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Abstract

The CsK2Sb cathode is durable, its quantum efficiency(QE) is as high as 10% and can be driven by green light (~
500nm). Therefore, it is considered to be one of the best candidate of a high brightness electron source for the advanced
electron accelerators such as Energy Recovery Linac (ERL) and Free Electron Laser (FEL). We developed system to
evaporate the cathode as thin film in vacuum and study the cathode performance, such as QE and the evaporation condition
, current and lifetime. We report the properties of the cathode such as lifetime, and optimization of the evaporation

conditions.
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Figure 1: The photograph of the cathode and test camber
of evaporation in Hiroshima University.
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Figure 2: The schematic drawing of the evaporation sys-
tem.
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Figure 3: The procedure of measuring cathode lifetime.
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Figure 4: Time course of QE and evaporation thickness.
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Figure 5: Blue and yellow show that QE degrada-

tion caused by time course effect measured by using
blue(405nm) and green(532nm) laser.
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Figure 6: Blue and yellow show that total QE degradation
and QE degradation caused by extracted charge effect, re-
spectively.
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Figure 7: Relation of inicial QE and Lifetime measured by
532 nm laser.
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Table 1: Summary of lifetime

Photo current[pA] 70 30

Average degree of vacuum[Pa] 4x1078 7x107°
Temporal lifetime(405nm)[hour] 4580 £ 100 17500 + 550
Temporal lifetime(532nm)[hour] 1530 4+ 40 5000 £ 270
Charge density lifetime[C/mmz] 1830 + 30 2140 £ 60
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