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CLASH-VLT survey

VIMOS Large Programme (230 hr over 5 years) - Pl: P.Rosati

+
Panoramic spectroscopic survey of 13 southern CLASH clusters at z=0.2-0.6

CLASH HST Treasury Program (530 orbits) - Pl: M.Postman

Panchromatic (ACS+WFC3 16 filters) imaging of 25 massive clusters (z=0.2-0.9)

Common goals

* New constraints on DM & Baryons distribution in clusters

* Discovery of primordial galaxies, exploiting magnification on the very high-z Universe

* Dynamical mass profile out to 2-3 Rvir and with at least ~500 members per cluster

* Background and highly magnified galaxies out to z~7

* Cluster assembly history from stellar populations, dynamics, morphologies as a function

of mass and from high to low density environments



CLASH Gallery: 25 Clusters |(13 CLASH-VLT)
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in the wake of CLASH:

Pandora’s Cluster
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nan CLASH (Fall 2013 — Fall 2016)

—> Chandra large program (PI: C.Jones) for deep X-ray observations



CLASH multiple facilities: DM & Baryonic Mass Distribution
from independent probes over the 10 kpc ~ 3 Mpc range

VLT
Pl: M. DOfISHES VIMOS Large Prog (230 hr)

- | Baryon mass distribution ~500 me(rjnt;]e_frts per cluster
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Strong Lensing
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New avenues for galaxy evolution with CLASH-VLT

BCG structure, SF, cooling > N Galaxy transformation

Comparison with processes
RX) 1532+3021

(2=0.362) Semi-analytic models
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CLASH-VLT LP: completed on 3/2016

Final redshift sample noW'.

>~10,000 redshifts

~33600 redshifts (from ~53000 S|@)eg ; al :,',-'.ﬁd'_l']p“CateS) released to date
~7900 cluster members ’*_.:,.-A- (Fan e MACS1206
~200 lensed galaxies to z~7 (>3OO X- ray Chandra sources) | © MACS0416
* MACS2129
23 published papers to date | e A209
Cluster members yleld * RXJ2248 (AS1063)
(HST area)
% CLASH-VLT = Other
1200
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https://sites.google.com/site/vltclashpublic

CLASH-VLT LP: complei’i‘;;-f' d on 3/2016 (207h)
Final redshift sample no;fj ‘complete _
"" e . >~10,000 redshifts
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https://sites.google.com/site/vltclashpublic

A209 -1100 members

MACS1206  ~700 members
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Galaxy Assembly as a function of Mass and Environment with VST (VST-GAME)

PI: A. Mercurio (INAF-Osservatorio Astronomico di Capodimonte, OANa)

Co-lIs: M. Annunziatella, I. Balestra, A. Biviano, S. Borgani, M. Brescia, M. Castellano, S. Cavuoti, D. Coe, W. A. Dawson, S. De Grandi, G.
De Lucia, R. De Propris, M. Donahue, L. Feretti, F. Fontanot, S. Ghizzardi, G. Giovannini, M. Girardi, R. Gobat, F. Govoni, A. Grado, C.
Grillo, D. Gruen, M. Lombardi, C. Mancini, E. Medezinski, E. Merlin, M. Nonino, G. Rodighiero, P. Rosati, M. Rossetti, B. Sartoris, L.
Tortorelli, P. Tozzi, K. Umetsu, E. Vanzella, T. Venturi.

300h VST survey of perform a unigue wide field coverage (20x20 Mpc? at z=0.4) of 12
massive galaxy clusters, at 0.2<z<0.6 (z median ~0.4), in four bands (u', g', r', I'), to
explore galaxy evolution in a wide and largely unexplored range of cluster environments
up to 10° Mo.

z~0.3 — Semi-analytic moels from De Lucia & Blaizot (2007)

Concerted effort which includes NIR observations of an ongoing VISTA Public Survey
(560h, P.I. M. Nonino, Survey manager: A. Mercurio).



Galaxy Assembly as a function of Mass and Environment with VST (VST-GAME)

PI: A. Mercurio (INAF-Osservatorio Astronomico di Capodimonte, OANa)

Co-lIs: M. Annunziatella, I. Balestra, A. Biviano, S. Borgani, M. Brescia, M. Castellano, S. Cavuoti, D. Coe, W. A. /5
De Lucia, R. De Propris, M. Donahue, L. Feretti, F. Fontanot, S. Ghizzardi, G. Giovannini, M. Girardi, R. Goba%
Grillo, D. Gruen, M. Lombardi, C. Mancini, E. Medezinski, E. Merlin, M. Nonino, G. Rodighiero, P. Rosati g
Tortorelli, P. Tozzi, K. Umetsu, E. Vanzella, T. Venturi.

300h VST survey of perform a unigue wide field coveraged

pe]  [Mpe]

0.3 — Semi-analytic moels from De Lucia & Blaizot (2007)

conce fffort which includes NIR observations of an ongoing VISTA Public Survey
(560h, P.I. M. Nonino, Survey manager: A. Mercurio).
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Extending CLASH-VLT with VLT/MUSE spectroscopy

Frontier Field Cluster AS1063 (aka R

XJ2248)

.

-

;, B

.

a7

Caminha et al. 2016 (lensing model)

MUSE SV programme + GO (PI: K.Caputi)

(Karman et al. 2015)
(W.Karman et al. 2016, arXiv/160601471)

2 MUSE pointings

1 arcmin? FoV ~100 members
2.6 A resolution (4800-9300 A)
0.2 arcsec/px|

Exp. =5 hrs




The MUSE boost In the cores

o Ly-o detect.
in MUSE

el WP @8

@® Abell S1063
® CLASH-VLT
@ MUSE (Karman+2015/2016)

Aafrescaled]




The MUSE boost In the cores

100kback

time [GyT)
8

o Ly-o detect.
in MUSE

-

el WP @8

Aafrescaled]

@ Abell S1063 SRR
® CLASH-VLT ' 1
| Spect .
@® MUSE (Karinan+2015/2016) Toscopic red shife

RX]2248 members inside WFC3ir HST field

Photometric members [148]
VIMOS only members [34]
MUSE members [103]
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MUSE data — RXJ2248 z=0.348

(Investigators: C. Grillo, W. Karman, P. Rosati, K. I. Capulti, |I. Balestra, G. B. Caminha,, E. Vanzella, D. Coe, L. Christensen, A. M.
Koekemoer, T. Kruehler, M. Lombardi, AM, M. Nonino, and A. van der Wel)
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Spectral properties

AM et al. in prep.
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Structural parameters

Tortorelli, AM et al. submitted

11, =21.3 mag/arcsec’
R_=1.69 kpc
n—4.37

ETG: n <2.5

sersic



Structural parameters
and
velocity dispersion measurements

3600 3800 4000 4200 4400 4600 4800
Wavelength (A)

ETG: ng,.$2.5



Best fit Kormendy Relation for Abell S1063, BCES Bisector
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Total
» F*=0.1
“ RXJ2248 T vs.
) { ~ S Stellar masses
£ 110l e B +* $=0.80
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Spectral classification of galaxies

Girardi, Mercurio et al. 2015
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Rl Spectral classification

1D-DEDICA (adaptive
kernel

method of density
reconstruct).

+ shifting gapper
(MG+96).

1234 members

Dynamical analysis and mass profile: Sartoris et al.
In prep.

We classify:

964 Members:

44.7% Passive,

4.9%/2.4% red/blue post-starburst;
16.4% weak ELG;

7.1% medium ELG,;

17.8%/6.7% strong/very strong ELG.
AM et al. in prep.



Position In the phase-space diagram

Passive
HDSr
HDSb
ELGH
ELGm
ELGs15
ELGs40

R _,-".1‘2[][] atz =0.3




Position In the phase-space diagram

4000

Passive
HDSr
HDSb
ELGI
ELGm
ELGs15
—4000 ELGs40

0.5 1.0 1 2.0

Comparison of real data-with De Lucia & Blaizot
models.




Summary

We observed and analysed 1234 spectroscopically confirmed members In
RXJ 2248 (~100 members with MUSE data).

We used MUSE data to investigate the spatial distribution of stellar

populations and we investigated scaling relations by using a morpho-
spectral classification.

By using wide field CLASH-VLT spectroscopy, we studied the distributions

of galaxy populations with different spectral types in the projected phase-
space diagram.

By correlating real data with De Lucia & Blaizot models we obtained
Information on the accretion redshift of different spectral type galaxies.

..... In the next future, let’'s see the other clusters in the CLASH-VLT sample
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