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Use Integral Field Spectroscopy: Fiber-
bundles, Image slicers, Lens-arrays.

Large Sample of galaxies (100-10000).
Statistically & well defined samples.

Cover a substantial fraction of the
extension of the galaxies: Integrated
properties (~1 Reff or more).

Enough spatial sampling:
Radial gradients.
2D structure of the galaxies.

Resolve individual sub-structures (HII
regions, spiral arms, bulges).

Hundreds of thousand of spectra.
Multiple Science Goals.
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lonized Gas: Multiple emission lines intensity maps,
velocity and velocity dispersion.
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Stellar Populations: Average Properties.
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Stellar Populations: Mass Growth.
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: 46 face-on
spirals (~2Reff). Super-high
spectral resolution.

: 72 (mostly) early-type
galaxies (<1Reff).

: 48 (mostly) spiral
galaxies (~2Reff).

: 32 spiral galaxies
(>2Reff).

: 12 (mostly) spiral galaxies
(~2Reff).

Studies on individual galaxies.




- obtain radial surface-density profiles 2(r) of
galaxy disks

- determine M/L of stellar populations in disks

- break disk-halo degeneracy in rotation curve
decompositions
Bershad; Verheijen et
get pom(r). al., ApJ, 2010
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the 1.7'x1.7' FoV of VIRUS-P.
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Figure 1. Upper left: SDSS image of NGC 6155 lnouh is up md east is uahtl Uppej ught surface h[]ghtm’:‘:\ measured from VIRUS-P fiber spectra. Points are the
same size as the VIRUS-P fibers : Lower left: velocity field measured from emission lines.
Lower right: surface brightness profile as measured h}-‘ individual fibers. The green line shows the best-fit broken exponential. The dashed green line shows the result
of extrapolating the inner and outer region fits. The yellow curve shows a running median with a 5% window. The dashed line shows the level where the S/N of a single
fiber is unity,_In each panel. the red curve marks the best-fit break radius.

The fibers of VIRUS-P are large enough to sample galaxies

In the very out-skirts with enough S/N: Truncation radius
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PINGS: Provided the Iargest IFU survey on smgle

galaxies, detail exploration of HIll regions.
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Bacon et al., MNRAS,
2001

First evidence of

the slow/fast
rotators
dichotomy.
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SAURON allowed to study the spatial resolved properties
the stellar populations in E-type galaxies.
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SDSS 90”x90” image tlas3D

LEIllel &LI;{&.BD
MaNGA largest FoV

FoV~1.5Re ~2 5Re

CALIFA (vso0/ )

SAMI
0 0

th’ra b%“»ﬂ

+MASSIVE

CALIFA
2x3x331 spaxels; 2.7"/spaxel
600 galaxies of any type

~1.200.000 spec.; 3700-7500 A

Atlas3D
1577 spaxels; 0.94"/spaxel
260 ETGs
~400.000 spectra; 4810-5350 A

MaNGA
3x(19-127) spaxels; 2”/spaxel
7000 gal. of any type (~1.5Re)
2000 gal. of any type (~2.5Re)
1000 gal. of any type (any Re)
~800.000 spec.; 3550-10000 A

SAMI
9x61 spaxels; 1.6"/spaxel
3400 galaxies of any type
~1.900.000 spec.; 3700-9500 A
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Bulding of angulor momentum

Emsellem, MC, DK et al., 2011 (P3)
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Slow Rotators Fast Rotators

- Cappellari, Emsellem, Krajnovic, McDermid et al., 2011
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Properties driven by bulge fraction

(Cappellari+13b=P20)

e Bulge linked to quenching for M, <2 x 10'' Mg
(also Cappellari-11; Bell+12; Saintonge+12; Cheung+12; Fang+13)

e Three characteristic galaxy stellar masses Atlas3D
(cfr. Faber+97; Kauffmann+03; van der Wel+09; Bernardi+11; Geha+12)
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- Abell 85

- Abell 168




MaNGA

Survey Bundle size distribution

17 bundles per cartridge

(1247 bundled fibers)
2 bundles x 19 fibers @) %) 6 cartridges -~ 102 bundles total
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CALIFA HIl regions
New O3N2 calibration(s)
PP04 calibration

CALIFA +ONS calibrafion

NI 5755
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Gonzalez Deldado, U ar., AGA, 2014~ e
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Zaritsky, Kennicutt & Huchra 1994
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P. Sanchez-
Blazquez et al.,
A&A, 2014.
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Falcon et al., in prep. Sanchez et al., A&A, 2013
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CALIFA
Survey

227 galaxies (nHii>4)

'~6500 reégions

Sanchez et al.,
A&A, 2014

Fraction of SMNe
=]
m

Type Il (27)
Type lbc (12

Type la (20)

B.645 (0.032) |

.720 (0

028)

Local OHoawz
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Unique tools to understand the spatial
resolved properties of galaxies.

They are fixing observational
properties of galaxies.

Unique tools to understand the stellar

evolution, chemical enrichment, and
structural properties (kinematics) of
galaxies.

New “local” relations and patterns are
arising from the analysis of these data.

New sets of simulations and theorical
studies are required to understand the
results.
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More on ESO press release:

VAV VAV, a - a aila r
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IFTSs (Imaging Fourier Transform Spectrometer) based on
the Michelson interferometry. The result of an exposure is a
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unam data cube in the 3-D space (R.A., Dec., OPD).

Fixed mirror

—

Optical path 1 Moving

mirror

Beamsplitter

Detector
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Example: the Crab nebula seen in 3D with SpIOMM (at 1.5m
telescope Mont Mégantic, 11'x11’ field-of-view).
Soon SITELLE at CFHT!

; [OIIT] i Biug .wntim'lum, X

“‘-—“";q-;k'&
R

[NIT}+Hat : . Red continuum

Charleboid et al. 2010, A},}139, 2083 .



Unique tools to understand the spatial
resolved properties of galaxies.

They are fixing observational
properties of galaxies.

Unique tools to understand the stellar

evolution, chemical enrichment, and
structural properties (kinematics) of
galaxies.

New “local” relations and patterns are
arising from the analysis of these data.

New sets of simulations and theorical
studies are required to understand the
results.
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