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Gatto, Sartori, and Tonin; Cabibbo and Maiani. (1968)
Pagels; Weinberg; Wilczek and Zee; Fritzsch; (75-79)
Ebrahim; Mohapatra and Senjanovic;
Pakvasa and Sugawara; Derman; Wyler; Frere.

Recent reviews: Fritzsch and Xing (2000); 
Gupta and Ahuja (2011); Hirsch et al (2012);
Ishimori et al (2010); Altarelli and Feruglio (2010).   
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➢ How should we search for it?

1. Mass spectra

2. In the kinetic terms of the Lagrangian
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➢ Which symmetry?

1. A non-Abelian discrete subgroup of U(3)

2. Preserved after the EWSB

3. 3 → 2 + 1
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S3

✔  A non-Abelian discrete subgroup of U(3)

✔  Preserved after the EWSB

✔  3 → 2 + 1
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1 Higgs S3

● Mondragon et al, Phys. Rev. D59, 093009
● Mondragon et al, Phys. Rev. D61, 113002
● Barranco et al, Phys. Rev. D82, 073010
● Feruglio et al, Nucl. Phys. B800, 77
● Kobayashi et al, Phys. Rev. D78, 115006
● Jora et al, Phys. Rev. D80, 093007
● Xing et al, Phys. Lett. B690, 204
● ... 
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Is this our end?Is this our end?
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SM Higgs

+
3 Higgs
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4 Higgs S3

S3 preserved + 4H:
● Yahalom, Phys. Rev. D29, 536
● **Mondragon et al, arXiv:1304.6644 

S3 preserved + 3H:
● Pakvasa et al, Phys. Lett. B73, 61
● Derman, Phys. Rev. D19, 317
● Kubo et al, Prog. Theor. Phys. 109, 795
● Gonzalez Canales et al, Fortschritte der Physik, 

arXiv:1205.4755 
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I II III (u,d,l,vD)

2 1S

I II III

2 1S

IV

1A

Higgses

Fermions



  

U. J. Saldaña-Salazar 
(IF-UNAM)

ICTP, Trieste, Italy.
June 26, 2013

4H-S3 flavour model

24

How to achieve                           ?
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Many parameters!
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● Hermiticity
● 2x2 Rotation
● The angle should satisfy:
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(Nearest Neighbour Interaction)

(Two texture zeroes)
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Simplest extension to the SM

Predicts mixing parameters

Introduction of a non-Abelian discrete symmetry

Mass spectra along with universality suggest a preserved S3

A preserved S3 impliesimplies the introduction of 3 more Higgses

Mixing matrix elements as 
function of the masses...
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Thanks for your attention.
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