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Abstract: "Taking gravitational potential wells from a dark matter simulation, and assuming a polytropic equation of state and hydrostatic
equilibrium, one can predict the state of the hot gas in clusters of galaxies. With reasonable values for star formation efficiency, energy input, and
nonthermal pressure support, these model clusters can reproduce observed X-ray trends of gas temperature and gas mass fraction with cluster mass,
aswell as observed entropy and pressure profiles.

Normalizing to X-ray observationsisavital step in using such models to predict the SZ signal. "
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How to fill DM potential with gas?
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Nonradiative hydro
simulations

DM loses energy to gas,
reducing gas fraction

Mcarthy+07 MNRAS
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Nonradiative hydro
simulations

DM loses energy to gas,
reducing gas fraction

Mcarthy+07 MNRAS

Crain+08 MNRAS
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Nonradiative hydro
simulations

DM I-:stes energy fo gas,
reducing gas fraction

Mcarthy+Q7

Crain+08 MNRAS
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Star Formation
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Breaking scale-free behavior

Vary star formation efficiency
with cluster mass
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“Standard™ model
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Comparison to SZ data:
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Baryon fracti
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Consequence: baryon fraction inside r., is ~80% of mean
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13x8 deg SZ @ 148 GHz

micro—K

B3 k] R0

Angular power spectrum
TSZ & KSZ

Figures by Hy Trac
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Can model observed X-ray tren

energy are accounted 1or
Dewviations from scale-free behavior du
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13x8 deg SZ @ 148 GHz =

Angular power spectrum
TSZ & KSZ

Figures by Hy Trac
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Can model obsearv
accounted

energy are

Conclusions
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Deviations from scale-free behavior due to:
Decreasing star formation efficiency with increasing
mass
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