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1 Objective 4 Modular invariance framework3
- Predict the absolute neutrino mass scale and the lepton CPV phases - Naturally leads to a discrete flavour symmetry
- Predict testable correlations between the observables - Discrete flavour symmetry can explain 2 large + 1 small lepton mixing angles

- More predictive than conventional discrete symmetry approach: avoids multiple new scalar
fields, baroque potentials and shaping symmetries

2 Main result: predictive modular S4 model'’? i

+ Predictive model of lepton masses and mixing based on modular 54 flavour symmetry modulus T=— € C,ImT>0 N Ty

- 7 parameters to fit 8 observables (No = 1.012) and predict 4 observables 2,1 > S,

- Predictions at a few percent level: T == .
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- Both CP and flavour symmetry are Spontaneously broken by the modulus field T T = e—i = —T €1 e//_/ all Couplings are real

CP is broken spontaneously by T, unlessRet=0o0orReTt==x1/2 or |T| = 1:
3 Model specification sin2 i

sin2a31

- Seesaw type-1 with 3 heavy neutrinos N #0 201 e | 1.0
- Modular group representations (p, k) (see Section 4): Io.8

L~(3,2), E°~(1',2)®(1,4)e(1/,4), N~ (3,0) 15 15 | 15 10.6
- Superpotential: = = = 0.4

W=a(ESLYs) Ha+B(ESLYS"), Ha+ v (ESLY3) ), Ha )
+9 (N "L Ygz))l Hy+ g’ (NCL Y_Sj))1 Huy + A(NSNC),

- CP invariance condition: Im(g’/g) = 0 (see Section 5)

In our model, T~ 0.099 + (1.016, which allows for large CP violation.
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