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Plasma Re-radiation Effects on Coupling Efficiency of UV Laser-targets

ZHANG Jian-quan LIU Feng QIANG Xi-wen CHEN Rong-hua
Northwest Institute of Nuclear Technology ~Xi' an 710024

Abstract In the hypothesis of plasma isothermal expanding enhanced effect of radiation coupling induced by laser-generated
plasma on aluminum target is studied analytically. The calculation results have demonstrated the significance of plasma re-radiation
in interaction of powerful pulsed laser with metal target. These results agreed with experimental data well and explained the

experimental results theoretically .
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Table 1 Relationship of plasma parameters and radiation energy flux with laser parameters
1 T A =0.248 ym A =0.35 ym
/Woem™? | /ns | T,/x10°K| p/gem™® | P,/Pa | F/Wem?|T,/x10°K| p/gem™®| P,/Pa | F/W cm™?
0.25 0.97 1.3x107* | 9.5x 10" | 1.1x 10" 118 | 9.6x107* | 8.9x10° | 7.0x 10"
0.50 114 1 9.5x107% | 8.5x10° | 1.3x10" 1.39 | 7.2x107% | 8.0x 10" | 1.4x 10"
0.75 1.25 | 7.9%x107% | 7.9x 10" | 1.8x 10" 1.51 6.0x107° | 7.3x10° | 1.9x 10"
02 1.00 129 1 6.9%x107° | 7.1x10° | 2.1x10" 1.54 1 5.2x107° | 6.5x10° | 2.0x 10"
1.25 1.33 6.3x107° | 6.7x10° | 2.4x 10" 1.65 | 4.7x107° | 6.3x10° | 2.5x 10"
1.50 1.37 1 5.8x107% | 6.4x10° | 2.6x10" 1.69 | 4.4x107° | 6.0x 10" | 2.7x 10"
1.75 144 154x107% | 6.3x10° | 3.0x 10" 1.74 | 4.1x107° | 5.8x 10" | 3.0x 10"
2.00 1.46 | 5.0x107% | 5.9x10° | 3.2x10" 1.77 1 3.8x107* | 5.6x 10" | 3.1x10"
0.25 3.09 1.8x107% | 5.0x10" | 1.4x10" 3.67 1.4x1072 | 4.5x10" | 1.0x 10"
0.50 3.60 1.3x107% | 4.3x10" | 1.9x 10" 4.33 1.0x1072 | 4.0x10" | 1.4x10"
0.75 3.76 1.1x107% | 3.8x10" | 2.2x10" 472 | 8.6x1077 | 3.7x10" | 1.5x10"
107 1.00 4.07 1.0x107% | 3.6x 10" | 2.6x 107 5.03 7.6x107° | 3.5x 10" | 1.8x10"
1.25 4.09 | 8.9x107 | 3.3x10" | 2.7x10" 5.07 1 6.8x107° | 3.2x10" | 2.0x10"
1.50 4.20 | 8.2x107% | 3.2x 10" | 2.8x 107 5.35 1 6.5x1077 | 3.1x10" | 2.1x 10"
1.75 4.42 | 7.7x1077 | 3.1x10" | 2.9x10" 554 1 6.2x107 | 3.0x10" | 2.2x10"
2.00 4.52 [ 7.3x107* ] 3.0x10" | 3.0x 10" 5.6 1 5.6x107° | 2.9x10" | 2.3x10"
3 3.16 x 10" W/em? pm 1 ns
0.248 pm 5
a =0
5 5
a >0
5
5
4 0.248 R. Popil ¢ 2.5~8 x
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Fig.2 Radiation conversion efficiency vs laser pulse duration
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Fig.4 Ablation rate vs laser intensity
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Fig.3 Ablated mass vs laser pulse duration
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Fig.5 Ablation pressure vs laser pulse duration
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