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Puzzling clusters



Puzzling clusters
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Puzzling clusters
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Puzzling clusters
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Puzzling clusters
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Puzzling clusters
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The CLASH lensing strategy

¥ M. Q.9

e KT f/A&‘l T N 34' \. !!]"' A T . : 7

' 28.5"..3‘ . i

| Sul_aa.ru‘ §-upr| , jlfr’t]age/',//;:AESZWFahhag'e -"',_'al'r(‘:---c'lb"s:’é-u,ps.

HST multiband images with ACS and WFC3 will be
awesome but that’s not enough.



The CLASH lensing strategg
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HST multiband images with ACS and WFC3 will be
awesome but that’s not enough.




Ihe CLASH lensing strategy

e.g. Meneghetti, Rasia, |[M 2010:
Robust reconstructions of the cluster density profile ask
for a multiscale approach.
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For example: scatter in derived concentrations
SL: 59%,VWVL: 33%,WL+SL: | 1%
also: | WL+SL| < |WL|+|SL]



Strong Iensmg HST

WFC3/UVIS ACS WFC3/IR
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Strong Iensmg HST
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Hubble’s known image resolution
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Wait...weak lensing and HST




Wait...weak lensing and HST

A breathing telescope




Wait...weak lensing and HST

ACS is not a problem
(e.g.: RRGO2,
Leauthaud, Massey)




Wait...weak lensing and HST

IWDFC3i1s less understood but
Wwe are on it
(Melchior et al. in prep)




Wait...weak lensing and HST

Why bother anyway?



lWeak lensing: Subaru

Almost all CLASH
clusters will have
Subaru BURIZ
imaging (Mario)

Background
selectionis
crucial

Lensing people love this thing
Dilution can be a Shear and

big problem magnification
(Medesinski+ 089) bias (Umetsu+ 89)



Weak lensing: Subaru

Almost all CLASH
clusters will have
Subaru BURIZ
imaging (Mario)

Background
selectionis
crucial

e MACS1206, thanks Elinor
Dilution can be a Shear and

big problem magnification
(Medesinski+ 09) bias (Umetsu+ 89)



Weak lensing: Subaru

Almost all CLASH
clusters will have
Subaru BURIZ
imaging (Mario) @ o
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Background
selectionis

cruciat again MACS1206, more later

Dilution can be a Shear and

big problem magnification
(Medesinski+ 089) bias (Umetsu+ 89)



Mass modelling zoo

strong lensing ellipticity flexion
constraints constraints constraints
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Paramedtric
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Paramedtric
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Paramedtric

Zitrin et al.

Smoothes light
distribution

Accounts for known
multiple images

Assumes mass
profile and iteratively
reproduces photometry




Parametric

Cluster mass profiles from ACS+Subaru lensing
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LensPerfect (Coe 09)

SL modelling by a curl-
free interpolation of the
deflection field

Relies on multiple image
information and
iterative source position
guesses

High spatial resolution

SallLens (JM 09)

Relies on shear,
multiple images,
critical line estimators
and flexkion

Does not reach pure SL
resolution but spans
large range

Runtime expensive
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SL modelling by a curl-
free interpolation of the
deflection field

Relies on multiple image
information and
iterative source position
guesses

High spatial resolution
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SallLens (JM 09)

Relies on shear,
multiple images,
critical line estimators
and flexkion

Does not reach pure SL
resolution but spans
large range

Runtime expensive
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Abell 385
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Abell 3835

Zitrin & CLASH 11



Hbell 383
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Abell

Convergence x(z,=2.55)

o
o

Ol

10

38

r(kpc ' '
100

Huang et al. NFW

B HST strong lensing

34— Subaru weak lensing (shear+magbias)
Best-fit gNFW (strong + weak lensing)

1

(arcmin)

convergence for

1
radial distance from main clump centre [arcmin]

350 "4




MACS 1206




MACS 1206




MACS 1206

Zitrin, Rosati & CLASH 11
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SN s
JM, Medezinski, Umetsu & CLASH 11
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Enclosed projected mass [Mg]

Incorporating more
constraints, inner profile
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esp. runtime concerns
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w0 Provocative: Hereis
the ball simulators.




Conclusions m

CLASH will deliver unprecedented data
quality for cluster lensing

A multiscale approach to the datais
mandatory for our science goal of pinning
down the cluster mass profile

Parametric and nonparametric methods
have to work hand in hand by now

Further improvements are needed esp. at
the smallest radii, but basically everything
Is already In place



