384 A4 H ot Vol. 38, No. 4
2011 4F 4 H CHINESE JOURNAL OF LASERS April, 2011

BR B A& GaN S Pk & i i i1k

3R R OR BRE HRE IRE F K KRR
(1%§$$Iﬁ%%?1$%%%t{i&/ii%&%s TLIR Mt 210094)
PELROROLH TR B, FEK 400030

WE  ABEBRENE GaN PR R E AT T E 3G AT X SO0 7RSI (XPS) 4347 T BI R K 18
53T 3% W Ak 2 05 VR RE A Ak 25 Bk BA AR 2% 1 6% v AR R T A SR AE B AL E W ARG s A B N 710 C R X AR
HEAT T R AR O T R BR AL 25 VS 5 B AR BHAR R A CL O S5 W B 4 o i BH A 3% T 3k 30 561 & = o B T T S R
FNEA) L B IT 77 09 8 B TS B . o i a8 B A TG S 6 0 LA 38 i 45 SRR S8 Ak 27 Ak B S #4GR K T RE
R AL B B AR B85 GaN BHAR 1 .

KR O T RIEEL X SO FRE AL B B 44 GaN e IR &

hESEE  0484;TN205 XEkARIRES A doi: 10.3788/CJL201138.0417001

Cleaning of Gradient-Doping GaN Photocathode Surface
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Abstract Successful cleaning procedures for gradient-doping GaN surface have been investigated and achieved. The
chemical cleaning of the gradient-doping GaN photocathode surface is carried out. The analysis of the surface after the
chemical cleaning with X-ray photoelectron spectroscopy (XPS) shows that the chemical cleaning can effectively
remove the organic attachments, residues in the process on the surface. Subsequent annealing of the surface under
ultra-high vacuum at temperature of 710 ‘C leads to a decrease in the residual carbon, so the photocathode can obtain
the ideal atom clean surface for high-performance negative electron affinity (NEA) photocathode. Finally, the
photocathode active experimental results confirm that thermal annealing after chemical treatment method can
effectively clean the gradient-doping GaN photocathode surface.
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Fig. 1 Structure of gradient-doping GaN photocathode
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Fig. 2 XPS full spectrum of gradient-doping GaN
photocathode surface after chemical cleaning
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in the ultra-high vacuum chamber
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Fig. 4 XPS of C 1s core level from gradient-doping GaN
(0001) layer. 1. as-received, 2: after chemical
cleaning, 3: after annealing at 200 C, 4. after

annealing at 550 C, 5. after annealing at 710 C

SIS

B I AR MR A AT T Cs O B .l
IETER AT Cs O JEAE i 19 2025 BE SRR (R 31 517
PATR (5 ) 35 45 ot 2 TT )OI  H T RE IS B 5 3t
W& 2 2% T S A2 ) B 125 6 A BRI A S0 T
RECT L AN ETE S AR P Cs PSR, O JENAR 5 e
Ui S A DL HEATE L TR R Y . O R R T e
TR A AL i Z iz 5 fros .

2.5k
2.07
<
<15
5
= 1.0
5
0.5
0
0 20 40 60 80
Time /min
B 5 MR A GaN B AE 3T 1 72 iy
ot HL AR Ak il R

Fig. 5 Photocurrent curve of gradient-doping GaN

photocathode in the activation process
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