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SFR (on the HI disc) ~ 10-2 M
⊙

yr-1

 M (HI) ~ 1.5x109 M
⊙

mkyildiz@astro.rug.nl

t
dep

 of HI ~ 1011 yr 

M
contribution

 (Δt=1Gyr) ~ 0.022%M
*
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Dr. Michael Hilker (ESO/Garching) 

Large scale 3D kinematics of the Hydra galaxy cluster core – 
using FORS2/MXU observations as a coarse ''IFU’’ 

M. Hilker (ESO), C.E. Barbosa (ESO, IAG-USP), T. Richtler (U. de Concepcion), 
L. Coccato (ESO), M. Arnaboldi (ESO), C. Mendes de Oliveira (IAG-USP) 

Residual map after 
subtraction of symmetric 
elliptical models of NGC 
3311 and NGC 3309. 

NGC 3311 

NGC 3309 

NGC 3312 

Hydra I cluster 
   (at ~45 Mpc) 

Chandra: 
displaced 
X-ray halo 

Arnaboldi et 
al. (2012) 

Hayakawa et al. (2004) 

Hilker (2002), Mieske et al. (2005), Misgeld et al. (2008) 

see also poster #10 



Dr. Michael Hilker (ESO/Garching) 

Inconsistent results from long-slit spectra and the ‘onion shell’ approach 

FORS2/MXU observations with 1400V grism of 
six different masks (only science slits shown) 

Richtler et al. (2011), Ventimiglia et al. (2011) 

Signal-to- 
noise map 



Dr. Michael Hilker (ESO/Garching) 

Radial velocity and dispersion profiles for cones at different angles  

2D kinematics (red) are consistent with 1D probes from long-slit spectra (green and blue) 



Dr. Michael Hilker (ESO/Garching) 

   Velocity dispersion            h3 (skewness)                 h4 (kurtosis) 

Our results suggest a superposition of kinematical sub-structures varying with position angle. 
They coincide with the residual light and a group of infalling dwarf galaxies. Thus, the stellar 
halo around NGC 3311 in the core of Hydra I is still forming and is not in dynamical equilibrium. 

   Contours: whole light 

   Contours: residual light 



Angular Momenta and Dynamical 
Masses of Brightest Cluster and 

Dwarf Galaxies 
Jimmy - Texas A&M University 

 

Largest Smallest 

BCG Dwarf  

VLT/VIMOS IFU 

Kim-Vy Tran, Sarah Brough, Amélie Saintonge, Paola Oliva, Karl Gebhardt, 
Anja von der Linden, Warrick J. Couch, and Rob Sharp 

 



Angular Momentum in BCGs 

Fast Rotator (Isolated)          Slow Rotator (Isolated)  Fast Rotator (Companions) 

Velocity 

FR: 

Jimmy et al. 2013 



What makes a galaxy Fast or 
Slow Rotating? 

Recent Mergers? (Probably not)       Mass? 

Jimmy et al. 2013 



From the very large to the very small 

Jimmy et al., in prep 



ESO, 3D 2014, 10 March 2014 

Anne-Marie Weijmans 
University of St Andrews 

Intrinsic shapes  
of early-type galaxies 

In collaboration with:  
P.T. de Zeeuw, E. Emsellem, D. Krajnović & Atlas3D Team 

Poster 41 



Shape depends on viewing angles 

oblate galaxy triaxial galaxy 



Intrinsic shape distribution 
fast rotators are as flat as spirals! 

fast rotators:  q = 0.25 
slow rotators: q = 0.63 

spirals: q = 0.20 - 0.25 
Lambas et al. 1991, Ryden 2006, 
Padilla & Strauss 2008 

Weijmans et al. submitted 
flat round 



Kinematic misalignment: 
fast rotators are oblate! 

 Angle between projected axis and minor 
axis of galaxy image 

 Caused by: 
– triaxiality 
– intrinsic  

misalignment 

Ψ"

Weijmans et al. submitted Poster 41 



Pinning down the origin of early-type dwarf 
galaxies with IFU-data

Adrien Guérou
-

University of Toulouse
IRAP, ESO PhD student

ESO3D2014                  10-14 March 2014                                 ESO-Garching  

Collaborators: 

Coté, Patrick (Herzberg Institute of Astrophysics)

Ferrarese, Laura (Herzberg Institute of Astrophysics)

McDermid, Richard (Macquarie University)

Supervisors:   
Contini, Thierry (IRAP)

Emsellem, Eric (ESO)
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Adapted from Misgeld & Hilker 2011, updated by Voggel et al., in preparation

GMOS/IFU survey
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Galactic Nuclei

  Early-type dwarfs: historic & scientific contexts

● Dwarfs galaxies
Mv > ~-19 mag

Size ~ 0.1 to 10 kpc

Mass ~ 10^6 - 10^9 M☉

ESO3D2014 – Garching 10-14 March 2014 Adrien Guérou

● Origins of dwarf galaxies...
Extension of giants Es

AND / OR
Late-type spirals transformed 

in-situ and/or by their environment 

Question: Origin (progenitors) & evolution (physical processes) of dEs in clusters ?

● Motivation
Largest galaxy population
Especially in clusters



  GMOS/IFU survey: First results

● Need for kinematics, dynamics, stellar populations analyses 

Rýs et al. + 2013, 
2014

Toloba et al. + 
2009, 2011, 2014

GMOS survey
(P.I: Patrick Coté)

Sample  12 21 (+18) 8 (+3)

Instrument SAURON
IFU

ISIS/IDS
 Long slit

GMOS
IFU

FOV 33'' x 41'' - 5'' x 7''

Spectral res. ~100 Km.s-1 ~40 Km.s-1 ~75 Km.s-1

Spatial 
sampling

0.94'' / spaxel 0.4'' / pixel .2 '' / spaxel

● GMOS/IFU survey: Data reduction (Gemini IRAF package)  & Analysis (pPXF, Cappellari, Emsellem, 2004)

ESO3D2014 – Garching 10-14 March 2014 Adrien Guérou
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Adapted from Misgeld & Hilker 2011

Good
data 

quality!
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Line strengths

...



  GMOS/IFU survey: Kinematically Decoupled Cores (KDCs)

● KDC in VCC1475 from Toloba+2014:

● Confirmation of a KDC: 
Revealed as a ''counter-rotating'' inner disk from the GMOS/IFU survey

 VCC1475 - σ (Km/s) VCC1475 - V (Km/s)

ESO3D2014 – Garching 10-14 March 2014 Adrien Guérou



  GMOS/IFU survey: Other first results & Future work

● VCC1297: Inner disk confirmed with NGVS data (P.I: Ferrarese)

● Work in progress
– Dynamics analysis (NGVS data) => Substructures, Scaling relations (M/L, etc..)

– Stellar population (STIS data, P.I: McDermid Richard) => Ages, metallicity, nuclear properties, etc.

● Work to do
– Global picture with other samples
– Other science cases (MUSE), larger FOV, fainter dwarfs, etc. =>DM content, etc.

VCC1297, NGVS G-band

NGVS G-band, residual image

 VCC1297 - V (Km.s-1)

ESO3D2014 – Garching 10-14 March 2014 Adrien Guérou

Radius = 2 arcsec



Key role of stellar mass: 

Basic galaxy property correlating with most important physical 
quantities 

Evolution of SMF main tracer of galaxy formation and assembly history 

Dynamics 

SteMaGE, a systematic effort to: 

 calibrate optical/NIR stellar mass estimators 

correct biases in SMF 

access galaxy structure in stellar mass

Galaxy stellar masses: 
what can we gain from a 3D perspective?

Stefano Zibetti 
with Anna Gallazzi, Elena Tundo, 
Stéphane Charlot and the CALIFA collaboration

SteMaGE - Towards an 

unbiased view of the role of 
Stellar Mass in Galaxy 

Evolution - FP7 CIG



Spatial+Spectral resolution

Why spatial? Mass weighing is 
NOT the same as light weighing! 
Need to take the diversity of 
galaxy regions into account 

Why spectral? Need to resolve 
SFH to lift degeneracies in colors 
which bias M/L 

CALIFA[+SDSS[+UKIDSS]] 
sample (PI S. F. Sánchez)

Zibetti, Charlot 
& Rix (2009)

No. 2, 2009 STELLAR MASS-TO-LIGHT RATIO ESTIMATES FROM GALAXY SPECTRA 263

Figure 8. Median offset between the estimated log(M∗/Lz) and the true value as a function of the color used as constraint. For each color, typical errors of
0.1 mag (circles), 0.05 mag (squares), and 0.02 mag (triangles) are considered. Each panel refers to a particular spectral type ((a): “continuous, young”; (b):
“continuous, intermediate”; (c): “continuous, old”; (d): “bursty, young”; (e): “bursty, intermediate”). The error bars represent the rms of the distribution in ∆log(M∗/Lz)
at given S/N. The dashed line represents the median offset for spectroscopic estimates at S/N = 30.

4. log(M∗/Lz) ESTIMATES FROM COLORS

In this section, we address the statistical uncertainty on
log(M∗/Lz) derived from one or two optical or optical-NIR col-
ors. The method adopted is the same as the one described in Sec-
tion 2.2 but using as observational constraints broadband colors
rather than absorption features. It is important to remember that
the model library used here does not include dust attenuation.
While this has little influence on absorption indices, observed
galaxy colors are strongly affected by dust. The uncertainties
quoted here thus represent the expected statistical uncertainties
in the case of small dust attenuation (e.g., elliptical galaxies) or
of good knowledge of dust correction.

4.1. Estimates Based on One Color

We first explore the log(M∗/Lz) constraints derived using a
single broadband color. We consider in particular the optical
colors g−r, r−i, g−i, B−V, and B−R, and the optical-NIR
colors V−I, V−J, V−H, and V−K. Figure 8 shows the average
difference between the retrieved log(M∗/Lz) and the true value
as a function of color, observational error, and galaxy spectral
type. We consider three different values of observational error
on the color, namely 0.1 mag (squares), 0.05 mag (circles), and
0.02 mag (triangles). Each panel isolates model galaxies in the
five spectral classes defined in Section 2.1. For comparison, the
dashed line in each panel traces the median offset for estimates
based on absorption indices (case 3: D4000n, HδA, HγA, Hβ,
[Mg2Fe], and [MgFe]′) at a representative S/N = 30 for the
corresponding spectral class.

Figure 8 shows that it is possible to retrieve the correct
M∗/L value to within ±0.05 dex on average (except for bursty,
intermediate-age galaxies) by using optical colors, if their ob-

servational error is below ! 0.05 mag. They perform similar to
absorption indices in this respect, although for old stellar pop-
ulations color-based values tend to be slightly underestimated
with respect to index-based values. In contrast, log(M∗/Lz) esti-
mates from optical-NIR colors alone tend to significantly under-
/over-estimate the true value of old/young stellar populations.
In Sections 3.2 and 3.3, we showed that spectroscopic estimates
of the log(M∗/Lz) of galaxies characterized by bursty SFHs and
intermediate-age populations are affected by large statistical un-
certainties and significant variation on a galaxy-by-galaxy basis.
Figure 8 shows that colors systematically overestimate the true
M∗/Lz of these galaxies by 0.1–0.2 dex. This is the case for all
the colors considered here.

Figure 9 shows the median 1σ uncertainty on log(M∗/Lz)
as a function of the color adopted. It is interesting to see
that by, using optical colors with reasonably small observa-
tional errors (! 0.05 mag), it is possible to constrain M∗/Lz

almost as well as using a combination of age- and metal-
sensitive absorption features (uncertainties are only ∼0.02 dex
higher), with the assumption that redshift is known and ne-
glecting dust corrections. Moreover, the typical uncertainty
σlog(M∗/Lz) is less dependent on the galaxy spectral class than
in the case of estimates obtained with absorption indices.
For bursty SFHs, the statistical uncertainty of color-based
log(M∗/Lz) estimates is slightly better and more homoge-
neous than those of spectroscopically based estimates. How-
ever, Figure 8 just showed that color-based estimates are
systematically over-estimated by almost 0.2 dex for this type
of objects.

Figure 9 shows that, among the optical colors considered
here, the one producing the largest uncertainties is r−i because
of its shorter dynamic range and the higher relative uncertainties

Bias in recovered M/L 
ratio from broad-band 

colors and spectral indices 
(Gallazzi & Bell 2009)

Intermediate age, 
bursty SFH

M/L

giH



Method

CALIFA-SDSS match: resample & 
PSF match 

Adaptive smoothing for optimal 
SNR>20 [10]/pix: azmooth3C 

Stellar continuum-nebular line 
decoupling (customized 
GANDALF+pPXF) spaxel by 
spaxel 

Bayesian parameter estimation, 
based on 5 spectral absorption 
indices (Gallazzi et al. 2005) and 
color[s]

NGC 0001

SteMaGE

SDSS-g full res.

SDSS-g CALIFA res.
A

daptive 

sm
oothing

CALIFA-g synthetic

SNR after adaptive 
smoothing

SDSS-g final res.
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SteMaGE

NGC 0001 NGC 7800

SDSS onlySDSS only

SDSS + CALIFA SDSS + CALIFA

Difference: 
with and w/o 

spectroscopy

Difference: 
with and w/o 

spectroscopy

Systematic 
differences 

Correlations 
with structure


