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Experimental Study of Radiation behind Reflected Air Shock Waves
- Radiation Measurements with Several Kinds of Narrow Band-pass Filters -

Sota Yamazaki, Masato Funatsu, and Akira Harasawa

ABSTRACT

In our laboratory, the characteristics of radiation behind air shock waves have been studied systematically by using a shock tube. In
previous studies, the pressures in high pressure chamber and low pressure chamber conditions were kept as independent variables, and
radiation behind reflected air shock wave was observed by a high-sensitivity cooled CCD camera. As a result, the radiation intensities were
increased with an increase in the incident shock Mach number. In this study, the shock waves with different incident shock Mach number
were produced under the conditions where pressure in the low pressure chamber was kept at constant value and pressure in the high
pressure chamber was increased. The radiation behind those reflected shock waves was visualized temporally and spatially by a high-speed
video camera. In addition, the time changes of the radiation originated from the chemical species were analyzed by using the high-speed
video camera with narrow band-pass filters. The narrow band-pass filters corresponding to atomic nitrogen and oxygen lines were selected,
and the filter not corresponding to these lines, namely 520 nm in wavelength, was also done. As a result, the radiation was observed in all
the cases with the narrow band-pass filters. However, the radiation intensity obtained from the narrow band-pass filter which does not
correspond to these lines is weaker than the radiation intensities obtained from the narrow band-pass filters which correspond to these lines.
Thus, there is a possibility that the radiation was due to atomic nitrogen and oxygen lines.
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Fig. 4 Time changes of relative intensity distributions behind shock waves (P; = 760Pa)
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Table 1 Characteristics of narrow band-pass filters

Filter name Wave(igll;rt?ll [nm] FWHM [nm] Transmittance [%] Coréil?;:;;hng
MC650 648.75 12.50 89.7 NI (648.27 nm)
MC750 747.00 10.00 68.5 N I (746.83 nm)
MC780 779.25 10.50 80.2 O1(777.19 nm)
MC870 869.25 11.50 67.1 N 1 (868.03 nm)
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Fig. 5 Time changes of relative intensity distributions by using the narrow band-pass filters (P; =760Pa, Ms=5.1)
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Fig. 6 Time changes of relative intensities
behind shock waves (P;=760Pa, Ms=4.8)
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Fig. 7 Time changes of relative intensities
behind shock waves (P; = 760Pa, Ms=5.0)
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Fig. 7 Time changes of relative intensities
behind shock waves (P;=760Pa, Ms=5.1)
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. Central . o Corresponding
Filter name Wavelength [nm] FWHM [nm] Transmittance [%] Systems
MC520 521.00 10.00 83.0 —
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Fig. 9 Time changes of relative intensity distributions by using the narrow band-pass filters (P; =760Pa , Ms=5.2)
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