The connection between the star formation and the supernova remnants

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
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MAPPINGS models
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MAPPINGS models

Model spectra
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Observations



PHANGS Catalog

ALMA + HST + MUSE + JWST

Radio + Ultraviolet + Optical + Infrared

Table 1. General properties of the PHANGS-MUSE sample.

Name Distance® Log(M.)” Log(SFRY  Aspms” Ras“  PA i scale PSF*  copt PSF

[Mpc] [M;] M, yr'] [dex] [arcmin] [deg] [deg] [pc/arcsec] [arcsec] [arcsec]
1C5332 9.0 9.67 -0.39 0.01 30 744 269 BT 07280 0.87
NGC0628 9.8 10.34 0.24 0.18 49 207 89 47.7 0.73:};1}_{ 0.92
NGC1087 15.9 9.93 0.12 0.33 1.5 3591 429 76.8 0.74&1;_]3' 0.92
NGC1300 19.0 10.62 007  -0.8 30 2780 318 92.1  0.63+3 0.89
NGC1365 19.6 10.99 1.23 0.72 6.0 201.1 554 949 0.82+02 115
NGC1385 17.2 9.98 0.32 0.50 1.7 1813 440 83.5 : 0.77
NGC1433 18.6 10.87 0.05 -0.36 3.1 1997 286 90.3 0.91
NGCI1512 18.8 10.71 0.11 -0.21 42 2619 425 91.3 1.25
NGC1566 17:7 10.78 0.66 0.29 36 2147 295 85.8 0.80
NGC1672 19.4 10.73 0.88 0.56 3.1 1343 426 94.1 0.96
NGC2835 122 10.00 0.09 0.26 32 10 413 59.2 115
NGC3351 10.0 10.36 0.12 0.05 36 1932 451 483 1.05
NGC3627 11.3 10.83 0.58 0.19 51 1731 573 54.9 1.05
NGC4254 13.1 10.42 0.49 0.37 25 681 344 63.5 0.89
NGC4303 17.0 10.52 0.73 0.54 34 3124 235 82.4 0.78
NGC4321 152 10.75 0.55 0.21 30 1562 385 73.7 1.16
NGC4535 15.8 10.53 0.33 0.14 4.1 1797 447 76.5 0.56
NGC5068 5.2 9.40 -0.56 0.02 3.7 3424 357 252 07303 1.04
NGC7496 18.7 10.00 0.35 0.53 1.7 1937 359 90.8  0.79+)% 0.89

Emsellem et. al. (2022)

NGC 1566




Machine Learning Classification
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Diagnostic Diagrams
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Diagnostic Diagrams
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Supernova Remnants Evolution
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SNR Size Distribution
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SNR Size Distribution
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SNR Size Distribution
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SNR Size Distribution
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SNR Size Distribution

Single:
dN  dN dt

dR  dt dR

dN
dt

= cte

dN 7/3
E x R

Environmental

Effects dN
— X
dR
dP
i & np i
=1
E51 =1 Nne = 1
Cos=1 (=1

M=2

Typical SNR

Ry ~ 14.0 [pc]

Rpaz == 51.3 [pc]




SNR Size Distribution
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Supernova Remnants Kinematics
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Supernova Remnants Kinematics
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Conclusions



Conclusions

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

e OurSNR are in good agreement with the MAPPINGS emission models.

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

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

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