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SFE in clusters

Time dependent SFE in A molecular cloud/ gz, M yuier (1)
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No established dependences on mass, metallicity, environment. e.g. Lada & Lada (2003)



SFE in Galaxies
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Age spreads in young clusters: observational constraints
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Star cluster formation model

Basics of the model

- turbulent fragmentation of a protocluster
clump of mass M

* Cores form with a fixed (or time evolving) CFE«
« cores have finite lifetimes [1-10] t
* CMF - IMF ( 1core - 1 star)

* Feedback from massive stars

* Gas is expelled when E, ;4 .+/E 1

grav —

Dib et al. 2011, 2013



CFE,: insight from numerical simulations

Simulations of Turbulent, magnetized, and self-gravitating clouds

with the AMR code RAMSES (resolution of 40963), Dib et al. (2010)




CFE,: insight from numerical simulations
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Feedback model: stellar winds

Stellar mass loss rate ( am )
dt /.

Terminal wind velocity V.,

Energy cumulated in winds

t =t m=80M )
“f N(m)(dM /dt),(m)v_,
Ewind = f f ( 9

a’m)dt"

t" =O m=5Msol

Fraction of wind energy that counters gravity E, .., =kE ..,
k<1



Feedback model: stellar winds

= Main sequence models of OB stars (2 5 M) (using CESAM) M MV2

- (Tet, L+, R.) => Stellar atmosphere model (Vink et al.) =

0
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Initial core mass function
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Star cluster formation model
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Dependence of the SFE on metallicity

Dib et al. (2011)



Dependence of the SFE on metallicity
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Dependence of the CFH/SFH and cloud mass
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Implications for the SF scaling relations

Dib et al. 2011,2013



Implications for the SF scaling relations
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Summary

Turbulence, magnetic fields, thermal physics, radiation &
feedback regulate the rate of core/star formation in a molecular
cloud/clump
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Feedback sets the final SFE
Feedback sets the age spreads

SFE-age spread relation, with a mass and metallicity dependance



