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DARK MATTER HALOS

Dark Matter Map in Galaxy Cluster Abell 1689 HSTACS/WFC
¥

Result of the growth
of initial
perturbations
influenced by
gravity and
expansion.

Traced by
observable
galaxies, lensing
effect, X-ray gas...

NASA, ESA, E. Julo (Jet Propuision Laboratory). P Nataajan Yale Uri STSCl-PRC10-26
and P, Knei (Laboratoire iAatrophysiaue e Marsello, GRS, France)
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Navarro et al. 1997, Bullock et al. 2001, Zhao et al. 2003, 2009, Dolag
et al. 2004...
Linked to the mass-accretion history of the halo.
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@ DARK ENERGY UNIVERSE SIMULATIONS

© AGREEMENT TO THE NFW PROFILE

© SPARSITY: AN ALTERNATIVE PARAMETER

@ ConcLusioN
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COSMOLOGICAL MODELS

REALISTIC MODELS

calibrated on WMAPS5 (3,1) and
the UNION dataset

» ACDMWS5 (3, 1)
» SUCDM:

w~ —0.94 +0.19(1 — a)
» RPCDM:

w ~ —0.87 + 0.08(1 — a)

y

Toy MODELS
Study of the
influence of one
single parameter
» SCDM:
Qrn=0
» LACDM:
Qr=0.9
» LRPCDM:
equation of
state w
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Halo: sphere of mean
density A X pm

A =200

imposed spherical
geometry

CONCLUSION

From SOD: Mxgo, 200, {7, pi, oi}

10/23



DARK MATTER
HALO PROFILES

IRENE BALMES

DEUS

NFW PROFILE

SPARSITY

CONCLUSIO

PROFILE FITTING
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NUMERICAL EFFECT ON X2
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AGREEMENT WITH NFW
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In cosmological models with no dark energy, halos are
more in agreement with the NFW profile.
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In ill-fitted halos, ¢ has no physical meaning.
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Moqo
SA = /7
Ma

» no fitting
required

» probes the
outer parts
of the halo

A =200
600
1200
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The sparsity is not influenced by the profile agreement
with NFW. J
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CONSISTENCY RELATION
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OBSERVATIONAL DATA

22 clusters with measured M;1> and Mgog (projected)
masses (Local Cluster Substructure Survey)

Galaxy Cluster Abell 2261 Hubble Space Telescope = ACS = WFC3/UVIS/IR

NASA and ESA STScI-PRC12-24

Okabe et al., 2010
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PROOF-OF-CONCEPT
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see Balmeés, Rasera, Corasaniti & Alimi, MNRAS, 2014
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» comparison with observations
investigate possible biases

» 2D sparsity
projected mass, as measured
by weak lensing

» higher masses
DEUS Full Universe Run
» investigation of the

relationship with the mass
function
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