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B-PHYSICS ANOMALIES
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S1 ⌘ (3,1, 1/3) U1 ⌘ (3,1, 2/3)

RD(⇤) = B(B ! D(⇤)⌧ ⌫̄)/B(B ! D(⇤)`⌫̄)`2(e,µ)

Rexp

D(⇤) > RSM

D(⇤)

RK(⇤) = B(B ! K(⇤)µµ)/B(B ! K(⇤)ee)|q22[q2
min

,q2
max

]

Rexp

K(⇤) < RSM

K(⇤)

p p ! ` `

p p ! ` ⌫

p p ! ��

p p ! � `

�
pair

= f(↵s,mLQ

)

�q
single

= y2q` gq(↵s,mLQ

)

q = u, d, s, c, b

�

6

⇠ x4

m4

LQ

m5

p

max(mN )

exp. � 0.05 eV

(mN )↵� =

3 sin 2✓

32⇡2

X

�=d,s,b

m�


lnx

1�

1� x
1�

� lnx
2�

1� x
2�

� �
y0�↵y�� + y0��y�↵

 

1

LEPTOQUARK ⌘ (SU(3), SU(2), U(1))

SCALAR VECTOR

S3 ⌘ (3,3, 1/3) U3 ⌘ (3,3, 2/3)

R2 ⌘ (3,2, 7/6) V2 ⌘ (3,2, 5/6)

R̃2 ⌘ (3,2, 1/6) Ṽ2 ⌘ (3,2,�1/6)
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S1 ⌘ (3,1, 1/3) U1 ⌘ (3,1, 2/3)

RD(⇤) = B(B ! D(⇤)⌧ ⌫̄)/B(B ! D(⇤)`⌫̄)`2(e,µ)

Rexp

D(⇤) > RSM

D(⇤)

RK(⇤) = B(B ! K(⇤)µµ)/B(B ! K(⇤)ee)|q22[q2
min

,q2
max

]

Rexp

K(⇤) < RSM

K(⇤)

p p ! ` `

p p ! ` ⌫

p p ! ��

p p ! � `

�
pair

= f(↵s,mLQ

)

�q
single

= y2q` gq(↵s,mLQ

)

q = u, d, s, c, b

�

6

⇠ x4

m4

LQ

m5

p

max(mN )

exp. � 0.05 eV

(mN )↵� =

3 sin 2✓

32⇡2

X

�=d,s,b

m�


lnx

1�

1� x
1�

� lnx
2�

1� x
2�

� �
y0�↵y�� + y0��y�↵

 

*See talks by Stephen F. King, Monica Pepe-Altarelli, and Diego Guadagnoli.
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SCALENEW PHYSICS = µNP≲ 1 TeV

SCALENEW PHYSICS = µNP≲ 30 TeV

◎L. Di Luzio and M. Nardecchia, arXiv:1706.01868.

◎

◎



B-PHYSICS ANOMALIES

*See talk by Stephen F. King.

The source of New Physics :
LEPTOQUARKS, … 

*



q(uark)–ℓ(epton)–L(epto)Q(uark)

NOMENCLATURE FOR NEW PHYSICS
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◎I. D., S. Fajfer, A. Greljo, J. F. Kamenik, and N. Košnik, arXiv:1603.04993.
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VIABLE B-PHYSICS ANOMALY SOURCES ◎

◎A. Angelescu, D. Bečirević, D. A. Faroughy, and O. Sumensari, arXiv:1808.08179.



VIABLE SCENARIO OF NEW PHYSICS
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◎A. Crivellin, D. Müller, and T. Ota, arXiv:1703.09226; D. Marzocca, arXiv:1803.10972.
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◎D. Buttazzo, A. Greljo, G. Isidori, and D. Marzocca, arXiv:1706.07808.
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TWO LEPTOQUARK MODEL
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S1 ⌘ (3,1, 1/3) U1 ⌘ (3,1, 2/3)

L � Y ij
R

¯Q0
i`

0
RjR2

+ Y ij
L ū0
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L ū0

Ri(i⌧2R
⇤
2

)

†L0
j + Y ij

¯Q0C
i i⌧

2

(⌧kS
k
3

)L0
j

RD(⇤) = B(B ! D(⇤)⌧ ⌫̄)/B(B ! D(⇤)`⌫̄)`2(e,µ)

Rexp

D(⇤) > RSM

D(⇤)

RK(⇤) = B(B ! K(⇤)µµ)/B(B ! K(⇤)ee)|q22[q2
min

,q2
max

]

Rexp

K(⇤) < RSM

K(⇤)

p p ! ` `

U
N

IT
A

RY
 R

ED
EF

IN
IT

IO
N

S

*See talk by Gustavo Branco.

*



TWO LEPTOQUARK MODEL

1

LEPTOQUARK RD(⇤) RK(⇤) RD(⇤)&RK(⇤)

S3 ⌘ (3,3, 1/3) ⇥ X ⇥
R2 ⌘ (3,2, 7/6) X X ⇥
S1 ⌘ (3,1, 1/3) X ⇥ ⇥
U3 ⌘ (3,3, 2/3) ⇥ X ⇥
U1 ⌘ (3,1, 2/3) X X X

LEPTOQUARK ⌘ (SU(3), SU(2), U(1))

SCALAR VECTOR

S3 ⌘ (3,3, 1/3) U3 ⌘ (3,3, 2/3)

R2 ⌘ (3,2, 7/6) V2 ⌘ (3,2, 5/6)

R̃2 ⌘ (3,2, 1/6) Ṽ2 ⌘ (3,2,�1/6)
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S̃1 ⌘ (3,1, 4/3) Ũ1 ⌘ (3,1, 5/3)
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S1 ⌘ (3,1, 1/3) U1 ⌘ (3,1, 2/3)

L � Y ij
R

¯Q0
i`

0
RjR2

+ Y ij
L ū0
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TWO LEPTOQUARK MODEL
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TWO LEPTOQUARK SU(5) MODEL
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LHC 13 TeV, 100 fb-1

t t τ τ
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b b, c c→ τ τ

c c ν ν
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= 0.8 TeV, = 2 TeV, θ ≃π/2mR2 mS3
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CONCLUSIONS
There is a two leptoquark model based on SU(5) gauge
symmetry that can address the B-physics anomalies.

The entire low-energy flavour structure of the set-up
originates from two SU(5) operators.

The proposed scenario accommodates all measured lepton
flavour universality ratios in B-meson decays, is consistent
with related flavour observables, and is compatible with
direct searches at the LHC.

The model is self-consistently perturbative, provides gauge
coupling unification, and predicts several yet-to-be-
measured flavour observables.
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