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COSMOLOGICAL MAGNETIC FIELDSCOSMOLOGICAL MAGNETIC FIELDS

WHERE DO THEY COME FROM?

ASTROPHYSICAL ORIGIN?

PRIMORDIAL SEEDS?

HYPOTHESIS OF REMNANTS MF FROM PRIMORDIAL SEEDS!!HYPOTHESIS OF REMNANTS MF FROM PRIMORDIAL SEEDS!!

Neronov & Vovk (2010); Tavecchio et al. (2010); 
Tayloe et al. (2011); Vovk et al. (2012); 
Tashiro et al. (2013)

Ryu (2011) for a review

“2nd Azores School on Observational Cosmology”, Angra do Heroísmo, 6 June 2014

● LARGE SCALE MAGNETIC FIELDS ARE COMMON FEATURES OF 
SEVERAL ASTROPHYSICAL OBJECTS

● INTERCLUSTER MAGNETIC FIELDS:



  

STOCHASTIC BACKGROUND OF PMF         SUPPORTED IN RW METRIC

MAGNETIZED ENERGY DENSITY
SOURCE MAGNETIZED 

SCALAR PERTURBATIONS

PMF ANISOTROPIC STRESS
SOURCE SCALAR, VECTOR 

AND TENSOR PERTURBATIONS

LORENTZ FORCE ON BARYON
AFFECT SCALAR AND VECTOR

PERTURBATION

IMPRINTS OF PMFsIMPRINTS OF PMFs
● Big Bang Nucleosynthesis;

● Large Scale Structure;

● CMB spectral distortions;

●CMB anisotropies:

Shaw & Lewis (2010); Fedeli & Moscardini (2012)

Kahniashvili et al. (2010); Grasso & Rubinstein (1995)

Kunze & Komatsu (2014); Ganc & Sloth (2014)

Paoletti, Finelli & Paci (2009)
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POWER-SPECTRA OF THE PMF EMTPOWER-SPECTRA OF THE PMF EMT

ONLY FOR k < k
D
.

● COMPENSATED MODES;

● INFINITE CONDUCTIVITY LIMIT (MHD)

● TWO POINT CORRELATION FUNCTION:

● POWER SPECTRUM:

● ENERGY-MOMENTUM TENSOR:

Ballardini, Finelli & Paoletti, in prep. (2014)

“2nd Azores School on Observational Cosmology”, Angra do Heroísmo, 6 June 2014



  

CMB ANISOTROPIESCMB ANISOTROPIES

Ballardini, Finelli & Paoletti, in prep. (2014)
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CONCLUSIONSCONCLUSIONS
● Computed the exact expressions for the EMT components 

including the helical contribution.
● Investigated the impact of a SB of PMFs with non-vanishing 

helicity on CMB anisotropies.
● Importance of the odd-correlators, TB and EB. 

● Constrain PMF with helical component with CMB data.
● Study how much initial helicity can be produced 

during the inflation.

What's next?What's next?

THANK YOU !!THANK YOU !!

Paoletti, Ballardini & Finelli, in prep. (2014)
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