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Cluster cosmology

Cosmic 
laboratories

Accessible to 
simulations

All components
“somehow” 
observable 

We do not really 
understand them
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Two ways
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A pearl: Abell 2744

z = 0.308

extensive radio 
halo and relics

complicated X-ray 
morphology

at least bimodal 
galaxy velocity 
distribution
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Lensing not very conclusive

Cypriano+ 04
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So a team formed...
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South America

J. Merten D. Coe
R. Dupke

R. Massey

A. ZitrinE. S. Cypriano

N. Okabe

B. FryeF. Braglia

Y. Jimenez-Teja N. Benitez

T. Broadhurst

J. Rhodes

L. A. Moustakas

M. Meneghetti

L. Sodre Jr.

J. Krick
J. N. Bregman

Rest of the World

Montag, 27. Juni 2011



... and we looked in more 
     detail

8 Orbits in Hubble Cycle17, PI: R. Dupke 
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... and we looked in more 
     detail

JM+ 11, we identified 34 multiple images 
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... and we looked in more 
     detail

before
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... and we looked in more 
     detail

JM+11, MNRAS in press
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Pandora’s Cluster

NASA, ESA, CXC, D. Coe & J. Merten
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Pandora’s Cluster

JM+ 11
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Pandora’s Cluster

JM+ 11

This will become
a real challenge for
simulations

Collaboration with
V. Springels group
in Heidelberg

A first search in 
MXXL was already
successful 

Montag, 27. Juni 2011



The CLASH

To map the DM profile 
and substructure to 
unprecedented precision  

To detect SN 1a out to
z ~ 2.5

To detect and analyse 
galaxies out to z > 7

To study the structure 
and evolution of galaxies 
in and behind the clusters

Science DriversOne of three HST/MCT 
programmes ~550 orbits
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The team

Granada, autumn of 2010 
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The observing programme

25 clusters

20 X-ray selected

5 spec. lenses

0.18 < z < 0.9

use Hubbles full power

20 orbits and 16 filters /cluster

ACS/WFC3 in parallel

excellent photo z’s

BPZ / LePhare

follow-up time > CLASH
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That’s not all

BVRIZ Subaru imaging for almost all 
CLASH clusters 
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That’s not all

VLT/Magellan specs for arcs and cluster 
members
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That’s not all

Bolocam / AMiBA / Mustang SZE 
observations

Montag, 27. Juni 2011



First images

Postman & CLASH 11

A 383
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M1149
-->

A 2261
<--

M1206
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First results

A383 & MACS1206, Zitrin, Rosati & CLASH 11
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First results

A383 & MACS1206, Merten, Umetsu, 
Medezinski & CLASH 11
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Conclusions

Clusters of galaxies are
powerful cosmological probes

 In Pandora’s Cluster formerly
known as Abell 2744 one can 

observe the creation of
cosmic structure almost directly

The CLASH programme will observe 25 
clusters with unprecedented data quality 

and provide a true treasure trove
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