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Systematic exploration of scatter

« Physics
« Cooling + AGN
- Magnetic fields
« Conduction and viscosity

« Cosmic rays
« Observables

C
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« Lensing mass

« Optical richness
« Radio
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Fully cosmological simulations

Cosmology and physics E'G_as pre‘s‘su__lj_e,‘a-tf{; 0;’ i-.. j

v
ACDM cosmology: TP ;.1 g LR
Qmo = 0262, Qbo = 00437, ':. s .If' : ,{‘. J-.... ,-’J 4

h=0.708, o, = 0.74

Dark matter + hydro
Numerics

FLASH 2.4-uiuc

256 I Mpc box

1024° particles, 1024° grid

Particle mass 1.3 X 10" M _

Outcome
336/622 merging at z =0
13
M, >2x10"M )
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227, M200 = 2.2E14 Msun

History of halo #68970

Mergers

M(z) / M(0)
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Simulation
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Simulation (spherical)
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Spherical
Spherical + gas fraction

Spherical + gas fraction +
no merger boost
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Spherical + gas fraction +
hydrostatic + c¢(M)
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Systematic exploration of scatter

« Physics
« Adiabatic hydro (dynamical state + history)
- Magnetic fields
« Conduction and viscosity

« Cosmic rays
« Observables
« Sunyaev-Zel'dovich etfect
« Lensing mass
« Optical richness
« Radio
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Constant seed mass
eeding on M-o relation

Instant merging
Mergmg based on proximity
based on velocit

x-Bondi (Sijacki et al. 07)
B-Bondi (Booth & Schaye 09)
Stochastic (Pope 07)

Bubble (Sijacki et al. 07)
Jet (Cattaneo & Teyssier 07)
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In the can

Sutter & Ricker
(2010)

FLASH 3.2
Jaguar 14k cores
700k core-hr

Refined 100
randomly
selected 50 Mpc
regions about
clusters

L = 1024h™ Mpc
Ax_. = 31h" kpc
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Conclusions

- Merging can skew observables that are sensitive to
cluster cores

« However, integrated history and non-gravitational
physics appear to be more important than recent
mergers in driving mass-observable scatter

« Range of currently considered AGN subgrid models
yields significant theoretical uncertainty in mass-
observable scatter
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