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e Prospects of gravitational wave dectection

e Axions and axion strings

e String dynamics and generation of gravitational waves

— Bounds on axion mass and decay constant

e Conclusion and Outlook
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Axion = a

e Goldstone boson of a (new) spontaneously broken U(1) symmetry (at the scale f,)

Simplest realization: O = %(r + fa)eiﬁ

e U(1) explicitly broken by the axion potential V' (a)

— V/(a) invariant under a — a + 27 f,
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Cosmological Initial Conditions
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Origin of theinhomogeneitiesin the post-inflationary scenario
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e Finite temperature corrections
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e (Quantum inflationary fluctuations:
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e Direct coupling of ¢ to the inflation ¢?
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Trivial inhomogeneous solutions:
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axion waves

r = 0 (radial mode on its VEV)
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Nonlinear dynamics:
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The Scaling Regime
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The Scaling Regime
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Attractor and Logarithmic Running

different initial conditions
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Gravitational Waves
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GWs from the scaling regime

Nambu-Goto EFT

1) GW energy emission rate: I',(?) m—) r,«>T,
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2) momentum distribution: —;“



1) GW energy emission rate: I';(¢)

String Effective Theory

Degrees of freedom:
e a — Ay DA ~ FHVP = VP q = e 2 log
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axion-to-string coupling
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Nambu—Goto action Axion kinetic term Axion-string interaction
(Kalb—-Ramond action)
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1) GW energy emission rate: I';(¢)
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1) GW energy emission rate: I';(¢)

Gravitational Wave Emission
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1) GW energy emission rate: I';(¢)

Comparison with the [Field TheoryEvolution

total GW energy:

| G2 fat | = [dt' (Z)'T
0.4 Fg mm Ll 2 Fa |
g | 104
G/J%hr0.2’%'.....‘...............- ----- |;!§-I!iiii‘ ) ..'.. /".7. 1
[ G fj}AHz 103 i
0.1 : =
: EREREREREE ERERER ERERER 1] .: 1()2;
T 3 6 7
log(m,/H) 4 5 6 7

log(m,/H)



The Gravitational Wave Spectrum 2w s
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The Gravitational Wave Spectrum 2w s 5
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Bounds on the PostInflationary Scenario
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Conclusions

e Axions are motivated BSM candidates

— in the post-inflationary scenario, the cosmological evolution is governed by cosmic strings

e The scaling regime produces an approximately scale invariant GW spectrum
—I'y log* (from the increase in p o log and ¢ o log) leads to logarithmic violations of scale invariance

— enhances the spectrum at low frequencies

e The spectrum is visible by multiple experiments for f, > 10’ GeV
— best prospects in PTAs and LISA

e Constraints on the post-inflationary scenario

— f, <10 GeV and m, = 10728 = 10718 eV is viable
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Outlook
e Local strings?

e (Initial conditions for the subsequent evolution?)



