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Abstract: The GaN photocathode multi-information measurement and evaluation system is used to test the
quantum efficiency of the reflective gradient-doped and uniformly doped GaN photocathode samples after acti-
vation and attenuation, and the attenuation rate test is performed. The gradient-doped sample has a smaller at-
tenuation ratio and a slower decay rate than the uniform-doped sample within the same decay time because the
gradient-doped structure can generate a series of built-in electric fields inside the emissive layer. As a result,

the energy band can be continuously bent downwards, resulting in a lower surface vacuum level than that of
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the uniformly doped sample, and the negative electron affinity formed on the surface of the emission layer is

more pronounced, resulting in easier escape of photogenerated electrons in the emission layer. The decay of

the cathode quantum efficiency becomes slower, making it more stable than uniform-doped structures.
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Fig.3  Quantum efficiency curves of GaN photocathodes in variable conditions
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Fig.4 Curves of relative sensitivity for sample A and B
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Tab.3 Attenuation rate test results of decadence rate for uniform-doping sample A and gradient-doping sample B
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Fig.6 Energy band structure of uniform-doping sample
A and gradient-doping sample B( E is the con-
duction band minimum, E\ is the valence band
maximum, E, is the Fermi level, E is the vacu-

um level, E_is the band gap)
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