Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 THPI036

SEREFHA Cs-Te 74bhY—FOEMAILIZET 583E
DURABILITY IMPROVEMENT OF Cs-Te PHOTOCATHODE FOR AN RF-GUN

FEPIEER 5, mfaNEHh v, T EoREg ), R — 7, |/ R Y
Tomoaki Tamba **, Junya Miyamatsu”, Kentaro Ezawa”, Masakazu Washio”, Kazuyuki Sakaue®
~ WISE, Waseda University
® UT-PSC, The University of Tokyo

Abstract

At Waseda University, we have been studying for high quality electron beam generation using 1.6 cell Cesium Telluride
(Cs-Te) photocathode rf-gun. The performance of photocathode is evaluated mainly in terms of quantum efficiency (Q.E.)
and lifetime. Cs-Te photocathode used in the rf-gun is known for high Q.E. about 10% with UV light and relatively longer
lifetime among semiconductor photocathodes. Since it is a hard environment for photocathodes inside the gun, it is
necessary to replace the photocathode every several months. In this presentation, we report the evaluation results of Cs-
Te photocathode by co-evaporation, CsBr coated photocathode performance in an rf-gun and future prospects.
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Figure 1: Evaporation chamber system.
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Figure 2: Schematic of the photocathode evaporation
system.
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Figure 3: Evaporation source holder.
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Figure 4: The relationship between Cs/Te ratio and Q.E.
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Table 1: Comparison of Q.E and Lifetime between Cs-Te
Fabricated by Sequential Evaporation and Co-evaporation.

Evaporation QE. QE. . 1/.e
Method measured at measured at lifetime
262nm [%]  265nm [%] [hour]
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Figure 5: The result of continuous Q.E. measurement.
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Figure 6: Q.E. of coated Cs-Te as a function of CsBr

thickness measured at 262nm.
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Table 2: Comparison of Q.E. before and after CsBr Coating
between Cs-Te Fabricated by Sequential Evaporation and
by Co-evaporation.

CsBr

Evaporation Q.E. before . Q.E. after
Method coating [%] thickness coating[%]
[nm]
Sequential 5.7 20.0 0.5
Evaporation
Co 3.1 19.8 0.12
Evaporation
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