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Abstract

Global stability analysis was performed on a simple hypersonic flow around the cone of HIFiRE-1 using a matrix-
free time-stepping iterative approach combined with Dynamic Mode Decomposition (DMD). The eigenvalues ob-
tained in this study exhibited positive growth rates within a specific frequency band, and the corresponding eigenmode
distributions were found to have characteristics similar to those of Mack’s second mode, which is known to be domi-
nant in hypersonic flow. On the other hand, a comparison of eigenvalues obtained under different low-rank truncation
settings in DMD revealed that the eigenvalues did not converge under the conditions employed in this study. For a
more detailed analysis of the physically meaningful modes obtained in this study, it is essential to carefully select
various key parameters and to robustly use global stability analysis.
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