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Conclusion

Final stages of cloud evolution involve cloud disruption by stellar 
feedback

Context Data Method Results
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Final stages of cloud evolution involve cloud disruption by stellar 
feedback

→Importance of pre-supernovae feedback ?
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Final stages of cloud evolution involve cloud disruption by stellar 
feedback

→Importance of pre-supernovae feedback ?

→Statistical study of a large sample of HII regions and GMCs
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HII regions:

- Nebulae catalogue from PHANGS-MUSE 

survey

- 32 000 HII regions

- Observed in Hα 

- 19 nearby galaxies
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Santoro et al. (2022)

Emsellem et al. (2022)



Molecular clouds:

- Cloud catalogue from PHANGS-ALMA 

survey

- 11 000 molecular clouds

- Observed in 12CO(2-1)

- 19 nearby galaxies
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Rosolowsky et al. (2021)

Leroy et al. (2022)
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Properties of interest:
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Properties of interest:

- Hα luminosity: Luminosity of an HII region in Hα
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Properties of interest:

- Hα luminosity: Luminosity of an HII region in Hα

- Tpeak: Maximum CO brightness temperature of the cloud
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Properties of interest:

- Hα luminosity: Luminosity of an HII region in Hα

- Tpeak: Maximum CO brightness temperature of the cloud

- σ0 = σv / √Radius: Cloud normalized velocity dispersion



Need to associate HII regions and Clouds to perform our 
analysis
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Need to associate HII regions and Clouds to perform our 
analysis

→Matching method based on 2D spatial overlap of clouds 
and HII regions
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Symmetry :
Several HII region 

per GMC
&

1 GMC per HII region

Matching parameter :
Overlap percentage 

=
 overlap area / GMC area

Minimal Overlap Percentage = 
10%

HII region

       GMC
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Symmetry :
Several HII region 

per GMC
&

1 GMC per HII region

Matching parameter :
Overlap percentage 

=
 overlap area / GMC area

Minimal Overlap Percentage = 
50%

HII region

       GMC
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1. Clouds peak temperature:

ConclusionContext Data Method Results

Minimal overlap = 70%
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1. Clouds peak temperature:

→ Matched clouds have median peak 

temperature higher than global sample 
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1. Clouds peak temperature:

→ Matched clouds have median peak 

temperature higher than global sample 

→ Shift increases with overlap
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1. Clouds normalized 
velocity dispersion (σ0):
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Minimal overlap = 70%

18



1. Clouds normalized 
velocity dispersion (σ0):

→ Matched clouds have median σ0 

higher than global sample 
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1. Clouds normalized 
velocity dispersion (σ0):

→ Matched clouds have median σ0 

higher than global sample 

→ Shift increases with overlap

ConclusionContext Data Method Results

Minimal overlap = 70%

20



2. Normalized velocity σ0 and 
Hα luminosity correlation:

All matched clouds and HII regions from 
all 19 galaxies
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Minimal overlap = 40%
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2. Normalized velocity σ0 and 
Hα luminosity correlation:

All matched clouds and HII regions from 
all 19 galaxies

→ R = 0.47: Significant correlation
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Minimal overlap = 40%
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2. Peak temperature and Hα 
luminosity correlation:

All matched clouds and HII regions from 
all 19 galaxies

Minimal overlap = 40%
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2. Peak temperature and Hα 
luminosity correlation:

All matched clouds and HII regions from 
all 19 galaxies

→ R = 0.53: Significant correlation 

Minimal overlap = 40%
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ConclusionContext Data Method Results

3. Correlations changes with 
galaxy

→ Strong correlation (R = 0.84)

in NGC1672 

Minimal overlap = 40%
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ConclusionContext Data Method Results

3. Correlations changes with 
galaxy

→ Strong correlation (R = 0.84)

in NGC1672 

→ Negligeable correlation (R = 0.24)

in NGC1433 

Minimal overlap = 40%
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Conclusion
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ConclusionContext Data Method Results

Conclusion

- Clouds associated with an HII region have on average a higher peak 

brightness temperature and normalized velocity dispersion
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ConclusionContext Data Method Results

Conclusion

- Clouds associated with an HII region have on average a higher peak brightness 

temperature and normalized velocity dispersion

- There is a correlation of HII region luminosity with cloud peak temperature 

and with cloud normalized velocity dispersion
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ConclusionContext Data Method Results

Conclusion

- Clouds associated with an HII region have on average a higher peak brightness 

temperature and normalized velocity dispersion

- There is a correlation of HII region luminosity with cloud peak temperature and 

with cloud normalized velocity dispersion

- There is a large variability of the correlations galaxy by galaxy
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Larson law:

- σv      √Radius



3. Correlations changes with 
galaxy

→ Larger variability galaxy by galaxy

than by environment

→ Main driver is the galaxy’s total CO 

luminosity 

M
inim

al overlap = 40%
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3. Correlations changes with 
galactic environment:

Minimal overlap = 40%
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3. Correlations changes with 
galactic environment:

→ Significant correlation (R = 0.53)

in galaxies centers and arms 

Minimal overlap = 40%

37

Annexes



3. Correlations changes with 
galactic environment:

→ Significant correlation (R = 0.53)

in galaxies centers and arms 

→ Negligeable correlation (R = 0.24)

in galaxies disks and interarms 

Minimal overlap = 40%
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3. Correlations changes with 
galaxy

M
inim

al overlap = 40%
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3. Correlations changes with 
galaxy

→ Larger variability galaxy by galaxy

than by environment

M
inim

al overlap = 40%
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