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Fig. 1 Conceptual schematic diagram of pulse shorting using plasma switch
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Fig. 2 Experimental setup
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Fig. 3 Original pulse from stable cavity
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Fig. 5 Shortened pulse by polyester {ilm from stable cavity
5
) 1 mm
7 )
o 8
1: ni ] i
. — shortened pulse| |
il EIV— - original pulse [
..... ‘;i : "
'l
=) 1
& Tl
§
£ - s e 2l
& P hats |
20 ns / div
Fig. 7 Comparison of shortened pulse with original pulse
with enough plasma density and insufficient hold time
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Fig. 4 Shortened pulse by polymide film from stable cavity
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Fig. 6 Comparison of shortened pulse with original

pulse

with enough plasma density and hold time
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Fig. 8 Comparison of shortened pulse with original

pulse with insufficient plasma density and hold time
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Fig. 9 Original pulse from unstable cavity Fig. 10 Shortened pulse by air ionization from unstable cavity
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Fig. 11 Shortened pulse by polymide film from unstable cavity Fig. 12 Shortened pulse by polyester film from unstable cavity
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Excimer laser plasma switch controlling laser pulse duration

LI Hong-xia, LOU Qi-hong, DONG Jing-xing, WEI Yun-rong
(Shanghai Institute of Optics and Fine Mechanics , Chinese Acadaemy of Sciences ,
P.O. Box 800-211, Shanghai 201800, China)

Abstract:  Using a laser created plasma switch, a 1. 58 ns short output pulse from a UV-preionized XeCl excimer laser is ob-
tained. The influence of the beam energy intensity focused on the film surface for the generated plasma density is analyzed. The
pulse shorting effects of different plasma density and hold time are discussed, and the experimental results are presented with the
resonant cavity operating in stable cavity and unstable cavity modes separately. Working in stable cavity mode, the pulse width
can be narrowed to 2. 87 ns. While in an unstable cavity mode, by reducing the focused beam area to improve the energy intensity,
a 1. 58 ns short output pulse is obtained. This technique can applied to any other excimer laser.
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