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Motivation

In the recent past, substantial effort has been devoted to exploring flavour symmetries to solve
the flavour puzzle. In the lepton sector, the goal is to understand the mass hierarchies of the
charged leptons and the neutrinos mass scale and mixing pattern.

However, traditional flavour symmetry models proved to be quite unsatisfactory: the
symmetry-breaking sector spoils the predictivity given the large number of free parameters, a
to account for the 63 # 0 experimental result [1]. In 2017, a new 'bottom-up' approach

based on modular invariance was suggested [2] This represents a nice opportunity in model
building since it may allow to increase the predictivity and shed some light on the most
important aspects of next-gen neutrino oscillations experiments, e.g. the mass ordering and
CP-violation. Up until 2023, no minimalistic construction for leptons using the smallest finite
modular group §3 was available. In this work, we found suitable choices for the irreducible
representations of the fields that provide a predictive model for neutrino masses and mixing
with modular $3.

Modular Invariance
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Neutrinos: Weinberg operators
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< For the first time in modular flavour literature, a model based on the smallest
1 E oo E modular finite group successfully describes the lepton sector data using a number
N of free parameters < 12 which is the number of observables we wish to
| reproduce or predict in the Majorana neutrino scenario. A number of predictions
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are provided, as well as interesting correlation plots between the observables.
: The CP violation is entirely provided by the VEV of the complex modulus 7 and
15 55 Thi T 0.08%-\ is predicted to be near maximal violation.
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