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Introduction

There are many suggested models of string theory
inflation:
» D3/anti-D3 branes in a warped geometry

b D3/D7 branes

. axion/moduli fields ...

Jifferent inflationary scenarios can be realized in different regions of
he string theory landscape.

fow “general” are different inflationary scenarios?

s ififlafion a generic prediction of stringy motivated models?



3rane inflation models: highly fine-tuned, e.g. to avoid heavy inflaton
sroblem (“n-problem”) (D3/anti-D3 KKLMMT).

similarly, most supergravity models suffer from the n-problem.
\lternatives: moduli fields lifted by non-perturbative effects.

Ne will focus on Kdhler moduli of the type IIB string theory
-ompactification on a Calabi-Yau (CY) manifold.

\ny realistic stringy model of inflation, formulated in terms of an

sffective 4d supergravity, must

e have all moduli (axion-dilaton, complex structure and Kahler
moduli, brane positions) stabilized

® have af least one modulus (“inflaton”) with a potential flat
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Why Kahler moduli?

There are several features of the Kihler moduli that make the study
of inflationary scenarios based on them especially attractive:

e “Almost flat directions”:
Kdhler moduli are generally left unfixed by tree level

superpotentials, and can only be uplifted by quantum effects.
These effedts introduce negative exponential dependence on the
moduli in the scalar potential, so that the potential is naturally
flat, thus avoiding the n-problem.
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le will consider a type IIB string theory compactified on a Calabi-Yau
1anifold with

h,LQ > hl._l > 2

n effective 4d \" = 1 supergravity action is
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Perturbative Corrections

The leading perturbative (@) corrections appear in the model as the
§ - dependent term in the Kahler potential. They arise from the higher
derivative Ierms in the ten dimensional I1B action,

s - 1 (2m)3((:
tl[] / gll[—”{ [R 13 4 }O} 4 L_r.f.f ‘;3'(‘;) "r" ¥ (jh;( ?T) C("i) Q + ".]

St = —
‘-"‘lu

where s, ~ (7"~ ,,)* and Q is a generalization of the six-dimensional
Euler integrand, | «-vsc - . Compatifying this action on a (Y,
we gef an effective 4D SUGRA with the Kahler potential which after
stabilizing the dilaton, takes the following form:

» K.Becker, M.Becker
K: — _2]. 1; | ‘Ll g ‘P;ge 15/28 y
T ( kil | ) Haack, Louis, 2002
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Perturbative Corrections

The leading perturbative (") corrections appear in the model as the
¢ - dependent term in the Kahler potential. They arise from the higher
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where J, ~ (7"~ ,,)* and Q is a generalization of the six-dimensional
Euler integrand, | «-vsc -\ . Compatifying this action on a (Y,
we get an effective 4D SUGRA with the Kihler potential which after
stabilizing the dilaton, takes the following form:
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The Potential

After stabilizing axion-dilaton, complex structure moduli, internal
volume, and all other Kihler moduli except 7> = {7. 0}, the resulting
scalar potential has the following asymptotic form at

YV ~exp(—ar), V> 1.

8(azAs)?\/Te 2827 - AWpaz AaTe™ 27 cos (azf)
3>V, V2

m

V(r,0) = + AV

where the constant term A1 contains the coniributions of other
stabilized moduli, as well as an uplift necessary to obtain dS or
Minkowski space (e.g. D-term potential from the fluxes on D7).
An important feature of the model: large volume at the minimum
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Conclusion

* “Large volume” |IB flux compactification scheme provides the
possibility for realization of inflafionary regimes with the Kihler
moduli as the inflaton fields in a large class of models

e Axion partners of the Kahler moduli can play a non-trivial role in the
inflationary dynamics, due to special features of the scalar potential

® The regime of self-reproduction can possibly be realized due to the
exponential flatness of the potential at large values of the moduli

® However, it should be checked if higher o~ corrections don't break
exponential flatness of the potential for the values of the inflaton

-~4iekds relevant during the last sixty e-folds of inflation.



