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Multiple modular symmetries as the origin of flavour

Ivo de Medeiros Varzielas, Stephen F. King, Ye-Ling Zhou

We develop a general formalism for multiple moduli and their associated modular symmetries. We apply this formalism to an example based on three moduli with finite
modular symmetries Sf, Sf and S_f, associated with two right-handed neutrinos and the charged lepton sector, respectively. The symmetry is broken by two bi-triplet
scalars to the diagonal S4 subgroup. The low energy effective theory involves the three independent moduli fields 7,4, 73 and 7, which preserve the residual modular
subgroups 7 ZzB and Zf, in their respective sectors, leading to trimaximal TM; lepton mixing, consistent with current data, without flavons.
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pr(NYi(7,) = (er, + ) 2Yi(T,). (31)

This equation lead us to the following important properties for the stabiliser and the
modular form:

e A modular form at a stabiliser Y;(7,) is an eigenvector of the representation matrix
pr(7y) with respective eigenvalue (er, + d) 2~

e The stabiliser 7, satisfies |c7, +d| = 1 since (7, +d) =¥ is an eigenvalue of a unitary
matrix.

A special case is that when (e, + d)™2F = 1 is satisfied, p;(7)Y7(7,) = Yi(7,), and we
recover the residual flavour symmetry generated by 7. In general, the eigenvalue does
not need to be fixed at 1 in the framework of modular symmetry.
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Symmetries and stabilisers in modular invariant flavour models
Ivo de Medeiros Varzielas, Miguel Levy, Ye-Ling Zhou

The idea of modular invariance provides a novel explanation of flavour mixing. Within the context of finite modular symmetries I'y and for a given element v € Iy, we
present an algorithm for finding stabilisers (specific values for moduli fields 7., which remain unchanged under the action associated to ). We then employ this algorithm to
find all stabilisers for each element of finite modular groups for N = 2to 5, namely, I'y =~ S5, I's ~ A4, 'y = Sy and ['s =~ As. These stabilisers then leave preserved a
specific cyclic subgroup of I'y . This is of interest to build madels of fermionic mixing where each fermionic sector preserves a separate residual symmetry.
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Dear Ivo de Medeiros Varzielas,
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1. Take T = 1;, where 7; = v;7;,i = 1, ...,4 is a stabiliser of D;

2. Act y on 7: 7' = 47. Compute y!;

3. The element that stabilises 7/ is given by v~ 14; 7.

20

Figure 1: An example of the applied methodology to find the stabilisers of I'v. The example shown is for

—1

T'2, where the arrows denote the actions of different elements, v=, ~;, ~, for 1,2,3 respectively, following the

convention of the text.
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Figure 2: The fundamental domain D(2) of T'(2) (i.e., the full target space of I's ~ S3) with the stabilisers of
modular transformations of I'y denoted as dots.
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Table 1: The non-identity elements of I's and respective stabilisers.
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