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We show that by adding a single new scalar particle to the standardmodel, a TeV-scale leptoquark with the
quantum numbers of a right-handed down quark, one can explain in a natural way three of the most striking
anomalies of particle physics: the violation of lepton universality in B̄ → K̄lþl− decays, the enhanced
B̄ → Dð�Þτν̄ decay rates, and the anomalous magnetic moment of themuon. Constraints from other precision
measurements in the flavor sector can be satisfied without fine-tuning. Our model predicts enhanced
B̄→ K̄ð�Þνν̄ decay rates and a new-physics contribution toBs − B̄s mixing close to the current central fit value.
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Introduction.—Rare decays and low-energy precision
measurements provide powerful probes of physics beyond
the standard model (SM). During the first run of the LHC,
many existing measurements of such observables were
improved and new channels were discovered, at rates
largely consistent with SM predictions. However, a few
anomalies observed by previous experiments have been
reinforced by LHC measurements and some new anoma-
lous signals have been reported. The most remarkable
example of a confirmed effect is the 3.5σ deviation from the
SM expectation in the combination of the ratios

RDð�Þ ¼ ΓðB̄ → Dð�Þτν̄Þ
ΓðB̄ → Dð�Þlν̄Þ ; l ¼ e; μ: ð1Þ

An excess of the B̄ → Dð�Þτν̄ decay rates was first noted by
BABAR [1,2], and it was shown that this effect cannot be
explained in terms of type-II two Higgs-doublet models.
The relevant rate measurements were consistent with those
reported by Belle [3–5] and were recently confirmed by
LHCb for the case of RD� [6]. Since these decays are
mediated at tree level in the SM, relatively large new-
physics contributions are necessary in order to explain the
deviations. Taking into account the differential distributions
dΓðB̄ → Dτν̄Þ=dq2 provided by BABAR [2] and Belle [7],
only very few models can explain the excess, and they
typically require new particles with masses near the TeV
scale and Oð1Þ couplings [8–17]. One of the interesting
new anomalies is the striking 2.6σ departure from lepton
universality of the ratio

RK ¼ ΓðB̄ → K̄μþμ−Þ
ΓðB̄ → K̄eþe−Þ ¼ 0.745þ0.090

−0.074 � 0.036 ð2Þ

in the dilepton invariant mass bin 1 GeV2 ≤ q2 ≤ 6 GeV2,
reported by LHCb [18]. This ratio is essentially free from
hadronic uncertainties, making it very sensitive to new
physics. Equally intriguing is a discrepancy in angular

observables in the rare decays B̄ → K̄�μþμ− seen by LHCb
[19], which is however subject to significant hadronic
uncertainties [20–22]. Both observables are induced by
loop-mediated processes in the SM, and assuming Oð1Þ
couplings one finds that the dimension-6 operators that
improve the global fit to the data are suppressed by mass
scales of order tens of TeV [23–26].
In this Letter we propose a simple extension of the SM by

a single scalar leptoquark ϕ transforming as ð3; 1;− 1
3
Þ

under the SM gauge group, which can explain both theRDð�Þ

and the RK anomalies with a low mass Mϕ ∼ 1 TeV and
Oð1Þ couplings. The fact that such a particle can explain the
anomalous B̄ → Dð�Þτν̄ rates and q2 distributions is well
known [13,17]. Here we show that the same leptoquark can
resolve in a natural way the RK anomaly and explain the
anomalous magnetic moment of the muon. Reproducing
RK with a light leptoquark is possible in our model because
the transitions b → slþl− are only mediated at loop level.
Such loop effects have not been studied previously in the
literature. We also discuss possible contributions to Bs − B̄s

mixing, the rare decays B̄ → K̄ð�Þνν̄, D0 → μþμ−, τ → μγ,
and the Z-boson couplings to fermions. We focus primarily
on fermions of the second and third generations, leaving a
more complete analysis for future work.
The leptoquark ϕ can couple to LQ and eRuR, as well as

to operators which would allow for proton decay and will
be ignored in the following. Such operators can be
eliminated, e.g., by means of a discrete symmetry, under
which SM leptons and ϕ are assigned opposite parity. The
leptoquark interactions follow from the Lagrangian

Lϕ ¼ ðDμϕÞ†Dμϕ −M2
ϕjϕj2 − ghϕjΦj2jϕj2

þ Q̄cλLiτ2Lϕ� þ ūcRλReRϕ� þ H:c:; ð3Þ
where Φ is the Higgs doublet, λL;R are matrices in
flavor space, and ψc ¼ Cψ̄T are charge-conjugate spinors.
Note that our leptoquark shares the quantum numbers of a
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right-handed sbottom, and the couplings proportional to λL
can be reproduced from the R-parity violating superpoten-
tial. The above Lagrangian refers to the weak basis.
Switching to the mass basis for quarks and charged leptons,
the couplings to fermions take the form

Lϕ∋ūcLλLueeLϕ� − d̄cLλLdννLϕ� þ ūcRλRueeRϕ� þ H:c:; ð4Þ
where

λLue ¼UT
uλLUe; λLdν ¼UT

dλL; λRue ¼VT
uλRVe; ð5Þ

and Uq (Vq) denote the rotations of the left-handed (right-
handed) fermion fields. These definitions imply

VT
CKMλLue ¼ λLdνUe; ð6Þ

which involves the CKM matrix VCKM ¼ U†
uUd. ATLAS

and CMS have searched for pair-produced leptoquarks in
various final states. The search channels ϕϕ� → μþμ−jj
and ϕϕ� → bb̄νν̄ are the most relevant ones for our
analysis. The most recent ATLAS/CMS analyses exclude
a leptoquark lighter than 850 GeV=760 GeV at 95% C.L.,
assuming Brðϕ → μjÞ ¼ 0.5 [27,28]. ATLAS also derives
a lower bound of 625 GeVassuming Brðϕ → bνÞ ¼ 1 [27].
These bounds can be weakened by reducing the branching
fractions to the relevant final states.
Tree-level processes.—The leptoquark ϕ mediates semi-

leptonic B-meson decays at tree level, as shown in the first
graph of Fig. 1. This gives rise to the effective Lagrangian

LðϕÞ
eff ¼ 1

2M2
ϕ

�
−λL�uiljλ

L
bνk

ūiLγμbLl̄
j
Lγ

μνkL

þ λR�uiljλ
L
bνk

�
ūiRbLl̄

j
Rν

k
L −

ūiRσμνbLl̄
j
Rσ

μννkL
4

��
; ð7Þ

where i, j, k are flavor indices. The first term generates
additive contributions to the CKMmatrix elements Vub and
Vcb, which may be different for the different lepton flavors.
The second term includes novel tensor structures not
present in the SM. It may help to explain why determi-
nations of Vub and Vcb from inclusive and exclusive
B-meson decays give rise to different results. Of particular
interest are the decays B̄ → Dð�Þτν̄, whose rates are found
to be about 30% larger than in the SM. A model-
independent analysis of this anomaly in the context of
effective operators, including the effects of renormaliza-
tion-group (RG) evolution from μ ¼ Mϕ to μ ¼ mb, has
been performed in Refs. [13,17]. In the last paper it was

found that an excellent fit to the experimental data is
obtained for a scalar leptoquark with parameters

λL�cτ λLbντ ≈ 0.35M̂2
ϕ; λR�cτ λLbντ ≈ −0.03M̂2

ϕ; ð8Þ

with large and anticorrelated errors, where it was assumed
that the only relevant neutrino is ντ, as only this amplitude
can interfere with the SM and hence give rise to a large
effect. Throughout this Letter, M̂ϕ ≡Mϕ=TeV. For a
leptoquark mass near the TeV scale, these conditions
can naturally be satisfied with Oð1Þ left-handed and
somewhat smaller right-handed couplings. We will ignore
the three other fit solutions found in Ref. [17], since they
require significantly larger couplings.
Our model also gives rise to tree-level flavor-changing

neutral currents (FCNCs), some examples of which are
shown in Fig. 1. Particularly important for our analysis are
the rare decays B̄ → K̄νν̄ and D0 → μþμ−. The effective
Lagrangian for B̄ → K̄ð�Þνν̄ as well as the corresponding
inclusive decay reads

LðϕÞ
eff ¼ 1

2M2
ϕ

λL�sνiλ
L
bνj

s̄LγμbLν̄iLγ
μνjL: ð9Þ

Apart from possibly different neutrino flavors, this involves
the same operator as in the SM. It follows that the ratio
Rνν̄ ¼ Γ=ΓSM for either the exclusive or the inclusive
decays is given by

RðϕÞ
νν̄ ¼ 1 −

2r
3
Re

ðλLλL†Þbs
VtbV�

ts
þ r2

3

ðλLλL†ÞbbðλLλL†Þss
jVtbV�

tsj2
; ð10Þ

where ðλLλL†Þbs ¼
P

iλ
L
bνi
λL�sνi etc., and

r ¼ s4W
2α2

1

X0ðxtÞ
m2

W

M2
ϕ

≈
1.91

M̂2
ϕ

: ð11Þ

X0ðxtÞ¼½xtð2þxtÞ=8ðxt−1Þ�þ½3xtðxt−2Þ=8ð1−xtÞ2�lnxt≈
1.48 with xt ¼ m2

t =m2
W denotes the SM loop function, and

s2W ¼ 0.2313 is the sine squared of the weak mixing angle.
Currently the strongest constraint arises from upper bounds
on the exclusive modes B− → K−νν̄ and B− → K�−νν̄
obtained by BABAR [29] and Belle [30], which yield Rνν̄ <
4.3 and Rνν̄ < 4.4 at 90% C.L. [31]. Using the Schwarz
inequality, we then obtain from Eq. (10)

−1.20M̂2
ϕ < Re

ðλLλL†Þbs
VtbV�

ts
< 2.25M̂2

ϕ: ð12Þ

The FCNC processD0 → μþμ− can arise at tree level in our
model. Neglecting the SM contribution, which is two
orders of magnitude smaller than the current experimental
upper bound, we find the decay rateFIG. 1. Tree-level diagrams contributing to weak decays.
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Γ ¼ f2Dm
3
D

256πM4
ϕ

�
mD

mc

�
2

βμ

�
β2μjλLcμλR�uμ − λRcμλ

L�
uμ j2

þ
����λLcμλR�uμ þ λRcμλ

L�
uμ þ

2mμmc

m2
D

ðλLcμλL�uμ þ λRcμλ
R�
uμÞ

����2
�
;

ð13Þ

where fD ¼ 212ð1Þ MeV [32] is the D-meson decay
constant and βμ ¼ ð1 − 4m2

μ=m2
DÞ1=2. We use the running

charm-quark mass mc ≡mcðMϕÞ ≈ 0.54 GeV to properly
account for RG evolution effects up to the high scale
Mϕ ∼ 1 TeV. Assuming that either the mixed-chirality or
the same-chirality couplings dominate, we derive from the
current experimental upper limit BrðD0 → μþμ−Þ <
7.6 × 10−9 (at 95% C.L.) [33] the bounds

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
jλLcμj2jλRuμj2 þ jλRcμj2jλLuμj2

q
< 1.2 × 10−3M̂2

ϕ;

jλLcμλL�uμ þ λRcμλ
R�
uμ j < 0.051M̂2

ϕ: ð14Þ

Compared with Ref. [34] we obtain a stronger bound on the
mixed-chirality couplings, because we include RG evolu-
tion effects of the charm-quark mass. On the other hand, a
stronger bound (by about a factor 3) than ours on the
same-chirality couplings can be derived from the decay
Dþ→πþμþμ− [34,35]. A comprehensive analysis of other
rare charm processes along the lines of these references is
left for future work. Note that relations (8), (12), and (14)
can naturally be satisfied assuming hierarchical matrices
with Oð1Þ entries for the left-handed couplings and an
overall suppression of right-handed couplings. Such a
suppression is technically natural, since the right-handed
couplings arise fromadifferent operator in theLagrangian (4).
Loop-induced processes.—Earlier this year, LHCb

reported a striking departure from lepton universality in
the ratio RK in Eq. (2) [18]. Leptoquarks can provide a
natural source of flavor universality violation, because their
couplings to fermions are not governed by gauge
symmetries, see, e.g., Refs. [36,37]. A model-independent
analysis of this observable was presented in Refs. [38–40],
while global fits combining the data on RK with other
observables in b → slþl− transitions (in particular, angular
distributions in B̄ → K̄�μþμ−) were performed in
Refs. [23–26]. The authors of Refs. [38–40] also studied
leptoquarkmodels, in which contributions toRK arise at tree
level. In this case, the leptoquark mass is expected to be
outside the reach for discovery at the LHC, unless the
relevant couplings are very small. In our model, effects on
RK arise first at one-loop order from diagrams such as those
shown in Fig. 2, whilewe do not find any contributions from
flavor-changing γ and Z penguins. Working in the limit
where M2

ϕ ≫ m2
t;W , we obtain for the contributions to the

relevant Wilson coefficients in the basis of Ref. [38]

CμðϕÞ
LL ¼ m2

t

8παM2
ϕ

jλLtμj2 −
1

64πα

ffiffiffi
2

p

GFM2
ϕ

ðλLλL†Þbs
VtbV�

ts
ðλL†λLÞμμ;

CμðϕÞ
LR ¼ m2

t

16παM2
ϕ

jλRtμj2
�
ln
M2

ϕ

m2
t
− fðxtÞ

�

−
1

64πα

ffiffiffi
2

p

GFM2
ϕ

ðλLλL†Þbs
VtbV�

ts
ðλR†λRÞμμ; ð15Þ

where mt ≡mtðmtÞ ≈ 162.3 GeV is the top-quark mass
and fðxtÞ ¼ 1þ ½3=ðxt − 1Þ�f½ln xt=ðxt − 1Þ� − 1g ≈ 0.47.
Analogous expressions hold for b → seþe− transitions. The
first term in each expression arises from the four mixedW −
ϕ box graphs. Relation (6) ensures that the sum of these
diagrams is gauge invariant. Importantly, these terms inherit
the CKM and GIM suppression factors of the SM box
diagrams. The remaining terms result from the box diagram
containing two leptoquarks. A good fit to the data can be
obtained for −1.5 < Cμ

LL < −0.7 and Cμ
LR ≈ 0 at μ ∼Mϕ,

assuming that newphysics only affects themuonmode—the
“one-operator benchmark point” considered in Ref. [38].
In this Letter we concentrate on this benchmark point
for simplicity. Interestingly, the global fit to all
b → slþl− data is also much improved for Cμ

LL ≈ −1
and Cμ

LR ≈ 0 [23–26], and even the slight deviation in the
ratio BrðBs → μþμ−Þ=BrðBs → μþμ−ÞSM ¼ 0.79� 0.20
seen in the combination of LHCb [41] and CMS [42]
measurements can be explained. These observations yield
further evidence for the suppression of right-handed lep-
toquark couplings compared with left-handed ones. Wewill
see below that such a pattern is also required by purely
leptonic rare processes.
The contributions from mixed W − ϕ box graphs in

Eq. (15) are controlled by the couplings of the leptoquark to
top quarks and muons. These terms are predicted to be
positive in our model and, hence, alone they cannot explain
the RK anomaly. The contributions from the box graph with
two internal leptoquarks are thus essential to reproduce the
benchmark value Cμ

LL ≈ −1. This requires
X
i

jλLuiμj2Re
ðλLλL†Þbs
VtbV�

ts
− 1.74jλLtμj2 ≈ 12.5M̂2

ϕ: ð16Þ

The analogous combination of right-handed couplings
should be smaller, so as to obtain Cμ

LR ≈ 0. Combining
Eq. (16) with the upper bound in (12) yieldsffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

jλLuμj2 þ jλLcμj2 þ
�
1 −

0.77

M̂2
ϕ

�
jλLtμj2

s
> 2.36; ð17Þ

FIG. 2. Loop graphs contributing to b → sμþμ− transitions.

PRL 116, 141802 (2016) P HY S I CA L R EV I EW LE T T ER S
week ending
8 APRIL 2016

141802-3



where the top contribution is suppressed for the leptoquark
masses we consider. In order to reproduce Cμ

LL ¼ −0.7 or
−1.5 instead of the benchmark value −1, the right-hand
side of this bound must be replaced by 2.0 or 2.9,
respectively. The above condition can naturally be satisfied
with a large generation-diagonal coupling λLcμ.
The ratio ðλLλL†Þbs=ðVtbV�

tsÞ in Eq. (16) can also be
constrained by the existing measurements of the Bs − B̄s
mixing amplitude. In our model the new-physics contri-
bution arises from box diagrams containing two lepto-
quarks, which generate the same operator as in the SM.
It is thus useful to follow the suggestion of the
UTfit Collaboration and define the ratio CBs

e2iϕBs ≡
hBsjHfull

eff jB̄si=hBsjHSM
eff jB̄si [43]. We obtain

CðϕÞ
Bs

e2iϕ
ðϕÞ
Bs ¼ 1þ 1

g4S0ðxtÞ
m2

W

M2
ϕ

�ðλLλL†Þbs
VtbV�

ts

�
2

; ð18Þ

where g ¼ ffiffiffiffiffiffiffiffi
4πα

p
=sW is the SU(2) gauge coupling, and

S0ðxtÞ¼½ð4xt−11x2tþx3t Þ=4ð1−xtÞ2�−½3x3t lnxt=2ð1−xtÞ3�≈
2.30 is the loop function for the SM box diagram. The
values obtained from the global fit are CBs

¼1.052�0.084
and ϕBs

¼ ð0.72� 2.06Þ°, which when interpreted as a
measurement of leptoquark parameters gives

ðλLλL†Þbs
VtbV�

ts
≈ ð1.87þ 0.45iÞM̂ϕ: ð19Þ

Note that for Mϕ ≲ 1 TeV the central value of the real part
of this ratio is close to the upper bound obtained in Eq. (12).
At 90% C.L. the real part can be as large as 3.6M̂ϕ, while
the phase becomes undetermined. As long as Mϕ <
1.6 TeV, the upper bound on the real part is thus somewhat
weaker than the one obtained from Eq. (12). It is interesting
that to reproduce the benchmark value Cμ

LL ≈ −1we need a
value of ðλLλL†Þbs close to the upper bound in Eq. (16) and
close to the central value in Eq. (19). Our model thus
predicts that the B̄ → K̄ð�Þνν̄ decay rates are enhanced
compared with the SM, and that future measurements
should find a new-physics contribution to Bs − B̄s mixing
close to the current best fit value.
Leptoquark contributions to the dipole coefficient C7γ

mediating B̄ → Xsγ decays result in

C7γ ¼ CSM
7γ þ

�
v

12Mϕ

�
2 ðλLλL†Þbs

VtbV�
ts

: ð20Þ

Relation (12) implies that the corresponding change in the
B̄ → Xsγ branching ratio is less than about 1% and thus
safely below the experimental bound.
Further constraints on the leptoquark couplings entering

Eq. (17) arise from LEP measurements of the Z-boson
partial widths into leptons. In particular, we find for the
one-loop corrections to the Zμμ̄ couplings

gμA ¼ gμ;SMA � 3

32π2
m2

t

M2
ϕ

�
ln
M2

ϕ

m2
t
− 1

�
jλAtμj2

−
1

32π2
m2

Z

M2
ϕ

ðjλAuμj2 þ jλAcμj2Þ

×

��
δAL −

4s2W
3

��
ln
M2

ϕ

m2
Z
þ iπ þ 1

3

�
−
s2W
9

�
; ð21Þ

where the upper (lower) sign refers to A ¼ L (R). For
simplicity, we have set m2

Z=ð4m2
t Þ → 0 in the top contri-

bution, which numerically is a good approximation. We
require that the Z → μþμ− partial width agrees with its SM
value within 2σ of its experimental error. Assuming that the
left-handed couplings are larger than the right-handed ones,
and that a single coupling combination dominates, we
obtain

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
jλLcμj2 þ jλLuμj2

q
<

3.24M̂ϕ

b1=2cu

; jλLtμj <
1.22M̂ϕ

b1=2t

; ð22Þ

where bcu ¼ 1þ 0.39 ln M̂ϕ and bt ¼ 1þ 0.76 ln M̂ϕ.
The first relation is compatible with the bound (17) as
long as Mϕ > 0.67 TeV.
The couplings of the muon to up-type quarks, which

enter in Eq. (15), also contribute to the muon anomalous
magnetic moment aμ ¼ ðg − 2Þμ=2 and the rare decay
τ → μγ. In our model, new-physics contributions to these
quantities arise from the one-loop vertex corrections shown
in Fig. 3. Working in the limit whereM2

ϕ ≫ m2
t , we obtain,

in agreement with Refs. [44–46],

aðϕÞμ ¼
X
q¼t;c

mμmq

4π2M2
ϕ

�
ln
M2

ϕ

m2
q
−
7

4

�
ReðλRqμλL�qμÞ

−
m2

μ

32π2M2
ϕ

½ðλL†λLÞμμ þ ðλR†λRÞμμ�; ð23Þ

where mq ≡mqðmqÞ are running quark masses. The
present experimental value of aμ differs from the SM
prediction by ð287� 80Þ × 10−11 [47]. The last term above
is negative and thus of the wrong sign; however, it is
suppressed by the small muon mass. Assuming the worst
case, where the first bound in Eq. (22) is saturated, this term
contributes approximately −37 × 10−11. To reproduce the
observed value in our model, we must then require that (we
use mc ≈ 1.275 GeV)

acReðλRcμλL�cμ Þ þ 20.7atReðλRtμλL�tμ Þ ≈ 0.08M̂2
ϕ; ð24Þ

FIG. 3. Loop diagrams contributing to ðg − 2Þμ and τ → μγ.
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where at ¼ 1þ 1.06 ln M̂ϕ and ac ¼ 1þ 0.17 ln M̂ϕ.
Assuming hierarchical coupling matrices and a suppression
of right-handed couplings compared with left-handed ones,
as mentioned earlier, both terms on the left-handed side can
naturally be made of the right magnitude to explain the
anomaly. We stress that aμ is the only observable studied in
this Letter which requires a nonzero right-handed coupling
of the leptoquark. For example, if Eq. (17) is satisfied with
jλLcμj ∼ 2.4, the aμ anomaly can be explained with
jλRcμj ∼ 0.03. The leptoquark contribution to aμ is tightly
correlated with one-loop radiative corrections to the masses
of the charged leptons. Relation (24) ensures that these
corrections stay well inside the perturbative regime. The
Wilson coefficients of the dipole operators mediating the
radiative decay τ → μγ are given by expressions very
closely resembling those in Eq. (23) [45,48]. From the
current experimental bound Brðτ → μγÞ < 4.4 × 10−8 at
90% C.L. [49], we obtain

½jacλRcτλL�cμ þ 20.7atλRtτλL�tμ − 0.015ðλL†λLÞμτj2
þ ðL ↔ RÞ�1=2 < 0.017M̂2

ϕ: ð25Þ
The mixed-chirality contributions are naturally very small,
because they each involve one off-diagonal and one right-
handed coupling. The even-chirality contributions involve
at least one off-diagonal coupling, which makes them
small enough to satisfy the bound. Barring a fine-tuning,
relation (25) implies that jλRtτλL�tμ j2 þ jλLtτλR�tμ j2 < 6 × 10−7

(forMϕ ∼ 1 TeV). Assuming that this value is saturated, we
obtain a h → μ�τ∓ branching fraction ranging between
10−9 and 10−7 for ghϕ of Oð1Þ and Oð4πÞ, respectively,
which is many orders of magnitude smaller than the central
value of 0.84% reported by CMS [50]. This finding is in
accordance with a model-independent argument made in
Refs. [51,52]. It is possible to evade this conclusion by
means of excessive fine tuning, e.g., by precisely tuning the
three contributions on the left-hand side of Eq. (25) to cancel
each other, or by engineering analogous cancellations by
introducing a second leptoquark [51,53].
Conclusions.—We have argued that the violation of

lepton universality observed in RK and RDð�Þ can be
explained by extending the SM with a single scalar
leptoquark with mass Mϕ ∼ 1 TeV and Oð1Þ generation-
diagonal couplings to SUð2ÞL doublet quarks and leptons.
FCNC constraints from Bs − B̄s mixing, D → μþμ− and
τ → μγ result in upper bounds of order 10−1 − 10−2 on the
corresponding generation off-diagonal couplings, and of
order 10−2 − 10−3 on the couplings to SUð2ÞL singlet
quarks and leptons. Remarkably, a coupling jλRcμj ∼ 0.03
explains the anomalous value of aμ without introducing
further constraints. A graphical illustration of the allowed
parameter space for the most relevant leptoquark couplings
of our model can be found in the Supplemental Material
[54]. Our model makes several characteristic predictions,

including a correction to BrðZ → μþμ−Þ at least at the
current 1σ level, as well as sizeable and correlated effects in
Bs − B̄s mixing and B̄ → K̄ð�Þνν̄ decays. If the anomalies
persist, this pattern of deviations results in a complementary
discovery potential at Run-II of the LHC, the upcoming
Belle-II experiment, and a future FCC-ee (TLEP) collider.
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