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How should we form stars in the simulations?"
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star%
formaKon%=%%
%efficiency%
per%free%%
fall%Kme%



Alves%et%al.%2007%

Dust%under%the%carpet:%the%core%to%star%efficiency%

Shiq%with%constant%%
efficiency%by%about%a%factor%4%

dN
/d
lo
gM

as
s%

Mass(Msun)%

0.1%%%%%%%%%%%%%%%%%%%%1%%%%%%%%%%%%%%%%%%10%

100%
%
%
%
%
%
10%
%
%
%
%
%
1%

dense%core%
mass%funcKon%

stellar%iniKal%
mass%funcKon%

Trapezium%cluster%



b%=%0.44%(a%mixture%of%solenoidal%
%%%%%%%%%%%%%%%&%compressible%modes)%

SFRff%

αvir%
M 

Dependence%of%star%formaKon%efficiency%on%%
%%%%%%%%%%%%%%%%%%%dynamic%properKes%of%gas%

Federrath%&%Klessen%2012%

%2%E%kin/E%grav% Mach%number%

%%%%%star%
formaKon%%%
%efficiency%
per%free%%
fall%Kme%



Padoan%&%Nordlund%2011%



He
ye
r%e

t%a
l.%
19
98
%%

(FCRAO%CO%survey) 

How should we form stars in the simulations?"

if%

ε%= "with
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9%hV1%Mpc 

3%hV1%Mpc%

RAMSES%code%(Teyssier,%2002)%with%128%root%grid,%
3%nested%grids%
10%AMR%refinement%levels%
IdenKcal%simulaKons%:%Mvir(z=0)%~%5%X%1011%M!,MDM%~%5%x%104%M!,

%%

M*%~%5%X%103%V%few%104%M!%with%%metal%cooling,%UV%background;%
Different%star%formaKon%and%Type%II%supernovae%feedback%implementaKons%%%%

spaKal%resoluKon%
~%10%pc%(physical)%%
on%finest%level 
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Supernovae Feedback"

If energy conserving phase is captured  "
" Sedov solution a la Dubois & Teyssier 2008"
"
If only momentum conserving phase is captured "
" Kimm & Cen 2014"

" Simple 10 Myr time delay in both cases"
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 ρthresh%SF%+%mom%xk%+%Chab%IMF%%
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 ρthresh%SF%+%mom%xk%+%Chab%IMF%+%porous%ISM%

 ρthresh%SF%+%mom%xk%+%Chab%IMF%%
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….&*star*forma/on*

turb%SF%+%mom%xk%+%Chab%IMF%

 ρthresh%SF%+%mom%xk%+%Chab%IMF%+%porous%ISM%

 ρthresh%SF%+%mom%xk%+%Chab%IMF%%



We%have%entered%an%era%where%numerical%resoluKon%allows%us%to%(parKally)%
resolve% the% turbulent% ISM% in% cosmological% zoom% simulaKons% of% galaxies%
(scale%height%of%the%disc).%
%
We% need% to% revisit% subVgrid% models% to% take% advantage% of% it,% and% in%
parKcular%the%way%we%form%stars%in%these%simulaKons%
%
Turbulence% driven% star% formaKon% alone% has% potenKally% non% trivial%
consequences% for% the% dynamics% of% the% central% region% of% galaxies% (e.g.%
important%suppression%of%the%peak%of%the%rotaKon%curve).%
%
When%coupled%to%feedback,%such%changes%can%become%dramaKc,%with%up%to%
a%factor%10%suppression%of%the%stellar%mass%when%a%simple%SN%momentum%
injecKon%model%is%considered%

Take%home%message:%


