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SRIINEIISENCE Of dEcays, for quadratic potentials,

tr)e “(“'J*rrq |eId Pehaves as
g p, =const mM<<H

o 0 R
e

pyocl/a’ m>>H

= c'*-Wlthln the context of the string landscape, a
=5 ‘non-zero vacuum energy of the inflaton field

explains Dark Energy
V() =V, + M



anJrrJec dark matter me
/dr be

PEIF POLON gdm—

—. ‘E.»dm = 2 4 X 10-28 m o)

SNE qu__a' E4/0s is constant for t > t,,
corEsponding to m = H,. This implies

i e 42
= (j %~ 4x10

My, m

Pl

= Obtammg the correct amplitude of scalar perturbations
reqguires m/mg = 10, and so

(I)* =~ 1075 mp,
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sl BEER thHeTNaton decays away completel
J tion ends during the first escillations, throug
r:and reheatlng, Which may happen in sequence.

Prefest a:ag offers a rapid but incomplete decay, with a
r/u,/E rgiicinteraction g2¢?y 2, which ends once

o -
¢Nm/g ~407 My

"o S50 preheating usually comprises a tri/inear interaction as
well, or is followed by a reheating period, allowing a
complete decay

2 )

+3H¢ ¢
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sehiiciresiduall oscillation suviverasss

= ,te_r. _

SRSPPUSEWENAVE af preneating perodronly, With'a
JliEEaticinteraction, this must satisfy

= g~i = 7
B /g ~10°m, — ~107"m,,

o Al a'i&'“ IS'to exploit annihilations via perturbative
[RLErACLIONS during the reheating process, instead of the
== —UsUal decay (AL & LUL): =, P
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® More attractive and natural is to consider a brief period of
inflation at lower energy densities, called thermal inflation
[Lyth & Stewart (1995 & 19962 and Barreiro et al. 1996],
driven by another scalar field (AL, CP & LUL):

2N thermal N ~11

¢start / ¢end el 10 i - 107
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A detailed scenarie©

, Where
(Podolsky et al. 2006).

- o 1 being the beginning of the HBB, it is
straightforward to show that for any time t > t.
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IAflation

SAEIRPREEating, the inIaton iedshifits'as CDM,
¢2 gs\isB) (Tsp) ( )

Pr g5 (Tpr) \Tpr
s @nce thermal equilibrium is attained at the end of

f reheatlng (Bassett et al. 2006 and Podolsky et al. 2006),
— , Which gives

e And so the dilution is mainly determined by the
Inflationary. masses

2 QS(TSB)QE (Tpr) ﬁz_mQ

SB = gs(Tpr) g1/2  m3
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SSUE that! each fiaten  particle decays a a single-
2 decay rate I, andi so the Universe is reheated when

o Finally, the reheating temperature is



37 9s(Tse) 9s(T) 43/

16¢(3) gs(Tpr) gs(Tx) E (T*)gE *(Tpr)

s From WMAP5 , and we assume
for T = T, , thus we
obtain




Our

=Tn——dnd N __ =—In
el m rigee e eitd
ervfjr naI constraint thus becomes

Nn+4 Nyen ~ 18 — In g1/

-—'--l e
.q.;—_-_-_-_

e

"= Thermal inflationary theory predicts Ny, = 11 (Lyth &

=

: ," Stewart 1995), as m ~ 102 to 10° GeV, and on general
grounds we expect V14 = 107 to 10° GeV.

e The decay width is sandwiched by two limits:
— Reheating  after TI => ' < H., = 10727 my,
— Reheating before HBB => 1" > 10-** m



8
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Barreiro et al. (1996) showed that -
and so and
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[EsIalalior an Inconmplete’ aecay of the
con Jeld may play the role of Dark Matter.

onJIe aisecond, brief, period of inflation
esidual density is in good accordance with
servations.

IOPIn an anthropic string landscape sense, the
inflaton field can act as Dark Energy as well.
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