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Motivation

o Non-observation of New Physics:
> exclusion of non-decoupling SM extensions

> decoupling models: usually only bounds on parameter space
e Observation of New Physics:
> exclusion of whole models (even decoupling ones)

Minimal SU(4) models
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Minimal SU(4) model(s)
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Minimal SU(4) model(s)
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LF[U]V in LeptoQuark interactions
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LeptoQuarks in minimal SU(4) model

e scalarR,~ (3, 2, +1/6) e vectorLQ U, ~(3,1,+2/3)
> generally not useful > Unitary interaction matrices
for B-anomalies €L KL TL ®rR MR TR
dr (Uge Udu Udr dr [Vde Vdu Vdr
SL | Use Usy Usr SR (Use Usp Us7‘>
b \upe Upy  Upy br \Ube Uby Ubr
> LFV constrains m , > 60 TeV
[1801.02895]
e scalar R,~ (3, 2, +7/6)
€R UR TR
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ST, UseMMs — VUgellle usums _ Usumu UsrMs — Vs My | ——
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> used for R(D) ... does not work here

> in general can explain R(K) via NP in electrons
BR(B — K®utpu™)
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Scalar potential
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9 o . 9 3, - > ... the only constraint
mg + 2my sin® § = 5(77132 + mR2) on scalar masses



Scalar LQ R, in the minimal SU(4)

~ 3
Best one cando: Y, = \/;

1.2x10~7

BR(t~ —w e ntn™)
N A O ®

1.x107"}
.x1078}
.x1078}
.x1078}

.x1078F

€R MR TR
dL Uded — UdeMMe  UdpMMd — VUauMy  UdrTd — UdrMr 3/2
ST, UseMMs — VUseMle us,ums _ Usumu UsrMs — VsrMr | ———
by \UbeTp — VpeMe UMy — VoM, Wy Mgy — Vpymy | Vow €08 B
N 0 0\ m,sin¢
5 0| m,cosg J\,\l\r Y
v COS s
ew O _mb/\/é U ,q QQ\ e
—_— e
e i ait
+ i‘—//
b 2/3 & 0 1
B - R KLd—’—'L\Q\
\Q\S ”_
K
T. Faber et al.
Rg- Ry
Collider phenomenology
of a unified leptoquark
model
® Phys. Rev. D 101, 095024
- (2020)
. . . . . . s
0.70 0.75 0.80 0.85 0.90 0.95 1.00 8

Ry




Conclusions of 1* part

 Minimal quark-lepton unification is incompatible with the
current values of any of the B-meson anomalies.

e The excess in R(K!”) can be accommodated partially.

> predictions for Belle-ll T ey, T—em

> predictions for LHC

9
BR(RS*® et ) ~ BR(RS Y > 71 j3) ~ —2m62 BR(RS?? —775)
mT
+5/3 +5/3 m% +5/3
BR(R, " —ett) ~ BR(R, " —77t) ~ 93 BR(R, " —775)
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> and much more in Phys. Rev. D 101, 095024 (2020)



2" part: gauge LQ resurrection

WORK IN PROGRESS

Stay within SU(4) x SU(2) x U(1), add extra vector-like leptons

nr =1 et = 4
€L HL TL €ErR MR TR
dr fluge Ugy Udr| Uda drR (Vge Vdy Vdr| Va4 Vds
SL | Usge Usy Ust Us4 SR || Use Usy Usr| VUsa Uss
b ||upe Uy Upr| Ups OR || Vbe by Vbr| Uba Ubs
Uge U4y Usr Ugq V4e U4y UVar V44 Ugs

Use Usy Usr Us4  Uss
- For combinations of n,. . =0, 1, ... list all first signals predicted by
any shape of the LQ mixing matrix.

> Find smallest (n,,, n_) needed to reproduce some of the current B-
meson anomalies

How to:

> combine analytical approach with numerical scanning

> flavio, smelli...
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Thank you for your attention
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