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Flathess from scale invariance
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J-frame
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No graceful inflationary exit



Two perspectives
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“Simplest” two-field S| model

All the scales are generated by SSB of global scale invariance
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The dilaton is the new mass donor
It gives mass to the Higgs and defines the Planck scale.
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A singlet under the SM group
No couplings with SM particles
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We won't try to be UV complete
We treat this as a low-energy effective theory
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Inflationary observables
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The dilaton is introduced
ad hoc

Can it appear “naturally”?



Dilaton as part of the metric

* The minimal gauge group required to construct a metric theory
including spin-2 polarizations is TDiff
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« A TDiff theory is not a scalar-tensor theory but rather UG plus a
propagating TDiff scalar: the metric determinant g (exceptions: GR & UG).

* The TDiff action contain arbitrary (theory-defining) functions of g
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* A equivalent Diff version can be obtained using the Stuckelberg trick
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SI TDiff theory contains a massless dilaton.

Model space
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Restricted model space

Which sets of
theory defining functions
give rise to the same
inflationary observables?

r HI observables




Revisiting the simplest model
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Conformal transformation -+ field redefinition
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Inflationary dynamics
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After diagonalization

Inflationary Unreachable Minkowski
pole pole pole




K. a8 dynamical variable

Using 0(K,,) and rescaling the dilaton field as
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The meaning of Ko

ko is the Gaussian curvature (in units of Mp)
of the manifold spanned by ¢ = K,, and p2 = p
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During inflation, the field space of the simplest
Higgs-Dilaton model is

MAXIMALLY SYMMETRIC
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Inflationary observables
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A universality class

Any TDiff embedding of the Higgs-Dilaton idea
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constructed out of a sufficiently well-behaved potential and (arbitrary) functions
Koo, Ko,, K,, giving rise to an approximately constant field-space curvature
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Conclusions

( Higgs-Dilaton Cosmology: A Sl + UG extension of SM )

/ Massless dilaton: unique source for masses / scales.
\/ It naturally gives rise to inflation with a graceful exit.

\/ Excellent agreement with observations.

( Natural embedding in a TDiff framework: the dilaton as a metric d.o.f >

\/ Robust inflationary predictions for theory-defining functions giving rise
to a maximally symmetric field spaces in the Diff invariant formulation.

\/ No non-gaussianities / No isocurvature perturbations due to SlI.






Quadratic pole Asymptotic flatness
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