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Ultraviolet (UV) emissions radiated by nitric oxide (NO) and hydroxyl radical (OH) in the
bow shock experiment [1] are computed using the direct simulation Monte Carlo (DSMC)
method and the Navier–Stokes equations, respectively. Compared to previous studies [2, 3],
the trace species separation (TSS) algorithm [4] is adopted for DSMC to accurately and
efficiently calculate NO and OH with very low concentration in comparison with the pri-
mary species of upcoming air flows. In addition, an estimation of photon mean free path
reveals that for the bow shock experiment the optical-thin assumption is valid. Under the
assumption, the self-absorption of the hypersonic flow field is negligible, and the ultraviolet
emission received by the sensors in the flight test becomes quite easy to calculate. With
the aid of the two means briefly described above, the UV emissions of NO and OH can be
computed efficiently. More details including comparison with the measured data reported
in Ref. [1] will be provided in the full paper.
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