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High Quantum Efficiency GaAs Photocathode by Gradient Doping

Du Xiaoqing Chang Benkang Zou Jijun Li Min
(Institute of Electronic Engineering and Optoelectronics Technology, Nanjing University of Science

and Technology, Nanjing 210094)

Abstract: To achieve high quantum efficiency and good stability has been a main direction to develop GaAs
photocathode recently. For a molecular beam epitaxy grown, (100) wafer, Be doping and 1 ym thickness reflection-
mode GaAs emission layer, a new-type gradient doping structure, in which from GaAs bulk to surface doping

%, was designed. And the new-type GaAs

concentrations are distributed gradiently from 1X10" c¢m 3 to 1X 10" ¢cm™
emission layer was prepared into photocathode by (Cs, Q) activation technique. The spectral response curves show
that compared to common uniform doping GaAs photocathode, the quantum efficiency of gradient doping GaAs
photocathode is increased within whole response waveband, with integral sensitivity of 1580 pA/lm, and the
photocathode also behaves more stable, which proved that the new-type gradient doping structure is executable and
practical, has great potential, and the development of it provides an important approach to development of the
national GaAs photocathode with high performance. The inherent reasons why the new-type GaAs photocathode
obtained higher quantum efficiency were also discussed.
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Fig. 2 Variation curves of photocurrent with activation time. (a) gradient doping sample, (b) uniform doping sample
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Fig. 3 Spectral response of GaAs photocathodes. (a) Spectral response curve, (b) quantum efficiency curve
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Table 1 Compare of spectral response performance parameters

Curve 1 2
Start wavelength /um 0.5 0.5
Cut-off wavelength /pm 0. 940 0.935
Peak response /(mA/W) 341 297
Peak position /um 0.5 0.5
Integral sensitivity /(pA/lm) 1580 1012
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Fig. 4 Degradation of sensitivity of GaAs photocathode

with time under strong illumination
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Table 2 Results of simulation of photocathode parameters

DO

Sample P Lp/pm
Uniform doping 0.3 1.0
Gradient doping 0. 46 1.4
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Fig. 5 Energy-band structure of photoemission of GaAs photocathode, (a) Uniform doping sample, (b) gradient doping sample
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