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Outline

How clusters impact cosmology
- why (very) large scale structure 1s a good laboratory
- how peculiar velocities fit into this picture

What simulations tell us - and what they don’t

Feasibility of Measuring Galaxy Cluster Peculiar
Velocities
- kinetic-SZ effect
- Sources of Contamination
- CMB primary anisotropy
- Point sources
- Dust
- Substructure

A (brief) mention of upcoming experiments

Summary




What’s so lovely about clusters?

* Despite complicated non-linear physics
within clusters, they have large-scale
behaviours which should be predictable by
simulations

* Such behaviors are sensitive to a different
combination of cosmological parameters
than SNIa or CMB measurements,
providing a nice complementarity in
parameter space ( €2, Q. w, A, etc.)




Cluster counts

 The mass function...
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...Ieads to a number per unit volume which
1s cosmology dependent:
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justifying deep cluster surveys




Peculiar Velocities

» The large-scale (peculiar) velocities are, in principle,
responding mainly to large-scale modes; measurement of
them allows for gravitational potential reconstruction (bulk
flow) akin to the methods used for galaxies like POTENT

(Dekel et al. 1989) or VELMOD (Branchini et al. 2001)
against experiments like PCA and PSCz (respectively).

» However, unlike galaxies whose peculiar velocities probe

into the non-linear regime, cluster peculiar velocities
should be responding only to the largest scales (Dor¢,
Knox & Peel 2002) which are the most linear.




Linear Theory Peculiar Velocities




Linear Growth Paradigm

» Growth function 1s the separable time-dependent part of
the overdensity in linear theory:
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combined with the continuity equation:
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Real Space Velocity Correlation Tensor
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(Peel & Knox 2002, but also see, e.g., Gorski 1988)







