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Research of propagating characteristics of ultraviolet laser pulse in optical fiber

XIA Yan-wen ,TANG Jun ,SUN Zhi-hong ,LIU Hua ,PENG Zhi-tao ,XU Long-bo ,YUAN Hao-yu
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to satisfy the measurement requirement of ultraviolet pulses in a large laser system, with a single mode
ultraviolet fiber propagating and sampling the signal, the characteristics of the ultraviolet pulse propagating in linear media were
analyzed in theory, and the factors affecting the measurement of the pulse shape were reviewed systematically. The pulse profiles
were measured after the ultraviolet pulse propagating a single-mode pure silica fiber. It is shown that single-mode ultraviolet fiber
is a preferable medium for nanosecond pulse. An ultraviolet fiber is not suitable for long distance transmission considering the
great loss and the limitation of the sensitivity of the detector. These results are significant for the design of pulse profile measuring
system of high power laser facility.
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Fig. 1 Diagram of the arrangement for measuring pulse shape at 351nm in

optical fibers
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Fig. 2 Diagram .of the arrangement for measuring power rates of coupling fiber
ggz a . e Om [0-30
. 100m
0.05/ ' 8'3(5)
> .
3 0.044 l0.15 %
20.03] N
T; 0.02] F0.10 '§
0.011 +0.05
-0. 0.05
00 ) 7
1Y) W11 E—
b o Om UV fiber[0.20
0.15] ; 100m
% %
=0.10 H0.10 £
g 4
0.051 L0.05
0.00 1% N RPN ng-0.00
S 432001234567

time/ns
Fig. 3 Temporal evolution of sub-nanosecond and nanosecond UV pulse in

the fused silica single mode fiber, respectively
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