Magnetic fields as probes of the first microseconds
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Magnetic field: inversely cascading
10-¢ | magnetic field in
ea rly Universe Present-day relic magnetic field parameters are related to
the initial field characteristics. They potentially provide
oo L information on the mechanism of production of the field in
the early Universe.
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Collapsed spectra and pg d|agrams i

Brandenburg & Kahniashvili (2017)
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Kerr & Brandenburg (1999)

H=t20,

Therefore the unit is
Maxwell squared



., Vachaspati (2017)
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Resistive slow-down of turbulent decay
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Connecting magnetic decay with axion inflation
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Building a radiation-dominated universe

comoving Hubble scale, (aH)™!
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Diagnostic diagram
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.... until today
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Conclusions

tools are available to explore “full” intergalactic / cosmoldgical magnetic fields parameter space, from the
moment of creation to recombination and throughout structure formation upto z = 0

10'%10-1510"'210"% 107 103 1

b
InterplaY' 4/6/ galuxlcs. g 3
Gamma-ray, radio, CRs gla'uxy @ //
clusters
GWs, CMB N
. . e SGWB hint _
Sj mU|at|0nS @ 10-¢ nt 0}.7\8‘ measurement of filament IGMF
z L -
£ 110
g 107 68
v ’1‘
magnetohydrodynamics L‘ large scale structure simulations CMB / Hubble tension hint 10
early universe simulations radio astronomy 10-1°
P ’16
110
10° 12
A8
{0
ol & gamma-rays, radio, §
cosmic rays 0
10| [} numerical simulations
: . gravitational waves, >
CAPRINI NERONOV
- Cosmic Microwave Background | Vi w
theoretical cosmolo: ’ multi-messenger e e odi v >, - wl y 2 logp‘
gravitational waveg Y astrophysicg

Comoving Ag (Mp(




