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Planck is a tSZ Machine!

As we heard
on Tuesday

Planck is
producing
exciting SZ
results!
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What’s going on with CMB secondaries?

x Planck Coll. XXI 2013 T
s Planck Coll. XVI 2013 + WP + Highl, oy
___ Planck Coll. XVI 2013 + WP + Highl, A, 4/

— BBPS 2012 + zcut correction
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What’s going on with CMB secondaries”?
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It’s not just the power spectrum

Hill+2014 . ACT
o — ML.modeI .
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What’s going on with CMB secondaries”?

x Planck Coll. XXI 2013
wssn Planck Coll. XVI 2013 + WP + Highle
— Planck Coll. XVI 2013 + WP + Hi#
— BBPS 2012 + zcut correction
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Let’s get into
the detalls
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CITA-SZ with feedback: Battagiia, Bond. Pfrommer Sievers & Sijacki 2010, BBPS 2011-12 1312345
for ACT+SFi4 Pianck & urgent to show ‘he clusterhenne-variznce 3s €i'ecis ae added
07 goal large treePM-sph sims (~1000° gas+DM)-NOT 08-12 goal 5123 & 2563 & single-hi-res-cls
“Shock heat only "adlabaliC”; cool+SN E; cool + SN E + winds; COOl + SN E-feedback
+ winds + CRs from cluster shocks;
but becaiise of coiw cvercooling and overproduction of stars, needed a subgrid
model of AGN/starburst feedback in halo cores, calibrated with the (small mass) cluster-BH
calculaticns of Sijacii gwith Suringe!, Froramsi, ... Feedback is the essence of Gastrophysical
Cosmology. Energy/Momentum driven winds, Relativistic injection.
full Sijzcki-recolulicn wasfis ~ infeasible for single massive clusters, and certainly strongly
Infeasible for big-box statistically useful samples, & also itself is just a subgrid model hence our
expioratory subgrid BH/Starburst feedback model

~ AGN feedback + cool + SN E + winds: AEi,j~ €At SFR over Racn in halo
centre, episodic above a SFR threshold, &.f<&. most Einjabove z=2, so

much freedom to mlmmlze aeff €. g Em, 58% at z>2, 23% in 1 < z<2 19% z<1
& - - AR leaseke feedback (magnet/c fields, cosmic rays) =

zzgﬁmmgfé’i& RS £
relevtd R0 ARSI GRL G ISEEE Bl er e ié?ﬁlié‘iﬁsm Z’k‘?‘
turbulence/internal-bulk-flows, pressure/density clumping, asphericity, ... but we need

hydrodynam/ca/ly -reasonable inner cores hence subgrid feedback (beware of cutouts of overcooled cores)
“every cluster is a Bullet cluster” - or was a bullet in its past, el Gordo, Av20, ..
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What’s going on with CMB secondaries”?

Gastrophysics? for tSZ Pt profile
CIB contamination and IR fill in? (Serra’s Talk)

New physics?

Simulated observables

Compare to recent observations of
other statistical cluster properties




Planck P Profile

Planck
XMM-Newton

B04+NO07+P08
Dolag et al. (2012)
Battaglia et al. (2011)

Similar results for Coma
Planck Coll. 2013
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SPT X-ray P Profile z > 0.3

McDonald et al. 2014

P/Pso/<f(M)>

— Plonck+13, <2>=0.17, 42 ‘ N | — This work, <2>=0.47 1 —— This work, <2>=0.82
== Dolog in prep, <z2>=0.28 1} \ | == Dolog in prep, <2>=0.46 \ | == Dolog in prep, <z2>=0.84
&= Bottoglio+12, <2>=0.20 == Bottoglio+12, <2>=0.50 | | == Bottoglio+12, <z2>=0.75
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Cross Correlation with X-ray clusters

clusters

catalog nemes
Used the raw Planck at 100-857 GHz

Also used the WMAP9 94 GHz

HBSBPS 2013



Cross spectra

® & WMAP 96 GHz ® ® 143 GHz
® ® 100 GHz .
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Cross spectra constraints

1 [O] 1% constraints
os 0.812 + 0.008

06520 0.25 K . —o
HBSBPS 2013




RBC weak Iensmg mass calibration

@ NFW fit (0.5')
& NFW fit (0.25)

@ Simulation fit (0.5") |

A Simulation fit (0.25") &

~ 25% Dbias betw§§ wL to Mx
'1015

Mi500 [h;OlMsun] from X-ray Simet+ prep.
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Discrepancy at £ = 30007

x Planck Coll. XXI 2013
s Planck Coll. XVI 2013 + WP + Highl, oy

— BBPS 2012 + zcut correction
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AGN feedback
Trac et al. 2011
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Cross correlate with lensing

ournal of Cosmology and Astroparticle Physics

An IOP and SISSA joumnal

Detection of thermal SZ-CMB lensing
cross-correlation in Planck nominal
mission data

J. Colin Hill and David N. Spergel

PHYSICAL REVIEW D 89, 023508 (2014)

Detection of warm and diffuse baryons in large scale structure

from the cross correlation of gravitational lensing
and the thermal Sunyaev-Zeldovich effect

Ludovic Van Waerbeke, ™ Gary Hinshaw, " and Norman Murray3"":



Cross correlate with lensing

y ® CMB lensing

alytic theory, WMAPY9
AGN feedback, WMAPY
Analytic theory, Planck 201
AGN feedback, Planck 2014
® & Hill & Spergel (2014)

2000

BHM in prep.




Cross correlate with lensing

Analytic theory
AGN feedback
Analytic theory, Planck 2014

AGN feedback, Planck 2014
Van Waerbeke, Hinshaw, & Murray (2014)

y ® galaxy lensing

60
¢ |arcmin] SHM in prep.




Cross correlate with lensing
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Cross Correlate with lensing forecast
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1 S4 galaxy lensing
{ S3 CMB lensing
1 Tomography!
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New mocks
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What’s going on with CMB secondaries”?

Gastrophysics? Not for high mass or low redshift
CIB contamination and IR fill in? Not at low redshift
New physics? Maybe?

Mass function? Probably not...

Cross correlations are the tools for:

Constraining ‘gastrophysics’
Constraining cosmology, maybe




