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Abstract

CsKoSb multi-alkali photocathode is considered to be one of the best candidate of the high brightness electron source
of the advanced electron accelerator such as Energy Recovery Linac (ERL) and Free Electron Laser (FEL) because of the
excellent features: high quantum efficiency, long lifetime, and driven by green laser. We developed an evaporation system
to study the cathode performances, such as quantum efficiency (QE) and the cathode lifetime. CsK2Sb thin film cathode
was successfully made in this chamber. The cathode lifetime was measured and the result suggests that the cathode has
an extremely long lifetime regarding to the extracted charge density.
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Figure 1: A schematic drawing of evaporation system in
Hiroshima University.
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Figure 2: Knife edge scan with blue laser.
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Figure 3: Time course of QE and evaporation thicknesses.
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Figure 4: QE degradation caused by time course effect.
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Figure 5: Green and red show that total QE degradation
and QE degradation caused by extracted charge effect, re-
spectively.

- 269 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan
PASJ2014-MOOMO06

43 CsiEzs

BLDOYATLTIE, L—Y—i@ZAF+y T35
T & THM ED QE D3 i# Bl T & %, wmEDOFHN

KB eZRLTWVD, WINDOHIEIENTE.
HFOL—Y—T3%%EHBA % QE ZEKL T35, 5.
TNSOHHRMEREBREOFE LWERDITONS TE

5. Cs ZZETD QE 3 —ThW\»T EAHBHL TV 3
(11 SRS LV ERZEFE L, Cs 7 15004 £ T
WA X% T & TFig. 71RT &9 &IZIZE—7% QE
DEED T ENTE, QE BEHOL——T 6%
ET% D f:o

Figure 6: Time course of QE and evaporation thicknesses
is shown.

v

m -
3% 0%
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Figure 8: Relation between Sb thickness and QE.
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Figure 9: Relation between K thickness and QE.
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Figure 10: Relation between substrate temperature and QE.
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