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Figure 1 (Color online) State phase diagram based on particle density
and radius.
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Figure 2 Mixing zone widths of four resolutions.
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Figure 3 (Color online) Schematic diagram of multiphase RMI
calculation with uniformly distributed particles.
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Table 2 Calculation domain settings and flow field initial conditions

Lx L y L shock Linterfacﬁ Lparticle

a, A Py Ma O

60 mm 10 mm 9 mm 15 mm >10 mm

0.5 mm 10 mm 101 kPa 1.2 1%
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Table 3 Particle parameters and corresponding dimensionless num-
bers under different cases

Case P, 7, St Sd
1 1 1 ~10° ~0.2
2 9 1 ~10' ~0.2
3 100 1 ~10° ~0.2
4 900 1 ~10° ~0.2
5 1 3 ~10' ~2
6 1 10 ~10° ~20
7 1 30 ~10° ~200
8 900 3 ~10" ~2
9 900 10 ~10° ~20
10 900 30 ~10° ~200
1 9 30 ~10* ~200
12 100 30 ~10° ~200
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Figure 4 (Color online) Distribution of the calculation examples on
phase diagram based on particle density and radius.
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Figure S (Color online) Mixing zone width evolutions with small
particle radius and increasing particle density.
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Figure 6 (Color online) Mixing zone width evolutions with small
particle density and increasing particle radius.
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Figure 7 (Color online) Mixing zone width evolutions with large
particle density and increasing particle radius.
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Figure 8 (Color online) Mixing zone width evolutions with large
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Sd~200.
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Particle parameters have a significant impact on the evolution of the mixing zone width of the multiphase Richtmyer-
Meshkov instability (RMI), but the influence law remains to be explored. Based on the interface motion equation and
integrating the influence of particle volume fraction, radius and gas viscosity parameters, this article proposes a
dimensionless number Sd to characterize the effect of drag on the fluid velocity relaxation process. A growth model for
the mixing zone width under extreme particle parameters is established based on the small-perturbation theory. The
analysis showed that the combination of particle density and particle size determines the growth pattern of the mixing
zone width. It shows exponential growth when the particle density is large, and linear growth when the radius is large or
both are large. Further analysis revealed the influence of changes in particle parameters on the mixing zone width, and
found that increasing the particle radius will promote the growth of the mixing zone width. The numerical simulation
results verify the validity of the theoretical model and Sd number. The results indicate that the classical Stokes number
(S¢) fails in predicting the growth of the mixing zone width, and the combination of St number and Sd number is the
dominant dimensionless number for the evolution of multiphase RMI.

multiphase Richtmyer-Meshkov instability, particle parameters, mixing zone width, theoretical model, influence
rules
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