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• Page 4: In the Milky Way the observed star formation rate, SFR~1 
M⨀ /yr, but if gas would be collapsing on the free-fall time the SFR 
would be SFR~100 M⨀ /yr, i.e. 100x higher. 

• Page 5: Virial theorem without external pressure

• Page 5: Derivation of the Jeans mass:
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• Page 5: Derivation of the Jeans mass continued

• Page 8: The turbulence in GMCs is supersonic due to the very low 
gas temperatures, corresponding to low thermal velocities (~0.2 
km/s). Thus the supporting velocity is due to turbulence not thermal 
motions. 

• The Mach parameter M can enhance overdensities r’ over the mean 
density: 
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• Page 12: Adsorption is the adhesion of atoms, ions or molecules 
from a gas, liquid or dissolved solid to a surface (in this case the 
surface of dust grains). 

• Page 18: Schmidt-Kennicutt law, star formation controlled by the 
self-gravity of the gas. 

• Page 22: Supernova feedback: (c=NFW halo concentration)

6.11.2020 4

Lecture 9 additional notes III

Matemaattis-luonnontieteellinen tiedekunta /                       
Peter Johansson / Galaxy formation and evolution Lecture 9



www.helsinki.fi/yliopisto

• Page 22: Supernova feedback continued

• Page 23: Supernova heating: 

6.11.2020 5

Lecture 9 additional notes IV

Matemaattis-luonnontieteellinen tiedekunta /                       
Peter Johansson / Galaxy formation and evolution Lecture 9

Ereheat =
3

2
Mgas

kB(Tvir � Tinit)

µmp
=

3

4
MgasV

2
vir

✓
1� Tinit

Tvir

◆



www.helsinki.fi/yliopisto

• Page 23: Supernova heating continued

• Page 23: Equating the reheating energy to the ejection energy: 
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