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Fig. 2. The photocurrent curve for varied doping NEA
GaN photocathode.
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Table 1. The corresponding relationship of quantum efficiency to the incident light energy and wavelength

for varied doping NEA GaN photocathode.
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Abstract

As a new kind of ultraviolet photocathode material, the negative-electron-affinity (NEA) GaN photocathode needs
to further improve its photoemission performance and the stable performance in practical applications. Under the limit
of GaN photocathode material growth level, how to further improve the quantum efficiency of cathode is an important
problem. The varied doping technology can help to solve the problem under such circumstances. According to the
photoemission mechanism of varying doping NEA GaN photocathode material, the built-in electric field formulas and
the quantum efficiency formulas for reflection-mode varied doping NEA GaN photocathode are given. The preliminary
structure of varied doping NEA GaN photocathode is designed. The varied doping material sample is divided into four
layers according to the doping concentration. Using the self-developed experimental equipment, the varied doping GaN
photocathode sample is activated with Cs/O. The activation process and the change characteristics of photocurrent
for varied doping NEA GaN photocathode are discussed. At the beginning, the photocurrent is increased steady with
the introduction of Cs, then the “Cs kill” phenomenon appears in the presence of excessive Cs. After the introduction
of O, the photocurrent value starts to rise again. The spectral response of varied doping GaN photocathode is tested
in situ after activation, and the quantum efficiency values ranging from 240 nm to 354 nm are obtained. On the
basis of the obtained experimental results of quantum efficiency, combining to the typical quantum efficiency curve
from University of California, the characteristics of quantum efficiency curves are analyzed. The results show that the
quantum efficiency value for reflection-mode varied doping NEA GaN photocathode can reach 56% at 240 nm because
of the built-in electric field, yet the quantum efficiency maximum value for uniform doping GaN photocathode is only
37% at 230 nm. The tested quantum efficiency maximum value of varied doping NEA GaN photocathode is improved
much more than that of the uniform doping GaN photocathode. In a wider range of the incident light wavelength, the
quantum efficiency of varied doping NEA GaN photocathode is relatively stable, and the excellent properties of varied
doping GaN photocathode are confirmed. The reason why the value of quantum efficiency decreases with the increase
of incident light wavelength is given. First, the photon energy decreases with the increase of incident light wavelength.
Second, the incident light is absorbed from the front surface of cathode for reflection mode. In addition, the quantum
efficiency curves of varied doping GaN photocathode show obvious sharp cut-off characteristics near the threshold, and
the sharp cut-off characteristic is necessary for high detection sensitivity. The property of negative electron affinity for

varied doping GaN cathode material after successful activation is also proved by the sharp cut-off feature.

Keywords: GaN, photocathode, varied doping, quantum efficiency
PACS: 79.60.—, 72.80.Ey, 73.61.Ey, 73.20.At DOI: 10.7498/aps.66.067903

* Project supported by the National Natural Science Foundation of China (Grant No. 61371058).

t Corresponding author. E-mail: gjlgsy@sohu.com

067903-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1117/12.790076
http://dx.doi.org/10.1117/12.790076
http://dx.doi.org/10.1016/j.nima.2006.05.117
http://dx.doi.org/10.1016/j.nima.2006.05.117
http://dx.doi.org/10.7498/aps.66.067903

	1引    言
	2变掺杂NEA GaN光电阴极的内建 电场
	Fig 1

	3反射式变掺杂NEA GaN光电阴极量子效率公式
	4反射式变掺杂GaN光电阴极量子效率实验
	Fig 2
	Fig 3
	Table 1
	Fig 4


	5变掺杂GaN光电阴极量子效率特性 讨论
	Fig 5

	6结    论
	References
	Abstract

