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Investigation of Magnetohydrodynamic Aerobraking from Super High Altitude by
lonization Ignition Method
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We investigated the existence and mechanism of the critical altitude in
magnetohydrodynamic (MHD) aerobraking and obtained the following results. (1) We have conducted the
laser Thomson scattering measurement around a magnetized body in the rarefied arc flow and captured
the electron temperature increase by the Joule heating caused by the Hall effect, which is the cause

of the critical altitude. (2) We developed a method of forcibly ionizing non-ionized high-enthalpy
arc-heated airflow using an ionization seed. Using this method, we successfully made the shock layer

ionized, and we observed the MHD shock layer enlargement from the self-emission change of the shock

layer. (3) We tried to measure the MHD shock layer enlargement using an expanding wave tube flow
that can faithfully reproduce the re—entrg flow. Although we could not measure the effect in the
experiment, we clarified the expansion tube flow conditions necessary for the shock layer
enlargement using numerical analyses.
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