Chinese transmitted GaAs photoelectric cathode is compared with that of the product of American
ITT company, showing that the integration sensitivity of Chinese transmitted photoelectric cathode is
2130 pA/lm, and the American ITT company’s reaches 2330 pA/lm. Through the matrix method to solve the
three membranes, the theoretical reflectivity is obtained. Based on the uniform doping transmission GaAs
photocathode quantum efficiency formula, by replacing the fixed value R with variable value R, adding the
short wave constraint factor, and modifying the quantum efficiency formula, a modified uniform doping
transmission GaAs photocathode quantum efficiency formula is obtained. Using the revised quantum efficiency,
optical performance and integral sensitivity theory model, through fitting the quantum efficiency curve of
American ITT company product, introducing the ITT cathode component performance parameters, comparing
the performance parameters of Chinese product, the results show that the Chinese photocathode in the window
layer, the thickness of the emission layer, electron diffusion length and rear interface composite rate has a
certain gap with ITT’s. In order to shorten the gap between the two and optimize the cathode structure
parameters, the transmission GaAs photocathode optical structure software is designed to further analyze the
influence of the electron diffusion length and the emission layer thickness on the quantum efficiency of the
photocathode. The results show that with an electron diffusion length of 7 um and emission layer thickness of
1.5 pum, the transmitted GaAs photocathode sensitivity can be more than 2800 pA/lm. However, the large
electron diffusion length has high requirements for cathode materials and preparation level. The reasons
responsible for the performance gap between Chinese product and other country’s are that in China the growth
process of cathode materials is not jet matureand the cathode preparation equipment is out of date . In this
paper, we study the relationship between GaAs photocathode optical performance and photoemission
performance, and further optimize the structural design of cathode components, which has certain guiding

significance for improving the cathode quantum efficiency and the level of image intensifier.

Keywords: GaAs photocathode, transmission-mode, optimum structure, optical performance, photoemission

performance
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