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Drag Reduction Using Focused Energy Deposition in Supersonic Flows
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Abstract

This report describes the development of spherical shock waves generated by the laser breakdown method
using a pulsed Nd:YAG laser with 240 mJ energy and 1064 nm wavelength. Propagating spherical shock waves
were clearly visualized by the schlieren method with a high-speed video camera with 2 us of exposure time and
38 ps of frame interval. The point-source theory was applied to determine the coefficients of the development
formula from the r-t diagram extracted from the visualized images. Theoretically obtained total energy, which
was consumed for shock wave generation, was different from the given energy with the laser due to insufficient

visualized images.
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Fig. I Experimental setup for visualization of spherical shock
waves generated by laser brake-down.
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Fig. 2 Visualized laser-induced spherical shock wave (116 ps
after irradiation).
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Fig. 3 The resulting r-t diagram of laser-induced shock
waves.
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