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Optimization of the Large Scale Magnetic Pulse Compression System
of 100 ns-order
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ABSTRACT

In this study, we developed the 40 J-class MPC(magnetic pulse compression) system for exciting excimer
laser and investigated the optimal conditions of each stage of MPC circuit. This system consists of a DC
power supply, a pulse transformer and four saturable inductors. The number of turns of saturable inductors
at each stage of MPC circuit are 140, 25, 5, 1 and the optimal storage capacitance of each stage are 34 nF,
289 nF, 221 nF, respectively. In the improvement MPC system, we have obtained an output voltage of 43
kV, a current of 825 kA and a pulse duration of 360 ns. Also, the maximum pulse compression ratio of
77.7 and the current gain of 71.7 were obtained.
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Parameters Stage 1 Stage 2 Stage 3 Stage 4
Peak Current [A] 400 1,080 3,400 9,800
Pulse Duration [us] 85 35 14 06
Peak Voltage [kV} 37 3B 3 ki

Current Gain 35 263 324 2.88
Compression Ratio 376 243 25 233
Storage Enegy {j} 3» 312 278 245

Efficiency [96] 875 78 65 613
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Parameters Stage | | Stage 2 | Stage 3 | Stage 4 )
Peak Current (A} 400 1,600 3,500 8,250
Puise Duration [us] 6.9 22 0.95 0.36

Peak Voltage [kV] 45 45 4“4 43 \

|
Current Gain 35 40 219 236
Campression Ratio 42 314 232 264
Capacitance[nF) 340 289 221 221
Storage Enegy (1) 345 293 214 204
Efficiency [96] 86.25 73.25 635 51.0
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