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We investigate the Higgs near-criticality and its phenomenological consequences in the Higgs—R2 inflation setup, specifically focusing on primordial

black hole production. This specific inflationary model consists of both the Higgs field with non-minimal coupling and the R’ term, leading to a
multifield scenario. By imposing running of the Higgs self coupling to near-criticality, an inflection point forms in the tangential direction of the field
evolution. This in turn leads to an enhanced curvature power spectrum, which sources primordial black hole production. Our results indicate that this
scenario can produce O(10-17)-O(10-16) M, , which is an allowed region for a significant contribution to dark matter, while remaining consistent with

Planck 2018 cosmic microwave background observables.

4 Physical Observables - Multi field inflation

Conventional slow-roll limit physical observables are not reliable. Although
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Through frame redefinition, the Einstein action becomes Pr (k) =
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? ° compute physical observables analytically.
Basically evaluate each point with each individual initial condition in order to
obtain the full spectrum of observables. Hence 2N solutions with 2N initial
conditions { %, %} .
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2 Self Coupling Running and Ciriticality - Scalaron effect
5 Results
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Benchmark parameters indicate consistency with Planck, with a higher 1
compared to standard Higgs or R? inflation, which is expected to be in the

o range of future CMB experiments (BICEP3, CMB-S4, etc.).
o Power spectrum peaks at the range k = #(10'%) | # (1015).
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Higgs—R2 inflation, shows a quasi single field inflation behavior.
By imposing criticality, we obtain an inflection-point-like USR region.

Background field evolution
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Through 3N calculation of observables, we obtain an enhanced power
spectrum consistent with CMB, along with # (10 *7) ! # (10 *°) Mg

primordial black holes that can consist most of dark matter.

A full parameter scan for allowed inflection point potential regions is a task
remaining.
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