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Motivation

or: why is lensing so important for X-rays?

* X-ray hydrostatic mass measurements may be biased:
* non-thermal pressure support
* ~ 20% for typical clusters
* ~ 5% for relaxed clusters Nagai et al. 2007

— source of systematic uncertainty in cluster cosmology
projects
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* mass estimates from gravitational lensing:
+ on average unbiased
— but individual masses noisy
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— significantly reduce uncer- 09!

/‘ /‘ XXXXXXXX [rrrrrrroT [rTrrrrrror [rTrrrrrroT [rTrrrrrrT

tainties on oy SO: ]
0.8F :
Several other efforts underway:
Mahdavi et al. (2008) 0.7¢ ;
LoCuSS ; ]

400d 06 11111111 Loy [N Loy [N

0.0 0.1 0.2 0.3 0.4
Qm

* also: multi-wavelength studies of (merging) clusters
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The Sample

* massive, high-redshift, X-ray selected clusters:
the MACS sample at 2 > 0.3 (Ebeling et al. 2001,2007)

* + |ower redshift clusters

data:
e Chandra X-ray imaging (~ 70 clusters)

* optical multi-band imaging (~ 40 clusters)
e SuprimeCam @ Subaru (BV RIz)

* MegaPrime @ CFHT (u)
e HST, XMM data for some clusters



The Challenge

* weak lensing - tangential distortion of background galaxies,
measured statistically

* need to understand and control systematics to < 5%
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The Challenge

weak lensing - tangential distortion of background galaxies,
measured statistically

need to understand and control systematics to < 5%

shape measurements
* shear o gradient of gravitational potential
* under-/overestimating shear biases mass

* learn from cosmic shear: Shear TEsting Program (STEP)
Heymans et al. 2006, Massey et al. 2008



The Challenge

weak lensing - tangential distortion of background galaxies,
measured statistically

need to understand and control systematics to < 5%

shape measurements
* shear o gradient of gravitational potential
* under-/overestimating shear biases mass

* learn from cosmic shear: Shear TEsting Program (STEP)
Heymans et al. 2006, Massey et al. 2008

photometric redshifts
* shear signal depends on distance cluster — sources

* the higher the cluster redshift, the more sensitive to
background z

* accurate photometry in multiple bands critical

require excellent image processing



Status / First Results

* data reduction
complete

* shear
measurements
complete

* finalizing of photo-
metric redshifts
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* but also interesting: individual clusters...



MACS J0025.4-1222

Galaxy Cluster MACS J0025.4—1222

Bradaé& et al. 2008 Hubble Space Telescope ACS/WFC
- Chandra X-ray Observatory

clear separation of dark
matter and hot gas - like
the Bullet Cluster

head-on collision of two
equal-mass clusters

galaxies follow dark matter

dark matter cold and colli-
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cluster mergers allow to study the collisional nature
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MACS J0417.5-1154

very massive merger
gas distribution “comet-like”

intracluster light follows gas
80 ksec Chandra + 4 orbits HST underway
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Stay tuned for:
* results on X-ray mass measurement bias

* multi-wavelength studies of awesome clusters

Happy Birthday, Chandra!
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