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[Research Topicl
Shock-Cloud interaction using 3D HD simulations

[Research Summary, Roles]

[ collaborated with an overseas researcher, Wu Benjamin (https://orcid.org/0000-0003-3874-7030), to
investigate the interaction between interstellar clouds and shock waves using 3D HD simulations.

[ was in charge of modifying the Enzo code (Bryan et al. 2014), running the simulations, and analyzing
the simulation results, and Wu Benjamin was mainly responsible for the technical aspects of the
simulations, such as editing the Enzo configuration files.

[Research, Presentation]

Stars are formed by the gravitational contraction of molecular dense cores, which are the parent bodies
of stars. On the other hand, observationally, it is shown that the gravitational contraction of the dense core
is induced by shock waves passing in the ISM such as HII regions and supernova explosions. In this study,
we investigate the interaction between dense cores and shock waves in detail using 3D hydrodynamic
simulations (see Figure 1). We found that there exist constraints on the radius of the core and the range of
velocity of the shock wave in order for star formation to be induceed, and that the range of these
parameters can be explained by a basic theoretical model (see Figure 2). This study were published in the
journal Ap] [1].
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The interaction between the core and the shock wave.

[1] Kinoshita, S. W., Nakamura, F., & Wu, B. 2021a, Ap.
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The parameter space in which star formation is induced is shown.
The plot points correspond to each simulation model, and the red
dots indicate the cases where star formation is induced.
Theoretically, the region between the solid black line and the
dotted black line is the possible range of induced star formation,
which is roughly consistent with the simulation results.



