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Massive stars are the main drivers of galaxy evolution

NASA, ESA and the Hubble Heritage Team (STScI/AURA). Acknowledgment: J. Gallagher (University of Wisconsin), M. Mountain (STScI) and P. Puxley (NSF).
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Where are stars observed to explode?
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(SKS+ 2026, ApJ, 1000, 70)

A survey of dense gas around future supernovae 
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A survey of dense gas around future supernovae 
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Molecular gas density Atomic gas density

RSG = Red supergiants
WR = Wolf-Rayet stars

SKS+ 2023, accepted to ApJ (arXiv:2310.17694)

(SKS+ 2026, ApJ, 
1000, 70)
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1000, 70)
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…But also LOTs of stars not 
exploding in dense gas 

(>44% for Wolf-Rayets,
>72% for RSGs)

(SKS+ 2026, ApJ, 
1000, 70)
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SILCC-Zoom simulations)
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Do simulations of galaxies agree with the observations?

outflows turbulence
hot gas
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M82

SILCC  (Rathjen+21) 

(Rathjen, SKS+ in prep)
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Does this interpretation hold for other galaxies?

M33

Other z~0 galaxies

Adapted from z0MGS (Leroy+2019)



SKS+26b, arXiv:2601.00055
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Summary

● Locations of massive stars in nearby galaxies can directly test stellar 
feedback models.

● Many stars explode outside dense molecular clouds in M33 (from 45% for 
stars > 30 MSUN to 77% for stars ~ 10 MSUN).

● Feedback models that include winds + ionization + supernovae can best 
reproduce observed ISM densities.

● Next step ⇒ Catalog all massive stars within 20 Mpc ( HST, JWST, Roman)


