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Abstract

We conducted direct numerical simulations (DNS) of the interaction between a spherical shock wave and homogeneous
isotropic turbulence. The deformation generated on the shock front was analyzed by performing a spherical harmonic
decomposition, enabling a scale-based analysis of the deformation. The turbulence parameters were set as a turbulent
Mach number of M, = 0.146 and a turbulent Reynolds number of Re; =~ 60. The shock wave was initialized by
placing a high-energy region at the center of the computational domain, with a central pressure of P. ~ 1.75 x 10°[kPa].
The deformation was defined as the fluctuation in the position of the shock wave. The shock position was determined in
spherical coordinates (r, 6, ¢) as the location of maximum pressure for each (6, ¢»). This position was then treated as
a function of (68, ¢). The spherical harmonic expansion was truncated at 20 modes. As a result, the lower-order modes
were observed to converge in the later stage of the interaction. In contrast, the higher-order modes were found to be
amplified even during the later stage. This amplification is attributed to the expansion of the shock front, which caused
the scale of interacting vortices to become relatively smaller compared to the size of the shock surface, thereby shifting
the amplified modes.
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Fig.2 Mean pressure distribution in the r direction P(r)
at the time when the mean position of the shock wave
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Fig.3 Distribution of the power spectrum C; in the
spherical harmonic expansion. The black line has R; =
1.78L,, the blue line has R, = 3.38L,, the green line
has Ry = 5.15L, and the black line has Ry = 6.67L,.
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