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* Groups formed
when the

universe was
denser -> higher
concentration
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X-ray C-M relation

 Pointecouteau et al. 05,
Vikhlinin et al. 06 agree
with simulations.

* Buote et al. 2007,
Schmidt & Allen 2007,
Ettori et al. 2010 claimed
agreement within the
errors but. ..

Fedeli 2012

c=c,

Problem

The relation 1s stepper
in observation than in
theory.

B07: a=-0.20
E10: 0=-0.48
SAQ07: a=-0.36

Gao et al. 08 a=-0.10




c-M relation: different approaches
SIMULATIONS OBSERVATIONS

NFEFW fit to 3D profile * Information 1s projected

Fit done from the (AN BIFANBRC 3] range 1s
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SAMPLE

52 simulated clusters

with 4 different physics
(Fabjan, Borgani, ER, et
al. 2011, ER et al. 2012):

*DM-only
*NR (no-radiative)

*CSF (cooling-star
formation-feedback)

‘AGN

100

Synthetic X-ray catalogue (ER et
al. 2012).

20 CSF clusters processed
through X-MAS (Gardini, ER et
al. 2004, ER et al. 2008) to create

Chandra-like observations

300 5C



FIT PROCEDURE Residuals

Typical SIM radial o Ziv [log p,) ~ 10 Py )]
range: from [0.07-1.4]

of Rygp (=[0.05-1] Ry;,)

Halos presenting large
residuals have been
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Max slope=-0.2 RADIAL B ( M ) o
i\i_/Izi(r)l/glope =-0.12 RANGE © % M,

-15%
DM—only ~ Black line = SIM
[0.07-0.4] radial range [0.07-

1.4] Ry,

EXTERNAL RADIUS:
~X-ray has a steeper

[0.03-1.35] slope

~the difference 1s
caused by the 17 least
massive systems

1
MNFW [5 i 1{314 h_1 Msm]




Max slope= 0.2 RADIAL

+20%

Min slope =-0.12 RANGE

15%
DM—only ~ Black line = SIM
| [0.07-0.4] radial range [0.07-1.4]

RZOO

INTERNAL RADIUS:
~ modifying the inner

[0.03-1.35] radius changes the
normalization

~ X-ray (to 50 kpc) and
strong-lensing results
might have an higher
normalization
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BARYONS

RESULTS
considering only

clusters with a
good NFW fit

OM in PHY z=0
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1) Normalizatioz
is higher with
baryons
Slope 1s highe
for total CSF
Slopes and
normalizations
of the only
DM
component
agree better

12)

3)

within each
other.

Ceater for Astrophysice, May, 2012




X-ray SELECTION
FUNCTION

Selection Function influences scaling-relation results (Nord et al.
08, Pratt et al. 2009, Allen et al. 2012), what about_the c-M relation?
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Mg, [Mg)
De Boni et al. 2012

Bahe et al. 2012




X-ray SELECTION
FUNCTION

If the flux-cuts were
parallel => change
in c0

If the flux cut were
orthogonal => no
change

The location of the
flux-cuts implies a
change of slope.




CONCLUSION

The comparison between simulations and observations needs to
be conducted 1n a fair way!

The approaches are INTRINSICALLY different and this might
bias the comparison. This is the case for the c-M relation.

Lowering the external fitting radius => slope reduced

Decreasing the central excision => normalization increased
Baryons => all physics: normalization increased

Selection function=> slope: increased




