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Table 1 Laser driven plasma jet at different cases and shockless compression characteristics on aluminum targets

No. I/(TW/em®) t/(ns) d e/ (pm) p./(GPa) Peren/(GP2) e /(km/s)  proaa/(GPa)  t4./(ns)
1 17 3 120 330 207 45. 8 67.5 10.5
2 17 3 150 330 175 40. 7 59.3 11.4
3 17 3 180 330 143 36.4 52.6 12.6
4 17 3 210 330 129 33.1 48.3 14.5
5 17 3 240 330 114 30. 3 44,1 15.0
6 17 6 180 285 238 48.5 98.5 12.0
7 17 9 180 273 273 51.5 145.0 6.3
8 12 3 180 250 119 30.7 39.4 14.7
9 30 3 180 420 239 48.5 87.5 9.8
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Conditions Analysis of Laser-Driven Plasma Jet
LI Mu,SUN Cheng-Wei,ZHAO Jian-Heng, LUO Zhen-Xiong,ZHONG Jie
(Institute of Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract ; Laser-driven plasma jets provide a new way to simulate astrophysical jets and generate
shockless loading in solids to high pressures,which are very important in the researches of high energy
density physics. The experiments are all under the conditions with very high laser intensity in litera-
tures,but there is no criterion of the basic condition under which the plasma jets can form from the
rear surface of the driven film. The main objective of the current study is to investigate the effects of
laser intensity,wavelength, pulse width,target material,and target thickness on plasma jet using ana-
lytic numerical methods. The results show that the shock strength before exiting the rear of the reser-
voir must be higher than a threshold value for jet formation. For polyethylene, this value is about
80 GPa. The lower wavelength, boiling temperature,and ionization threshold value,and higher laser in-
tensity,longer pulse width, thinner target, the plasma jet is more easily achieved for the thin target
with low boiling temperature and small ionization threshold value when irradiated by a pulsed laser
with high intensity,short wavelength and long pulse width.

Key words: high energy density physics;plasma jet;laser-driven;shockless loading
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