COSMOLOGY WITH
GALAXY CLUSTERS IN DES

Marcelle Soares-Santos
3¢ Fermilab

<’, BiRE01S & Santa Cruz ¢ August 6 20 #



GALAXY CLUSTERS

Largest gravitationally bound
structures in the Universe

~10"3—=10'"* solar masses:

~80% Dark Matter

~20% hot diffuse gas
~| % galaxies

Cluster number density as a function of mass and redshift is
very sensitive to cosmology.

— angular diameter distance (volume)

— growth of structure (galaxy clustering)
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DEcam

Facility instrument at CTIO Blanco 4-m
telescope in Chile

First light: Sep 2012

DES up to z~1

4
100,000 clusters
down to ~10'3-5> Mgun g

24th mag, 0.9 seeing
525 nights: 2013-2018
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" CLUSTER SAMPLES
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VT cluster finder in 2+1D

VT first run: cluster /
candidates detected in photo-z shells /
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VT second run:
boxes centered at
each candidate allows to
eliminate false detections ml o I L
due to projection efects
and edge effects. RA
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CLUSTER LENSING

Measure clusters
B mass-richness relation
. (tool for cosmology)
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" CLUSTER SE
FUNCTION

Completeness
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CLUSTER MASS
FUNCTION

Log N(>M,0.9<z<1.1) per sq deg

By applying the VI cluster

Soares-Santos et al. 201 | j
_- finder on mock catalogs, we

can measure the selection
function for olieBEi=E

catalog.

VWe apply that selection
function back to the cluster
number counts to obtain the
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ABELL

DES image
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- Al42 LUMINOSITY
FUNCTION

Counts
Counts
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HIGH-Z CLUSTERS!
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VT CLUSTERS
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VT CLUSTERS

VT cluster # 1362000302 @ z = 0.632793 VT clu'«ter i 116’(3()(1?22 @z = 0634737 VT cluster # 1362000331 @ z = 0.659078 VT cluster £ 1362000342 @ z = 0.600482 VT cluster # 1371000092 @ z = 0.51304]
3.0 —— v v 3 30 v v 30 v v 30 . . .

3 3.0 .
251 25 25} ] 25} ] 25
. 20 . . 20 . . 20} . L 20¢ L . 20
| e | D | . ’ | LR TR ! o e 3
15 3 |5 . 3 %15 3 S - 3 15 ]
10¢ 3 10 10} 3 10} 3 1.0
OSbh OS5 b ] OS5 e L : OS5 b e OSba e 3
16 18 20 22 24 6 18 20 22 24 6 18 20 22 24 6 18 20 22 24 6 18 20 22 24
r r r r r
\1 Lluxlcr 11 H()"(KKH(P @ 7z = 0632793 VT Lﬁlll\l(‘l’ 1 l‘()"()()(NZZ @ z = (,634737 NT LﬁlU\tcr i H()"(K)()Nl @ z = (0.659078 VT %luxtcr 1 l‘()’()(l(ﬂ-l" @ z = (0.600482 VT cluster £ 1371000092 @ z = 0513041
2 2 ) 5 . . .
20} E 20 20t ) 20t 3 20
_ 15 ; 15 _ 15 : _ 15} 3 .15 3
| | ] | | | 3
= 10} . ; =10 © sty = 10} . e : = 10} © rle : =10
05} 3 05 05 3 05} : 0.5 o
00 00 ] 0.0 0.0 0.0 3
16 18 20 22 24 16 18 20 22 24 16 18 20 22 24 16 18 20 22 24 16 18 20 22 24
1 1 1 1 1
VT cluster 1 1362000302 @ z = 0.632793 VT cluster # 1362000322 @ z = 0.634737 VT cluster £ 1362000331 @ z = 0.659078 VT cluster £ 1362000342 @ z = 0.600482 VT cluster # 1371000092 @ z = 0.513041
25 25 1 25 25 25 2
20} 20 20 204 ; 20 3
T,15- 5 13 : < 15 : < 15 : R
= 10} =10 3 = 10 : = 10} - =~ 10 3
05} .« ~ie., : 05 crate L 05 SN : 05} © raie : 0.5 C .
oob—— oo o . . ... ... ... oot e o o o o . ] [} Y | ] : oob e e o o o L oob— o o o o o .., :
16 18 20 22 24 16 18 20 22 24 16 18 20 22 24 16 18 20 22 24 16 18 20 22 24
z z Z Z Z
VT cluster \W() @z=0 6?77‘)3 VT cluster # “’() @z=0 ()347?7 VT cluster £ 5510 @ z = 0.659078 VT cluster # 5508 @ z = 0.600482 VT cluster 1 33497 @ z = 0.513041
Jf i Jf : N aaasasasaass N 5f Lof e ——
3} ] 3} 3 08} 4 038 :
= i = 206 Z 3 1 <Zos6 ]
sn 2 ] 0 2 ) =0 20 ]
z - z " Z 04} Z 2t 3 Z 04 ]
1 : I ] 0.2 ] 1 ] 0.2 ]
oL ) ) ] . ] ok . ) , ) h 006 & o v v v vty N 0k . . ) ) : ) N N T
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08
photoz photoz photoz photoz photoz

Marcelle Soares-Santos ¢ DES Cluster Cosmology ¢ DPF Meeting ¢ Aug 16 2013

5%



With 100,000 detections, DES will have the largest sample
f oalaxy cJI‘L;s'ters ever used for Cosmology.
ﬁ. A

right path: recovering know

DES Science Verification da:

a Indicate that we are In the

N clusters and Tinding new ones.

We will use DES clusters to shed light on dark energy with

unprecedented precision.
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