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Characteristic of surface barrier of epuably-doped
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Abstract: The photocathode surface barrier formation process of the GaAs photocathode was simulated
according to the variation of the photocurrent while the photocathode was activating and in situ tests of
spectra response, the two-dipole model was amended to establish a three dipole model. It was considered
from the new model that the photocathode surface barrier formed by three kind of dipole layers, the first
dipole layer was composed of GaAs(Zn)-Cs* dipole, the second dipole layer was composed of Cs,O dipole
and the third dipole layer was composed of GaAs-0O-Cs dipole, the second and third dipole layer embedded
in the first dipole layer. The barrier potential distribution which was piecewise uniform was established
according to tunnel effect and results of quantum efficiency tests, it was calculated that the width of the
barrier is 1.65 nm, and the effective electron affinity energy is -0.44 eV. The establishment of the new
model is of great significance to further understand the photocathode surface emission mechanism.

Key words: GaAs photocathode; three dipole model; surface barrier; potential distribution

5 B H5.2012-12-03; &iT H#3.2013-01-10
HEEWB . OB M4 AR H i 505 %= 54 (120110102)
TEE BT IKIER (1981-), 55, TG, A+, =N I - V2 R 6 B 7 T B9 BF 95 . Email :qf963@sohu.com



mailto:Email:qf963@sohu.com

2182 Lok A2

5§ 42 %

0 5] &

T TSR A GaAs St L B BLAT B 1305 |
5 I /N RS R T BE A A R A A R AR R
TEROCB | o BB B AF ARG T Z B9 HT, A
KWIZEA —HZBAMRE, BT GaAs JEBIH)
F e AR L P 2B O T 20T A W SR, X4
SEAEDG IR 3 T B4 A7 RS KOG B 2 T D't v, i 5%
PLERAT i = BRI 48— RO IA I, 284 A 3 ThI A5 Y
EBA SRR XUE TR 55 4% T
SRS LA LRI A AT HAS B A TR IR % A A A
BRBE AP A A T RE AR R R A
AR RAL ML 28 1 T 32 B2 AR B i 7530 45
IR FOCE M e A S LB oA A IR
7N S ATAR R NATTRESE A S R BT E
WEFE O T L 73R LA | eBIik a7 20K
SR 3l S LA AR B T OB B — L H SR,
SRNT, Xof B4 2 1T 54 22 v (Al 1 PR b 288 | A B % A
BR A B SE R UGH LB, BARD A ASGHDE
T 7 R P B T RICR A B, SOk g A
D B S Ao e PO R U Al il £ 45 i 67 D B R
T, AU T A A )2 A9 R A e SR L R ARl
T FRCRMNZ P RGP R RS, B et
WIS BRI ESEL,

1 £ 1§

S5 73 SR G B T 5 016 1 o 7 0 1 R
WS TE R SR AR T 1107 Pa iy iy .25 i & rh i AT
P HTGE GaAs JEBIMR AT o i i Ak B, 35 BRERA
BT T B, AR F G00E R B R SR — E
% Cs, 2284y O 975 b AT, SOt it i1k 2128 1o
Cs WA B 56 5 o PO i 7 v BE I 20 AL I 8
e, B R A B Cs WA, it A 6 1 ey 13 03X
ASCRE I F AR 324 D A7 D' 3 i 7 i 3
2 #R5TiE
21 MESREPARRLTANEEREZLMXE

AT SRR O AN BT AL, T R
FeE B @O IR, BRI ] ORI TR K
i iz 3 B4 S G ) 1 R SO L RO S E

I R WL ) A8 P T UL 45 S 1 D S DG FL T MO B R A
WEE T B H SRR, Mk IR SR 42
AT AR R B UIAR G, T 10 DA 3 T 34 22 1y el 5
VAN S T ot S el o K L TP U R B i Y T

IR E] 5 R AN AT 1 s

g
5
] TV: The sccond
z Cls prke
E I: The fizst T The. Fre: pesile
L poak
O Omigin rimg

I Etariing to neleass omygen
Timz

Pl 1 3O A A P ol L U S I T O AR
Fig.1 Relation between photocurrent and time during the

photocathode was activating
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Fig.2 Quantum efficiency curve when the photocurrent reached the

first Cs peak
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Fig.3 Quantum efficiency curves when the photocurrent reached the

second(a), third(b), forth(c), fifth(d) Cs peaks
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Fig.5 Surface barrier of GaAs photocathode when the activation

was finished
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