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flavour from the interplay between horizontal and vertical symmetries
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Flavour puzzle
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H. Georgi and S. L. Glashow

Supersymmetric SU(D): Particle Content

Phys. Rev. Lett.

® O O uU(1) SM group is of rank 4: Embed into simple groups of rank 4 or more.

e SU(5) Each generation a 10 and 5  (without RH neutrino)

Minimal non-SUSY model ruled out by sin® Oy
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Supersymmetric SU(D): Particle Content hep-ph/o612020]-JHEP

® O O uU(1) SM group is of rank 4: Embed into simple groups of rank 4 or more.

O O O O SU(5) Each generationa 10 and 5 (without RH neutrino)

Minimal non-SUSY model ruled out by sin® Oy
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Supersymmetric SU(D): Superpotential hep-ph/0302272]-Nucl. Phys. B
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Supersymmetric SU(D): Superpotential hep-ph/o3ozz7a]-Nucl. Phys, B
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Supersymmetric SU(D): Superpotential
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Supersymmetric SU(D): Superpotential
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C. Biggio and L. Calibbi

Supersymmetric SU(D): Neutrinos

[1007.3750]-JHEP
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C. Biggio and L. Calibbi

Supersymmetric SU(D): Neutrinos

[1007.3750]-JHEP
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Supersymmetric SU(D): Neutrinos

[1007.3750]-JHEP
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F. Feruglio

Modular symmetry: Lattice 1706.08749]
® Discrete lattice A
® W, w, € C
®
®
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F. Feruglio

Modular symmetry: Modular “[ransf. [1706.08740]

Change basis?

wé = 7y w2 = a b w2 a,b,c,d e Z
w1 W1 ¢ d) \w;
k) ,. SL(2.7) =
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F. Feruglio

Modular symmetry: Superfields 1706.08740]
Superfields transformations
a at + b
T — Y(T) = yel
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Usual matter fields

Unitary irrep. of I'y C T

N=1,2273,..."Level"
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F. Feruglio

Modular symmetry: Discrete Groups 170608749

Finite modular group
I N

for N < 5 isomorphic to

N=2

N =73 N=4
5, [ s 4

non-abelian discrete groups
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F. Feruglio

Modular symmetry: Modular Forms 1706.08740)

_ Y1) = (ct+d)" py(y) V(o)

Yukawa couplings are now
promoted to modular forms
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Modular symmetry: sC.P
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Impose CP symmetry on the model

~

P. Novichkov, J. Penedo, S. Petcov, A. Titov

Journal of High Energy Physics 2019 no. 7, (Jul, 2019) O Y1
\_ W, ¢ i
V g p
- o
Only source of CPV in the
model is the VEV of 7
\_ J

<t>=Rerz+ilmrz

Marco Carducci (Adapted from slides of M. Parriciatu)



The Model

T Ty F, F, F; Hs H; X
SUG) 10 10 5 5 5 5 5
['y~ 53 2 | IR 1 1 1 1 1’
Weight -1 o6 -1 -3 O 0 0
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1 he model: Superpotential

Wrr =ai(TT)2 5 Ha Y, " + as(TT) 1o s Y\ + ag(TTs) ~H; Vi o+ ay(TTs) H; v,
2 )y
T a5(T3T) KH5 Yﬁ) + CL6(T3T) KH5 YQ(,SQ) + a7(T3T3)H5 Y1(12)
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1 he model: Superpotential

X ) D X (8) X 1 (8)
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1 he model: Superpotential

X @ X @ X ®) Yo ®)
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5 5
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1 he model: Superpotential

32 32 3 3
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1 he model: Superpotential

2 (4) I (2) 2w 1 (2)
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1 he model: Superpotential
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[ he model: Numerical Procedure

v> =10.363

1.4
1.3

Deformed Bottom-Tau unification

Up/Yr ~ 0.789

S 1.2+

1.1

1.0

1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
-0.22 -0.20 -0.18 -0.16
Re(7)

Correlation region in the quark sector between the CP-violating phase 6} p
and the real part of T, which constitutes the sole source of C'P violation
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[ he model: Outlook

First successful gCP implementation in a Modular-GUT scenario
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[ he model: Outlook

First successful gCP implementation in a Modular-GUT scenario

MORE TO BE DONE...

e Top-Down <> Bottom-Up Unification
e Moduli Stabilization

¢ Choice of Modular Weights
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