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Unsolved problems:

B mode of polarization;

Gaussianity;

Spectral distortions;

Problems with large scale anisotropy:

Quadrupole-octopole alignment,

Anomalies in the anisotropy map



  

Gaussianity 
(information beyond the power spectrum)



  

Gaussianity 
(information beyond the power spectrum)

Information about phases! 



  

Modified inflation → small non-gaussianity:

Inflation   →  gaussianity + B-mode 
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Possible sources of non-Gaussianity:

●  Non-Gaussian foregrounds;
●  Gravitational lensing;
●  Systematics.

Can we extract gaussian part of the signal? 

D. Novikov and K.Parfenov, arXiv:2411.15959



       CMB polarization assumes:  

           Gaussian E and B modes with

                small B/E ratio ~ 0.001 

The Simons Observatory  

arXiv:1808.07445



CMB polarization 



Unpolarized points



Unpolarized points



For Gaussian statistics (inflation):

● <nsaddle> = 0.5<n>

● <ncomet> ≈ 0.448<n>

 

● <nbeak> ≈ 0.052<n>  

D.Novikov and K. Parfenov  arXiv:2410.14351
Phys. Rev. D 2025

https://arxiv.org/abs/2410.14351


Spectral distortions (the shape of the CMB 
frequency spectrum)



Ta-Pei Cheng https://doi.org/10.1093/acprof:oso/9780199669912.003.0003
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Kompaneets equation:

A. S. Kompaneets, Sov. J. Exp. Theor. Phys. 4, 730 (1957).

A. S. Kompaneets, The Establishment of Thermal Equilibrium between Quanta and Electrons, Sov. J. Exp. Theor. Phys. 4, 730 (1957).



Properties of the Kompaneets equation:



Properties of the Kompaneets equation:



Relativistic corrections: 





Anisotropic SZ effect

I.Edigariev, D. Novikov, S. Pilipenko arXiv:1812.01330 , Phys. Rev. D

 D. I. Novikov, S. V. Pilipenko, M. de Petris, G. Luzzi, A. O. Mihalchenko

ArXiv:2006.15571,  Phys. Rev. D



Low CMBA multipoles



Thomson scattering
(Θ

e
 = 0)

Compton scattering
(Θ

e
 ≠ 0)



Spectral distortions of Stokes parameters  after a 
single scattering: 

tSZaSZCMB anisotropy 
+polarization



Multipole components
which affect the observed CMB spectrum due to 

scattering



Signal 
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Z = 2 x 106  

Z = 5 x 10 4   T - era 
 



 μ ≠0

Z = 2 x 106  

Z = 5 x 10 4   T - era 
 



Conclusions

High sensitivity experiments are needed to 
measure B polarization and CMB SD;

Data processing methods are needed to clean 
signals from foregrounds; 

More information about dust is needed;

Blackbody calibration is needed to measure mu 
distortions; 

Don't overcool the optical system!


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48

