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An Investigation of Parameters on the Front of Laser Plasma Shock Wave

BIAN Bao-min HE Feng CHEN Jian-ping NI Xiao-wu LU Jian
£ Applied Physics Department£E~Nanjing University of Science & Technology£-Nanjing 210094£0

Abstract Under the condition of free attenuation of shock wave£-based on the momentumf-energy and mass conservationf-the
formulae of calculating laser plasma shock wave front temperatureE—pressureE~density and velocity have been given. Only if the

shock wave velocity is 1.5 times greater than the local sound speedE-the calculation results agree well with experiments. Otherwise
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some new transition characteristics arise and the shock wave model is no longer applicable.
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Fig.2 Output pulse of the plasma shock wave
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Table 1 Effect of laser energy on the wave -front

transmisson of PSW

r /mm 2.00f 3.00| 4.00| 5.00
Ty /ps 1.32| 2.42) 4.09] 6.26| 8.96 11.24|13.74
T, /ps 1.12) 1.87| 3.22| 5.13| 7.34 9.14| 11.50
r /mm 9.00{ 10.00| 11.00| 12.00{ 13.00 14.00| 15.00
T, /ps  16.60| 19.20| 21.95| 24.55| 26.55 29.75| 32.75
T,/ps  14.28] 16.80| 19.60| 21.90| 24.00 26.85|29.90

6.00 7.00| 8.00

r/mm - 16.00| 17.00| 18.00[ 19.00/ 20.00 ;. 40 o -
Ty /ps  35.55| 38.00| 41.20| 44.00| 47.25

T, ~105 m]
Ty /ps  32.60| 34.95| 37.90( 40.45| 43.80
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Table 2 Effect of laser energy on initial parameters
of PSW

E /mJ| Ry/mm ty/ps| M,
40.§ 0.3¢ 0.11| 6.6 | 50 | 5.4 | 54 9.4
105 | 0.3 0.09| 82| 78 | 6.7 | 5.6 14

Py/ Po| Vo/c | ou/po Tu/To
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