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Fig. 1 Structure of GaAs sample
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Fig. 2 Quantum efficiency curves of GaAs during
high-temperature Cs activating
Curve 1: 30th minute during Cs activating, Curve 2: 35th mi-
nute during Cs activating, Curve 3: 40th minute during Cs ac-
tivating, Curve 4 45th minute during Cs activating, Curve 5
50th minute during Cs activating, Curve 6: 55th minute dur-

ing Cs activating, Curve 7; 60th minute during Cs activating
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Table 1 Parameters and sensitivity of curves

Integrated sensitivity

Curve number  Escape probability

JCuA  Tm 1)
1 0.03 182
2 0. 04 240
3 0. 05 275
4 0. 06 292
5 0.07 311
6 0.08 380
7 0.09 439
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Fig.3 Band structure of GaAs before and after Cs activation
(a): Band structure of GaAs before Cs activation;

(b): Band structure of GaAs after Cs activation



2040 Kl 5 T

530 %

AHZERT, B RS F R AL Fac e, BEAT o BUS e/
fH, WE 3(b) 7w, Cs HEBEE Lak 1.4 eV, 1 GaAs iy
BT E, b 1.4 eV, FHt, Cs #iGE GaAs AR
HARYILT- SR P REHAHE . PRSP IEA A 2] T &
LR AR A .
2.2 PREFUEREHFEEARK

GaAs Y HL FAIM 1B FRCR A 2URT DUE i — 2 A 4%
PR SRESE RS, RGN p B 511824 GaAs B
AR /DB 7 (L) BITRAE A — gt e 1 7 T

dn(x)  nlx) _ —U—=R) + I « aexp[—al)x]
da? L} D,

D

b n() B FIWRE, Ly 2 FHYHEKE, D,

T FRIYHEREG L JRASHERIIGHE, aQ) BRI

H AR R, R SZEBAIB AR ASHER R, «
ST B PO S B H R AR R
b AR R R AR

Nlemo =0s 0 |eee =0 (2)

KA (D RTFE n(), il n(x) A5 X552

GaAs JGHLEAM I FRCR AR N
P.(1—R
Y@ = 1+1(/(1(/\)L)D

BB A 720 YO 5061 RUE SQO i &
L7

(3)

SQ) = %Y(A) 4)
c

e BT, A TR c e, B
HERERBUE SO, FARAIF S REUE S, v LR
J‘EsmW(A)dA
Si = O'780
683 VQ@OWQdA

L WQO FIRRHEA SR RS IS TR, VOO
FR AR IEREE AR, 85 ARG R R, IR o
AP WA Lo 58 R 5 AR AR R OC, UL 7E BB A
FEREOT s RFER, WIRRE o, THUKE Lo, BTFHE
ey T E R s JEIE o) FREA SRR B R ORI o A
W QO AR BERESE AR VOO #EE . H1(3) R
AR, BB AYE TR YO R REE SO IEH
TR TR H A P,

=i Cs BOG 5 GaAs Y B ik 5 22 n ikl 4 s . fe
W E(E<<Uy) T i GaAs [ARIEN (2 << 0) G134
(0<x<a), HZEM5AIANRI, 2<<0H | K, 0<a<<
a1 K, 2>aNKX,

1 DX A A 1 7

(©))

W dlw
- = P 6
11 X9 A i 1
W AW Gy e = Ew %)
2my dx

I DX A ¥ 7 5 1 XA TR]

B Ew)

2my  da?

#dp Ui B

= E¥ (o) ®

U(I) - U() —eex (9)
U A

Us
U(x)

1 II 111

GaAs Cs Vacuum

0 a x
Fig. 4 Surface Barrier of high-temperature

Cs activated GaAs photocathode
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Fig. 5 As(3d) core level spectra of activated GaAs surface
Curve 8: As (3d) core level spectra of high-temperature activated
GaAs surface; Curve 9; As(3d) core level spectra of low-temperature

activated GaAs surface
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Research on High Temperature Cs Activated GaAs Photocathode

YANG Zhi, ZOU Ji-jun, NIU Jun, ZHANG Yijun, CHANG Ben-kang*
Institute of Electronic Engineering and Optoelectronic Technology, Nanjing University of Science and Technology, Nanjing
210094, China

Abstract Mechanism about the change of GaAs phtotocathode’s surface barrier during Cs activated process was studied. Ionized
Cs and p type doping impurity(Be) form a dipole that decreases the vacuum level of GaAs. Generally, Cs activated GaAs photo-
cathode could achieve zero electron affinity state. The quantum yield formula of reflection-mode photocathode has been solved
from the 1-diemnsion continuity equations and the escape probability formula has been solved from the Schrodinger equation. It
was found from the formula that the quantum efficiency of Cs activated GaAs photocathode is directly proportional to the electric
field intensity of Be -Cs™ dipole. A Cs activation experiment was carried out, the experiment process tallies with the theory
mentioned above and the integral sensitivity of Cs activated GaAs photocathode is 453 pA < Im™', which could be inferred as a

zero electron affinity state.
Keywords GaAs photocathode; Dipole; Surface barrier; Quantum efficiency
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