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The aim of this work is to develop a long lifetime and high brightness
photocathode. Compared with negative electron affinity (NEA) surface GaAs photocathode, CsK2Sb has
predominant long lifetime. In order to realize the high brightness of the electron beam, the
transmission mode is required. In other words, the laser light irradiate back side photocathode and
electron emit from the surface side. Considering the band gap of Csk2Sb was around 2 eV, we newly
introduced ZnSe substrate which band gap is as high as 2.7 eV.

Prior to CsK2Sh evaporation, the substrate treatment decide the quality of the Csk2Sb films. We
primarily found the HF treatment could effectively remove the oxide of the ZnSe. After surface
treatment, the Csk2Sb films was successfully fabricated on the ZnSe substrate. At the transmission
mode, we achieved the electron beam generation and the quantum efficiency is as high as 1~2%.
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