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Why UV-complete the SM ?

B-anomalies [sandro’s talkj = Hints of Lepton Flavour Universality Violation in B decays

Neutral Currents : Charged Currents :

b— sl (pvse) b — clyy (T Vs i, e)

Describe NP effects by EFT operators [julie’s talk smmp Which mediator generates these operators ?

,4/2_ prv
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Mediator and UV completion

Best Single Mediator :

Leptoquark : spin 1,
massive boson

b M/2

O~ (31,2¢2) == UV completion?

A/¢C M/ YV
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Mediator and UV completion

Best Single Mediator : Flavour non-universal couplings :
Leptoquark : spin 1, Small coupling with 29 Large coupling with 31
massive boson family family
b Mm/2 : ord - L /
le - (3' { ’Zé ) ‘ 2{ (B/ iLLLHj(:}
NG Vo /Y., %

\ ™
7C \
N oy /A'/e“ Z//«,e_

+ List of constraints (AF=2 processes, meson decays,...)
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Mediator and UV completion

Best Single Mediator : Flavour non-universal couplings :

Leptoquark : spin 1, Small coupling with 29 Large coupling with 31

massive boson family family
”»,
b M/ 2 : - 1 /
(j' - (3’ { lzé ) ‘ 2{ 7 iL\L\(‘A}
R Vo /Y., %

A/ /v \ \

; X /A’/e” Z/f«,e

+ List of constraints (AF=2 processes, meson decays,...)

Flavour Non-Universal interaction at TeV scale
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4321 Models and the Leptoquark

=) |eptoquark as massive gauge boson from the SSB of the 4321 gauge group
SU(4) x SU(3) x SU(2)r x U(1) Vi Nardecehvar 1708.08450)
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4321 Models and the Leptoquark

=) |eptoquark as massive gauge boson from the SSB of the 4321 gauge group
SU(4) x SU(3) | x SU(2)L x U(1) Vi Nardecehvar 1708.08450)

Field | SU(4)" SU(3)! SU(2);, U(1)
L 1 3 1/6
gh 4 1 2 0
_QL_
P =
Qo
Ly,

[J.Pati, A.Salam; Phys. Rev. D 11, 703]
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4321 Models and the Leptoquark

=) |eptoquark as massive gauge boson from the SSB of the 4321 gauge group

SU(4) x SU(3) | x SU(2), x U(1) . Nardeceh 1708.08456]
\ 4
SU(4)h % SU(?,)@ * Massive vector Leptoquark :
Ul ~ (31 11 2/3)
Field | SU(4)" SU(3), SU(2), U(1) , * Massive color octet :
; 1 3 2 1/6 (27" G’ ~ (8 1,0)
oh 4 1 2 0 . T
 Massive neutral singlet :

O Z’~(1,1,0)

Ul = 0 v

L

L SU(?))CX SU(Q)L X U(l)y
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Flavour hierarchy

Up-type quark Yukawa Matrix :
4 )

_
- ./

Hierarchical structure
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Flavour hierarchy

Up-type quark Yukawa Matrix :

4 A Similar hierarchy as for the
Y, ~ B ==) couplings of the Leptoquark
to explain the B-anomalies

N\ . _/ P

Hierarchical structure
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Flavour hierarchy

Up-type quark Yukawa Matrix :

4 h Similar hierarchy as for the Flavour Non-Universal
Y, ~ B ==) couplings of the Leptoquark <= | UV completion at the
. to explain the B-anomalies TeV scale
N\ _/
Hierarchical structure 1

Simultaneously address the
B-anomalies and the
flavour hierarchy |
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A (short) overview of my current PhD project

|:[SU(4) x Sp(4)L x Sp(4)g]’ x [SU(4) x SU(2)L x SU(Q)R]h] * Flavour non-universal
UV completion

<SL>V (SR) :
|:S’U(3)C><SU(2)L31xSU(2)L?2><SU(2)R?1xU(l)Zl :
(@L) | (¢R) I e (Weak) deconstruction
> > - of the light sector :
SU3)e x SU(2)L x U(1)y ] SU4) x SU(2)r x SU(2)R| generate the Yukawa
hierarchies
(XL (XR)
h [ /
SU(4)" x SU(3)., x SU(2), x U(1), . 2t low
energy == L eptoquark

()

SU(?))C X SﬁiQ)L X U(l)y

[J.Davighi, G.Isidori, MP; W.I.P]
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Conclusion

B-anomalies + others Flavour Structure

(exp. data) (theory)

Guiding principles for model
building & UV-completing the SM

/ 1 \

Sp(4)-type models Sp(6)-type models PS3-type models

[J.Davighi, G.Isidori, MP; W.I.P] [J.Davighi, J. Tooby-Smith; WIP] . Fuentes-Martin, G.Isidori,
J.Pages, B.Stefanek;

2012.10492]

Thank you for your attention !
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Backup Slides
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Sp(2n) in a nutshell

1 0 In
Sp(2n, R) = {M € Mapun(R) : MTOM = Q}  Q=(
 In
\) SU(4) quark & lepton . , T .
unification — UeAlgebra: [T{) 4 T = Ogpxan
Only anomaly-free gauge group
that allows n-family flavour
symmetry unification with \’
electroweak symmetry r r r r SFEYL) flavourk&
1,L 2. L 1,L 2. L ectrowea
Ug Ug Dg Dg unification
1.L Yo.L Y1 Mo L

(Light) Fermions in our model : \Ifl —

b b b b
U1,L UQ,L Dl,L DQ,L

Vi, V2,L €1, €2,L j
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