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One-Dimensional Numerical Analyses of a Laser Supported Detonation Wave
Using a Streamer Discharge Model

Kenta Mishima, Shinji Nagase, Hiroshi Katsurayama, and Yasuo Katoh
Faculty of Engineering ,Yamaguchi University, 2-16-1 Tokiwadai, Ube, Yamaguchi, 755-8611 Japan

Abstract

To drive a Laser-Supported Detonation (LSD), electrons are required for starting laser absorption. It has been previously
thought that the electrons are produced between the shock front and the laser absorption layer through shock heating, electron
diffusion, or thermal conduction. However, it has been pointed out that the models based on these processes can not reproduce
the measured LSD propagation speed in several experimental conditions. To solve this problem, Shimamura and Komurasaki
recently proposed a new electron production model with combination of precursor radiation heating and streamer discharge. In
this study, we investigate the effect of this new model on the LSD propagation using a one-dimensional computational fluid
dynamics (CFD) analysis with the thermochemical non-equilibrium model for air plasma.
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