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Linear stability of a Mach 6.8 boundary layer is investigated at a low-enthalpy condition of the HIEST wind-

tunnel. Fundamental stability aspects for waves with frequency of 15kHz, 330kHz and 345kHz, predominantly

detected in the experiment, reveal that observed low-frequency waves are not due to the first mode instability

and that, in some regions, the waves satisfy resonant conditions in that the combined phase of the two waves

matches the phase of the third wave. In this study, boundary modes are analyzed in terms of phase velocity,
based on Fedorov’s classification (Fedorov A. V., Annu. Rev. Fluid Mech. (2011), 43, 79-95). It follows that
the frequency determining whether an unstable mode falls into .S or #'mode is found to be around 87.5 kHz.
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Tbl. 1 Flow condition at the boundary layer edge.
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Fig. 1 Similarity solutions for a hypersonic 2D boundary layer.
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Fig.2 Phase velocities of high frequency disturbances.
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Fig.3 Spatial growth rates in figure 2.
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Fig.4 Phase velocities of low frequency disturbances.
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Fig.5 Spatial growth rates in figure 4.
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Fig. 6 Neutral stability curve of 2D Mack second modes.
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Fig. 8 Neutral stability curve of oblique first modes

with frequency of 15kHz.
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Fig. 10 Wavenumber vs order 1 of F{, mode at Re=20190.
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