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Two-phase model:
•	Gas contents of each cell is split into warm and cold phases (Springel & Hernquist 2003)
•	Density fractions rc and rw are determined by equilibrium of effective (thermal + turbulent) pressures

•	Cold gas is converted into stellar mass at a rate ( )
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•	Approach similar to Krumholz et al. (2009) is applied to calculate the molecular gas fraction
•	 Local star formation efficiency based on Padoan & Nordlund (2011): 
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•	Cold-gas density PDF is assumed to be log-normal, depending on the turbulent Mach number  
(Federrath et al. 2010) ( )σ = +2 2 2
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Subgrid-scale turbulence energy model:
PDE for numerically unresolved turbulence energy (Schmidt & Federrath 2011):

•	 Internal driving below the grid resolution due to supernova feedback and cooling instabilities 
 (Braun & Schmidt 2012)

•	Production through the turbulent cascade from larger scales (external driving)

Isolated disk model:
•	Adiabatically stable gas disk (Wang et al. 2010)
•	 Implementation into the Nyx code (Almgren et al. 2013)
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STATISTICS

•	Star formation efficiency is maximal for moderate turbulence energy
•	Feedback is associated with strong turbulence, external driving maintains 

a lower level of turbulence

•	Apart from turbulent energy injection, hot gas bubbles produced by 
supernovae are crucial for regulation of star formation
•	Feedback produces metal-enriched outflows from the disk 
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