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The objective of this study is to improve the prediction accuracy of
atmospheric entry flight environments by characterizing the mechanism of thermochemical and
radiative transfer phenomena (Precursor phenomena) occurring in the region ahead of shock waves
around space vehicles.

In this study, a shock wave was generated in entry flight conditions using a shock tube. We have
experimentally demonstrated precursor phenomena occur and clarify its characteristics by a probe and
spectroscopic measurements. A computational fluid dynamics (CFD) code with photoionization model
for Argon was developed and calculations were conducted showing a good agreement with experimental
results in the region ahead of a shock wave.
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