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GW production in primordial
plasma
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GW production in primordial plasma

Energy density of produced GWs from thermal plasma:
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Computation for SM to leading log accuracy [Ghiglieri, Laine 15] and to full leading
order [Ghiglieri, Jackson, Laine, Zhu 20]

We do the computation for arbitrary theories and specifically for νMSM, SMASH
and MSSM

For small k

η̂

(
T ,

k
T
≡ k̂

)
=

ηshear

T 3g1(T )4 ln(5/m̂1)
,

with thermal Debye mass

m̂2
n(T ) =

m2
n(T )

T 2
= g2

n (T )

(
1
3

Tn,Ad +
1
6

∑
ı̂

Tn,̂ı +
1
6

∑
α̂

Tn,α̂

)
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Thermal loop functions [Ghiglieri, Jackson, Laine, Zhu 20], Dynkin indices of representations,
Gauge and Yukawa couplings
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GW production in primordial plasma
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(for SM)
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GW production in primordial plasma

ΩCGMB(fpeak) ≈ 2.7× 10−8
(

g∗s(Tmax)
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)−11/6 Tmax
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× (model dep. factor)
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characteristic amplitude:
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Tmax≈1010 GeV
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Tmax≈1013 GeV
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Tmax≈1015 GeV
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Tmax≈1017 GeV
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Tmax≈Mp
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Direct detection of the CGMB
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Magnetic conversion
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Single photon detection:

[
hCGMB

c

]SPD

sens
' 7.71× 10−24

[
S/N

2

]1/2 [
π × 107 s

∆t

]1/4(10−4 eV
∆ω

)1/2

×

×ε−1/2
[

ΓD

10−3 Hz

]1/4 [T
B

] [m
L

] [m2

A

]1/2

.
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Magnetic conversion with Gaussian beam
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[Li et al.]

We get first order flux, but... noise much larger than in inverse Gertsenshtein setup
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Magnetic conversion with Gaussian beam
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Conclusions

Guaranteed CGMB peaks in the GHz region
CGMB scales with maximum temperature: ΩCGMB ∼ Tmax

Probe particle physics models at Tmax because fpeak ∼ (g∗s)−1/3

Prospect to probe inflation
Detection possible but challenging
Synergies to axion search experiments

Thanks for your attention
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