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Introduction
The Standard Model is our most successful theory of the fundamental
building blocks of the Universe, however it is still incomplete.

Natural extensions to the SM include the addition of scalar fields, named
NHDM. In this work we studied a 3HDM and imposed invariance under a
GCP transformation.

 
We start by introducing 3 Higgs-doublets, of the same hypercharge:
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In a 2HDM, there is only one non-trivial, GCP-symmetric
model that respects all experimental constraints.
However, the model could not fit the SM.
We studied this same model in a 3HDM. Its
transformations are given by:
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Fitting Procedure
VEV Parametrization

   is unitary, thus     has only 4 independent
entries.
These equations are linear in        , and thus
invertible. 
With just 4 CKM magnitudes, it is possible
to determine the Jarlskog Invariant, up to
its sign.
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Fitting Results
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Conclusions
We studied a 3HDM, while imposing invariance under GCP transformations.

While analogous GCP-symmetric 2HDM were shown to be overly restrictive and phenomenologically
excluded, the extension to 3HDM allows for realistic quark masses and mixing.

The model is invariant under a CPc scalar potential and contains a total of 22 parameters in the Yukawa
sector. The fit shows excellent agreement between prediction and experimental data.

An analysis of the scalar mass spectrum, vacuum stability, flavor-changing neutral couplings and
perturbative unitarity constraints would further test the viability of our model.

This work will be published in an upcoming article. 

Thank You


