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Minimal warm inflation
N——

» many models

» simplest case: scalar field ¢ = ¢(t) , V=0
potential V() = $m?y?

o)

inflation reheating




Minimal warm inflation

> scalar field o = ¢(t) , Vo =0
» medium with increasing temperature 7 >0, T(0) ~ 0
» friction transfer energy from ¢ to medium

=-  many time scales to take care of

-~
thermal, vacuum, ...

» How is ¢ coupled to the heat bath?
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Minimal warm inflation

impose symmetry = ¢ pseudoscalar
= Axion-like coupling: medium thermalizes
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L= 5 (3“¢8ug0 — m“y ) — @J + Lpath (1)
2 wvpo pc o pc 2
o g_6 pvlpo . _ i
J= T 64z g YM coupling, « o
f, decay constant
cef{l, ... ,N2-1}



L= (0"pdup — m*?) — oJ + Liath (1)

N =

Procedure:

» local Minkowskian frame
» covariant field equation

» expanding FLRW universe



Procedure:

» local Minkowskian frame

1
¢+ mp+ (J(t)) =0
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Hamiltonian: H = I:Ibath + <pf
Heat bath density matrix:  p(t) , [Hbath, #(0)] =

i9ep(t) = [A(1). p(t)]

= (Jay) = / ()Gt~ 1)+ OF)  (2)
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20 5(8) + m(t) — /Ooo e C(t— t)p() =0, t>0
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Equivalence principle
General linear response argument
Fourier transform

o e—iwt
-~ (n)
o 2mw? —m? 4 CR(w)g[w’(p (0)]

o000 = |

> t>0 +&+
X
» deform integration contour into H_

» compute poles iteratively from w = +m

= |+ To+mip? ~0

T MR 2 o ;2 — ReCy(m)

m 1
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uv
IR

G(w) ?

» w>> 7T : vacuum part dominates' «

» w~ 7T : thermal modifications’

» w ~ gT : plasma excitations and Debye screening’
» w < 2T : non-perturbative dynamics® <

C,~ C* + C" (5)
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» Decay width of ¢ — gg

» ReC¥c(w) : mass correction
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G~

(7)

P w —> 0 : G D. Moore and M. Tassler, JHEP 02 (2011) 105 [1011.1167]

ImC(w) — transport coefficient

Tk <— sphaleron rate

» w~ a?T : Lorentzian shape (?)

A~ ca®T YM thermalization rate , ¢~10

ub



G ¢+Tgb+m$g02z0 (4)

M. Laine and S. Procacci, JCAP06 (2021) 031 [2102.09913v2]
weak regime strong regime
T T T : T T T

— a/m,
- 17107 my,

— o/m,
H --=- T/10%my,



https://arxiv.org/pdf/2102.09913v2.pdf

Conclusions:

» previously”: T ~ T, x € RF

» we find T T. + Tgr
~—~— ~—~
~const. ~T3

Outlook:

» thermally — estimate A

weak regime
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» phenomenologically — observational constraints (ns, A, r, ...)
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