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A path from the supernovae rate in the nearby universe to the shocked 
and enriched interstellar medium and back
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MAPPINGS models

The ionization front is 
supersonic in the 
pre-shock medium.
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MAPPINGS models

UV Luminosity

Compression factor: R



MAPPINGS models

Hβ , H𝛼
[OIII] 𝜆 5007
[NII] 𝜆𝜆 6548, 84 
[SII] 𝜆𝜆 6717,31
[SIII] 𝜆 9069
[OI] 𝜆 6300
[NI] 𝜆𝜆 5198, 5200
[ArIII] 𝜆 7137
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PHANGS Catalog

ALMA + HST + MUSE + JWST

Emsellem et. al. (2022)

Radio + Ultraviolet + Optical + Infrared
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Machine Learning Classification

PHANGS Data Set

Machine learning 
clustering algorithm

Physical Interpretation
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Machine Learning Classification

NGC 628



PHANGS Catalog

BDSCAN 
Density-Based Spatial Clustering of 
Applications with Noise

ML Algorithm
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Supernova Remnants Evolution

Padmanabha (2001) 
Wilms (2012)



SNR Size Distribution

Badenes, Maoz & 
Draine (2010)

Sedov - Taylor



SNR Size Distribution

Sedov - Taylor
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SNR Size Distribution

Single: Environmental 
Effects

Cioffi (1988)
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SNR Size Distribution
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Great minds think alike

Duarte - Puertas 
(Yesterday)
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Conclusions

● Our machine Learning Algorithm is able to find the SNR population in nearby galaxy in a 
systematic and unbiased way.

● Our SNR are in good agreement with the MAPPINGS emission models.

● We need different diagnostic diagrams to explore the SNR population and new analysis 
to obtain the functional parameters. (Velocity, Density, Magnetic field and Metallicity)

● The observe size distribution is in good agreement with our understanding of radiative 
pressure-driven SNR.

● MUSE it is insufficient for an in deep kinematic analysis, but SITELLE it is not.

Thanks
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