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Searching for Galaxy Clusters

X-ray

=

scale at z = 2,07 (Mpc)
RDO!1'2529 20 QVLT BV, F‘J+K ) + Chandra May emission e g | . : ~0.1 0.0 0.1
(Rosat' et al 2003) v - ‘- ! 3 * [lrlr'lr'||'1r'|nrl|'|nnnnrlrlnnnnnnnnl'”'Inanr1rlnnr'lrlrlnnl'lrll'lnnnr“'mnnnr‘lnnnl"rlnrlnnnnrlrlqunnu

DEC (deq)

scale at z = 2.07 (Mpc)

1
o

'

»
L”JLILJLH.H_ILIIJLJL]LIUIJLJLH_IUuul_”_lLJLJLll_llJLJLJu‘Lvl_lJULJIJLIlJIJLJLJL]J.]LJLJLJI.ILILJLJLH_JVI.IIJLJLHJIJIJLJLJ LJ

. "
222.320 222.315 222.310 222.505 222.300
RA (deq)

[
[
[
L
[
[
[
[
[
:
[
!
[
[
[
[
[
[
[
[

[= [N]N]

Rosati et al. (2004) Gobat et al. (2011)



Searching for Galaxy Clusters

Sunyaev-Zel’dovich
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Menanteau et al. (2011)
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Searching for Galaxy Clusters

Optical
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Abell catalog: Z<0.2 (Abell et al. 1089)

Red Sequence technique: Z=<1



Searching for Galaxy Clusters

Optical, Optical-NIR
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Muzzin et al. (2008)
Gladders & Yee (2005)



Searching for Galaxy Clusters

Optical, Optical-NIR

Red sequence at high-z
limited by depth in optical

Muzzin et al. (2008)

Gladders & Yee (2005)



Searching for Galaxy Clusters

optical-NIR, MIR

SPARCS

Instead of the R-band, z-band is used to go
deeper in the optical.

By z~1.1 the z'-band is no longer redward of
the rest-frame 4000A-break. Using the z-
band and the [3.6]-band allow us to identify
red galaxies and discover zz1 galaxy cluster

candidates.

Total area~45 deqg?, z'-band (CT1O, CFHT) and
[3.6]-band ( Spitzer). ~200 cluster candidates
at zz1, 15 spec. confirmed at z>0.85 (2 at

z2>1.6).

See: Wilson et al. (2009), Muzzin et al. (2009,
2012), Demarco et al. (20104a)
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The Stellar-Bump Sequence method
SSP model | | ' SPARCS
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Muzzin et al,, in prep

See also: Muzzin's talk



The Stellar-Bump Sequence method

CDFS Galaxies "I COFS Galaxies
with BCD3 ., 2 with BCO3

Single=Burst. Model Single—=Burst. Model
.g, LS : 6F 2’ g 3.6pum > 4
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Muzzin et al,, in prep




The Stellar-Bump Sequence method
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Muzzin et al,, in prep
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High Redshift Stellar-Bump Cluster Candidates:

SPARCS J0331-2843: CDFS-44, Zphot~1.7
SPARCS J0224.5-0323.5: XMM-113, Zphot~1.7

Multi-wavelength dataset:

FORS2 IMACS/ . CT10/
spec. WK eoRs,  SPITZEM eyt
6000_ 11511 Bél"lml /
CDFS-44 10500A Y J Ks qri'z 450 Z
XMM-113 6000_0 Y J Ks q’ri'z’ 3-0Um, z'
10500A 4.5Um

FORS2 color-color selection for spectroscopy:

ass 1: SBS with z'<22.5

ass 2: SBS with z'>22.5 and MIPS detection

ass 3: SBS with z'>22.5 and no MIPS detection
asses 4 to 6: in classes 1 to 3 and R>700 kpc

ass 7: anything else with detection in z' and IRAC
ass 8: anything else with detection in z' (FORS2)

ANANANANAWA
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Spectroscopic FORS2 observations

ESO P8s: 21 hours awarded

MXU mode with 300l grism
(~ 6000 - 10500 A, R~600)
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CDFS-44 (sample spectra)
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Emission line
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Wilson et al,, in prep

Members within 2 Mpc from BCG. Velocity distribution consistent with one single
gaussian (KS test). There is no evidence for substructure (DS test).
<z>=1.626, ov=700 km/s

+84
-192

+0.0020
-0.0017

Zc1=1.6259 Ov=695 km/s



Large Scale Structure around CDFS-44
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FORS2/MXU and
IMACS multiband
imaging pending

Excess of galaxies with
[3.6]-[4.5]~0.6 (z~1.6)
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XMM-113
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Member Non member

3.814'x 2426'

30"—=0.25 Mpc
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Member Non member

3.814'x 2426'

30"—=0.25 Mpc
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XMM-113 (sample spectra)
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XMM-113

XMM 113

Wilson et al,, in prep

Members within 1.5 Mpc from BCG. Velocity distribution consistent with one
single gaussian (KS test). There is no significant evidence for substructure (DS
test). <z>=1.633, Oov=400 km/s.

Zc1=1.633279:991° 0v=393""7 km/s

-0.0010 -101



Conclusions

e The Stellar-Bump Sequence (SBS) method is an
efficient and effective algorithm to find z>1.5 clusters.

e The SBS algorithm is unbiased against lower-mass and
more common clusters, allowing us to find structures
that will become Coma-like clusters by z=o0.

e Two clusters spectroscopically confirmed at z~1.63
(CDFS-44 [12] and XMM-113 [12]).

e These clusters have velocity dispersions Ov< 700 km/s
and their cores are populated by galaxies with on-going
star formation. These systems may be representative of
“more common” clusters that will become Coma-like by
Zz=0.

Next: to survey the surrounding (<10") region around clusters
in search for groups and filaments (pre-infall cluster pop.)



