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Proposal of Laser-Detonated Shock Tube and Improvement of Heating Prediction
Accuracy of Atmospheric Entry Capsule with Precursor Radiation
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There are near-future missions in that capsules enter the atmosphere at an
unprecedented high speed, and there is an urgent need to elucidate the severe heating environment.
This study attempted to simulate this heating environment using laser-driven detonation waves and to

elucidate the behavior of electrons, which play an important role in the heating process. As a
result, shadowgraphs and emission spectroscopy revealed that the detonation wave is accompanied by a
high-temperature plasma of tens of thousands of degrees Kelvin. They showed its promise as a device
for simulating an ultra-high-speed reentry environment. We attempted to measure the electronic
quantities with high accuracy using laser Thomson scattering and found that the removal of strong
spontaneous emission is necessary to capture significant signals. We also peformed numerical
analysis to investigate the wavelength dependence of the detonation wave, and revealed the promise
of a laser with 1 um wavelength.
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