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Experimental investigation of plasma jet and solid target interaction
based on laser-ablation launching approach

Zhang Li, FuBo, Huang Yuanjie, Zhao Yu, LiShengfu, WulJichuan, Zhang Yongqiang, Tan Fuli
(Institute of Fluid Physics, CAEP, P. O. Box 919-113, Mianyang 621900, China)

Abstract: Laser-ablation plasma has been regarded as a novel approach for providing high velocity loading in
experiment. Axial jet velocity of km/s even higher than 5 km/s could be achieved by employing laser-driven plasma
method. On the other side , a wide range of jet temperature and plasma density could also be obtained during the
loading process. This paper presents an experimental method to investigate the super high-velocity impact of solid
target with gas. A high energy laser-ablation plasma device was established in this work, and plasma with jet velocity
above 10 km/s was generated during the experiment. The aerodynamic characteristics of the high-velocity object’s
interaction with gas were studied in the experiment. The results of prove that, this work, the method has great potential
for applications in the research of many fields including astrophysics, asteroid morphology, and the interaction of
aerolith with atmosphere.
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Fig. 1 Laser-ablation plasma jet-solid target interaction scheme Fig. 2 Micrograph of spherule
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Fig.3 Schematic diagram of polarization digital holography
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Fig. 4 Diffractive optical optimization
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Fig. 5 Holography of intensity and phase
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Fig. 6 Holograms at different time in air
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Fig. 7 Holograms at different time in vacuum
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