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Influence of key parameters on the interaction of the laser induced
plasma hot core and shock wave

Wen Ming, Wang Diankai, Wang Weidong
(State Key Laboratory of Laser Propulsion & Application, Space Engineering University, Beijing 101416, China)

Abstract: To study the phenomenon of interaction between laser induced plasma hot core and normal
shock wave in application of laser induced drag reduction, high —precision schlieren measurement
technology was used to study and analyze the flow structure characteristics of laser induced plasma hot
core under the impact of normal shock wave, and the influence law of laser energy and shock speed was
obtained. The experimental results show that under the impact of the normal shock wave, the width of
the hot core is firstly increased and then stabilized and decreased. The higher the incident laser energy is,
the larger the width of the hot core is. The length of the hot core rapidly decreases under the impact of
normal shock and then grows linearly, with a growth rate of approximately 19% of the incident shock
speed. A basis for effectively enhancing the drag reduction effect and prolonging the duration in practical
applications can be provided by the conclusions. The relevant methods and results also have a good
reference value for the study of laser plasma active flow control.
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Fig.1 Laser energy focusing system
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Fig.2 Schematic diagram of timing settings
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Fig.3 Schematic diagram of vorticity generation
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Fig.4 Wave structures at =40 s
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Fig.5 Wave structures at =55 ps
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Fig.8 Evolution of flow field under different laser energies
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Fig.9 Changes in H of hot core under different laser energies
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Fig.10 Changes in L of hot core under different laser energies
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