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Motivation

o There have been no definite signs of new physics at
the LHC or with presision experiments

o Conventional beyond the Standard Model (BSM)
theories are under pressure.

o Thus, alternative ideas are worth investigating.

o One alternative idea is generating the Standard Model Higgs potential using
radiative corrections in the type-I seesaw model.

o This has been called the neutrino option and was originally realized at a ultra
high energy scale (~PeV) [1].

o Although the neutrino option starts with the usual seesaw Lagrangian, the
tree-level Higgs potential is required to vanish in the UV limit.

o To meet that requirement we propose starting from a classically scale
invariant model that introduces a new real scalar singlet for neutrino masses

Our Classically Scale Invariant Model

o We start with a classically scale-invariant model that introduces a new real
scalar singlet plus the type-I seesaw. r :
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o The new scalar can serve multiple roles, as a dark matter portal, or being b SM + ASH + AN T >cale Invariance
related to some global B-L symmetry, etc.
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o After the scalar acquires a vacuum expectatlon value (vev) a mass scale is

set for the Hiqggs and right-handed neutrinos —  ~ 14+ 1
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How the usual neutrino option L *
generates the Higgs potential :
Neutrino masses,

o After S acquires a vacuum expectation value (vev) we integrate out the real scalar and the right-handed neutrinos. | Electroweak hierarchy,
SMEFT, etc ...

Functional Matching

o Because we are interested in mulitiple EFT operators, it is simplier to use functional matching to calculate the one-loop and tree effects

New Functional Matching method
using 1PI actions [2]
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Example Supertrace Calculation and Conclusions

o We evalute the supertraces we use the Mathematica package SuperTracer [3]. For example the simplest supertrace is,
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solutions to get EFT

Higgs Mass generated by the scalar
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Corrections to the Higgs quartic coupling after using the EoM solution for s
o Combing that with the neutrino supertrace generates the Higgs potential.
o Taking the MS-bar scheme at the matching scale where s acquires a vev, (1 ~ o = U56_3/4
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o Conclusion: we can use functional matching as an effective method to integrate out heavy particles.
o This allows us to effectively study how the Higgs potential is generated between the scalar and the neutrinos in detail
o In the future, we plan to use the supertraces to constrain our model by matching to the dimension 6 operators of SMEFT
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