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Why (not) Higgs inflation?

ldea: The Higgs boson inflates the Universe at very early times

The model is economical and could fit within the SM (or not?)
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The twist: Non-minimal coupling to gravity
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The ERG approach
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The ERG approach
_ 1
I = [ V=5 (AOR - 39"(©u0)08) ~ Vi(®)) + Syhoot + Scr
Type 1 cut—off & optimised (Litim’s) regulator
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Structure of the 1—loop beta functions at leading order in G
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Estimating the cut-off during inflation

During slow-roll, the field and curvature are approximately constant
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Running during inflation

We are interested in the running of Newton’s G, the scalar’s quartic A, and non-
minimal coupling &
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Running during inflation

The flatness of the potential during inflation is crucial
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After inflation the scalar rolls down
to its true vacuum ¢/k <<1 followed

The post-inflationary era

by a graceful exit
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Gauge/Regulator dependence?



Asymptotic Safety ?

Asymptotic Safety could not only provide a UV completion to the model, but
also explain its initial conditions
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Open questions

The stability of the electroweak vacuum is crucial
Top-quark mass, Role of higher-order operators, ...

Naturalness and initial conditions

Non-minimal-coupling scale, Connection with EW physics,
Asymptotic Safety

Inclusion of fermionic/Yukawa sector™®

Frame dependence: Jordan- and Einstein-frame calculations

*See e.g K. Oda & M. Yamada 2016/ A. Eichhorn, A. Held, J. M. Pawlowski 2016



Final remarks

Higgs inflation could provide a neat explanation of the
inflationary paradigm within the SM

The ERG provides an elegant description of the quantum
dynamics of the model

Running due to Higgs and gravitons during inflation
appears to be sufficiently suppressed and flatness of the potential
preserved

Thank you!



