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Abstract

A photocathode is a key component for a high quality, high charge and stable electron gun. We have developed a
photocathode evaporation chamber in our laboratory to prepare a Cs-Te photocathode which has much higher quantum
efficiency (Q.E.) than metal cathodes. A new cathode, which is manufactured in this chamber, can be transferred into an
accelerator without being exposed to the air owing to a load-lock system. We have succeeded to obtain high Q.E of 1.74%.
Cs-Te photocathode was established to have enough performance for RF-Gun operation. We carried out further researches
for understanding a suitable growth recipe of a Cs-Te photocathode.
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Figure 1: Outside apparent of the evaporation chamber.

(PFEIFFER VACUUM #f:HiPace300) % #5# L 7= Hl 4k
K=y MEEICHER LR EZ1TY., b0
BZER AN T, X—=F 7% 170CRRE T 24
REITH) 2 &Ik »TTF v U NN—NEDZE 1.1X10
PaE TFIFAZ EITHKIIL TV D,

22 ZEFWRANL—

Cs-Te 7 4 M4 Y — KX Te. Cs DJBIZFARZER % 8
BINBIZ L > TS E, EWRICESE LAERT D,
AL TILAER E LT Cs 7 4 AN Y —(saes
getters £ : Cs/NF/3.2WIRE) & Te /Ny (=7 2k #l
[ 99.9999%) %, FEMRICITMo DT Y — KT T 7%
Mz, ZBEIRAB VX —DFHE% Figure 2 12”7,

- 1034 -



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

Te on a W basket

Figure 2: A photograph of the evaporation source holder.

2.3 TeFEHIE

Te 7855 13K M IRE) T IRJEFH(ULVAC #1: : CRTS-
AU HWTIREZ &5 I T Z A4 L THIE L
W9 %, PR & EBIIRER ANV L — 28T
SRRV E L CBY., TRENICEEREIND
& LUTHEERIEZ#1T> T 5,

24 Q.EJIE

Cs RAEIIEFH 2 A9, QEMEE ) 74
A4 L TITH Z & T4 3, Cs T‘R AL D
IR RRGE & Ricthx i EIFCwE, QEN
=2 %R L ThoD LRS- CTIEIET 5,
Q.E.JX UV BHHZ Lo Tiin 2 tEiiE & UV &
MHBLUTFTOXTERINS,

Number of Emitted Electrons

QE.=

Number of Incident Photons
A
_ e
P
i
A

_a7ax L
P

Z 2 CHIEERMIAL PIIAG L —P— T —[W],
e lIFHEM ., h X7 TV EE, clddERL, A
%ﬂ/~# W A% 262nm TH B, fociﬂoy‘c/ﬁf& LT
Xe 7 v 7 (HHEE 4L LH-SAZH) & V. 730688V
— IS e MC-10DG)Z i L T UV JE(A
=262nm)Z BV LT3, LLFIZ QEMIER
X Z&Rd, Y — RIZIZ-100V OEBLEDRHET 5T
BV, UV RE2RHE LTSN EROMEE
TMEEAZREL T\,

PASJ2014-SUP032

-
Optical System

I

Xe flash lamp

Monochrometer

\_ HV supply GND

Figure 3: A scheme of the Q.E. measurement system.
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Figure 4: Beam charge as a function of RF phase.
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Figure 5: A typical Q.E. transition during Cs deposition.
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Figure 6: A Q.E. transition during Cs deposition with
Q.E. recovery.
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Table 1: Relationships between Te Thickness and Q.E.

. E.[% .E.
Te thickness[nm] Peal? : S]table Re?overy
3 3.0 7.20 2.11 X
3.0 5.60 4.61 O
10 10.3 4.99 1.61 X
10.1 6.16 5.37 O
20 20.0 3.98 3.63 O
19.9 5.36 2.27 O
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Figure 7: A plan of a new evaporation source holder.
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