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CMB: Planck Data

The 2015 Planck view of the sky

100 GHz




Clean CMB maps




Common Mask




2 MASS Redshift Survey (2MRS)

* 44 599 galaxies, z < 0.1, K < 11.75 mag, b > |5°|

« The catalogue includes
— redshifts
— isophotal radii
— morphological types 20 860 objects, K < 11.254 mag, b > |10°|



2 MASS Redshift Survey (2MRS)
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CMB mean radial profile on galaxy positions
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CMB mean radial profile on galaxy positions
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Cleaning method and frequency
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Galaxy size dependence
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Galaxy type dependence
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Significance analysis: Area
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Matter density correlation?

No frequency dependence

No dependence on galaxy type

Signal present for all galaxy sizes

Signal extendes over large angular scale

Matter density correlation?



COnstrained Realizations from All-sky Surveys
CORAS

« 2MRS matter density and peculiar velocity field

* Regular cartesian grid from —200 Mpc/h to +200
Mpc/h in steps of 2 Mpc/h.

* We generate projected density maps

Lilow & Nusser 2021



CORAS projected density map
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CMB mean radial profile on density maxima positions
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CMB mean radial profile on density minima positions
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Significance: Correlation in harmonic space
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Significant correlation for #,,,,, = 15
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Bayesian template fit
> =D-AT)'Z1(D - AT),

D = Data = Planck Data

T = Template = Projected density map
* A= Amplitude

Y. = CMB Covariance matrix
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Best fit amplitude: A = —0.5
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Bayesian model selection

e Hy:A =0 = Template (density map) not present
e H:A + 0= Template (density map) present

Bayesian Evidence: Z = / L(A)T(A)dA
Bayes Factor: B=>2,/2,

« Consider flat prior -2 <A <2

» Bayes factor for CMB simulations: p-value 4% — 5%

Cruz et al 2025



Discussion: No effect beyond 50 Mpc/h
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Discussion

* Physical effect only affecting local Universe?

« Statistical Fluke due to a posteriori statistics effects?
— Significance in 1% - 5% range
— No correlation beyond 50 Mpc/h

» Correlation can not be accurately determined beyond
50 Mpc/h

— CORAS dark matter distribution is not well determined
beyond 50 Mpc/h (Lilow & Nusser 2021)



Discussion

Thermal SZ: frequency dependence
Kinematic SZ: Low amplitude << 10 uK
ISW: Positive correlation at low z , not anticorrelation

Patchy screening: Damping, not anticorrelation

Dark Matter?

— Thomson-like scattering? Damping, not correlation
— Photon-axion conversion? Frequency dependence
— Compton-like scattering with Millicharged DM?
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