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Hierarchical Growth

Dark Matter

Gas Density
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The Mare Nostrum Simulation = Teyssier et al. =1=18 =19 -20 -21 -22 -23 —-24
M. ~ 2.5 log (/L)
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<l Atlas3D Project

Selection:

M¢<-21.5

D < 42 Mpc

|15 - 29| < 35°

|Ib| > 15°

Early-type Morphology

260 galaxies

Volume-limited

Complete in My

No colour cut

Mass range: ~ 7x10° - 5x101" M,

. » » » » ’ - »

Richard McDermid — IAU309, Vienna, July 7th, 2014 CGPPC“GI"i +A3D 2011 PGPCI" I




Multi-A Approach

Large Program on WHT

survey of full sample ( )

LisaYoung’s

of ~150 northern galaxies with (excl. Virgo) ralk

of detections with
multi-bands (INT, 2MASS, SDSS, deep=

Archival data (2MASS, Chandra, XMM, GALEX, HST, Spitzer)
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Multi-Discipline Approach

Stellar Populations, Star Formation Histories

Dynamical modelling, Mass-to-Light ratios (JAM)

Gas in multiple phases

High-res numerical simulations of idealized mergers

High-res RE-simulations of massive galaxies with full cosmology

Semi Analytic Modelling
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Star Formation History
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Star Formation History
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Comparison with SDSS

NGC3400

1000 2000 3000
Wavelength Pixels
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Comparison with SDSS
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Mass Weight

Richard McDermid — IAU309, Vienna, July 7th, 2014




Comparison with SDSS

IC3631

2000 3000

Wavelength Pixels
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Comparison with SDSS

-~ SAURON
 SDSS
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Comparison with SDSS

Mass-weighted average age and metallicity

A= 0.47 £ 1.17 Gyr A=—0.05+ 0.06

8 10 12 -0.4 -0.2 0.0 0.2
Agesry SAURON (Gyr) [Z/H]sry SAURON
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Mean Star Formation History with Galaxy Mass
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Mean Star Formation History with Galaxy Mass
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Star Formation History with Environment

11.5< logM <12.0 Non-Virgo

10.5< logM <11.0
10.0< logM <10.5
9.5< logM <10.0
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Star Formation History with Environment
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Virgo versus Non-Virgo

T P B B N R ..|...|..N9n-.\|ll.r.g.ol..- —O.']g...|...|...|...|...|..
1.6 1.8 2. 2.2 2.4 1.6 1.8 20 2.2 2.4 1.6 1.8 20 2.2 2.4
|091o(0e) |091o(0e) |091o(0e)

Richard McDermid — IAU309, Vienna, July 7th, 2014




1.8 20 2.2 2.4
|Og1o(‘7e)

1.6

Irgo

V

Non-

1.8 2.0 2.2 2.4
10g10(Te)

1.6

Vp)
>
9p)
-
Q
>
O
@)
—

1.8 20 22 24

logio(0e)

1.6

<
o
o
o
=
)
N~
=
=
=
=
c
c
Z
>
o)
o
(ag)]
2
<
|
5
£
u
(%
(a)
O
p=
©
st
©
<
=
o




Virgo versus Non-Virgo
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Truncation of CO in Virgo

Davis et al. 2013a
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Local galaxy surface density
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Local galaxy surface density
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Fundamental Plane =» Mass Plane

Cappellari et al. 2013a
Mass Plane (M, o,, RI'™)
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Mass-Size Plane
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SSP—Equivalent Population Parameters
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Mass-Size Plane

=Sb-5d, Ganda et al. 2007

“@®_ =Sa, Falcon-Barroso et al. 2006
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General Picture

Cappellari et al. 2013b
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Spatially-resolved picture

Kuntschner et al. 2010
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Spatially-resolved picture
1.2 < agg < 3.0‘_§yr 3<age<s Gyr |

4% of Mass

U.U U0
R/Re

31% of Mass
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Davis et al. 2013




Conclusions

Most massive ETGs form 90% of stars by z = 2
Least massive ETGs form 90% of stars by z = 0.1

Stars form quickest in denser environments

At fixed mass:

Smaller galaxies are older, richer in metals and more
alpha-enhanced

Larger galaxies form smooth sequence with spirals
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