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Summary

* Inflaton coupled to non-abelian dark sector
(parametrised by confinement scale AIR) [J\ : %

 Thermal bath present throughout the inflation!
g, 9

* Working example: Axion inflation coupled to \k :
SU(3) gauge sector [Laine, Procacci: 2102.09913]
Klose, Laine, Procacci: 2201.02317] Credit: Jo&io G. Rosa/University of Aveiro; ESA and the Planck collaboration
Klose, Laine, Procacci: 2210.11710]

* [HK, Laine, Procacci: 2303.17973] - evolution of
dark sector temperature studied



Why is high temperature interesting?

* Possible gravitational wave signal.

Thermal fluctuations
< [Ghiglieri, Laine: 1504.02569]

[Klose, Laine, Procacci: 2201.02317, 2210.11710]

Dark sector confinement phase

transition
[Caprini et al.: 1910.13125] [Schwaller:1504.07263]

Credit: http://lisa.jpl.nasa.gov/gallery/lisa-waves.html
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e But has the dark sector heated up
above the confinement temperature?

Credit: http://lisa.jpl.nasa.gov/gallery/lisa-waves.html



Why is high temperature interesting?
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* But has the dark sector heated up R,
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f [H7
 Amplitude of gravitational waves from

thermal fluctuations grows significantly
with maximum reached temperature!




Results: Maximal temperature of the dark sector
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Results: Maximal temperature of the dark sector
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Results: Maximal temperature of the dark sector
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' Message 2: For lower Ai the dark sector heats up above T ,
| = undergoes transition! Possible further GW signall |



For curious listeners




Summary

* |Inflaton coupled to non-abelian dark sector
(parametrised by confinement scale AyR)
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Credit: Joao G. Rosa/University of Aveiro; ESA and the Planck collaboration

* Evolution of dark sector temperature studied
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Vo ~ mf, |1 —cos| — [Freese, Frieman, Olinto:
a Phys.Rev.Lett. 65 (1990)] 6




Summary

* |Inflaton coupled to non-abelian dark sector
(parametrised by confinement scale AyR)

* Evolution of dark sector temperature studied

Credit: Joao G. Rosa/University of Aveiro; ESA and the Planck collaboration
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Results: Maximal temperature of the dark sector
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Message 3: There can even be two phase transitions! |
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Benchmark parameter choice
(axion inflation consistent with CMB data)
[Klose, Laine, Procacci: 2201.02317]:

axion mass: m = 1.09 x 107° My

axion decay constant: f, = 1.25m
~ H_
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Example: Ajg = 10™°m

Benchmark parameter choice
(axion inflation consistent with CMB data)
[Klose, Laine, Procacci: 2201.02317]:

axion mass: m = 1.09 x 107° My

axion decay constant: f, = 1.25m,

initial time: £, ~ H,;,t,a|

 Heating and cooling phase transitions

may bring interesting GW signatures!
[Buen-Abad, Chang, Hook: 2305.09712]
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Example: Az = 107°m

Benchmark parameter choice
(axion inflation consistent with CMB data)
[Klose, Laine, Procacci: 2201.02317]:

axion mass: m = 1.09 x 107° My

axion decay constant: f, = 1.25m
~ H_

initial

pl’
initial time: 7, ¢

=Y ~ 107%m

 Heating and cooling phase transitions
may bring interesting GW signatures!

[Buen-Abad, Chang, Hook: 2305.09712]

BUT!

Y < H = Long inflaton domination =

more significant GW dilution

e How and when SM is reheated?

pl
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may bring interesting GW signatures!
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Why large temperatures?

@+ BH+Y)p + V,~0

¢, +3H (e, +p,) =~ Y’

cAT)T+3H|e (T) + p(T)| =~ Y



Why large temperatures?

Weakly coupled
8 e — radiation:
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Entropy density of pure SU(3) measured on lattice
[Giusti, Pepe: 1612.00265 ]



Why large temperatures?
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Why large temperatures?
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