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A brief history of the Universe
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Hubble Horizon at key epochs

Scales that can have a
signature of this period
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Gravitational waves

The Gravitational Wave Spectrum

Quantum fluctuations in early universe

Binary Supermassive Black
Holes in galactic nuclei
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Gravitational waves from Binary mass system
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Parameters

(1) Distance from the observer (d)
(2) Masses(M; and M,)

(3) Orbital frequency (¢ )

(4) Distance between the sources (r)
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Gravitational waves in cosmology

Lhi; = 16w G155 Stochastic GW background
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Axion-U(1) Inflation

e Flatness of the potential is protected
due to shift symmetry
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e First model suggested by the name

Natural Inflation
K. Freese, J. A. Frieman and A. V. Olinto, PRL 1990

V(g)=A*(1+cos ($))

e Various scenarios has been suggested to
make it compatible with the CMB
observations
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Axion-U(1) Inflation : dynamics

By neglecting the inhomogeneity of axion
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Axion-U(1) Inflation : dynamics

By neglecting the inhomogeneity of axion
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Axion-U(1) Inflation : Phenomenology

Production of
Gravitational waves

Production of Gauge field. If
identified with SM, may explain
the presence of magnetic fields
in voids

Axion-U(1) Inflation

Lead to the
enhancement of axion
inhomogeneity

Formation of PBHs




Constraints on High frequency GWs from radio telescopes
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Constraints on the coupling between axion and gauge field
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Lattice simulations of Axion-U(1) Inflation

e We use pencil code to solve the axion-U(1) setup.
Equations are begin solved
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Axion-U(1) Inflation : dynamics from lattice simulations

energy densities
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PDF of the axion fluctuations
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Extended duration of inflation due to backreaction
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Summary

Axion-U(1) inflation exhibits rich phenomenology and this can be used to constrain
the coupling between axion and gauge field.

In the backreaction dominated regime, the PDF of axion fluctuations have less tails

compared to the one considered in the analytical study. Hence the bounds obtained
from PBH evaporation will be relaxed.

The bounds obtained from constraints High frequency gravitational may also be
relaxed.

Need to Address: the effect of charged fields
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