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Usually the Hierarchy problem is formulated in terms of heavy physical scales that might be (directly)
coupled with the Higgs boson.
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E.g. right-handed neutrinos
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What if we consider a new heavy mass scale which is decoupled from the Higgs boson?
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Even in the absence of direct coupling, the Higgs boson is unavoidably coupled to the new heavy scale )
via the universal force of gravity. |
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- Gravitational interactions
| Higgs boson | e
(e.g. inflaton)
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Is there a finite naturalness bound on this heavy sector?




Minimally coupled scalar |
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d*x\/—g EMI%IR +(D,H)(D,H) — V(H'H)

-~ Non-minimally coupled scalar \
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S=|d*x/—g <5M§1 + gHTH) R+ (D,H)'(D,H)— V(H'H)

Generated by quantum fluctuations
and consistent with symmetries
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Large field inflationary

models with super-Planckian
field excursions are disfavored by finite naturalness.




