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For a homogeneous (pseudo-)scalar field ¢(t), the eom displays
a source of dissipation in addition to the Hubble friction

. . (8]
Mo+ a’Vy = —
o+ o+a b 2 7
H = a/a is the conformal/comoving Hubble parameter
(‘universal’ friction: 2H¢); a(n) is the scale factor.

(E-B)

(E - B) = relies on the interplay between ¢ and A,
(‘interaction-induced’ friction).

Gravitational interaction via Friedmann equation,
3H2m% = a~2p, where p is the spatially-averaged, comoving
total energy density: p = £(a¢)? + a'V + pa

pa =5 [(EP) + (BP) + (am)® (A7 + (|A]%)]
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We may estimate analytically the two backreaction terms
during a regime of weak backreaction
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For very heavy gauge fields m = m/H > 1 during inflation
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And determine the onset of moderate/strong backreaction =
ﬁKE ‘B)| >~ |V4| and a=*pa ~ V = Mass relaxes contraints
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on mp% and mlé.



Onset of backreaction results in many inverse decay processes
(id’) Ay + Ay — d¢ = new contribution to the power
spectrum Pg,
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PR¢ = <Z> (Pvac + Pid)
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Vacuum contribution is Pyac =~ % (%) (or ~ f? if

v =3/2 and € = 0 as in exact de Sitter). In the case of id
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In de Sitter (¢« = |q|/k & p. = |k — ql|/k)
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Taking H ~ 10~ mp, As = gty ~ 2.2 x 107°...
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Estimation for the onset of backreaction for heavy gauge field: domination of the inverse decay
contribution (solid line), backreaction on the eom of the homogeneous scalar field (dashed

line), backreaction on the Hubble rate (dotted line) = for Pjq ~ Pvac we have

S|E-B)| ~ [V,y] x 1075
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