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Supersymmetric SU(5): Particle Content
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Supersymmetric SU(5): Particle Content
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Supersymmetric SU(5): Superpotential
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Supersymmetric SU(5): Superpotential
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Supersymmetric SU(5): Superpotential
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Supersymmetric SU(5): Superpotential
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Supersymmetric SU(5): Superpotential
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Supersymmetric SU(5): Superpotential

As a further natural step ,  one can also consider additional NR operators
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Supersymmetric SU(5): Superpotential
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Supersymmetric SU(5): Neutrinos
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Supersymmetric SU(5): Neutrinos
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Supersymmetric SU(5): Neutrinos
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Supersymmetric SU(5): Neutrinos
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Modular symmetry: Lattice F. Feruglio

[1706.08749]



Marco Carducci

Modular symmetry: Modular Transf.
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Modular symmetry: Superfields
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Modular symmetry: Discrete Groups

(Adapted from slides of M. Parriciatu)
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Modular symmetry: Modular Forms
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Modular symmetry: gCP

(Adapted from slides of M. Parriciatu)
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The model: Superpotential
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<latexit sha1_base64="hQdcDcX4xNY6eTS4Jxl2p+9jKDA="></latexit>

WTT = a1(TT )2
!2

”2
H5 Y

(4)
2 + a2(TT )

!2

”2
H5 Y

(4)
1 + a3(TT3)

!

”
H5 Y

(8)
2,1 + a4(TT3)

!

”
H5 Y

(8)
2,2

+ a5(T3T )
!

”
H5 Y

(8)
2,1 + a6(T3T )

!

”
H5 Y

(8)
2,2 + a7(T3T3)H5 Y

(12)
1



Marco Carducci

The model: Superpotential

<latexit sha1_base64="3lsKXviJzaUTGBnzT0Y15QnJSW8="></latexit>

WTF =B1(TF1)
!2

”2
H5 Y

(4)
2 +B2(TF2)

!2

”2
H5 Y

(2)
2 +B3(TF3)

!

”
H5 Y

(2)
2 +

+B4(T3F2)
!

”
H5 Y

(6)
1 +B5(T3F3)H5 Y

(6)
1→

<latexit sha1_base64="chZ3g82pFET7GVSRNcJJ8smSW8o="></latexit>

Wω = D1(F1!)
!

”
H5 Y

(8)
1 +D2(F2!)

!2

”2
H5 Y

(6)
1→ +D3(F3!)

!

”
H5 Y

(6)
1
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The model: Superpotential

<latexit sha1_base64="3lsKXviJzaUTGBnzT0Y15QnJSW8="></latexit>

WTF =B1(TF1)
!2

”2
H5 Y

(4)
2 +B2(TF2)

!2

”2
H5 Y

(2)
2 +B3(TF3)

!

”
H5 Y

(2)
2 +

+B4(T3F2)
!

”
H5 Y

(6)
1 +B5(T3F3)H5 Y

(6)
1→

<latexit sha1_base64="HnModLGRk5B5EC9Z+sXTEAIPAtI="></latexit>

Yd →





v2
!

!2 b1(Y
(4)
2 )2

v2
!

!2 b2(Y
(2)
2 )1

v!
! b3(Y

(2)
2 )2

↑ v2
!

!2 b1(Y
(4)
2 )1

v2
!

!2 b2(Y
(2)
2 )2 ↑ v!

! b3(Y
(2)
2 )1

0 v!
! b4Y

(6)
1 b5Y

(6)
1→





T

<latexit sha1_base64="chZ3g82pFET7GVSRNcJJ8smSW8o="></latexit>

Wω = D1(F1!)
!

”
H5 Y

(8)
1 +D2(F2!)

!2

”2
H5 Y

(6)
1→ +D3(F3!)

!

”
H5 Y

(6)
1

<latexit sha1_base64="PNGt2BC4S686L86REF5qRZ2Yw7Q="></latexit>

mω → Y →
ω M

↑1Y †
ω

<latexit sha1_base64="Xr982oBlMOhC7S/Ugz68WhRxIkQ="></latexit>

M = diag(GNc , G!c
F
)

Modular Zero

Type I+III seesaw
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The model: Numerical Procedure

<latexit sha1_base64="mbTkfD/Wm4vSfYkSFevp+YNwKVw="></latexit>

Correlation region in the quark sector between the CP-violating phase ωqCP
and the real part of ε , which constitutes the sole source of CP violation

<latexit sha1_base64="1//w0m26/t4e0w7w5V+wjfREK+c=">AAACGnicbVC7TgMxEPTxDOEVoKSxiEA0RHcpgBIBBWWQCCAlUbTnbMDCPp/sNRI65Q/4BL6CFio6REtDwb9wCZGAhKlGM7Pa3YlTJR2F4UcwMTk1PTNbmCvOLywuLZdWVs+d8VZgXRhl7GUMDpVMsE6SFF6mFkHHCi/im6O+f3GL1kmTnNFdii0NV4nsSgGUS+3SVhN1ep0dY9dYjR1+aIiM3jkDz/1PrtculcNKOAAfJ9GQlNkQtXbps9kxwmtMSChwrhGFKbUysCSFwl6x6R2mIG7gChs5TUCja2WDf3p80zsgw1O0XCo+EPH3RAbauTsd50kNdO1Gvb74n9fw1N1vZTJJPWEi+otIKhwscsLKvCjkHWmRCPqXI5cJF2CBCK3kIEQu+ryRYt5HNPr9ODmvVqLdyu5ptXxwOGymwNbZBttmEdtjB+yE1VidCXbPHtkTew4egpfgNXj7jk4Ew5k19gfB+xfBoaF+</latexit>

Deformed Bottom-Tau unification
<latexit sha1_base64="Gvk7N4cDBAI/V/B3Z/Zv9rJ/HYU=">AAACCXicbVC7TgJBFJ3FF+ILNVY2E8HECncpADuijSUmAiZANneHC06YfWTmrgnZ8AV+ha1WdsbWr7DwX1yQQsFTnZxzb+65x4uUNGTbn1ZmZXVtfSO7mdva3tndy+8ftEwYa4FNEapQ33lgUMkAmyRJ4V2kEXxPYdsbXU399gNqI8PglsYR9nwYBnIgBVAqufmj4tj1zsdulyDuGunbpWrtoujmC3bJnoEvE2dOCmyOhpv/6vZDEfsYkFBgTMexI+oloEkKhZNcNzYYgRjBEDspDcBH00tm8Sf8NDZAIY9Qc6n4TMTfGwn4xox9L530ge7NojcV//M6MQ1qvUQGUUwYiOkhkgpnh4zQMu0FeV9qJIJpcuQy4AI0EKGWHIRIxTgtKpf24Sx+v0xa5ZJTKVVuyoX65byZLDtmJ+yMOazK6uyaNViTCZawJ/bMXqxH69V6s95/RjPWfOeQ/YH18Q0lO5jl</latexit>

yb/yω → 0.789

★

-0.22 -0.20 -0.18 -0.16

1.0

1.1

1.2

1.3

1.4

Re(τ)

δ C
P
q

χ2 = 0.363
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The model: Outlook
<latexit sha1_base64="GxpLDAx1XHCFSOAM79mKIBendG8="></latexit>

First successful gCP implementation in a Modular-GUT scenario



Marco Carducci

The model: Outlook
<latexit sha1_base64="GxpLDAx1XHCFSOAM79mKIBendG8="></latexit>

First successful gCP implementation in a Modular-GUT scenario

<latexit sha1_base64="LQmhJT2ueEOTFpbwrKpOJtTckWU="></latexit>

Top-Down → Bottom-Up Unification

Moduli Stabilization

Choice of Modular Weights

<latexit sha1_base64="5l8jZz9M39x479LexjR6kwuisTE=">AAACD3icbVC7TgJBFJ31ifhataSZSEysNrsUaElQEhsFDa8ECJkdLjhh9pGZu0ayofAT/ApbreyMrZ9g4b+4IIWCpzo5557ce48bSqHRtj+NpeWV1bX11EZ6c2t7Z9fc26/rIFIcajyQgWq6TIMUPtRQoIRmqIB5roSGOzyb+I07UFoEfhVHIXQ8NvBFX3CGidQ1M22E+yQXX5ZvSrRapsUSPS9flSzLGnfNrG3ZU9BF4sxIlsxQ6Zpf7V7AIw985JJp3XLsEDsxUyi4hHG6HWkIGR+yAbQS6jMPdCeePjGmR5FmGNAQFBWSTkX4nYiZp/XIc5NJj+Gtnvcm4n9eK8L+aScWfhgh+HyyCIWE6SLNlUjaAdoTChDZ5HKgwqecKYYISlDGeSJGSV3ppA9n/vtFUs9ZTt7KX+eyheKsmRTJkENyTBxyQgrkglRIjXDyQJ7IM3kxHo1X4814/xldMmaZA/IHxsc3mRCaqg==</latexit>

MORE TO BE DONE...
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