H31% %6 IS S Vol. 31, No. 6
2004 £F 6 A CHINESE JOURNAL OF LASERS June, 2004

T EHES: 0258-7025(2004)06-0654-05
T o il KT 8058 A0 A Y B R 5 Pk R B A 5
EWE, AWW, MXE, BAE, BEH

(P E Rl B EWEFRE B VLM 7 BT, LI 201800)

WE WMRT AR CeO, W BEB4H A I T 196 8 M RE FVLAR B, & T LA AR 24 5T (CeO, , AL O5, TiO, ) &
BB AR BE, I X B A B RN T EHE BT R K RIT. X340 A TS A
PERE HUR M RE AN E R REFEAT T W, R DR T Bk P AT A AR PR A 3R . B L ZR R BAEER
CeO, %20 WL 40 A SEBE I8 4 T LR IR B8 TR 9 320 nm Z5 75 0L S8 41 4R 5T, B0 38 Bk v (R AT B0 B 5 ok . B
CeO, FRTHIBARIK T B A LB HE IR, 308 5 A 3388 Bk b AT 09 A% BR £ 21 RB & be 2l A 38
HHERMTRIAEZE ZWT SO REBERMTITHERSEG. B, A LEWH —FREREREES T
A 320 nm Z2 75 W9 SN R ST, SRR R 9R BE I Bk ART B BE AL RL

XKER BIEMRL B A REEE 6 BB O Bk RS

RESES TN 245 XERFRIRE A

Study on Properties of Cerium-Doped Silica Glass Tube
for Xenon Flash Lamp

LI Hai-bing, HU Li-li, LIN Wen-zheng, CHEN Xiao-chun, JIANG Bao-cai
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract In this paper, the absorption spectra and mechanical strength of Ce-doped silica glasses with different
concentrations are studied. Several kinds of Ce-doped silica glass tubes with different impurity (such as CeO,,
Al; O;, TiO,) are made, and high-power xenon flashlamp are made by these tubes with same procedures. The
spectral, mechanical strength and thermal properties of the Ce-doped silica glass tubes are measured and the
explosion energy of xenon flashlamps are also tested. By comparative experiments it is found that silica glass doped
with proper amounts of CeO, can strongly absorb ultraviolet radiation of xenon plasma at 320 nm and improve the
radiation spectra of xenon flashlamps. But because dopping CeQ; in silica glass reduces mechanical strength of silica
glass tubes, the explosion energy of xenon flashlamps made of Ce-doped silica glass tubes is lower than that of silica
glass tubes xenon flashlamp, and the life time of flashlamp is decreased. So it is necessary to develop new materials
which can not only absorb ultraviolet radiation of xenon plasma at 320 nm but also have excellent mechanical
strength.
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Table 1 Concentration of impurity in the glass (wt.-%)

Impurity CeO, Al; O TiO,
1# 0.052 0.032 0.018
2% 0.110 0.093 0.035
3% 0. 200 0.110 0.081
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Fig.1 Transmittance of Ce-doped silicate glasses
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Fig. 2 Transmittance of Ce-doped silicate glass
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Table 2 Pressure experiments of silicate glasses tube (O : silicate glass is integrated; Y : silicate glass is cracked)

Pressure /(kg/cm?)

Number  Specification /mm Material
10 20 30 40 50 60
4 $37X2.5 Ce-doped silicate glass tube O O O O big
5 $37X2.5 Ce-doped silicate glass tube O O O O Pie
6 $37X2.5 Ce-doped silicate glass tube O O O O bie
7 $37X2.5 Silicate glass tube O O O O O O Y¢When 75
8 $37X2.5 Silicate glass tube O O O O O O Y% When 65
9 $37X2.5 Silicate glass tube O O O O O O Y% When 65
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Table 3 Experiments of thermal stability
Material Temperature T =1100C

Silicate glasses tube

Ce-doped silicate glasses tube

Three times, glasses tube integrated

Three times, glasses tube integrated
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Table 4 Limited-loading energy experiments of xenon-flashlamp

Voltage Park value of
/kV current /A

Material of tube

Width of the E,
pulse (Ty51) /pus /]

Result of experiment

Ce-doped silicate glasses tube 9.1 10083 850 26267 Xenon-flashlamp was exploded
Ce-doped silicate glasses tube 8.8 9760 900 24564 The whole tube was white
Ce-doped silicate glasses tube 9.3 10740 875 27435 Part of tube was white and some stripes
Silicate glasses tube 9.3 10961 875 27435 The tube is nice
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Fig. 3 Discharge circuit with capacitance and inductance
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Fig. 4 Radiation spectra of xenon-flashlamp

He, CARMEHEAEME; VARBBEN; E; N
TR BERE (DD . KIS RII TR 4.

H S 6 45 SR AT R, 15 4 0 S B A Bk v IRAT B
A PR 970 280 BB 15 41 SE BT Mok e AT A PR 97 R
REEA—ENEE, EHRNTREXGT . BHE
Bk i AT B 7 i K A BT T

2 7 SEB T B K R AT B 8 ST i 4 B
N M 4 FTLLE Bk AT 7E 300~1100 nm &
e 1Y T SR A 5 EL B A 3 B IR MBS 3R 0 I R
R BB W OETE  Z8 ILIET 5. MBI S AT LLE
H, S B I8 7E 360,520,580,740,810 F11 880 nm [T
A LA B, 86 I O LS B AR T 48
SR BB 38 4 A AL 9 B 300 nm 724 B 4R 41 R
S (o B PR 7 A R AT X SO A 7 A R
R,

0 L
245 260 280 300315 370 500 600 1000

Wavelength /nm

5 SskEmBoLiEE
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Fig. 6 Radiation spectra of xenon-flashlamp

with Ce-doped tube
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