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(SCIENTIFIC GOALS)

Clusters of galaxies are usetull for :
== cosmology tool : number counts, mass function

+ formation/evolution of structures : signature of non grav. process
in scaling relations (e.g. M-Tx), redshitt evolution, self-similarity

# Need reliable mass estimators

dithcult @ high z ——> combine different data sets : Xrays and lensing

in this work : preliminary results from a lensing analysis
of a sample of galaxy clusters
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(LENSING DATA)

Q\/Xegacam @ CFHT)
(P.I. G. Soucail)

11 brightest clusters
(Lx>3.10" erg/s)

g’ (1.6ksec), r’ (7.2ksec)
1 (1.2ksec), z" (1.8ksec)

- homogeneous obs.
- good seeing (< 0.8” for r’)
- low m. (~ 26 for r)

weak lensing
+ strong lensing (4 clusters)
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(GRAVITATIONAL LENSING BASICS

Deflection of the light by a mass

=f(grav. potential)
2 grav. distorsions :
K>1
) @

convergence Q =
Y
shear Q > x

high mass density (center) : strong lensing --> arcs, multiple images

low density (outskirt) : weak lensing --> small distorsions, stat. approache

e + g

background galaxy ~ ellipse e=ej+iez —— source/image relation: e = e
g*e

(_ select galaxies behind a cluster . ————
- mesure <e>, assume <es$>=() O —

» g=f(grav. pot., universe geometry)

\— mass =
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e + g

background galaxy ~ ellipse e=ej+iez —— source/image relation: e = e
g*e

(- select galaxies behind a cluster )
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(WEAK LENSING)
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(WEAK LENSING)
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(WEAK LENSING)
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(WEAK LENSING)

star/ galaxy separation

HyperZ simulation

(] background members
D shape parameters

D geometry of the system

z phot

m=) magnitude cuts

# red sequence

high z = high foreground
contamination = need

more than mag cuts

# photo_z
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(WEAK LENSING)
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(WEAK LENSING)
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(WEAK LENSING)
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(WEAK LENSING)
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E = MH[ ~MBWHH
* Ist run on stars = PSF i a2y : -—@
» 2nd run on galaxies @
(hit gauss*PSF) i .
== tested on STEP simu. | : . ,
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@ = O)Gm> ~ -O.D(OC ~ 2.10'5) === ynderestimation ~10% of the shear




(WEAK LENSING)
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(WEAK LENSING)
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(MASS ESTIMATION]

1D analysis : shear profile shear profi

(model ﬁttiné'
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(MASS ESTIMATION]

1D analysis : shear profile

(model ﬁttiné'
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(MASS ESTIMATION]

1D analysis : shear profile
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(MASS ESTIMATION]

2D analysis
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(MASS ESTIMATION]

2D analysis
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(P. Marshall)
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(MASS ESTIMATION]

2D analysis
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(ERROR ESTIMATION )

[ist of uncertainties :

mmPp shape measurements : STEP simu : -10% bias

=
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(correction of gobs )

Il based on simu. !!
- averaged over several ditferent shear/PSF
- could Change over the field/from a cluster to another




(ERROR ESTIMATION )

List of uncertainties :
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(ERROR ESTIMATION )

List of uncertainties :

if : /ey =
)/true

X
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x % overestimation on [3

then : Y=

~ <p> from CFHTLS good ??

- errors on z
- cosmiC variance
- structures (e.g. clusters) in the field

- <g(p)> = g(<p>) negligible for r>100" @ z~0.5
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central part

~ x% underestimation on the mass




(ERROR ESTIMATION )
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(ERROR ESTIMATION )
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(COMPARE/COMBINE)
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(COMPARE/COMBINE]
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CONCLUSION/PERSPECTIVES

+ weak lensing analysis of 11 clusters

+ efficient to constrain the mass at large scales

 nren s

- contamination by foreground galaxies (= large fraction at these z)

- low density of background galaxies
- need other data (X, SL) to explore the clusters center
~ hard to estimate truthfull error bars

e 4 weak lensing @ high z is challenging and requires very good data (space based)

Next steps :

combine the data sets and optimize the mass/concentration estimation

explore mass properties, scaling laws

put constraints on evolution (comparison with REXCESS sample)



