-m. . . -
%77/, univel sity of
7 groningen

CALIFA Survey

zahxv Wm across the

.’.-’

\‘\ ’;..\OMOO WWQ - \‘

Mariy%'-wbﬁwva (Kaiatm\). and Glepn van de Ve\n (MPIA)
e Bee 'ahdthﬂ C;N-JFAmm At Al

3D2014, Garching, | | March 2014
»




Science Drivers

galaxies form? M— T
« How is angular 1 [StTiee Hie e '
A 2R A SR drolnel o\ / rFAWA
and found? o T TR o
* Where and whenpIGRaE Heavy 8= 1 4= e\ EAN e/
elements made? TP RIS

* How is the gas inEIERYIER

————— e eeee—
Lyubenova & van deVen
3D2014, Garching, | | March 2014 CALIFA galaxy dynamics across the Hubble sequence

2



Sample properties

CALIFA Survey
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 PMAS/PPAK @ 3.5 Calar Alto
* 600 galaxies will be observed out of

65”

* a mother sample of 937 galaxies

* selected from SDSS imaging
* 45” < Dy5 < 80” isophotal diameter at 25 mag/arcsec?
* Redshift range: 0.005 <z <0.03

* Final spatial resolution: 2” = 0.5-1 kpc

e complete in Mass in the range 9.4<log(M)<I| 1.4 Me
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Angular momentum

CALIFA Survey R/Rg4
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Kinematic alignment of
el non-interacting galaxies
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Kinematic alignment of
el non-interacting galaxies
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Kinematic alignment of
non-interacting galaxies
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%  Kinematics of major mergers

CALIFA Survey
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Unbiased Tully-Fisher relation
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JE4

CALIFA Survey

Dynamical modelling
of early- and late-type
galaxies in CALIFA
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Mass distribution across the
Hubble sequence

® ACDM model: flat universe + dark
energy + cold dark matter

® successful on large scales, but tests
inconclusive on scales of galaxies

® need dark matter, but observe light:

- ‘adding’ baryons to dark-matter-only
simulations via empirical prescription

- ‘subtracting’ baryons from total mass
distribution inferred through luminous
tracers of the gravitational potential

Lyubenova & van deVen
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Dark matter fractions
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Dark matter fractions
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Dark matter fractions
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Dark matter fractions

T
_ $c | -
<>so
L <>SO e
<> sb
<>Sc
4 sd
10 1 + | 4 Stellar masses
< L : . .
o | full spectrum fitting
< I P\e >
< R | Gonzales-Delgado et al. 2014
5
B BING SISt TS A 4 Gas masses via
| [Chobrier Papastergis et al. 2012
i 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 ]
9.0 9.5 100 105 11.0 |15
—GO’éa-l-lOg-GM*,ehab)-EMsdEI— Lyubenova, van de Ven et al., in prep.
IOg(M* + Mgas) Lyubenova & van deVen
3D2014, Garching, | | March 2014 CALIFA galaxy dynamics across the Hubble sequence

23



10.0 1
‘OQ<M*,Chob

\_/O-_

3D2014, Garching, | | March 2014

. [arcsec]

ADec. [arcsec]

Stellar velocity field [km/s]

40F

e

-100 /100

Second velocity moment Observed

-20 0 20
AR.A. [arcsec]

40

40F - T
O
Q

20} \
[Te)
[Te]

0.

20F

-40k, . . . :

40 20 0 20 40

AR.A. [arcsec]

“outliers”

ADec. [arcsec]

ADec. [arcsec]

| and 2 Resf
Stellar di&sion& [km/s]
40F ' T o -
S
20+ =
I
0 L
-20 L
-40 L . . . ;
-40  -20 0 20 40
AR.A. [arcsec]
... and Modeled
40F ' T p -
Q
20t N
3
0 L
_20 L
40k ! . h

-40

-20 0 20 40
AR.A. [arcsec]

Lyubenova & van deVen

CALIFA galaxy dynamics across the Hubble sequence

24



Dark matter fractions
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Dark matter fractions
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Kinematics + Dynamics +
Stellar populations
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Kinematics + Dynamics +
Stellar populations
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Kinematics + Dynamics +
Stellar populations
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on the EDGE with CARMA

caumasurvey  [Extragalacitc Database for Galaxy Evolution
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