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A A zoomed view of molecular cloud evolution

= impacted by multiple supernovae
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Introduction
4 . L )
) v The ISM is ubiquitously bubble-structured (e.g., PHANGS-JWST, wiliams et al. 2024 )
Previous | v Molecular clouds are compressed many times by supernovae during cloud lifetime, especially in star-burst env.
Works (e.g., McKee & Ostriker 1977, Inutsuka et al. 2015, Padoan et al. 2016, Kobayashi et al. 2017, 2018, Chevance et al. 2020, Rathjen et al. 2023)
Y v' Single shock from a neighboring supernova is not enough to sustain supersonic turbulence in clouds (seified et al. 2018) )
e N
Key o What density and turbulence structures emerge under shock compressions from multiple supernovae?
questions 9 What observational signatures do we have to characterize the impact of multiple supernovae?
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Setup Results
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v Basic chemical network
H+, H, Hz, C+, CO, e_, and O (Nelson &
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v Resolution at mid-plane: 4 pc

SILCC-"Zoom” (Seifried et al. 2018) )
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v Supernova at < 25 pc enhances the cloud turbulence —
v" However, that maintains only for a few 100 kyr ) g » [
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v’ Supernovae kinetic energy is deposited more to diffuse (Ha-bright) regions, but not to dense (CO-bright) regions.\
Key v' Supernovae feedback significantly widen the density PDF of diffuse but still H,-bearing regions (n < 100 cm3).

takeaway | v Supernova explosions enhance the compressive mode turbulence from small to large scales as they expand, but
\_ this effect lasts only <~ 0.3 Myr. )




