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Fig. 1 Experimental setup of measuring work function
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Fig. 2 Photoelectric effect current-voltage curve
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Fig. 3 Device of cathode oxidation treatment
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Table 1 Work function in different oxidation degree

Oxidation time/min 0 10 30 60
2.60 2.41 2.01 1.74
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LI AR R W AL F N A AL A
AREE 3% T o R O B ST AR A AR
74X 368 4 2 ) 52 0 T T H AR R G X IR T Y
WL 03 A1 A48 58 38 T LA Sk A g L (HZR A
Fde W AL A AR A 3 ) S RO A R BT Ok
JE S5 R R I 22 0 R A9 O v WAL+ X AT B R KR 1Y S AL
JEBELAG 1061 A FOG L 735 1 B A R T A I X
BRI 5 S5 0 P I D B e R S A B T e I 6 8 D' il R
F14 FEL U0 5 T DR/

4 it

SCHR BE R 45 0 A R R A A 1 Al 58 R T
W3 Ih 2 AE 4. 1~4. 3 eV Z [a] . i A< 3C 52 36 T
MAFER AR E 2Ry 2. 6020, 2 eV, Jp M n] il 24
=R R,

D gl EmcdEaish. i FiRaEs P A
A& o 5 AR AE A O R o ST 1 R O R AL BT
T e 2% TR B — 2 SR S0 Ab . 4 1) TR o 3
H 2 BEAR (100) (110D i 3% H 2. (100) T % 75 7£
AT SR I BEAR 0. 4~0. 8 eV K Hh
I e R A TR B SR T S DT R Y W 2
B8 fin 2 T Y B0 RN RE A R ) R RN
I3 R R T 3 ) P AN B8 S P £ 1 T 436 s 0
(RS

2) MR 2. SR T 2898 0 BB A T Y
PR xR 2. 28 B 40 I R 28 0k iR s 3L ok i
DL 23 WG, I 20 45 2% TR0 A %R 1 ) 3 o R LS
EZARTF 107 Pa, ik AN & HAME TN i TR
IKFES S AR AR B DI FEAR 1 e VI A, S0 B
25 FEAR T 107 Pa B L [ 53 A S0 43 il 26 11
JLZ S A 2l & i 45 AL T ERER SRS
AR IR T AE 2. 5~3. 6 eV Z ], X KM 2 i
FARAE AT B A A5 B RO TR ) 3R BE Ak R
T BN AR 3% Dy B R 3 1T TGV A
S — i FIS (.

3) JHH AT A RZ M. SCHRL12 Ik B 4 R 3R
[ R A e B SO PSR o o T
T ol 36 1R T /0N . 33K A A A L A R A s g | Ak i
T REAR.

5 #Hit

ARSI Ao S5 I A5 B i AR AR B AR AL SR
TR TN 2. 6040, 2 V. XA [m) 48 Ak B B 1 48
PR B 3t 2 I i s & BITE — 2 3 B AR I ]
Kt ) DAL, X A A T3 JE He-Ne OGRS 1 55
WK AE S I T ok 2 I A O R G I HL 10 B A
SR PRI B L B R O B T L RA R s B AR T G S
it By BOMTREAR. 33X 38 3 9 254 76 J5 2 ik 58 TP A
TR TS . A5 05 B2 He-Ne BOGAR T 5144
R P $E A i LA 4R T L
5% 3k
[1] HE Xiao-qing. ZHANG Zhen-hui, GAO Ai-hua, et al.

Experimental investigation on the gain characteristics of laser

gyro[J]. Acta Photonica Sinica, 2011, 40(3): 371-372.

/NG SRARME, miZ AR, S5, WOBKEBRRY 25 55 P 09 528 1 5T

[J]. 724, 2011, 40(3) . 371-372.

[2] SU Bin, GAO Ai-hua, ZHANG Wei, et al. Power stability
research on 3 391 nm He-Ne laser[J]. Acta Photonica Sinica ,
2008,37(2): 216-218.

FRAK  F B 5K 4F. 3 391 nm He-Ne 30 &% 53 € M BF 58

()], 96721, 2008,37(2) : 216-218.

[3] TAN Zhi-fei, ZOU Zhi-jie, LIU Jin-shou. Investigation on the
aluminum cathode service life of He-Ne laser [ J]. Laser and
Infrared, 1980, 1(12): 2.

TG KL AR AR L X1 4x 7. He-Ne OB K 4 fir 57 B A% 09 1F 5

(7). #5414k, 1980, 1(12) ;2.

[4] TAIIOHOB B. U. Electronicsf M]. LOU Ge, transl. Beijing:
Higher Education Press, 1965.

TATIOHOB B. M. #7252 [ M. #64% 3. Jbat. i % 20 iR

*k,1965.

[5] EASTMENT R M, MEE C H B. Work function measurement
on (100),(110) and (111)surface of aluminum[J]. J Phys F:
Metal Phys, 1973, 3(9). 1738-1745.

[6] GREPSTAD J K, GARTLAND P O, SLAGSVOLD B T.
Anisotropic work function of clean and smooth low-index face
of aluminum[J]. Surface Science, 1976, 2(57) ; 348-362.

[7] LANG N D, KOHN W. Theory of metal surfaces: work
function[J], Physical Review B, 1971, 3(4); 1215-1223.

(8] #iZxk%H. hEXEREH-WHE (ML dta. P EKE R4
5 AR AL 1985638,

[9] YANG De-ging, CHEN Er-gang. A new measurement of the
material work function[J]. Acta Physica Sinica, 1988, 37
(12): 20-22.

RS ORR 9. W R T B — R O i (], B2

. 1988, 37(12): 20-22.

[10] BERGE S, GARTLAND P 0O, SLAGSVOLD B J].
Photoelectric work function of a molybdenum single crystal
for the (100), (110), (111), (112), (114), and (332) faces
[J]. Sur face Science, 1974, 43(1); 275-292.

[11] ZHANG En-qiu. Some properties of the work function[]].
Journal of Electronics, 1989, 11(3) . 244-249.

SREML. R TRy SRR (T ] TR T, 1989, 11
(3): 244-249.

[12] FORT T, WELLS R L. Adsorption of water on clean
aluminum by measurement of work function changes|[]].
Sur face Science, 1972, 32(3): 543-553.



1386 kT ok 1%

Influence of Aluminum Cathode Oxidation on Work Function

MU Yan-ni"", YE Ping®, ZHANG Su-juan'*, CHEN Ze-xue’, ZHANG Wei*, LU Zhi-guo'®
(1 a. Institute of Photonics and Photon-Technology; b. Department of Physics ,
Northwest University s Xi'an 710069, China)
(2 Xi'an Flight Automatic Control Research Institute, Xi'an 710065, China)
(3 School of Science s Xi'an University of Posts and Telecommunications, Xi'an 710061, China)

Abstract: To explore how the degree of cathode oxidation influences the ignites characteristics of ring He-
Ne laser, photoelectric retarding potential method is used to investigate the variation of the work function
with the cathode oxidation. As the cold cathode of discharge device, aluminum’s work function and the
work function variation before and after oxidation are measured under the high vacuum conditions by
Jlykupcknii spherical photo electronic measure equipment and parallel electrodes optic-electronic &
discharge device. The experimental results show that work function of aluminum cathode in the natural
oxidation is 2. 60£0. 2 eV. The mass percent of oxygen on aluminum cathode surface is 3. 2%. At different
times of oxidation process, the work function of aluminum cathode decreases with the growth of the
oxidation time. The reasons that work function measurements of aluminum cathode may be in 2. 5~4. 3 eV
are explained. The conclusion from the experimental results is the oxidation time is longer, the smaller the
work function of the material, the more conducive to the ignition of the ring He-Ne laser within a certain
range. Cathode oxidation also affect the ignition voltage and the cathode potential drop of gas discharge
process . So the choice of the optimal oxidation time ought to consider these two factors.

Key words: Aluminum cathode; Oxidation; Work function; Photoelectric retarding potential method



