


Energy budget





Gravitational instability

In the Solar neighbourhood, fg,Q ≈ 0.6

Due to the fact that gas is dissipational and thus usually has a lower velocity 
dispersion than stars, it tends to be the most unstable component in any gasrich 
system. Thus we expect Q∗  > Qg to hold in local dwarfs and lower mass spirals, all 
star-forming galaxies at high redshift, and in all mergers and starbursts.



Vertical force balance

• 垂向金斯方程

• 泊松方程



Energy equilibrium

• Turbulent dissipation

• Driving by star formation



SFR

‘Toomre regime:
GMC regime:
gas breaks up into individual 
molecular clouds whose densities 
are decoupled from the mean mid-
plane density



Radial transport
Our model is based on the realization that there is an alternative source of energy, radial 
transport. Such transport injects energy at scales comparable to the gas scale height, 
which then cascades down to become turbulent on smaller scales.



We find that, regardless of the value of fsf or various other parameters, our 
model predicts that the maximum velocity dispersion that can be sustained by 
star formation alone is σ sf ≈ 6–10 km s−1. A corollary of this statement is that, if 
we observe a galaxy’s velocity dispersion to be close to σ sf, we can conclude 
that the turbulence within it is primarily powered by star formation, whereas if 
we observe the velocity dispersion to be >> σsf, we can conclude that the 
turbulence is primarily powered by gravity.

The critical velocity dispersion



The steady-state mass inflow rate

• With σ sf defined, we are now in a position to 
calculate the mass inflow rate for galaxies with σ g 
>σsf and Q = Qmin.



是否一定需要内流？






