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How shocks may trigger star formation



Courtesy NASA-JPL, Caltech.red = 24 µm (MIPSGAL), green = 8 µm (GLIMPSE), blue = 3.6 µm (GLIMPSE)



Courtesy NASA-JPL, Caltech.red = 24 µm (MIPSGAL), green = 8 µm (GLIMPSE), blue = 3.6 µm (GLIMPSE)

SFE<2% 
in a free-fall time 

Krumholz et al. (2012) 
and talks from yesterday/today



Courtesy NASA-JPL, Caltech.red = 24 µm (MIPSGAL), green = 8 µm (GLIMPSE), blue = 3.6 µm (GLIMPSE)

Which mechanisms 
regulate star formation 

in galaxies?

SFE<2% 
in a free-fall time 

Krumholz et al. (2012) 
and talks from yesterday/today



Courtesy NASA-JPL, Caltech.red = 24 µm (MIPSGAL), green = 8 µm (GLIMPSE), blue = 3.6 µm (GLIMPSE)

Which mechanisms 
regulate star formation 

in galaxies?
interstellar shocks 

may play a role

SFE<2% 
in a free-fall time 

Krumholz et al. (2012) 
and talks from yesterday/today



Bigiel et al. (2008), (2010); Körtgen et al. (2016); Kruĳssen et al. (2019)



Negative Feedback
Mass-loaded galactic winds that 
displace the molecular material, 
delaying its conversion into stars

Bigiel et al. (2008), (2010); Körtgen et al. (2016); Kruĳssen et al. (2019)



Positive FeedbackNegative Feedback
Mass-loaded galactic winds that 
displace the molecular material, 
delaying its conversion into stars

Small scale shock compression locally 
enhance the gas density, increasing the 
gas turbulence and hence triggering the 

formation of new stars.  

Bigiel et al. (2008), (2010); Körtgen et al. (2016); Kruĳssen et al. (2019)



Positive FeedbackNegative Feedback
Mass-loaded galactic winds that 
displace the molecular material, 
delaying its conversion into stars

Small scale shock compression locally 
enhance the gas density, increasing the 
gas turbulence and hence triggering the 

formation of new stars.  

The Interplay between compressive and dispersive mechanisms 
may contribute to regulate star formation in galaxies

Bigiel et al. (2008), (2010); Körtgen et al. (2016); Kruĳssen et al. (2019)
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Multiple shock 

 interactions?

M ~ 1- 12  M⦿ 

nH2 > 105 cm-3 

 ~ 0.5-6α
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Do SNR shocks impact MCs often enough 
to affect star formation in galaxies?
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Cosentino et al. 2022 
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SNR shock may enhance the gas density enough to ignite star formation
Early-stage star formation may be seen in the dense gas morphology and kinematics
The molecular material may be a significant carrier of momentum

set the physical conditions to form stars? 

do it often enough to affect star formation in galaxies? 
SHREC will investigate the properties of the dense shocked gas around SNRs 

SNR-MCs are great laboratories to test shock theories
at mm wavelengths 

Thank you!


