


Hot or cold?

The radiation density redshifts away during inflation,
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If a rolling inflaton produces particles....
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Inflaton equation

+3Hp+Tp+Vy=0

Potential V friction coefficient [




Slow roll parameters
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How to make it work

Thermal corrections to the potential can easily
violate the slow-roll conditions

® Decouple the radiation from the inflaton
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Thermal field primer

We use the closed-time path formalism,

Z[Jl, JQ] ==if0 ,OCF>l< eXp(_i J2§3)T eXp(i qug)
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Langevin equation

A new way to derive the Langevin equation:

W |J°] = —i lim gln/dgbcch@i(FJrf Jo¢c)/ g

=4

WV generates connected n-point functions.
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We can generate n-point functions from an ensemble
average (in the g=0 limit):

WL /g — (3] I°%e/9y,

with Langevin equation
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Inflaton fluctuations

Density fluctuations originate from thermal fluctuations.

The inflaton can be described by a stochastic equation:

: AV

6z, t) + (3H + T)g(x, 1) A V34(z,t) = g'/%¢(z, t)
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Power spectrum P,

Density fluctuations are described by ¢ = Hdp/¢

We have an expansion, ¢ = ¢'/%5,¢ + g 20 + ...

The first order gives:




Power spectrum

® Fluctuations freeze out' before horizon crossin




Non-gaussianity

Radiation fluid velocity v temperature T,




Bispectrum

There are two different parts to the bispectrum:

Bg(kla k27 kB) = Béacal(kh k27 k3) i Bgdv(kla k27 kS)

- i 4 * y " L. \. ¥ »
e R O s N g Ty L iy
R R R )T M P LA . L AL
e ron : iy LD, o TP .)_ oy ?-'3_ oz % P TR ¢ gl
ke 24 A g S ol 35 N A ey R — VTSN
o R "‘(.»’ Sy S A\ e '__v. CON DN X B A W AOY A N B RR p
i v < ey A




Bispectrum coefficients




B.
ispectrum sh
ape
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Bispectrum shape




Truncation

approximations fail

BEUAC (ky ., ko, k) = Bk, kg, k) if ki/k; > €
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Summary

® Perturbative expansion of the LE makes sense.

® Present models require a two-stage decay mechanism.

® When [ =[ (T), you need to use the most recent

results for the density fluctuations.
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