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¢ SF DEPENDS ON THE ENVIRONMENT

redshift

galaxy-galaxy interaction(s)

(intrinsic) galaxy evolution

galaxy structure



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIII)II

Kennicutt+(1998)
Kennicutt+(2007)

Bigiel+(2008)

Tacconi+(2010) ; Daddi+(2010a)
low-z

starbursting Kennicutt+(1998)

mergers i
Bouché+(2007) ; Bothwell+(2009)

Bolatto+(2011)

widely inspired by Daddi+ (2010b)
(see also Genzel+ 2010)
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¢ ANALYTICAL STAR FORMATION

see also Padoan & Nordlund (2011), Hennebelle & Chabrier (2011), Federrath & Klessen (2012)
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Renaud, Kraljic & Bournaud (2012)




¢ 3 PARAMETERS

cloud self-shielding ~1cm Schaye (2004)

molecule formation ~ 100 cm=3 Krumholz et al. (2009)



by injecting typical
values in the equation
(not fitting)

Renaud, Kraljic & Bournaud (2012)
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¢ WWHY IS HAS IT BEEN SO DlFFICULT‘“

Resolving star formlng cores
in the galactic context |

£
.

cores: 0.01 pc (= 2000AU)
galaxy: 100 kpc (= 2x1010AU)
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7 orders of magnitude i e B 3
(= "sub-sub-sub" on the Goodman soale) 3
in space AND time okt 3



¢ A FIRST METHOD

T=354 Myr

Bonnell et al. (2013)
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Selection of a SF cloud

Re-simulation
at high resolution (~ 0.1 M)

Stars form where gas i boun.d\
R &5 h “ -

see lan's talk on Thursday
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¢ ANOTHER APPROACH

Resolving star forming cores”'"" b
in the galactic context £
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http://irfu.cea.fr/Pisp/florent.renaud/mw.php



¢ MiLKY WAY SIMULATION Renaud et al. (submitted)

resolution: 0.05 pc (21 AMR levels)

turbulence cascade described (almost ...) down to dissipation scale
Larson (1981)



e [NITIAL CONDITIONS, CODE

PYMGE  trmeciom & Renaud (i orep) Besancon model Robin et al. (2003)

DM halo + Spheroid + Bulge + Thick and thin disks + Black hole
= 60M particles

)

Gas disk: analytical setup on grid (~ 2.4 x 108 cells)

Tie9e

0 Myr 50 Myr 400 Myr 500 Myr 720 Myr

RAMSES  Teyssier (2002) Polytropic EOS  Bournaud et al. (2010)
Star formation Schmidt (1959) Stellar feedback:
Katz (1992) .
Hil regions

P 1.5 + radiati Renaud et al. (submitted)
— . radiative pressure
PSFR = €,— X €p

te + SNe Dubois & Teyssier (2008)



® FORMATION OF GMCs

Fragmenting spiral

Formation of beads on a string
within 10-15 Myr

fy\e




¢ BEADS ON A STRING
Ho - - ) SRRk

M83 . 1 '. ‘ | ‘ -‘ | ‘.: e : -_".:!‘. ¢ . 3 & 1 . i "
: s - NGC 628
Foyle et al. (2013) Gusev & Efremov (2013)

see also EImegreen & Elmegreen (1983)



¢ STAR FORMATION

beads on a string
clustered SF
i,
\’\ ; -.‘3f




Log-normal

usually good for isothermal,
supersonic ISM
Vazquez-Semadeni (1994)

Nordlund & Padoan (1999)
Wada & Norman (2001)
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Power-law tail

self-gravitating clouds

Kl 2000 .
H:ﬁﬁggé”e 3 éhabrier (2008) Star formation threshold (2000 cm-3)

Lombardi et al. (2008, 2010) . _
Elmegreen (2011) when the transition is resolved



Slope of the self-gravity PL
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measured: [ =~ 2.33
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Radial profile of GMCs
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Elmegreen (2011)

Confirmed with measured profiles

Comparable to self-similar collapse of isothermal sphere (5 = 2)
Shu (1977)



¢ ASYMMETRIC DRIFT

when stars form: g, = Ogas ~ 10 km/S

10 Myr later: 0, &~ 15 km /s  (relaxation...)

Ogas ~ 9 km/s (dissipation...)




¢ ASYMMETRIC DRIFT & FEEDBACK

o

Galactic context is important

Decoupling star-gas

SN progenitors lag behind the cloud
Asymmetric, offset feedback
Inefficient at destroying clouds

Triggered SF?

y‘\ﬂx 200 pc



® SPURS
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¢ SF ON THE LEADING SIDE

e 7T GALEX NUV
, contgurs: CO(1-0)

Schinnerer et al. (2013)



Shear
Cloud-cloud collisions
Tidal features

Probable SF enhancement

Tasker & Tan (2009)
Fukui et al. (2013)



® CONCLUSIONS

SF is mostly regulated by supersonic turbulence

The galactic context matters!
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http://irfu.cea.fr/Pisp/florent.renaud/mw.php




