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Abstract By molecular beam epitaxy technology, reflection-mode (r-mode) and transmission-mode (t-mode)
GaAs photocathode samples with identical uniform doping or exponential doping are prepared. Their spectral
response are measured based on the on-line spectral response measuring system and via fitting to the experimental
curves, the electron diffusion length and integral sensitivity are obtained. These results indicate that, after the
cathode module processing of the t-mode sample, the decrease of the electron diffusion length for sample with
uniform doping is twice that for sample with exponential doping, the reduction of the integral sensitivity for the
latter is smaller by 3% than that for the former. The exponential doping way is beneficial to reducing the influence
of cathode module process on photoemission layer of photocathode materials.
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Fig. 3 Experimental spectral response curves of four GaAs photocathode samples
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Table 1 Parameter comparison among four GaAs photocathode samples

Average doping Electron diffusion .
) ) Electron escape Relative change
Doping way concentration ) length L,/pm
) probability P of Lp
N gop /cm™* r-mode t-mode
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Relative change 15% 20%

T T A S K B3 b R R G O i e R 2 e B T ROR IR L SRR AT IS S R X L
AT UGB B ML R EE P=0.50, HG Lo, WG S RN 1.81 pm, X R WB/NT 11%., K
TAHES A Loy (65 5200 58 1230, BV 3z 59 20 B A 1 3005 B2 30 4 () & 5 )23 45 0 1) s 59 = B AR » ok ik T
A 5 ) P 7 <A K o - B N

XoF 45 45 2 SR 28 0 A0 B4R A L B S R0 RE S TIT SRR TSR AR A0 R B L 45 315 8 P =0.51,
Lp=2.39 pm, B REUE R 1517 pA/Tm %50 035 55 =20 dh TV BB R R 1182 pA/Ilm. T H H
1 L B2 S A8 BB 22 MLE O AR BB 24 0 0 Lo {8 O U8 Es 22 & i R w7 LR
FARA B GRS TV B FRCR T LA S U 8 Ly =2.26 pm, FURESY TITAY Lo, (BN T 5%,

TN GTET 4 AR TP RS R SB AR B iR 1 FTR IR BB AR S T M TV RS S vk B N
4.03 x10™ em ™ *, LI AT B2 RE A T AT TT ZAR—2F DL L B8 B0B 29 R il 0 B T 0K HE 3 5188 Z ke L R
152, TEB 24U BARMRE &b, B 22 I 5 L Bl 4 19 L3R /0N 30l {45 L A AR PR P T B B ) e ik
ARLE NI X KB T Y 8K E . W FRGTX GaAs SEHBAN . 578 290 i T E A8 808 2288 & 111
L HIOK BE BN 15 00 5 4 Tl 95X GaAs YGr [I4  ¥51 B 44 0E i 11 LR BB 220 0 TV I 79 K
FEW/N T 20% . W T¥I5)45 0405 O O O & 2 i 3B ek BE e B 1 ) 48 T2 X0 i 0 B R A AR

SENA TN T BB 2 38 O SRR A L AR A R T OIS BE s N . AT 2R S B R
K RE 1 80/ £ 2 48 BB 2 0 I T A .

4 Fh GaAs KA IR REUEHE S 2 R WA R, 3R 2 PR, &5 03858 24k S i Loy R
BECRE LU XTI 235 1) 52 5 ORE i AR T 25 0 5 37 S A B35 2 i I 00 BR G3 2 E LU X iz 45 48 1Y) 2 S R o
KT 22% . MIBZRUEEE J5 M40 BT - 33 B 2UHR HB 24 e i LU 3 51 8 2 b B AR o RBUE 4R & T 1804, 1 S 4 X
FEBAB 2 e S L 21 B 2R R RIS T 15% . TEARFB 2R S LT 38 5 XU R UE 19 $2 5
R G Z 3% FEAR TR T 880 22 B RS M FRAR i e 5840 300, Xk — LUl T
R 2R BB Z A5 R T A R T e O L B AR A AR A R U

1023001-5



ot % % i1

K2 4 GaAs Jrd BIARE i AR 2 2 BIURE J FEAR A8 1 ik

Table 2 Integral sensitivity and relative change of four GaAs photocathode samples

Integral sensitivity /(pA«lm™ ')

Doping way Relative change
r-mode t-mode
Uniform doping 1287 965 —25%
Exponential doping 1517 1182 —22%
Relative change 15% 18%
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