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1. some of the challenges in cosmology
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searching for high-z massive structures: link DM-baryons

Predictions / mesurements: massive clusters vs redshift
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how to find z>2 clusters ?

(observationnally) rare objects can be unveiled using
all-sky surveys: Planck, Euclid,

and further studied with JWST, WFIRST
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Galaxy clusters are proxies for
massive DM halos



2. Extragalactic Background Light SED

CIB > COB
CIB peaks at ~200um or 1500 GHz
£RL . 29 of OMB . Wavelength A [um] " o
10 10° 10 10
| I I |
,| Integrated values ClB Dole et al., 2006 ; Dole 2010 HDR;
10°  in nW/m®/sr / Béthermin et al., 2012:
Dole & Bethermin (in prep)
&
Q'IE 10°
=
=
a 10°
7))
[h)
| =
<
D
@ 10"
CIB COB
. 295 226 |
10

Frequency v [GHZ]

Hervé Dole, IAS - Planck, Herschel, Spitzer high-z cluster candidates - Planck session FM5 - IAU GA Hawai'i - Aug 2015 4




CIB peaks correspond to mass peaks...
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... and the CIB probes also high-z SFR

-> a novel method to search for high-z clusters in formation
(CIB > high SFR > massive high-z clusters)

Planck 15 months

Planck Collaboration, 2013, 18
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3 Herschel and Planck proto-cluster candidates @:esa

PLCK G124.1468 8 PLCK G322.1462.3 PLCK G83.3451.0 PLCK G026.6+74.4 PLCK G059.1437.4
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Planck Collab., 2015, Int XXVII and ArXiV:1503.08773
Press Releases (March 31st, 2015): ESA, NASA, CNRS, A&A
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1 arcmin

(b) HLS sample

(c) HerMES sample

(d) Random in HerMES

ire 12. Stacks of SPIRE 350 um data (8.7" X 8.7"): (a) 220 Planck Herschel fields; (b) 278 HLS clusters; (c) 500 sources in the
VIES Lockman field, peaking at 350 um; and (d) 500 random positions in the HerMES Lockman field. Black contours show the
ity of red sources (using AKDE). Our Planck fields clearly exhibit a high significance of extended (a few arcminutes) submm
sion, due to the presence of many red point sources, not seen in the HLS or HerMES sources. See Sect. 6.2 for details.
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Planck Collab., 2015, Int XXVII and ArXiV:1503.08773
Press Releases (March 31st, 2015): ESA, NASA, CNRS, A&A
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3 Herschel and Planck proto-cluster candidates @:esa
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igure 13. SPIRE photometric redshift distribution of th|
ughly 2200 SPIRE sources in the IN regions, as a functio]
" the fixed assumption for dust temperature: T4 = 25, 30, 35
), and 45 K (from left to right). See Sect. 6.3 for details.
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LIR peaks at ~ 4e12 Lsun
Individual SFR peaks at
~700 Msun/yr
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Figure 15. Star formation rate (SFR) for individual SPIRE
sources in the overdensity sample (i.e., in the Planck IN region).
For Ty = 35K, a dust temperature favoured by the literature,
(purple, right histogram) the distribution peaks at 700 Mg yr~1.

AP We also show for illustration 73 = 25K (blue left histogram
@ harschel peaking at 200 Mg yr~!). See Sect. 6.3 for details.

Planck Collab., 2015, Int XXVII and ArXiV:1503.08773
Press Releases (March 31st, 2015): ESA, NASA, CNRS, A&A
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a remarkable Planck+Herschel dataset among others

Planck/Herschel HPASSS HLS 20’ x 20’ GOODS 16" x 10’
30" x 30" (Planck subm) (Egami+2010) (Elbaz+2011)
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the case of one field: Spitzer and VLT

Herschel-SPIRE

3-color image: N
blue = 250um 5 arcmin
green = 350um

red = 500um
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the case of one field: Spitzer

Herschel-SPIRE

3-color image: . . . . . S —
blue = 250um  Euclid will provide this kind of 5 arcmin
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4. Spitzer helps before JWST, Euclid, WFIRST: examples

PRELIMINARY
estimated photo-z: z> 1.4
estimated stellar mass: ~3e11 Msun per galaxy
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4. high-z clusters: status; Spitzer towards JWST, Euclid, WFIRST
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4., high-z clusters: status: Snjtzer towards Yuan et al., 2014 Z=2.09§
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NIR and MIR: a key range for z~2-4 structures

rest-frame wavelength
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5. summary & conclusions: high-z clusters

2 Herschel and Planck proto-cluster candidates @esa

» High-z clusters are exciting
» Cosmology, LSS
= Galaxy evolution
» e.g. Planck/Herschel; Spitzer; Lya 8 . ,
» Many samples of z>2 cluster (confirmed or candidates)
exist: many targets are already identified

Different selections, nicely complementing each-other
Planck / Herschel / Spitzer high-z cluster candidates

» Prospects: NIR+MIR let’s benefit from
= Euclid all-sky (new candidates)
» JWST depth and instrumentation capabilities (e.g. IFU)
= WFIRST depth (new and existing candidates)

» Census of galaxies, their gas and IGM in densest environments
and halos

= Also prospects in the mm
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2 Herschel and Planck proto-cluster candidates €-esa
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Planck & Herschel overdensities

250 1.0

I signif. o5 Planck/Herschel red sources
I signif. o5 Planck/Herschel all sources
3 signif. o5 Lockman sources
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Figure 6. Left: Cumulative histogram of the overdensity contrast d3so (blue) of each Planck field (based on 350 um SPIRE sources).
Overdensities are fairly large, with 59 fields having d350 > 3. Right: Cumulative (normalized) statistical significance in o~ derived
from the density maps. Blue represents all our SPIRE sources, red represents only redder SPIRE sources, defined by S 359/S 250 > 0.7
and Ss00/S350 > 0.6, and orange 500 random fields in Lockman. Most of our fields have a significance greater than 4 o, and the
significance is higher still for the redder sources. See Sect. 4.2 for details.

Planck Collab., 2015, Int XXVII and ArXiV:1503.08773
Press Releases (March 31st, 2015): ESA, NASA, CNRS, A&A
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What's so special about submm/mm

Jdtis a « ngtural » window to the high-z universe v [GHZ]
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Cosmic IR Background maps probe high-z SFR
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1.00 T T T T T :
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Planck Collab., 2013, 30
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Planck all-sky map of the dark m

atter

Galactic North Galactic South
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Planck 15 months

a c_:g\u(g)%qgoration, 2013, 17
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~2000 Sqg. Deg

digging into the Cosmic IR Background

our approach: preferentially
select systems w/ high SFR.

With Planck: selection of
extremely high SFR z>2 systems
using CIB « cold spots ».

» 7 >1.5 overdensities of
intensely star forming
galaxies ?

« 7 >1.5 extremely bright
lensed sources ?

—0,080 0.080 MJy/sr
* large scale structure (330.0, —78.0) Galactic

alignments ? Planck Collab., 2013, 30

* residual Galactic cirrus ?
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a double structure at z=1.7 and 2.0

Herschel-SPIRE oY
3-color image: -
blue = 250um
green = 350um
red = 500um
10/
3 0
—10°
10 sources

spectroscopically
confirmed (VLT/
XShooter)
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Flores-Cacho et al., subm
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a double structure at z=1.7 and 2.0

30 arcsec 5 arcmin SPIRE

and an overdensity
of red IRAC sources
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