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Experimental Study of Characteristics of Discharge Shock Waves in
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Abstract The characteristics of the discharge shock waves in high-repetition-rate excimer laser discharge chambers
are experimentally investigated using the shadow method. This results represent the generation and evolution of the
discharge shock waves. Thus, three typical forms of discharge shock waves, i.e., transverse, longitudinal (the
main electrode shock wave), and preionization shock waves, are obtained. Further, the velocities of these shock
waves are estimated, and the repetition rate at which the shock waves may effect the discharge is analyzed. The
results of this study support the design of discharge-shock-wave suppression devices in high-repetition-rate discharge
chambers.
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Fig. 1 Schematic of parallel shadow optical system
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Fig. 5 Generation and evolution of discharge shock wave. (a) Before discharge;

(b) 6.5 ps; (¢) 19 ps; (d) 28.5 ps; (e) 40 ps; (I) 63 ps; (g) 199 ps; (h) 285 ps
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Fig. 6 Shock wave images from 20 ps to 31 ps.
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by major shock waves

Repetition frequency
possible to be

affected /Hz

Time /ps Image
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670-720

4140-4500,5520-6000
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