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Abstract

The photocathode for practical usage should be guaranteed to keep high performance level stable in long time and
reproducibility. The quantum efficiency of a cesium telluride thin film photocathode changes in accordance to
deposition conditions of cesium telluride. Conditions here include: the thickness of tellurium, the quantity of deposited
cesium, passage of time from production of thin film, and a substrate condition to deposition.

In this study, we produced thin films different deposition conditions of tellurium and cesium, and investigated about
the spectral properties. We produced thin films by two cesium deposition methods: (1) suspending cesium evaporation
at the time reaching the maximum photocurrent, and (2) wait for recovering the photocurrent after the excess cesium
deposition. The quantum efficiency measurements were carried out in tellurium thickness range of 5-15nm.

The results revealed that the quantum efficiencies at the 5eV energy region were high about 20% and fluctuations in
guantum efficiencies were within 10-20% under the present tellurium and cesium deposition conditions. Below 4eV, the
guantum efficiencies were very low and we observed differences of more than 10 times among these deposition
conditions.

gooooOoOOoOOOOOOOOOOOOOOOOOO0O0O0OaO0

gpoooogo oo000000000O0O0OoOoOoOoooooooon

0000000000 O0O0O0O0oO0nOo0oooo goooboooooobooboooobobooobobooboo
0000000000000 O0C0O00O0OoOoon goobooooobboboooboboboooooboobooo
0ooooooooonooo¥oonoooooon goooboooooobooboooobobooobobooboo
gooboooooboobooooboboooooboobooboo D00D0027% 10%e] 0000000000
gooboooooboooobobobooooboobooboo Dopboooobbooboooobuooon
ooooo gbobooobobooobooobboooboooboo

0000000000000 0O0O000O0000n gl UUUo

gboooooboboboobooboooo
gobogoboooboooboon
gobogoboooboooboon
gboooooboboboobooboooo
I A A I N A A I e K00 [ M 240 ]
O
U
O
O

7] turning manipulator

turning manipulator

{5 insulator (ceramic) 5 insulator (ceramic)

Ll| linear manipulator
¢ (stroke 60mm)

L linear manipul ator
(stroke 60mm)

Te, Cs evaporation source sensor of quartz thickness meter

il it
H incident light
cathode

quartz viewing port

cathode shaft

O o]

ooooooPigopooooooo
00000000D00000000

ooboobbooboogoobooo '(isr:foalf(glasn&&urlna)tor
cathode substrate
ooboobbooboogoobooo

ggoddoooooooo im:m:

insulator ion pump
(ceramic)

Oo00o0oon <t eem " 400mm

O O0oooooogoogod

glipz20booooobogobooboooboo O 100000

! E-mail: sugiyama@nsr.numse.nagoya-u.ac.jp



gooooooooooboobboboooobobbooboo 32000000
gooboooooboboooooboboboooooboboboo
oboooboobo4000b0000Db0O000000
0000000 DODOO00O0OMEeOOODODODOOOO
gooobooooooboboooooboobobooooboboboo
gooooooooobooooobobobooooobobooboo

gooobooooooobooooooboboobooo
ooooboooooooboooobobobooooobobooo
ooooboooooooboooobobobooooobobooo
gooboooooboboooooboobobooooobobooo
obooooo3ssmmiooooooobooooooo

ogooooon
0000000000 04%0 0000000000
vacuum go0oooooDoOoooooooad
chamber . ) G|anThompson . DDDDD4%DDDDDD
optical filter ; slit it
prism V V goooooooboboooood
cathode|:| <} <II <|| ] <||A dg:;:f]‘;o” GGA xelamp 00000100000 0000
OO0O0d10nmO O 00O+ 5nm0O 00O
lens lens lens lens lens lens

100 20%0 + 2nm0 0 %0 0 0 0 O
quartz viewing port 00000000000 10nmO
000000000 000O000

0%l 000000000+ 2nm000000000

0200000000000

vooooooooooobbbbbbbbbbibl 330000000000 000
oooboooooboooobobobooooobobooo
00o0bo0OO00obOoOoOOoooooOooooood
obooooboboooboobogecoooogonog
00o0bo0OO00obOoOoOOoooooOooooood
goboobooobooooboo

000000000000000000000000
000000000000000000000000
000000000000
() 0000000000000 000000000
0000000000000000000000
000000000000000000200
0000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000 (1)
0000000000000000000
(3 0000000000000 O000000000
0000000000000000000000
oooo
03000000000000000@WO0@O000
0000000000000 025nm05v0 000
0000000000000000000000000
000000000200 00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
OoooOooo0oooo

gouogobogboobaoboboood

googg
@)

31 00000000bb00go

O 0O oQgodg

0000000000000 D0O00D0OO0D0O0O00n
000000000000000000000000
oooooooo

0000000000000 0000000000
00(99.9999%)0 00 00000000000000
0000000000000 00000DO0O0D0OOn
000000000000000000000000
0020000000000000000000000
000000000000000000000000
0000000 (@O0O0O0D0O0ODOon)DODOooon
000000000000000000000000
000000000000000000000000
OD45A000000000550000055A000
6500 00 0000000000000 000000
0 05500 O 10%y/sec 0 O 06500 O 107g/secd O O O 3400000000000000000000
000000000000000000045A000
27x 107Pa0 00 0 O55A0 0 027x 10%Pa0 0 O O

ooooo

gooobooooooboboooobboooooobo
ooooboooooooboooobobobooooobobooo
Uo0b00o0b400000003804ev000O0O0ODOO
gooobooooobooooboboboooobooboboo



0000000000000 0000000000O
0000000000
040000000000000000D00O0
0000000000000 00000O0O00O0O0O
PowelDP¥O0O0O0DOO0OO0OO0O0OO0OODO
0000000000000 D00D0O0O0O000O0
5eV0 0000000000000 004ev00000

gobooboobioooobooboobooboon

devOO0obooOoboo0obOooboobooboon
goooboooooboooooboboboooooboobooboo
ooboobooOobooOobooobooboOosvbOoOoo
gooobooooobooooobobobooooboboboo
googon

Photo current (nA)

0 . 1 1 1 (a)
0O 10 20 30 40 50 60
Time (hours)

%\ 140 o - . |
— 120 T
8 DUNIPRPRIEERES
t 100 s :": T 4
o h
*8 80 | _
& 60 _

40 |

20 |

0 \Y o

0 05 1 = .

Time (hours)

O s0000o0oo0o0oo0oo0oOooOooOooOoan
O00ODO0OO0OOO0OOO0ODOOo2s0nmOOOOOO
IonmOOO0OOOOOOOOOOOOOOOOO
ooo0oO0oO000000O0OO0OO0OOMMOOOOOoaOn
oobooooO0oO0OO0OOoO0oO0oO0OOOOOOoOOn

00000000000 MO@@OOO0200
ooooOoOoO0oO0O0OOO0O0O0OOO0OOOOO
gooooao

1 * Te=10nm, Cs=5.5A, glg '
o Te=10nm, Cs=5.5A, (2
0.1 Powell's data
& 0.01f :
kS
£ 103} :
‘D
E 104} 3
g 10-5¢ 3
106} 3
_7 1 1 1 1 1
10 1 2 3 4 5 6

Photon energy (eV)

O 40000000000O0C0O0O0O0O0O0O00
0000000000 O0D0O0OOO0O0OEooO

googg

gooobooooooboboooobboooooobo
ooooboooooooboooobobobooooobobooo
ooobbO0o0ooooo1onmbO0O0gd+5mdO0O
100 20%0 + 2nmO 0 %0 00O 0O O
goooboooooooboooboboooooobobooboo
goboossvOobOoobooboobooboooo
gooboooboooboooboo

good

[1] N. Terunuma, K.Hasegawa, M. Kuriki, H.Hayano,
J.Urakawa, T. Nakanishi, S. Okumi, |. Sakai, M.
Takano, M. Nomura, K. Hirano, Y. Yamazaki, R.
Kuroda and M. Washio : Proceedings of the 28th
Linear Accelerator in Japan (2003) pp. 162-164

[2] S. H. Kong, J. Kinross-Wright, D. C. Nguyen and R. L.
Sheffield : J. Appl. Phys. 77 (1995) 6031-6038

[3] R. A. Powell, W. E. Spicer, G. B. Fisher and P.

Gregory: Phys. Rev.B.8 (1973) 3987-3995



	１．はじめに
	２．実験装置
	３．セシウムテルライド薄膜の作製方法と量子効率
	3.1 セシウムテルライド薄膜作製
	3.2 成膜の均一性
	3.3 セシウム蒸着と薄膜作製過程
	3.4 蒸着条件と量子効率のエネルギースペクトル

	４．まとめ
	参考文献

