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The paradigm

Early-type galaxies |

~50% off <£ps-eshaped galaxies ,o
~50% 0fSOs [ bul ge domi nated

n 2
s~ D
Edwin Hubbl

x E +S0s ~40% of (SDSS) mass Bernardi et al. 2010
x E/SOs are overall red, SOs can have young stars
x MergersC i mportant to build EB6-Ss
x Two f | av o ubavgs/Neth/Kotménsy/BeAder/Lauer...
x Boxy with flat cores or light deficit, anisotropic, oblate
x Disky with cusps or light excess, isotropic, triaxial
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Atlas®®; the sample

C Observe a complete volume-limited
sample of ETGsS

M, <-21.5, D <42 Mpc
Ui 29| < 359 |b| > 15°

ek _ T C Parent sample: 871 nearby galaxies
o S B S A Mo spiral structure0(SDSS/DSS2/INT)
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x Single-dish + interferometric CO (IRAM 30m, CARMA PdB)
x HI survey (WRST, excl. Virgo)

x Multi-band and Deep Photometry (INT, 2MASS, SDSS, MegaCam)
x eVLA, X-ray, Spitzer, ¢é

Stellar populations & Dynamical modelling (JAM)

Suite of high-resolution numerical simulations of mergers
High resolution simulations of gas in ETGs

Simulations in a cosmological context

Semi Analytic Modeling (SAM)




Atlas3P Project : First results

. Cappellari , Emsellem, Krajnovil , McDermid et al. 2011 (Sample)
. Krajnovil , Emsellem, Cappellari et al. 2011 (Kinematic properties)
.  Emsellem, Cappellari, Krajnovil et al. 2011 (Angular momentum)
IV. Young, Bureau, Davis et al. 2011 (CO Singe dish)

v. Davis, Bureau, Young et al. 2011 (CO Tullyt Fisher relation)

vl. Bois, Emsellem, Bournaud et al. 2011 (Binary disk mergers)

vil. Cappellari , Emsellem, Krajnovil , McDermid et al. 2011 (Environment)
viil. Khochfar, Emsellem, Serra, et al. 2011 (SAM)

IX. Duc, Cuillandre, Serra, et al. 2011 (Deep Imaging)

X. Davis, Alatalo, Sarzi, et al. 2011 (Origin of ionised/molecular gas)
XI.

XIL.

XIlI.

+ Bois, Bournaud, Emsellem et al. 2010 (Numerical resolution)
+ Alatalo, Blitz, Young et al. 2011 (Large-scale AGN outflow in NGC1266)
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Molecular Gas

x CO (1-0)/(2-1) + CARMA: detection rate of 23 %
e Same in clusters or outside, or from -21.5<M_K <-26
e No CO in slowlv rotatina calaxies
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1*2 Davis, Bureau, Young et al. ,2011 (P10)
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Morphological Quenching

(Martig et al. 2009)
x Gas In ETGs at very high resolution (~5pc)

Bournaud et al. 2011, in prep 2 kee

log ( gas density / cm-3)
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Gasiin-an Isolated Galaxy

x What is already there:
@ Spatial resolution: ok (convergence at ~2-5 pc)

@ Gas phases (cooling, etc), star formation, feedback,
mass loss: various recipes exist

x What we need now :

@ EVOLUTION on a long time-scale (few Gyr) to study
e Dynamical evolution and link with Star formation

@ Role from individual processes:
e e.g., cluster potential, stripping, cold accretion
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O Slow rotators

#j Fast rotators

Lyon 2011

Emsellem et al., 2007




Fast RotatorsC' Family of oblate rotators

Emsellem, MC, DK et al., 2011 (P3)

0.8

EDGE-ON

Lyon 2011




| r (Re)

Trend with Mass

Emsellem, MC, DK et al., 2011 (P3)
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What about EOs

Emsellem, MC, DK et al., 2011 (P3)
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Generic Slmulatlons Blnary merger<

0.9

. Slow b|n I Splral prog
O mmm Fast bin. eees A% gal.ee 1
0.7 mmm Remergers A, ° |

~~——_—’

Inten5|ty Velouty Dlspersmn 0.6
o 050
a5
‘..-<
0.4}
0.3+
0.2+
i .' v 3 0.1
Bo|s EE FB et al 2011 (P6) °80 01 02 03 04 05 06 0.7 08 00

x Fastest ETGs are as spirals (I )
x Most binary mergers C Fast Rotators
x Slow rotators have KDCs, but are TOO flat
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| standard

GenericSimulations

Label Softening Length | Particles / component | Total particles
standard 180 pc 10° 6 x 10°

high 80 pc 10P 6 x 10°
very high 32 pc 6 x 10° 3.6 x 107

Bois et al. 2010
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Slow rotators
C requires 50-100 pc




Cosmologicalcontext : first approach

Martig+Bois et al., in prep
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x Afirst look at the evolution of basic quantities (e, | R) @
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From binary mergers
to cosmological context

% Compromise between resolution and realistic context
@ Cannot handle both at the same time
C We need to choose what we wish to study

x What we need now :
@ ~ 50pc cosmological studies with main physics
@ Studies of dedicated samples (e.g., environment, mass)
@ Stellar populations !
@ Intermediate environments: groups (Maxime Bois)
@ Understand the GC population
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Absorption
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flux

Emission [.

Stellar Populatlon Dlagnostlcs
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: spectral range
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SpectralColouring of Simulations

Bois+Martig et al., in prep

x Correlation between metal enrichment and depth of F
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