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INTRODUCTION

We consider the idea of a composite origin for inflation based on a fundamental gauge theories. Such theories are known to confine at low scales, leading to the
spontaneous breaking of the chiral and scale symmetry. As a result, we get Nambu-Goldstone bosons in the form of pions and a light dilaton. The scale anomaly
constrains the dilaton potential leading to specific features. We show that it naturally offers a flat direction useful to generate inflation in the early universe.
Pions play a role in determining the effective potential for the dilaton and are necessary to ensure a timely end of inflation through a waterfall mechanism.

THE MODEL

For concreteness, we consider a SU(/V.) gauge theory coupled to N Dirac fer-
mions. In the IR, a fermion or gluon condensate can form (¥v) (gg), leading to [ (1) (gg) ]
the breaking of two global symmetries: the chiral and scale symmetry. Such

models also exhibit a walking dynamics, which means that the gauge cou- / \
pling o remains constant between the fermion mass scale m ¢ and the conden-
sation scale A. This feature allows us to compute the scale anomaly and deter-
mine the dilaton potential.

Pions « Chiral symmetry Scale symmetry > Dilaton
d(z) = ¢%(2)T* Breaking Breaking x(2)

The pions are usually parameterized in a non-linear form U (x) = exp (%) . The expansion of the chiral Lagrangian leads to the full expression :
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We can set a few constraints on those parameters:

— Lattice studies:| 0 < v,,, <1 and we also suppose 0 <vyr <1 — Composite consistency:| max(dy,dz) S f;l / f;i Ay

WATERFALL MECHANISM

From the previous Lagrangian we can derive the potential for inflation. For
small y values, we notice that the pions are kept in their minimum, reprodu-
cing a single small-field inflation for the dilaton . The inflaton rolls down
the pion valley until a critical value y. where the pions develop a tachyonic
mass. Due to the tachyonic instability, they act as waterfall fields and termi-
nate inflation while the pion perturbations grow exponentially. In order to
terminate inflation rapidely, this exponential growth must be compensated
by the Hubble expansion, leading to:

|mi‘ > H?
=0, x=x+Ax

PARAMETER SPACE

In the following x* corresponds to the pivot scale for the dilaton field. We have 5 parameters (01, 02, Ay, fy, X*) and we can impose 3 constraints to satisty the
cosmological observations, leading to the following parameter space available to realize inflation:

Pe(k*) =21x10"", mny=0.965, N, =50.
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— Prediction for the inflationary scale: m, ~ 10 GeV mg ~ 10'* GeV Hi¢ ~ 1019 GeV
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