Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan

August 1-3, 2017, Sapporo, Japan
PASJ2017 WEP107

BASMA I+ —FDEF
DEVELOPMENT OF HIGHLY-DURABLE PHOTOCATHODE FOR RF-GUN

EAMERA A, NEF e A P Rz B, R — A, e O, g D
Junya Miyamatsu ##), Hiroya Ono®), Kazuyuki Sakaue®), Masakazu Washio®, Hokuto Ijima®, Heishun Zen™
A) Research Institute for Science and Engineering, Waseda Univ.
B) Waseda Institute for Advanced study, Waseda Univ

© Tokyo Univ. of Science
D) Institute of Advanced Energy, Kyoto Univ.

Abstract

At Waseda University, we have been studying for high quality electron beam generation and variety of application
researches using 1.6 cells photocathode RF-gun. Photocathode is the electron source that makes electron emission by
photoelectric effect. We are using Cs;Te photocathode which is known for high quantum efficiency (Q.E.) about 10%
with UV light and relatively long lifetime. For the purpose of increasing charge amount of electron beam and simplifying
laser system, we started introducing CsK,Sb photocathode. CsK,Sb is known for its low durability. We observed that it
is not suitable for long-term operation in the RF-gun. Then we expected to improve durability of not only CsK,Sb but
Cs,Te by coating photocathodes with CsBr thin film. We investigated the effectiveness of protective CsBr thin film and
we confirmed improvement of lifetime of photocathode in evaporation chamber. In this conference, we report the
measurement results of CsBr thin film coated photocathodes and future prospects.
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Figure 2: Evaporation source holder.
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Figure 3: Quantum Efficiency of coated CsK,Sb as a

function of CsBr thickness at 532nm.
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Figure 4: Lifetime measurement of coated CsK,Sb at
532nm.
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Figure 5: Quantum Efficiency of coated Cs;Te and CsK,Sb
as a function of CsBr thickness at 262nm and 532nm
respectively.
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Figure 6: Lifetime measurement of coated and non-coated
Cs;yTe.
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