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Abstract: Photoemission is a process in which photons are converted into free electrons. Photocathodes

are the typical materials for the process.

They emit electrons when a light is irradiated upon. The

traditional method of manufacturing photocathodes is complicated, requires specialized equipment, and is

limited very small sized samples. CssSb photocathode was formed on a substrate in NV, atmospheric

conditions. The photocathode formation was a gas phase reaction with the substrate. Vacuum devices

were made to test electron emission characteristics of the formed photocathode.

Visible light of

wavelength 475 nm was used for the primary light source. The results showed high current density and

long term stability of the photoelectron emission.
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Fig. 1. Photoelectron emission from metal.
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Fig. 2. Glove box system for photocathode thin film

deposition in N2 environment.
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Fig. 3. Manufacturing process of photocathode device.

a9 3o TEARE a2z AF A7 YE
2ith. Cathode plate $loll frameS *¥i1 = ol

anode plateg HEAA 225 AAsEdv. dubA <l
a2z Az oz Ag d714S sto] Aazte

W57t A3 HE A8t ES St

23 M7 53

a9 4ol AFFAS Sk 9 E XEANLE &
A7F EA Ao ® yERY QIth HAANES fEAlY
v FYoze AA LED W3S AHEau A
dol 7HAF F AUATE M =S FdYel7] (3.0
~ 31 eV) wito|tt. FYe o] depAH d o
YA 7b gebx] 7] o] AxpgEed AHAQ dFgFS
Tk 2 Ao AE HA FYoes Fu4 475 nm
o] @ HGS AHEATh

=2 AAE Ao Ve B AFE ol &9
W7l 918t anode d¢S dAg #l 10 kVE 1
AA71aL AFE ST TS Alte] A 7g

o
T
IEsha, nodeoﬂ 7‘* OL% HolFH Aab YR

J. KIEEME, Vol. 27, No. 5, pp. 312-316, May 2014: H.-S. Jeong

anode plate

Cufim y
a

photocathode

cathode plate

light

Fig. 4. Schematic diagram of photocathode device test

structure.
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Table 1. Average measured anode current depending on
applied anode voltages.
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Applied voltage £
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Fig. 5. Stable
photocathode formed in Ny atmospheric conditions.
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Fig. 6. Light emission of photocathode device with green
phosphor at anode voltage of 10 kV.

AA, s 7] 21N Cs380 EkEl w5
A 5 ke doldh. dwAo

Z}

2}

A

=
e TEAAES SalgolA Al

9171 2o A ARE Csy,80 EET
ebdithE Aelth. 19 39

EEAzES Aol 4t

= E
o] oggks WA ¢¢3 d3} (degradation)
HA dete A4S it oA dde 43

A = (sensitivity)
. o YEINALE

AAe] EFAUAE Huls =ol7] $3to UVH
A ARESTE ZRA Rl tigk AT FuE 7o
|3 da7 gld. uvEd

2 5o

AApaa &80l 24

37 9]
tolth, webd EEA 2=

=] < o
S8 Fsy] AL ANBIGANA AFHQ
AAPE e FEss A9 49 2E Qo] Fa

J. KIEEME, Vol. 27, No. 5, pp. 312-316, May 2014: H.-S. Jeong

o
N
rlo
A,
o
fify
o
)
fru
e
o, M
(o
o T
2
2
o
=
R o,

3
Kl
o
2
N
%,
of
ol
o
of L e

ol
o

EEERIRE
548 ehheh ol
BHE[J_

R s
1A AALAZ S8 U o

o 12 My o
m 1o, ol

X b
0
- 2
N me BN

o)
o
=
N
¥
O
°

Mo o d
Om m?:{
o M
4,
)
)
o, J
o
1)
I
—t
S
S
o]
w
o
oy
=3
o
e

REFERENCES

[1] S. H. Kong, D. C. Nguyen, S. J. Russell, C. A.
and Timmer, Nucl Instrum. Methods A, 358,
272 (1995).

[2] P. Michelato, Nucl. Instrum. Methods A, 393, 455 (1997).

[3] J. W. J. Verschuur, B. M. Van Qerle, G. J. Ernst, D.
Bisero, and W. ]J. Witteman, Nucl. Instrum. Methods
B, 139, 541 (1998).

[4] A. W. Bett, F. Dimroth, G. Stollwerck, and O. V.
Sulima, Appl. Phys., 69, 119 (1999).

[5] S. Donati, Photodetectors (Prentice Hall PTR, 2000).

[6] A. H. Sommer, Photoemissive Materials (John Wiley
& Sons, New York, 1968) p. 130.

[7]1 A. Natarajan, A. T. Kalgatgi, B. M. Baht, and M.
Satyam. J. Appl. Phys., 90, 6434 (2001).

[8] W. E. Spicer, Phys. Rev. Lett., 11, 243 (1963).

[9] J. O. Choi, H. S. Jeong, D. Pflug, A. 1. Akinwande,
and H. I. Smith, Appl. Phys. Lett., 74, 3050 (1999).



