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Gravitational wave detectors

Search for a stochastic GW signal [—sehrch for GW noise
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Universe high-T: from T [I0%*° GeV

Breaking of symmetry — GW stochastic background

OSSP Tt it B2,

source characteristics
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Main question

How generic is it for symmetry breaking to
Induce detectable GW ?
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Symmetry breaking [Tobological defects
form via Kibble-Zurek mechanism.
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Figure: Domain Wall (2D defect)
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Symmetry breaking [Tabological defects
form via Kibble-Zurek mechanism.

Defect type depends on the symmetry group
and its breaking pattern:

Discrete symmetry [—Ddmain Walls (DW)
U(1) symmetry [_Cabmic Strings

Figure: Cosmic String (1D defect)



GW from symmetry breaking remnants

Topological Defects from Symmetry Breaking

Symmetry breaking [_Tobological defects
form via Kibble-Zurek mechanism.
Defect type depends on the symmetry group
and its breaking pattern:
Discrete symmetry [—Ddmain Walls (DW)
U(1) symmetry [_Cabmic Strings
SU(2) or higher [Mdgnetic Monopoles

Figure: Magnetic Monopole (0D defect)
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Topological Defects from Symmetry Breaking

Symmetry breaking [—Tabological defects
form via Kibble-Zurek mechanism.

Defect type depends on the symmetry group
and its breaking pattern:
Discrete symmetry [Ddmain Walls (DW)
U(1) symmetry [—Cabmic Strings
SU(2) or higher [Mdgnetic Monopoles
Non-Abelian groups [Tektures

-1.0 -0.5 0 05 1.0 max
e nes/ Inés

Figure: Texture (3D defect)
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Symmetry breaking [Tabological defects
form via Kibble-Zurek mechanism.
Defect type depends on the symmetry group
and its breaking pattern:
Discrete symmetry [—Ddmain Walls (DW)
U(1) symmetry [_Cabmic Strings
SU(2) or higher [Mdgnetic Monopoles
Non-Abelian groups [—Tektures

Figure:

Defects are stable if topology forbids decay.
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axion example
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Va(@) = m2f2 1—cos —
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Universe high-T after inflation:cooling of primordial soup

axion example
1 10T
Va(@) =m2f2 1—cos =
fa
Potential V (T,a) = Vq4(a) + Vthermal (T, &)
High T, potential melts: Vg [cbnst.



o GWfemsmmanybeakigremnants
Domain walls in the early universe

Universe high-T after inflation:cooling of primordial soup

axion example
1 10T
Vgq(a) = m2f2 1—cos 2

fa
Potential V (T,a) = Vq4(a) + Vthermal (T, &)
High T, potential melts: Vg [cbnst

]
Formation of DWs at T [Tdym [_Ifam,

o [Cmyf2
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