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Laser Induced Plasma Shutter for Wave Clipping of 355 nm Radiation
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Abstract An experimental and theoretical study on the wave clipping of 355 nm laser is conducted by using the laser

induced plasma shutter technique. Five lenses with different focus are adopted to investigate the effects of the focus

of lens and the laser pulse energies on pulse compression, and it is found that the best result can be obtained with the

focus of 200 mm. While the focus of lens is 200 mm and the pulse energy is 160 mJ, the shortest pulse width of

3. 47 ns is obtained. Under the ionization of the Cu pinhole and the atmospheric breakdown, the output pulse width

can be further shortened to 2. 11 ns. In addition, the measured atmospheric breakdown threshold induced by laser at

355 nm is in agreement with theoretical data.
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Fig. 1 Experimental setup
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Table 1 Shortened pulse widths (ns) at different pulse

energies and different foci of lens

F /mm
I/m]
300 200 100 50

89 13.25 7.58 11.13
130 5.33 5.23 10. 43
150 4,65 5.09 8.39
160 8.32 3.47 4, 84 5.05
167 8.57 4,03 4. 89 6. 96
178 9.02 4. 80 4,85 7.05
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Fig. 3 Relationship between the shortened pulse widths

and the pulse energies at different foci of lens
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Table 2 Pulse average powers and peak powers before

and after wave clipping

I/mJ P]/W PZ/W P}I)eak/MW Pﬁeak/MW

130 3. 80 2.40 9.7 15.0
150 4.48 2.55 11.2 18.3
160 4. 80 2.46 11. 9 23.6
167 5.01 2.85 12. 4 23.6

178 5.35 2.64 13.3 18.3
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