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Galaxy evolution EVOLUTION
& Mass Trends Low mass vs High mass

Bezanson et al. 2009 /Patel et al. 2013 /van Dokkum et al. 2013
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— two phases of galaxy formation (e.g. Oser et al. 2010)
e Rapid early phase (z>2) — In Situ
e Extended later phase (z<3) — Ex Situ
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Pick “your halo” - and tell us

% of V200
Break (p, [Fe/H]?)



hﬂ.lE—.H uﬁiﬂz ._i-.n-_.__.,a..H hFIEZ Ez
o B < o3 o o < M | o = o2 m B - o m 0 < oM [+ = I -+ ] =
L LI B L _ RN B LI BN R L LN R T =
o
AW -
e o
o o ﬂ_,
CH m
@ o
B E = o
v L — =
m—.m | f— — —
= = - —] — =1
— — L o]
— — .
- - ]
- . | ] ]
o - m - 3 ) E1 ., -
W — B o n = - @
7] B — m "] - 4] — -]
o [ o [ o — o
B T] — B ] T 3] Z]
| | | | | | | | | | 1l ﬂ | | | | | | | | | n-
[ 1]
[*M,0r] s=ex [®*N.OT] uEeR [*N.,01] z=up [®p,0r] s=ey
Cnwwne PRAASSpse BRR22ne B 8 2 ag
A0 TRRAN RARN LN RAR) o
e
=
-]
ja
o w el w Lol AT (T T IO N e wonnndu e lonod o @l B uu L b ﬂu-
W < o — 9wk NN O — Dl g N - afd NN — 8w NN — IR M — Do N

-]
[1-8 W O[] [& . 00]! [B W, 01] T [1-8 it ,01] [ [, ,01]! B, 01]f

wnjuawouw Jejnduy

Redahift

Redshift



0.8

0.7

0.0

Angular momentum (ETGs)

Trend with Mass- - -

— e e

log (M)
12

@
a O
O
O

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

115
11
10.5
10

0.

D

0.6

0.

—

I

0.8

0.9



~ Angular momentum _, C;:': ' M
the kinematicZoo %1; -
i ey

02 & EHFP R o T 0
:::II-;::IID V3ﬂ —20-10 O 10 20
DL ‘430 %c:‘? O

Emsellem, MC, DK et al., 2011 (PIII)
0533 ®

Krajnowc EE, MC et al,, 2011 (PII)
D'%.E] 0. 1\ 0.2 0.3 0.4 0.5 [l ﬁ D { 0. 8 0.9

Non-Rotators €e
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Naab, Oser, EE et al. (2014)
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Cappellari et al 2013
(Atlas®® Paper XX) MaSS'

Size
relation

log R, (kpc)

Voggel et al.
(in prep)
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Emsellem, KrajnoviC, Sarzi 2014

M 87

+ Murphy et al. 2011, Romanowsky et al. 2012,
Longobardi et al. 2013 Agnello et al. 2014,
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The M3G Project
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A MUSE GTO programme
Pl Eric Emsellem; Davor Krajnovi¢
& the MUSE GTO Team

Goals:
Dynamical state, Dark matter content

SFH, IMFE

+ Test predictions of numerical simulations
e.g. Hoffman et al. 2010, Bois et al. 2011, Naab et al. 2014, Rottgers
et al. 2014, Vogelsberger et al. 2014 (lllustris), Schaye et al. 2015
(EAGLE), Hirschmann et al. 2015...

Ajsuaju|
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How:
Stellar content + dynamics
of the most massive galaxies
in densest environments
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More massive, denser, richer clusters - 2 sub-samples at z~0.04
1. Most massive galaxies in Shapley Super Cluster (brighter than -25.7 mag)

+

2. BCGs in rich clusters (richness of clusters)
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Observing with MUSE

¢

" Panoramic integral field unit on VLT

11x1 arcmin?)Field of view

0.2 arcsec)sampling in WFM

% High image quality

w4650-9300)A simultaneous wavelength range
%R =1500-3500

% ~90000 spectra

¥ End-to-end(throughput 0.35

w Advanced data reduction pipeline

—(}

/N

Two fold observing strategy:
> Snapshot
v good seeing (<0.8 arcsec) ~ 20-30min

> Deep exposures:
v reach S/N of 30 at 2 Re

kK



MUSE (V-R-I)
“Snapshot”
Images




MUSE (V-R-I)
“Snapshot”
Images




HST - WFPC2 MUSE colour Velocity Velocity dispersion
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HST - WFPC2

MUSE colour

- PGC018236

PGC015524
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HST - WFPC2 MUSE colour

PGC004500
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HST - WFPC2 MUSE colour Velocity Velocity dispersion
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PGC007300

More detailed analysis
(SR/FR, masses, SFH, IMF, Emission lines)

will follow

Prolate KDC no-rotation regular
3 2(3?) 2 1




Normalized flux

arcsec

16 —— PGCO73000 MUSE spectrum R<5 arcsec
‘ —— GANDALF best fit

———— GANDALF residuals
1.4 —— emission—line
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Two emission-line
systems detected so far
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s Zoo of A profiles — the zoo is preserved, need for the big picture
4 In-situ vs Ex-situ?

s Above logl0[M] of 11.5 - Slow Rotators : galaxy assembly?
4 BCGs are big — (stellar) halos are tough to probe

4 Most massive galaxies in densest environments (at low z)
[see Loubser et al. 2008, 2009,2011,2012; Brough et al. 2011, Jimmy et al. 2013, Ma et al. 2014, ...]

4 Kinematics + Stellar pops between 1 and 3 Re
4 Comparison with simulations [prolateness?]
4 Observations ~“15% complete — stay tuned

+ Ancillary data (e.g., deep imaging)

MUSE MUSE MUSE MUSE
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23-27 February 2015
An ESO Workshop on: SO | h rma

Baryons at low densities:
The stellar halos around galaxies

What is a stellar halo? * Physical properties of stellar halo tracers from across the Universe
Kinematics and dynamical evolution of stellar halos = Origin and assembly of stellar halos ¢

Cantact: stellarhalos2015@es0 arg

httpcfwww.esoorgisciimestings 201 5/5tellarHalos 201 5, Htmil

- Magda Arnaboldi fco-Char, ES0, Germany) Amina Hedmi (Groningen University, The Netherlands) - Maryam frabsalmani

Martino Romamniallo
- Annetts Farguson [Ednburgh Universily, UK) Guirnevere Kaulfmann (MPA, Genmany) - Stella Chasiolis-Klingner Elena Valenli {Chair}
+ Laura Ferraresa (MRC, Canadal Christophar J. Mihos (Casae Westarm Aesarve Lniv, LIS « Wlichasd Hilker
Ortwin Gerhard (MPE, Geemanyy Maring Rejkulca co-Chalr, ES0, Garmany) Emin Karaba

- William E, Harris (McMaster Lini., Cansda) Patricia Tissera (Buanos Aires Liniversity, Argentina) + Florian Niederhafar T




Emsellem et al. (in prep)

1.4 10° spectra

multi unit spectroscopic explorer
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