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Planck is a tSZ Machine!

As we heard 
on Tuesday

Planck is 
producing 
exciting SZ 
results!

Planck Coll. XXI 2013

Planck Coll. XXIX 2013

Planck Coll. XXIX 2013



What’s going on with CMB secondaries?

+ACT & SPT

Planck Y-map

Simulation theory

Scaled theory Planck params.



+ACT & SPT

McCarthy+2014

What’s going on with CMB secondaries?

Vary feedback



It’s not just the power spectrum

most other low redshift growth of structure 
constraints are in mild tension with CMB

Hill+2014

Insert!
Preliminary!
Planck SZ!
Cosmology!

Here

σ8 = 0.793 ± 0.018 (stat.) ± 0.017 (ICM syst.)!
± 0.006 (IR syst.)



What’s going on with CMB secondaries?

+ACT & SPT

Let’s get into 
the details



What’s going on with CMB secondaries?

Gastrophysics?

Mass function?

New physics?

Simulated observables

Compare to recent observations of 
other statistical cluster properties

CIB contamination and IR fill in?



What’s going on with CMB secondaries?

Gastrophysics? for tSZ Pth profile

Mass function?

New physics?

Simulated observables

Compare to recent observations of 
other statistical cluster properties

CIB contamination and IR fill in? (Serra’s Talk)



Planck Pth Profile

Planck Coll. Intermediate V 2013

Similar results for Coma

Planck Coll. 2013          



McDonald et al. 2014

- Simulations do well to match the observed pressure 
profile at higher redshifts also

- We understand (can model) the total thermal energy in 
massive clusters out to high redshift

SPT X-ray Pth Profile z > 0.3



Cross Correlation with X-ray clusters

Used the raw Planck at 100-857 GHz            
Also used the WMAP9 94 GHz

HBSBPS 2013

RBC

clusters

catalog



Cross spectra

HBSBPS 2013

No CIB or IR fill in!

LX - M relation (REXCESS)

20±10% HSE bias (b)
scatter~24%

Sel. function



Cross spectra constraints

HBSBPS 2013

[O] 1% constraints

𝜎8 0.812 ± 0.008

0.797 ± 0.015
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Discrepancy at 𝓁 = 3000?

+ACT & SPT

Serra’s talk



C𝓁(M,z)

1/2 the power	

high z, low M!

BBPS 2012b

Where is the power at 𝓁 = 3000 coming from?



Cross correlate with lensing

Several sigma detections of the cross correlations (~6𝜎)
Ma+2014 - Interpretation of results 



Cross correlate with lensing

BHM in prep.

y ⊗ CMB lensing



Cross correlate with lensing

y ⊗ galaxy lensing

BHM in prep.



Cross correlate with lensing

BHM in prep.

y ⊗ CMB lensing y ⊗ galaxy lensing

M500 < 5 x 1013

M500 ~ 1014



Cross correlate with lensing forecast
BHM in prep.

Pth Profile params:

P0 amplitude ±20%

β outer slope ±5%

𝛼z z dep. of P0 ±10%

S4 galaxy lensing

S3 CMB lensing

Tomography!



AdvACT

Funded, large area, multiple frequency bands

Potential for cross correlations is huge!



New mocks



What’s going on with CMB secondaries?

Gastrophysics? Not for high mass or low redshift

Mass function? Probably not…

New physics? Maybe?

Cross correlations are the tools for:

Constraining ‘gastrophysics’

Constraining cosmology, maybe

CIB contamination and IR fill in? Not at low redshift


