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Constraints on Cosmic Strings from the LIGO-Virgo Gravitational-Wave Detectors.
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— loops assumed to be formed with tiny size (fraction of horizon size), decay in a Hubble time
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o GW emission

2 Assumes about 1
PG\_.V — FG)LL ' ~ 0(50) kink/cusp per loop

—> GW evaporation dominates for loops of size [ < I'G ;Lt
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o GW emission

o GW back-reaction ZC < Zd GW back-reaction scale in units of t

Yo = T(G;;_)HQX where T ~ 10 and y = 1—P/2;

P=1415908| . P = 160703 |

Polchinski, Rocha (2006) Ringeval, _?ake/lariadou, Bguchet (2007)
Dubath, Polchinsk, Rocha (2018) Lorentz, Ringeval, Sakellariadou (2010)
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o GW emission
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o GW signal depends on number of{cusps and kinks
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Lorentz, Ringeval, Sakellariadou (2010)

Ringeval, Sakellariadou, Bouchet (2007)
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The overall peak is significantly higher than the knee while its amplitude
decreases with Gu much slower than the amplitude at the knee frequency.
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Cusp events only
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The overall peak is significantly higher than the knee while its amplitude
decreases with Gu much slower than the amplitude at the knee frequency.

Also the effect of thermal history lowers the plateau by 3 orders or magnitude
around LIGO frequencies.
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Blanco-Pillado, Olum (2017)
Blanco-Pillado, Olum, Shlaer (2014)

Thermal history is taken into account

H(z) = Ho/Q + (1 + 2)3Q, + G(2)(1 + 2)1Q,

_ T()'9.()
Ti(1+ 2)4g.0

Gravitational back-reaction is considered through a toy model of smoothing
-- kinks are not considered (smoothed out by ‘convolution’)

G(z)

Assumed flat background

Find cusps and compute radiation power spectrum
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