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Abstract

We have been conducting research on Cs-Te photocathode for the generation of high-quality electron beams by radio-
frequency electron guns (RF-guns). Its performance is evaluated by quantum efficiency (Q.E.) and 1/e lifetime. Generally
Speaking, Cs-Te have both high quantum efficiency (~ 10%) and relatively long lifetime (2 to 3 months). However, it is
known that the Q.E. of Cs-Te photocathodes is significantly reduced when exposed to gas molecules especially oxygen.
In order to solve this problem, in this study, Cs-Te photocathode was coated with a CsBr or Csl protective film for the
purpose of extending the lifetime and durability of the photocathode. Oxygen gas was exposed and evaluated for the
purpose of optimizing the coating film thickness. In order to evaluate the relationship between the lifetime of the
photocathode and the thickness of the protective film, the lifetime (L,: lifetime due to the amount of exposure) was
calculated from the relationship between the amount of exposure and the change in Q.E. in order to perform a more
quantitative evaluation without depending on the pressure change during the exposure to oxygen gas. In this presentation,
we report on the film thickness dependence of CsBr and Csl protective films and the improvement of oxygen gas
resistance by coating.

ST (Ly : BB R DFEMER B LI, ARE
T, CsBr X° Csl PREBEOFEMRGNME, L a—T+
LN DRI AN O ) FIZBL T T4,

1. [FC®IZ

A RSB B = Tk, & 8 & -8 (RF-gun)
AW E B Y — LA B 9 A LR - S g
fToTCnD, I ThH, R T 4 M —RIINE RIS > =E
BT, ETREL RS TG, Zahhy—Ric 2. XH
PO A ABSEHZET, BN LIVBENOE 5] EBbyhT s

== S > N7 At

FREOHL, B TE—LEERL TS, MBIk | CRE T DEEERE. T DG,
1% Cs-Te EWONPEARMELEST, 74 1Y —Ra{E SN e PSS

S N s N - =7 N Cs-Te 72‘—]\77/_]\ O)MEE‘Z'{%TJ%H%:D—T{/y 'M?%jj
FRLTHY, ZOVERRIZEL T O 2 MICE0FHIEL TS, e AN R 7 e

k= N EEgrar” I AR FEREATONL,2 B =Ry R T
L B3, AT SR § A~ OR BRI F T (PFEIFFER #t: HiPace® 300 DN 100 CF-F, EDWARDS
55 E1%h% (Q.E.: Quantum Efficiency) | 2 sl H I, -Hrrace o

QE.OWHIMEN 1/e 512725 FTORRM CEFRIND
M/e Ffi] ToD, Cs-Te IE, 5~10 %D @V Q.E., 7>
2~3 » HOEBIEW 1/e FMmaisd 8k 7 10
V=R THHEO, AR THE THIL T D, E
QEZFFOT7 A MY —ROFFRELTL, L—HP —F~
OB SN D E T — LD B BN %
NDe LML, ZA MY —RIREBENICEET DR
THRWETDHE, ZOMHENLILLTLES, i,
Cs-Te [FEEFEH AZTNZENHBNTND[1], 2D LD
IR A R L BFFf - |t AR 7 A MY —R D
BHFEZ BIEL T, 7V HUNTARERFERL (CsBr <2 Csl)
Ba—T AT T HFEREIToT, Flo. a—T 47 LT
RERE DA B, BRE T Ak REL . S %
11072, 7B, 7A M Y —RDFHfiy LA R O BIfR %
Pl D270 | R T AFE R OIS T
FOEBNLFHEZITO 72010, HRifERE Q.EZ(LDR

# rinchan.00722@ruri.waseda.jp

ft: STP-301) , K7 A /L —Y 4 7 (Kashiyama £ :
NeoDry30E) ., 2 & ® NEG 7" 7 (SAES Getters fi:
CapaciTorr®) . A/ A4 7R 7 (ULVAC #L:PST-
100CX) ZfE 3 22& T, BETF v —HNITHEE
LR TEINTND, Eo, ZOEENOEHRIEITIE,
ARY—R TR — MIEZEH (Y /7 R34t
M-922HG) Z IV TW %, BARRYZR £ EEL TiE,
Cs-Te ZKA5RI735 X 1078 Pa FLfE, Cs-Te 787G - (i
i —7 0 71077 ~1070 Pa FRJE, FEE N ARTE
1731 x 1075 Pa FLETH D,

411 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan

PASJ2021 TUP004

Figure 1: Picture of the evaporation chamber.
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Figure 2: Picture of the evaporation source holder.
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Figure 3: Relationship between lifetime L, and coating
film thickness.
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Figure 4: Relationship between relative Q.E. and coating CsBr
film thickness.
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Figure 5: Relationship between relative Q.E. and coating
Csl film thickness.

Table 1: Q.E. Decay Rate During Coating

material initial Q.E.  After coating Q.E. Decay
[%] [%] rate
[%]
CsBr 2.0 0.43 78
Csl 2.5 0.28 89
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