COSMOLOGY WITH
GALAXY CLUSTERS
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Clusters located in high-amplitude peaks of the density field

e high-bias tracers of large-scale structure
e humber density exponentially sensitive to os
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STATE OF THE ART FOR SZ+X-RAYS
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STATE OF THE ART WITH fgas(2)
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e Independent geometric confirmation of accelerated expansion
e Constraints on equation of state, wo=-1.14 + 0.31
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CLUSTER MASS FUNCTION TEST
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e 50 clusters — o3 to £1.5% (+£3% sys)
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MASS PROXIES
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MASS PROXIES
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MASS PROXIES

- REXCESS relaxed
- — relaxed & cool core
" Chandra VO6 (T,>2keV)
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ROLE OF GOOD MASS PROXIES
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e X-rays: 50 clusters — 05 to £1.5% (+3% sys)
e SDSS: 10,000+ clusters — o3 to £3.3%




CLUSTER MASS FUNCTION TEST
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THE DREAM
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e measure growth(z) toz=1.5-2
e test non-GR theories (growth index, y, to £0.02)

e X2improvementin win combination with distance(z)

e implementable with SXG/eRosita + IXO or Wide Field X-ray Telescope
IXO White Paper
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Wo FROM THE LATEST DATA
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e BAO from SDSS DR7 + 2dF
e HO from Riess et al.

e SN la “Constitution” set
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NULL TEST GROWTH INDEX
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e Growth index, y:

dinD/dIna =Qy(a)Y

e y=0.55forwCDM
e y=0.55+0.08 measured =+ 0.10 without WMAP reference

(For published res'ults_,r see Rapettiet al '10)
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BARYON FRACTION PROBLEM
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Compilation from Kravtsov et al. Astro10 White Paper
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MASS CALIBRATION
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MASS CALIBRATION
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Holger Israel’s thesis — Yx vs. weak lensing masses at z=0.5
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OUTSKIRTS
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Chandra mosaic of A133

clumps have T = 1.6 keV and
contribute >60% of flux
atr> Rsoo

Where exactly is the sweet spot in r for cluster cosmology?
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FUTURE

Will clusters be the
dark energy method
e fmin~(2-4)%x 1014 ergs-!' cm-2

’S9?
100,000 - 200,000 clusters, Zmax= 1.5 of the 2010’s?
ciusters, 7z






