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Abstract

High quantum efficiency and robust photocathodes are key component for advanced accelerators driven by
photocathode RF guns. A possible candidate is the Cs-Te photocathode with CsBr protective film which has been
reported as a photocathode having high quantum efficiency and robust feature by a group in Los Alamos National
Laboratory. However, another group reported that they could not improve the lifetime of Cs-Te photocathode by adding
CsBr protective film. The effectiveness of CsBr protective film on the Cs-Te photocathode is unclear. We have started
our research work on the CsBr protective film on the Cs-Te photocathode. The developed vacuum evaporation system
and first results on Cs-Te and CsBr evaporation are shown in this report. The material compositions of the Cs-Te and
CsBr film were measured by Rutherford Backscattering Spectrometry. The analysis results are also discussed in this
report. Furthermore, quantum efficiency of Cs-Te photocathode depending on the thickness of CsBr protective film has
been measured. A first sample of Cs-Te photocathode with 20-nm CsBr protective film has been fabricated and lifetime
lengthening effect has been investigated. The lifetime of the first sample was around 11 hours and no significant
improvement of the cathode lifetime could not been observed.
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Figure 1: Schematic diagram of photocathode evaporation
system developed at Institute of Advanced Energy, Kyoto
University.
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Figure 2: Photograph of evaporation source mount. Two
molybdenum baskets is used for evaporating a Te chunk
and a CsBr chunk. Two Cs dispenser sources can be
mounted.
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Figure 3: Photograph of the cathode plug and mount of
the cathode. The cathode plug is electrically isolated from
the vacuum chamber to enable measurement of photo-
induced current and quantum efficiency of the cathode.
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Figure 4: Temporal evolution of quantum efficiency
during Cs evaporation.
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Figure 5: Result of RBS measurement of Cs-Te sample
and fitted result given by SIMNRA code assuming same
amount of Cs and Te with density of 106.2 atom/cm’.
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Table 1: Result of Test Evaporation of CsBr
Trial # Target Thickness Achieved Thickness
1 1.00 nm 1.04 nm
2 2.00 nm 2.34 nm
3 4.00 nm 4.20 nm
4 7.00 nm 6.75 nm
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Figure 6: Result of RBS measurement of CsBr sample
and fitted result given by SIMNRA code assuming same
amount of Cs and Br with thickness of 182 nm
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Figure 7: Dependence of quantum efficiency of Cs-Te
photocathode with CsBr protective film on the thickness
of CsBr protective film.
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Figure 8: Temporal evolution of quantum efficiency of
the Cs-Te photocathode with 20-nm CsBr protective film.
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