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Scalar toy model
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Distribution functions
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Single graviton production
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Single graviton production
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graviton pair production
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fo(k) = ne(k)+
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graviton pair production
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Quantum gravity effects
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Graviton pair production dominates

if:
/\21/)(2’2) (ymax) < 1 (ﬁ)z 1/)(0,4) (Ymax)
3\ mp

(result also applies for more general models)

Equilibrium condition:
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SM calculation
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The CGMB spectrum in the Standard Model
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[Ghiglieri, Jackson, Laine, Zhu 20]
o Only single graviton production processes included

@ Graviton pair production not yet known
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Graviton pair production dominates

if:

running gauge couplings
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The CGMB spectrum in the SM and beyond
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In BSM theories:

SM

MSSM

106.75

228

fpeak( Timax) ~ - 9ss(Tmax)
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Conclusions
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CGMB for complex scalar model
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Details on the Matrix elements
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GW spectrum

Reminder:

- Number of gravitons with momentum k in d®k interval
V d3k/(2r)3 ’
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In expanding universe:
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Use to convert to temperature mtegral.
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Inflationary bound on T,,ax
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Stochastic GWs: dark radiation constraints
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[Ringwald, JSE, Tamarit 20]
SMASH: 8 x 10° GeV< Thax < 2 x 10°GeV
vMSM: 3 x 108 GeV< Thax < 1 x 10'* GeV
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Detection prospects
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GW photon mixing
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Resonance frequencies in GHz regime
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Sensitivity to stochastic GW background
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Sensitivity to stochastic GW background
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GW production in primordial plasma
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GW production in primordial plasma

QCGMB(fpeak) ~ 2.7 X 10_8 (
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characteristic amplitude:

ho(f) =1.26 x 107 ™® [

Hz
T] x \/HRQEL(F).
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