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Table 1  Etch depth corresponding to different etch time WL T AR R eI G, WE AT IR EIE in, W
Etch time/s Etching depth/nm 2 T 2L 01 %% FE AR AN T 38 0, 15 BH 32 45343 75 52 38

0 0 Kl 4 FEE 2 53 7l s AT AN R & IR R 1) 46 A

Fr AR RGP IR LM GE FESE it 6466 KK

w 2856 2 P BB 41 pm, BB FE 15.25 um

%0 5.712 1247 10 083 VK, TSP 99.5 um, % 19.73 pms

45 8.568 ST 14486 5 U1 I ML T BLEOHOR RS0 B B K, TR

60 11.424 % 208 um, % 57.46 um. HEUEEMEE ST 2
7R R TEH

B3 SBAT AR R Ul H AR 4 AR TR 35
Fig.3 OM morphologies of W-Ce electrode with different operation times: (a) 0-cathode, (b) 6466-cathode, (c) 10 083-cathode, and
(d) 14 486-cathode
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Table 2 Depth and width of surface cracks on cathode of

high-power pulsed xenon lamp

Frequency/times Crack depth/nm Crack width/nm

6466 41 15.25
10 083 99.5 19.73
14 486 208 57.46
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Fig.5 SEM images of the cathode after running for 6466 (a, b), 10 083 (c, d) and 14 486 (e, f) times
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Fig.6 Cerium spectrogram of cathode etched layer of high power pulsed xenon lamp operated for 6466 (a), 10 083 (b), 14 486 (c) times
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Table 3 Relative percentage content of cerium and tungsten

after different etch time

Etch time/s Element 6466 times 10 083 times 14 486 times
0 Ce 8.64 7.55 11.03
w 91.36 92.45 88.97
15 Ce 8.26 7.73 11.39
w 91.74 92.27 88.61
30 Ce 6 7.36 11.59
w 94 92.64 88.41
45 Ce 4.84 7.65 11.78
w 95.16 92.35 88.22
60 Ce 4.35 7.78 12
w 95.65 92.22 88
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Fig.7 Contents of cerium in electrodes
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Fig.8 Peak separation results of cerium in cathode of high power pulsed xenon lamp operated for 14 486 times: (a) 0s, (b) 15 s, (c) 30 s,

(d) 45, (e) 60 s,and (f) 75 s
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Table 4 Relative contents of Ce®* after different etch time

Etch time/s 6466 times 10 083 times 14 486 times
0 49.06 47.12 49.53
15 46.97 45.81 45.33
30 46.92 48.34 46.23
45 47.17 48.07 42.84
47.04 48.94 41.05
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Table 5 Ce*®* contents near the surface of raw materials for
W-Ce electrodes (%)
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ce** 33.33 4241 38.67 4424 4414

50?2&,2_2-\; —
45

g 40 355 645
§ 35}

5] 30+

(&)

&, 25| Cathode )

o —=— 6466 times

20 —e— 10083 times
—a— 14486 times
15+ :

10

0 10 20 30 40 50 60
Etch Time/s

B9 BIbE Ce® At &4k

Fig.9  Relative content curves of Ce®* in cathodes
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Surface Cerium Element Distribution and Valence Evolution of the Cerium-Tungsten
Electrode in High-Power Pulsed Xenon Lamp During Operation

Guo Xiangchao'?, Liu Zuojiao®, Li Haibin?*, Liu Jiangjun ®, Hu lili **

(1. Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

(2. University of China Academy of Sciences, Beijing 100049, China)
(3. Hangzhou Institute for Advanced Study, UCAS, Hangzhou 310024, China)

Abstract: The cerium tungsten electrode in the operation of high power pulsed xenon lamp was analyzed by metallographic microscope,

scanning electron microscope (SEM) and X-ray photoelectron spectroscopy (XPS). The evolution process and working mechanism of

cerium tungsten electrode were confirmed and the cathode surface morphology, valence evolution and concentration depth distribution of

cerium were studied. The results show that a large number of turtle cracks appear on the working surface of cerium tungsten electrode, and

the degree and depth of cracks and ablation status are related to the operation times. The more working times lead to more serious cracks

and ablation. With the increase of operation times, the cerium element in the cathode diffuses to the surface, and the cerium content on the

surface increases, up to 12% and the distribution on the surface is more uniform. Through the analysis of Ce®*/Ce* ratio, it is found that

the surface activity of cerium tungsten cathode running 10 083 times is in a better state. The thickness of the surface active layer of cerium

tungsten cathode running 14 486 times decreases significantly, only 6.66 nm, and the performance of xenon lamp decreases.

Key words: pulsed xenon lamp; cerium-tungsten; surface composition; valence evolution;
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