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Main motivation

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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1. Discrete and a subgroup of U(3).
2. It acts independently on each fermion specie.

3. It acts independently on each handedness.
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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
3.3-02+1
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m; = Mgy # M3

V = I3x3

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 20
 Jora et al, Phys. Rev. D80, 093007
« Xing et al, Phys. Lett. B690, 204
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my < mo << ms

— exrp

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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UA, . UL = diag(ai,as, ..., ay),

AUU +UA,, U = diag(ay,ag, ..., ay),

UA, .U = diag(a1 — A,as — A, ...
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4H-S3 flavour model

e 0 3| sc(3 — %) + i) 0
My = | |pdlsc(d —12) —ilud|  —2lus|t(1=362)  pi/c
0 ut* /e 1] — Ay
0 A 0
M=1[A" |Bl C (Two texture zeroes)
0 C* |D|

(Nearest Neighbour Interaction)
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Results

o f = % 3
i =\ i+ [t (VT30 (T = 0 &e + V/B5E5Ge* ) e,

t FoOaErES &, m i ign
Voo = =/ B (VT =0 (1= 0) 1€ + V/BbaEieiei®? ) e,

8% = 1=Fua=bud, &= 14Fes—bug,
th FeBadsdati = 5 [Trurdid it gt Prwd = (1—6ad)(0ud +Tea)(l — Tua),
Vi \/ Dt ﬂlnﬂad ( —d,) (1 = 8,) 0468 0 ENENEDe ) ei1 B = =R st WieE,

Daypuay = (1 — Bua)(l — ua)(l + 0cs).

= /B2 [ (V=0 (=00 68 + \/Budatigge ™) e,

Vi = B2l [ (T, (1= 00) G581 + /B0 % ) 1. (35)

Ve R F ( YT = 0a) 0aE — /3uboeTede :m) Mondragon et al,
arXiv:1304.6644
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Results

Parameter | Central value X Values with restricted precision X
Fit using the 2012 values of the parameters m;
ou (Mz) | 2.08977 x 107" (2.09 £0.19) x 107"
ge(Mz) | 3.93180 x 10~ (3.93 £ 0.007) x 102
ga(Mz) | 1.35949 x 1073 (1.36 £ 0.004) x 102
o, (Mz) | 2.08443 x 102 (2.08 £ 0.02) »x 102
du 3.96726 x 1072 (3.97 £0.35) x 1072
dd 5.20260 x 102 (5.29 &+ 041) x 1072
cosghs | 8.48776 x 107! (8.49 +0.22) x 107!
e B L a0 10
Fit using the 2012 values of the parameters m; (with m"™")
[ 0u (Mz) | 2.17737 x 10—° (218 £0.35) x 10~° Mondragén et al,
o, (Mz) 3.94 x 1073 (3.94 £ 0.007) x 102 .
Ga(Mz) |1.19392 x 10- (1.19 % 0.009) x 10-3 arXiv:1304.6644
o.(Mz) |1.82432 x 1072 (1.82 £0.02) x 1073
Su 6.12747 x 1072 (6.13 +0.41) x 1072
34 8.36979 x 102 (8.37 £ 0.64 x 102
cosdy | 9.23028 x 101 (9.23 £ 0.11) x 10! 31
3.3x 10! (LT

d)&%&
Table 9: Results of the fits for Cases II and I11, that is the case of an SM invariant under an unbroken S5 2\
syvimetry. Note that when we restrict the precision of the fitted values, we observe a significant change in the
value of 2.
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Summary

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 implies the introduction of 3 more Higgses

Mixing matrix elements as
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