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Main properties Gralla+ 201 |

« Dark matter follows a universal density
profile (NFW)

* It depends on the underlying cosmology

* It is influenced by the properties of dark
matter particles

* It is affected by the abundance and
distribution of gas and stars within dark
matter halos

* More in general, it depends on the assembly
history of clusters and cluster galaxies

Dolag+ 2004
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baryon fraction from Dai+ (2010)

Mo/Ome = 0169
- - dark matter

- DAryons

-== DOl gas

- COld gas/stars

0))

|
o

>
E
%
k:

l
o

10 11 12 13 14 15 16
Log(m [h-'M_])




[y
-

..... adiabalic contraction
-« Modificd contractlion
M., = 101® h=t M,

9
8
7
6
o J
4
3
2

——

0
-3 =29 -2 =10 =1 =05 0

Log(r,../R.)



Logle(m,2=~0))

02
125

13

139 14 45

Logim [h-'M,])

15

155

o - — .
ke ) Lad N - o

Log{c(m,2~0))

o
o™

04

Camerfoed & Nala

0.2
1256 13 135 14 145

Log(m [h-iN_])

Log(e{m,2+0))
= -
= - n

o
>

o
o

02
125

13

135 14 145
Log(m [h-'M,])

15

155

S
n

Log(e{m,.2~0))

0.2
125

Log{e(m,2~0))

Ettori ot oL (2010)

0.2
128 13 135 14 145 15 158
Log(m [h"N])

13 135 14 145
Log{m [h"'M,])

15

155

Wotak & uuu' {2010)

=
-

-
~n

Log(e{m 2+0))

13 135 14 145 15 155
Log(m [h'N,))




Madrid 09/10/2012

 Almost all samples are better represented by the simple toy model

* Fitting of the Schmidt & Allen (2007) sample (X-ray) has the best improvement (x2is halved)

e Fitting of the Ettori+ (2010) sample (X-ray) is basically unchanged

* Low-concentration clusters cannot be accounted for by this model

« AGN energy injection might be responsible for underconcentrated objects (but need further study)
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Summary

 Numerical simulations predict a mildly declining c-m relation, with slope a ~ -0.1

* Observed concentrations of galaxy groups are substantially larger than expected

e As a result, the observed c-m slope can be as steep as a ~ -0.6

« Gas cooling and star formation partially mends this, affecting more low-mass objects
 Almost all samples are better fit by a toy model with baryonic physics

Open Issues

 Reduce the sample-to-sample variance: larger homogeneous catalogs

» Define the concentration redshift dependence: deeper catalogs

« Understand the impact of AGN: numerical simulations/semi-analytic models
* Reconsider the use of concentrations: ellipticity and substructures?
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