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Anomalies in CC b → cℓν transitions

RD(∗)

RD(∗) =
Br
(
B̄ → D(∗)τ ν̄τ

)
Br
(
B̄ → D(∗)ℓν̄ℓ

) , RExpt

D(∗) > RSM
D(∗)

RWA
D = 0.357± 0.029 , RWA

D∗ = 0.284± 0.012

RSM
D = 0.299± 0.003 , RSM

D∗ = 0.258± 0.005 .

RD and RD∗ exceed SM predictions by ∼ 2σ. With ρ = −0.40, the discrepancy

is 3.34σ between Expt and SM results.
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FCNC b → sℓℓ: A wealth of Information

Courtesy: W. Altmanshoffer, FPCP, 2025
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Anomalies in NC b → sℓℓ transitions

RK (∗)

In Dec, 22 LHCb released a reanalysis of RK (∗) measurements including

expt. systematics and a tighter selection for electrons [2212.09152,

2212.09153]

The four measurements of RK (∗) actually compatible with SM
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FFI observables in B0 → K ∗0ℓℓ

1 P ′
4,5

LHCb: PRL 125, 011802

(2020)

ATLAS Results show

∼ 2.7σ deviation
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FFI Observables in B∗+ → K ∗+µ+µ−
PRL 126, 161802 (2021)

3σ deviation for P2 in [6-8] GeV2 bin, while P ′
5 broadly agrees with the

deviation observed in B0 → K∗0µ+µ−.
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Angular analysis of B0 → K ∗0e+e−
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Effective Lagrangian for b → sℓ−ℓ+

The effective Hamiltonian mediating the NC leptonic/semileptonic

b → sℓ+ℓ−

HNC
eff = −4GF√

2
VtbV

∗
ts

[
6∑

i=1

Ci (µ)Oi +
∑

i=7,9,10,S,P

(
Ci (µ)Oi + C ′

i (µ)O′
i

)]
.

where Oi ’s are the dimension-six operators:

O(′)
7 =

αem

4π

[
s̄σµν

(
msPL(R) +mbPR(L)

)
b

]
Fµν ,

O(′)
9 =

αem

4π

(
s̄γµPL(R)b

)
(ℓ̄γµℓ) , O(′)

10 =
αem

4π

(
s̄γµPL(R)b

)
(ℓ̄γµγ5ℓ) ,

O(′)
S =

αem

4π

(
s̄PL(R)b

)
(ℓ̄ℓ) , O(′)

P =
αem

4π

(
s̄PL(R)b

)
(ℓ̄γ5ℓ) ,

The primed as well as (pseudo)scalar operators are absent in the SM and

can be generated only in the BSM theories.
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Courtesy: W. Altmanshoffer, FPCP, 2025
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Global deviation from SM over all b → sµµ

Courtesy: E. Smith, FPCP, 2025

11 / 44



Anomalies in b → sνν̄ transition (2311.14647)

Recently Belle II reported the BR for B+ → K+νν̄ using 362 fb−1 data

with Hadronic and Inclusive Tagging

B(B+ → K+νν̄) = (2.3± 0.5(stat)+0.5
−0.4(syst))× 10−5

which has 2.7σ deviation with the SM result.

Combining this with previous data gives the new world average:

B(B+ → K+νν̄) = (1.4± 0.4)× 10−5

Precise SM prediction, does not suffer much from hadronic uncertainties

B(B+ → K+νν̄) = (5.58± 0.37)× 10−6 (HPQCD Collab)

including the long distance contributions (0.61± 0.06)× 10−6.

Attractive scenarios: Additional decay channels with undetected final

states, e.g., sterile neutrinos, dark matter, long-lived particles

Light sterile neutrinos are well motivated and occur numerous minimal

extension of SM
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Summary of B → Kνν̄ Measurements

2311.14647, Belle-II Collab.
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List of Anomalies in Flavour sector
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New Physics in b → sνν with sterile neutrinos (2309.02940)

Attractive explanation of the excess in B+ → K++inv is an additional

decay channel with undetected final states, like sterile neutrinos, Dark

Matter, Long-lived particles

Additional light sterile neutrinos are particularly well motivated,proposed

as an explanation of R(D(∗)) anomaly by introducing new decay channels

B → D(∗)τN

We consider SMEFT extended by sterile neutrinos (νSMEFT)

Take into account additional decay channels due to νs/N

Identify the viable regions of parameter space which explains

B+ → K++inv. excess, consistent with the non-observation of

the other three B → K (∗)+inv. modes

satisfy the limits on invisible Bs decays and measurements of

CC B → D(∗)ℓν decays.
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Effective field theory framework

The dim-6 operators νSMEFT which contribute to b → sνν at tree level:

L = CQN(Q̄γµQ)(N̄γµN) + CdN(d̄γµd)(N̄γµN)

+ CLNQd(L̄αN)ϵαβ(Q̄
βd) + CLNQdT(L̄ασµνN)ϵαβ(Q̄

βσµνd) ,

Assigning lepton number +1 to N, all four operators are lepton number

conserving

Only a few operators in LEFT are generated at tree level from the set of

νSMEFT operators

The relevant interactions for b → sνν and b → cℓν processes are

L =
∑

X=L,R

CVLX
νd OVLX

νd +
(
C SLL
νd OSLL

νd + CTLL
νd OTLL

νd

+ CVLL
νeduOVLL

νedu + C SLL
νeduOSLL

νedu + CTLL
νeduOTLL

νedu + h.c.
)
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Effective field theory framework

The effective operators

OVLX
νd = (νLγµνL)(dXγ

µdX ) , OSLL
νd = (νc

LνL)(dRdL) , OTLL
νd = (νc

LσµννL)(dRσ
µνdL) ,

OVLL
νedu = (νLγµeL)(dLγ

µuL) , OSLL
νedu = (νc

LeL)(dRuL) , OTLL
νedu = (νc

LσµνeL)(dRσ
µνuL) .

The measured values of b → sνν mediated processes are

BR(B+ → K+ + inv) = (1.4± 0.4)× 10−5

BR(B0 → K 0 + inv) < 2.6× 10−5

BR(B0 → K⋆0 + inv) < 1.8× 10−5

BR(B+ → K⋆+ + inv) < 4.0× 10−5
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Some Results

Figure: All Wilson coefficients are fixed to C = 0.01TeV−2 at µ = 1

TeV. The solid lines are for massless sterile neutrinos and the dashed line

for a sterile neutrino of mass m1 = 1.5 GeV.
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Some Results

Figure: Effect of single operator on B+ → K+νν as a function of sterile

neutrino mass. Vector operators OQN with sterile neutrino masses of

m1 ≳ 1.5 GeV can explain the observed excess. The most promising

explanation of the observed excess is provided by scalar operators OLNQd.
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Some Results

Figure: Dependence of BR(B+ → K+νν) on the scalar Wilson coefficient

CLNQd
2123 . The region to the left of the vertical green and red lines is

consistent with B0 → K⋆0νν and thus the scalar operators are able to

explain the observed excess.
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UV Completion

The most straightforward UV completion of the scalar operator OLNQd is

provided by a second EW scalar doublet η ∼ (1, 2,− 1
2
) with its Yukawa

interactions

L̄Nη, Q̄iσ2η
∗d .

Integrating out the scalar doublet η results in the scalar operator OLNQd

However, it also generates the 4-fermion operators (L̄γµL)(N̄γµN) and

(Q̄γµQ)(d̄γµd) which contribute to Bs − Bs mixing and charged lepton

decays ℓi → ℓj + inv

The required size of t CLNQd ∼ 0.02TeV−2 requires the doublet scalar to

have a mass of at most O(7) TeV for Yukawa couplings of order unity.

The vector operators can be generated using leptoquarks,

e.g. S1 ∼ (3̄, 1, 1
3
) LQ leads to the operator OdN via its Yukawa

interaction NcS1d .
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Lµ − Lτ Model with Scalar LQ S1(3̄, 1, 1/3) (PRD 105, 015033)

Field SU(3)C × SU(2)L × U(1)Y U(1)Lµ−Lτ Z2

Fermions QL ≡ (u, d)TL (3, 2, 1/6) 0 +

uR (3, 1, 2/3) 0 +

dR (3, 1,−1/3) 0 +

ℓL ≡ eL, µL, τL (1, 2,−1/2) 0, 1,−1 +

ℓR ≡ eR , µR , τR (1, 1,−1) 0, 1,−1 +

Ne ,Nµ,Nτ (1, 1, 0) 0, 1,−1 −
Scalars H (1, 2, 1/2) 0 +

η (1, 2, 1/2) 0 −
ϕ2 (1, 1, 0) 2 +

S1 (3̄, 1, 1/3) −1 −
Gauge bosons W i

µ (i = 1, 2, 3) (1, 3, 0) 0 +

Bµ (1, 1, 0) 0 +

Vµ (1, 1, 0) 0 +

Table: Fields and their charges of the proposed U(1)Lµ−Lτ model.
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Lagrangian of the Model

The Lagrangian of the present model can be written as

LG = −1

4

(
ŴµνŴ

µν + B̂µνB̂
µν + V̂µνV̂

µν + 2 sinχB̂µνV̂
µν
)
,

Lf = −1

2
MeeNc

eNe −
fµ
2

(
Nc

µNµϕ
†
2 + h.c.

)
− fτ

2

(
Nc

τNτϕ2 + h.c.
)

−1

2
Mµτ (Nc

µNτ + Nc
τNµ)−

∑
l=e,µ,τ

(Yll(ℓL)l η̃NlR + h.c)

−
∑

q=d,s,b

(yqR d c
qRS1Nµ + h.c.),

LG−f = −gµτµγµµV̂µ + gµττγ
µτ V̂µ − gµτνµ γµ(1− γ5)νµV̂µ

+gµτντ γ
µ(1− γ5)ντ V̂µ−gµτNµV̂µγ

µγ5Nµ + gµτNτ V̂µγ
µγ5Nτ ,

LS =

∣∣∣∣(i∂µ − g

2
τ a · Ŵa

µ − g ′

2
B̂µ

)
η

∣∣∣∣2 + ∣∣∣∣(i∂µ − g ′

3
B̂µ + gµτ V̂µ

)
S1

∣∣∣∣2
+
∣∣∣(i∂µ − 2gµτ V̂µ

)
ϕ2

∣∣∣2 − V (H, η, ϕ2, S1).

23 / 44



Scalar potential

The scalar potential V is expressed as

V (H, η, ϕ2, S1) = V (H) + µ2
ηη

†η + λHη(H
†H)(η†η) + λη(η

†η)2

+ λ′
Hη(H

†η)(η†H) +
λ′′
Hη

2

[
(H†η)2 + h.c.

]
+ µ2

ϕ(ϕ
†
2ϕ2) + λϕ(ϕ

†
2ϕ2)

2

+ µ2
S(S1

†S1) + λS(S1
†S1)

2 +
[
λHϕ(ϕ

†
2ϕ2) + λHS(S

†
1 S1)

]
(H†H)

+ λSϕ(ϕ
†
2ϕ2)(S1

†S1) + ληϕ(ϕ
†
2ϕ2)(η

†η) + λSη(S1
†S1)(η

†η).

SSB occurs when the scalars get their VEVs: ⟨ϕ2⟩ = v2√
2
, ⟨H⟩ = v√

2
,

SU(2)L × U(1)Y × U(1)Lµ−Lτ =⇒ SU(2)L × U(1)Y =⇒ U(1)em

We have µ2
η, µ

2
S > 0 and the masses of the SLQ and inert doublet η are

M2
S1 = 2µ2

S + λHSv
2 + λSϕv

2
2 ,

M2
ηc = µ2

η + λHηv
2/2 + ληϕv

2
2 /2,

M2
ηr,i = µ2

η +
(
λHη + λ′

Hη ± λ′′
Hη

)
v 2/2 + ληϕv

2
2 /2.
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Gauge mixing

For the mixing of U(1)Y and U(1)Lµ−Lτ gauge bosons, we consider the

GL(2,R) transformation(
B̄µ

V̄µ

)
=

(
1 sinχ

0 cosχ

)(
B̂µ

V̂µ

)
.

Thus, the mass matrix of gauge fields in the basis
(
W 3

µ, B̄µ, V̄µ

)
as

M2
G =

 1
8
g 2v 2 − 1

8
gg ′v 2 1

8
gg ′ tanχv 2

− 1
8
gg ′v 2 1

8
g ′2v 2 − 1

8
g ′2 tanχv 2

1
8
gg ′ tanχv 2 − 1

8
g ′2 tanχv 2 2g 2

µτ secχ
2v 2

 .

Diagonalization of M2
G gives the masses of the physical gauge bosons

M2
Z = M2

ZSM
cosα2 − δM2 sin 2α+M2

V̄ sinα2,

M2
Z ′ = M2

ZSM
sinα2 + δM2 sin 2α+M2

V̄ cosα2,

α =
1

2
tan−1

[
2 δM2

M2
V̄
−M2

ZSM

]
.
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Scalar and Fermion mixing

The CP-even scalars h and h2 as well as the heavy fermion states Nµ and

Nτ mix with the mixing matrices given as

M2
H =

(
2λHv

2 λHϕvv2
λHϕvv2 2λϕv

2
2

)
, MN =

(
1√
2
fµv2 Mµτ

Mµτ
1√
2
fτv2

)
.

One can diagonalize the above mass matrices using a 2× 2 rotation

matrix

UT
ζ M2

HUζ = diag [M2
H1
,M2

H2
], UT

β MNUβ = diag [M−,M+],

with ζ = 1
2
tan−1

(
λHϕvv2

λϕv 2
2 − λHv 2

)
, β = 1

2
tan−1

(
2Mµτ

(fτ − fµ)(v2/
√
2)

)
.

The lightest fermion mass eigenstate N− considered as probable DM

candidate, and MH1 as the SM Higgs

MS1 M+ MH1
MH2

sinβ sin ζ χ α× 104

1200 500 125 500 1/2 10−3 − 10−2 10−3 4.83− 4.85

Table: Values of the model parameters used in the analysis (masses

are in GeV). 26 / 44



Dark Matter Relic Abundance

The relic density of the light DM (N−) is computed via freeze-out mechanism

through the following decay channels:

N−N− → µµ, ττ , νµνµ, ντντ (s channel Z ′ and η portal)

→ dd , ss (t channel SLQ(S1) portal)

DM relic density is computed by

Ωh2 =
2.14× 109GeV−1

g ∗1/2 MPl

1

J(xf )
, J(xf ) =

∫ ∞

xf

⟨σv⟩(x)
x2

dx .

where x = M−/T and xf is the freeze out parameter.
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Detection prospects

SLQ portal spin-dependent (SD) cross section can arise from the effective

interaction

LSD
eff ≃

y2
qR cos2 β

4(M2
S1

−M2
−)

(N−γµγ5N−)(qγµγ
5q) ,

and the computed cross section is given as

σSD =
µ2
r

π

cos4 β

(M2
S1

−M2
−)2

[
y2
dR∆d + y2

sR∆s
]2

Jn(Jn + 1).

The WIMP-nucleon cross section via (Z , Z ′) portal and ( H1, H2) portal is

found to be very small and insensitive to direct detection experiments.
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Constraints from Flavour sector

Model parameters of LQ and Z ′ couplings can be constrained using RK (∗) and

Br(B → Xsγ).

The effective Hamiltonian mediating b → sl+l− is

Heff = −
4GF√

2
VtbV

∗
ts

[
6∑

i=1

Ci (µ)Oi +
∑

i=7,9,10

(
Ci (µ)Oi + C ′

i (µ)O
′
i

)]
,

O
(′)
7 =

e

16π2

[
s̄σµν

(
msPL(R) +mbPR(L)

)
b
]
Fµν ,

O
(′)
9 =

αem

4π
(s̄γµPL(R)b)(l̄γµl) , O

(′)
10 =

αem

4π
(s̄γµPL(R)b)(l̄γµγ5l) ,

Following one loop diagrams provide non-zero contribution to the rare b → sll

processes (2nd and 3rd diagrams ∝ mqM±/M2
S1
)

S1

b s

N−, N+ N−, N+

Z′

l l̄

1

N−, N+

b s

S1 S1

H1,H2

l l̄

1

S1

b s

N−, N+ N−, N+

H1,H2

l l̄

1
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Z ′ exchange penguin diagram gives the transition amplitude of b → sll process

M =
1

25π2

y2
qRg

2
µτ

(q2 −M2
Z ′ )

Vsb(χ−, χ+)
[
ū(pB)γ

µ(1 + γ5)u(pK ))
][

v̄(p2)γµu(p1))
]
,

which provides additional primed Wilson coefficient

C ′NP
9 =

√
2

24πGFαemVtbV
∗
ts

y2
qRg

2
µτ

(q2 −MZ ′ 2)
Vsb (χ−, χ+) ,

Vsb (χ−, χ+) is the loop function and χ± = M2
±/M2

S1
.

As only C ′NP
9 involves, Bs → µµ(ττ) won’t play any role in constraining the

new parameters.

Absence of Z ′µτ coupling ⇒ LFV decays like B → K (∗)µτ , τ → µγ and

τ → 3µ are not allowed
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Thus, using RK/RK∗ and Br(B → Xsγ) observables, the gµτ , MZ ′ and the

yqR , M− allowed regions are shown below

CC
FR

BA
BA
R

DU
NE(g

-2
) μ

(3
σ
)

1 2 3 4 5 6

0.002

0.004

0.006

0.008

0.010

MZ' [GeV]

g
μ
τ

0.0 0.5 1.0 1.5 2.0 2.5

0.001

0.010

0.100

1

M- [GeV]

y
q
R

The allowed range of all the four new parameters consistent with flavor

phenomenology

Parameters yqR gµτ M− (GeV) MZ ′ (GeV)

Allowed range 0− 2.0 0− 0.01 0− 2.5 1− 6

Table: The allowed regions of yqR , gµτ , M− and MZ ′ parameters.

31 / 44



Footprints on b → s+ ̸E decay modes

In SM, b → s+ missing energy can be described by the b → sνν̄

The effective Hamiltonian in SM

Heff =
−4GF√

2
VtbV

∗
ts (C

ν
L Oν

L + Cν
ROν

R) + h.c.,

where

Oν
L =

αem

4π
(s̄RγµbL) (ν̄γ

µ (1− γ5) ν) , Oν
R =

αem

4π
(s̄LγµbR) (ν̄γ

µ (1− γ5) ν) ,

Cν
L = −X (xt)/ sin

2 θw , X (xt) = X0(xt) +
αs

4π
X1(xt),

In this model, the additional process involved is

b → s +missing energy = b → sνν + b → sN−N−
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Footprints on b → s+ ̸E decay modes

The relevant one-loop diagram for b → sN−N− is

S1

b s

N−, N+ N−, N+

Z′

N− N−

1

Thus, e.g., the amplitude of B → KN−N− process from the Z ′

exchanging diagram is

M = CNP(q2)[ū(pB)γ
µ(1 + γ5)u(pK ))][v̄(p2)γµu(p1))]

where

CNP(q2) =
1

25π2

y 2
qRg

2
µτ cos 2β cosα secχ

q2 −M2
Z ′

Vsb(χ−, χ+) ,
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Predicted Results for b → s+ ̸E decay modes

We use two sets of benchmark values of new parameters, allowed by both

the DM and flavor phenomenology

Benchmark yqR gµτ M− (GeV) MZ ′ (GeV)

Benchmark-I 2.0 0.002 1.7 4

Benchmark-II 2.0 0.008 1.8 4.8

Table: Benchmark values of yqR , M−, gµτ and MZ ′ parameters

used in our analysis.
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Predicted Results for b → s+ ̸E decay modes

12 14 16 18 20 22
0.0

0.2

0.4

0.6

0.8

1.0

q
2
[GeV

2
]

d
B
r
B

0
→

K
0
N

-
N

-


d
q
2

x
1
0
7

14 16 18 20 22
0.0

0.2

0.4

0.6

0.8

1.0

q
2
[GeV

2
]

d
B
r
B

0
→

K
0
N

-
N

-


d
q
2

x
1
0
7

12 13 14 15 16 17 18 19
0.0

0.2

0.4

0.6

0.8

1.0

q
2
[GeV

2
]

d
B
r
B

0
→

K
*
0
N

-
N

-


d
q
2

x
1
0
7

13 14 15 16 17 18 19
0.0

0.2

0.4

0.6

0.8

1.0

q
2
[GeV

2
]

d
B
r
B

0
→

K
*
0
N

-
N

-


d
q
2

x
1
0
7

12 13 14 15 16 17 18 19
0.0

0.2

0.4

0.6

0.8

1.0

q
2
[GeV

2
]

d
B
r
(B

s
→

ϕ
N
-
N

-
)

d
q
2

x
1
0
6

13 14 15 16 17 18
0.0

0.2

0.4

0.6

0.8

1.0

q
2
[GeV

2
]

d
B
r
(B

s
→

ϕ
N
-
N

-
)

d
q
2

x
1
0
7

35 / 44



Le − Lµ model with R̃2 Leptoquark : arXiv:2409.16961

Field SU(3)C × SU(2)L × U(1)Y U(1)Le−Lµ Z2

Fermions QL ≡ (u, d)TL (3, 2, 1/6) 0 +

uR (3, 1, 2/3) 0 +

dR (3, 1,−1/3) 0 +

ℓαL ≡ (να, α)L, (1, 2,−1/2) 1,−1, 0 +

ℓR ≡ αR , (1, 1,−1) 1,−1, 0 +

Ne ,Nµ,Nτ (1, 1, 0) 1,−1, 0 −
Scalars H (1, 2, 1/2) 0 +

η (1, 2, 1/2) 0 −
ϕ2 (1, 1, 0) 2 +

R̃2 (3, 2, 1/6) 1 −

Table: Fields in the chosen U(1)Le−Lµ
model.
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Dark Matter Relic Abundance

The relic density of the light DM (N1) is computed via freeze-out mechanism

through the following decay channels:

N1N1 → µ−µ+, e−e+, νµνµ, νeνe (s channel Z ′ portal)

→ (d , s, b)(d̄ , s̄, b̄), (u, c, t)(ū, c̄, t̄) (t channel LQ(R̃2
−1/3

, R̃2
2/3

) portal)

DM relic density is computed by

Ωh2 =
1.07× 109GeV−1

g ∗1/2 MPl

1

J(xf )
, J(xf ) =

∫ ∞

xf

⟨σv⟩(x)
x2

dx .

where x = M1/T and xf is the freeze out parameter.

R̃2
−1/3

N1

N1

q′′′

q′′

1

R̃2
2/3

N1

N1

q′

q

1

Z ′

N1

N1

(µ̄, ē, ν̄µ, ν̄e)

(µ, e, νµ, νe)

1
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Constraints from Flavour sector

Z ′ exchange penguin diagram gives dominant contribution to b → sll process

M = −
1

(4π)2

y2
qRNg

2
eµ(sin 2δ)

2

4

R(a, b)

m2
Z ′

[s̄(p′)γℓPLb(p)][ℓ̄(q2)γℓℓ(q1))],

which provides additional primed Wilson coefficient

CNP
9 = −

1

4π

√
2

4GFm
2
Z ′

1

αem

y2
qRNg

2
eµ

VtbV
∗
ts

R(a, b), ,

R (a, b) is the loop function with a =
m2

N1

m2
LQ

and b =
m2

N2

m2
LQ

.

We include all the observables associated with b → sµµ transitions for

constraining the NP parameter space

R̃
−1/3
2

b s

N1,2 N1,2

Z′

µ µ
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Allowed parameter space from Flavor and Dark sectors

DMDM+Flavor
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Figure: Allowed parameter space consistent with b → sµµ observables

and Dark Matter sector.

Parameter yqRN geµ MZ ′ [GeV] MN1 [GeV]

Bechmark 1.1 0.3 671 286
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Implications in Λb → Λ∗(1520)(→ pK−)ℓ+ℓ− decays

The four-fold angular distribution for the exclusive

Λb → Λ∗(→ pK−)ℓ+ℓ− decay mode can be expressed as

d4B
dq2d cos θℓd cos θΛ∗dϕ

=
3

8

[(
K1c cos θℓ +K1cc cos

2 θℓ +K1ss sin
2 θℓ

)
cos2 θΛ∗

+

(
K2c cos θℓ +K2cc cos

2 θℓ +K2ss sin
2 θℓ

)
sin2 θΛ∗

+

(
K3ss sin

2 θℓ

)
sin2 θΛ∗ cosϕ+

(
K4ss sin

2 θℓ

)
sin2 θΛ∗ sinϕ cosϕ

+

(
K5s sin θℓ +K5sc sin θℓ cos θℓ

)
sin θΛ∗ cos θΛ∗ cosϕ

+

(
K6s sin θℓ +K6sc sin θℓ cos θℓ

)
sin θΛ∗ cos θΛ∗ sinϕ

]
.
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Physical Observables

The differential branching ratio:

dB
dq2

=
1

3

[
K1cc + 2K1ss + 2K2cc + 4K2ss + 2K3ss

]

The lepton polarization asymmetry:

FL(q
2) = 1− 2(K1cc + 2K2cc)

K1cc + 2(K1ss + K2cc + 2K2ss + K3ss)

The forward-backward asymmetry:

Aℓ
FB(q

2) =
3(K1c + 2K2c)

2
[
K1cc + 2(K1ss + K2cc + 2K2ss + K3ss)

]
The lepton flavor universality violation observable:

RpK (q
2) =

dB/dq2|µ
dB/dq2|e
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Results on Branching Fraction and LFUV
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Figure: Prediction for BR and LFUV Observable
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Results on FL and FB Asymmetry
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Summary

Current anomalies in the Flavor sector provide an ideal platform to look

for New Physics.

They have huge impact on model building and also in the searches new

particle like Leptoquarks, Z ′, Heavy Neutral Leptons.

Models with leptoquarks seem to address the anomalies along with some

additional assumptions.

Thank you for your attention!
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