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We detect clusters in SZ reqularly these days?
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Planck has the best multi-frequency coverage
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Average Spectrum over the ESZ clusters &

* All-sky survey

* Frequency range from 30 to 857 GHz

* Blind detection of the “positive” SZ effect

-» Planck, designed from the start to measure SZ
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Cosmology done with a smaller
sample of “validated’ clusters
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What is the SZ sky ?

Diego & SM



The Planck SZ sky

NILC tSZ map MILCA tSZ map
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Planck has the biggest SZ sample




Planck vs Others
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Planck cluster distribution
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Primer on cosmology with numbers
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Cluster Cosmo - Cant avoid astrophysics
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The Algorithm

We want from the SZ maps Yeoo — Mg

We use from Xray obs Y% ;, = MX T

Toget Y*.,,—M*',
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MX _ RX

But, then
’ obs __ 1/3 ptrue
RSOO — (1 o b) RSOO

Mass bias calibrated from simulations



Real world has noise and we need

to worr
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Number counts and bestfits
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Checks on systematics
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The number problem

73(Qp/0.27)%3 Qn 0 1-b
Planck SZ +BAO+BBN 0.782+0.010  029+£0.02  0.77+0.02 0.8
Planck SZ +HST+BBN 0.792+0.012  028+0.03  0.78+0.03 0.8
MMF1 sample +BAO+BBN 0.800+£0.010  029+£0.02  0.78+0.02 0.8
MMF3 SIN > 8 +BAO+BBN 0.785+0.011  029+£0.02  0.77+0.02 0.8
Planck SZ +BAO+BBN (MC completeness) 0778 £0010  030+£0.03  0.75+0.02 0.8
Planck SZ +BAO+BBN (Watson ef al. mass function) ~ 0.802+£0014  030+£0.01  0.77£0.02 0.8
Planck SZ +BAO+BBN (1 -b1n[0.7,1.0]) 0.764+0.025  029+£0.02 075+£003  [0.7,1]

Both o, and Q,, are higher from Planck CMB analysis !!



dNdz

Planck vs Planck
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The y-sky and SZ Cl  (Theory Space)

Planck SZ works with the ‘Halo Model’ mes Cp” = C;™° + C;"*,
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The y-sky and SZ Cl (in Planck data)
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'‘Other’ statistics of the y-sky (Theory Space)
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SZ Power Spectrum & Contaminants
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The observed stats of the SZ sky
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On to Cosmology...
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Bestfit models vs Observation

Best-fit tSZ spectrum

Best-fit cluster counts

CMB paper - EM12 tSZ template
Shaw et al. (2010)
Battaglia et al. (2010)
TBO2
TBO1

K&S (2002)
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CMB vs non-CMB
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Reconciliation?

i Planck Primary
< : 2m, < 0.93 eV

|

Planck clusters
Zm, =0.22 +/-0.09 eV




Why do SZ cosmology or cluster cosmology?

Cosmology is the study of our Universe and primary CMB is snapshot
when Universe was 0.002% of present age !
Clusters/SZ probes structures.

Can potentially probe Inflation models in greater detail, say dn_/dk
Also, look at the very strong cosmological param dependence

C,~0Og"8
Bispectrum ~ ggti12

Small f , but still still can have large g, ©

And then there is Neutrinos and Dark Energy ©©
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