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Abstract: The flow around hypersonic vehicles is high temperature air compressed by strong shock

waves, which can generate strong radiation. This radiation significantly affects the vehicles’s thermal protection
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design. Therefore, it is of great significance to research the radiation characteristics of the shock layer. The
radiation spectrum after 6 km/s shock wave is studied experimentally. Experiments are performed in the JF-14
shock tunnel of the Institute of Mechanics, CAS. The motion of shock wave and the spatial distribution of
radiation are captured by a high speed camera. A method of radiation spectroscopic measurements combining
transient and dynamics is explored. The transient spectra of visible light band (510~790 nm) are measured.
Preliminary spatiotemporal evolution patterns of the emission intensities of the characteristic spectral lines in
the first band system of N, molecules, the atomic oxygen (O) spectrum, and the atomic sodium (Na) spectrum
have been obtained. The experimental results are compared to theoretical spectra predicted by the line=by—line
code SPARK 3.0, and rotational and vibrational temperature of N, are evaluated by spectral matching
optimization. This study lays a foundation for further research on post—shock vibration relaxation and other
physical phenomena.

Key words: emission spectroscopy; radiation characteristic; ground experiment; non—intrusive mea-

surement; shock wave
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