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Design and Experimental Study of an Excimer Laser Based on
Solid State Pulsed Power Module
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Abstract Thyratron-based excimer lasers are not available for some fields where high pulse repetition rate is
desired. A thyratron-free alternative is to introduce solid state pulsed power module (SSPPM) which combines solid-
state switch with magnetic switch and promises an infinite lifetime. A SSPPM-based ArF excimer with metal-ceramic
configuration was designed. Corona pre-ionization was employed to achieve a homogeneous and clean pre-ionization.
A 10~ 14 kV pulse was generated by the SSPPM for electrodes discharge. The risetime of the pulse was about
150 ns. Under the pumping density of 7.6 MW/cm® the maximum laser output energy of 11 m] was obtained at
193 nm. The maximum repetition rate was up to 300 Hz. This laser may satisfy the applications such as laser vision
correction, dermatological treatment and spectroscopy.
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Fig. 1 Simplified circuit schematic of SSPPM
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Table 1 Design parameters for magnetic switches

First Second  Third

stage stage stage
Material 1K101 1K107 1K107
Bs/T 1. 56 1. 25 1. 25
AB /T 2.7 2.1 2.1
Total cross section /cm? 11. 25 7.2 2.4
Magnetic length /cm 20. 4 16. 4 16.4
Number of turns 26 6 4
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Fig. 2 Cross section of the laser tube
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