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(Gravitational waves

@ Once emitted, propagate without interaction: direct probe of
physical processes in the early universe

o First order phase transitions are sources of GW

@ Primordial sources: stochastic background of GW

o Temperature of the phase transition : characteristic frequency
@ Strength of the phase transition : amplitude

o Signal potentially interesting for LISA, PTA, advanced LIGO

@ Analytical evaluation of the GW signal in terms of free
parameters



Stochastic background of GW
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GW from phase transitions : frequency

FIRST ORDER & Collision of bubbles walls
o 'Turbulent motions in the primordial plasma

@ Magnetic fields
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GW from phase transitions : amplitude
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To determine the GW signal :

GW power spectrum
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Time correlation of the anisotropic stress

BUBBLES : e different collision events are uncorrelated

* single collision event is coherent

Completely coherent  TI(k, t1,t9) = \/H(k, tl)\/H(k, to)

MHD * motions decorrelate with eddy turnover time
TURBULENCE : e decorrelation time depends on eddy size

Top hat decorrelation  correlated for |t] — o] < z

TI(k, t1,t5) = {TI(k,£1)Oft; — t2]O[1 — k(t; — t2)] + 11 < 5}
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GGeneral form of the GW power spectrum

peak position :

coherent source k, ~

decorrelating source £, ~ g
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GW spectrum from bubbles

Simulations by Huber and Konstandin, 0806.1828
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GW spectrum from MHD turbulence
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