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Abstract (HEEE)

It is necessary to understand the mechanism of Laser supported detonation (LSD) propagation for optimal design of laser detonation
thrusters. The blast wave energy conversion efficiency and the energy ratio, which are important parameters of LSD, represent the energy
efficiency from laser to fluid. However, in previous studies, the blast wave energy conversion efficiency was 0.48 and the energy ratio
was 0.10, and the values were different. The purpose of this study is to clarify the causes of differences between the blast wave energy
conversion efficiency and the energy ratio. As the first step, the energy ratio is calculated when the specific heat ratio and the laser intensity
were changed under the assumption that the LSD was Chapman-Jouguet detonation. As the result, the energy ratio obtained under the
conditions that the laser intensity was 600 GW/m? and specific heat ratio 1.18 corresponding to the temperature of LSD is 0.189. In
addition, the energy ratio obtained by averaging the laser intensity over time is 0.064 at specific heat ratio of 1.40 and 0.157 at 1.18. The
specific heat ratio of 1.18 is about 2.5 times larger than that of 1.40, and the ratio of radial enthalpy flow at the tip of the blast wave
changes greatly depending on the specific heat ratio. Therefore, when analyzing, it is necessary to use the specific heat ratio corresponding
to the actual LSD temperature.
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