Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 WEPP52

CsBr {REJEIZ LD Cs—Te 74 AY—FDEMAILIZETHHZE

STUDY ON DURABILITY IMPROVEMENT
OF Cs-Te PHOTOCATHODE BY CsBr COATING

ARE /iy N PR PR

N, KERAER Y, /e

g7l A), E )7 — A), ¥ FRne VP

Kentaro Ezawa **, Tomoaki Tanba", Rinto Fukuoka”, Yuya Koshiba”, Masakazu Washio”, Kazuyuki Sakaue™" ®
~ WISE, Waseda University
® UT-PSC, The University of Tokyo

Abstract

We have been conducting basic and applied research for high quality electron beam generation, using 1.6cell laser
photocathode RF-gun. In our accelerator experiments, two kinds of semiconductor photocathodes are used: Cesium
Telluride (Cs-Te), and Cesium Potassium Antimonide (Cs-K-Sb). Semiconductor photocathodes are known for high
quantum efficiency (Q.E.) about 5~10% and comparably long 1/e lifetime. High quantum efficiency photocathodes can
reduce the power requirement of the laser system, and long lifetime photocathodes can decrease frequency of the
maintenance, contributing to an efficient experimental environment. For these reasons, high Q.E. and long lifetime
photocathodes are necessary in accelerator experiments. For developing robust and long lifetime photocathodes, we
performed coating CsBr protective films on Cs-Te photocathodes. In this paper, we report the CsBr thickness dependency

of the lifetime of Cs-Te photocathodes.
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Figure 4: Lifetime of Cs-Te photocathode as a function of
CsBr thickness.
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Figure 5: Q.E. of CsBr-coated Cs-Te photocathode as a
function of CsBr thickness.
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Figure 6: Experimental results of 20nmCsBr-coated Cs-Te photocahotde.

time. (b) Q.E. as a function of Langmuir.
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Figure 7: Experimental results of non-coated Cs-Te photocahotde.

(b) Q.E. as a function of Langmuir.
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(a) Q.E. and pressure as a function of leaking time.
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