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Abstract: This paper focuses on the spectral properties and the impact resistances of composite quartz tubes and
cerium doped quartz tubes used in the driving optical components of Inertial Confinement Fusion (ICF) laser fa-
cility. The spectral transmittances were tested on the selected samples, new composite quartz tube, new cerium
doped quartz tube, 14 000 shot composite quartz tube and 14 000 shot cerium doped quartz lamp tube and their
spectral properties were compared. It show that the spectral properties of the composite quartz tube and cerium
doped quartz tube have all reached spectral index of the high power pulse xenon lamp,and the spectral propeprty
of cerium doped quartz tube is about 1% higher than that of composite quartz tube. A composition test of com-
posite quartz tube and cerium doped quartz tube was carried out to verify the tested results. It indicates that the
content of metal impurities in cerium doped quartz tube is lower than that of composite quartz tube, which is one
of the reasons to explain the phenomenon mentioned above. Finally, the xenon lamp discharge operation was
simulated, the impact resistance tests for the composite quartz tube and the cerium doped quartz tube were carried

out. The experimental result demonstrates that the shock resistance of the composite quartz tube is about 6%
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higher than that of cerium doped quartz tube.

Key words: Inertial confinement fusion; high power pulsed xenon lamp; composite quartz tube;cerium

doped quartz tude; transmissivity; Shock resistance
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Fig. 1 Spectral transmittance curve of new composite quartz

tube and the new cerium doped quartz lamp
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Fig. 2 Spectral transmittance curve of 14 000 shots

composite quartz tube and 14 000 shots ceri-

um doped quartz lamp tube
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14 000 shots composite quartz tube and 14 000

shots cerium doped quartz lamp tube

FE Al Ca Ce Ba Fe Ti

1% 257 ppm 4 ppm 0.11% 2 ppm 1 ppm 206 ppm
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Fig. 3 Simulation of xenon lamp discharge experi-

ment device principle diagram
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Tab. 2 Lamp tube damage under different voltage
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