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Néstor
Quintero and

John D.
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Experimental status on observables related to the charged transition

b → cτ ν̄τ .

Observable Exp measurement SM prediction

R(D) 0.307± 0.037± 0.016 Belle-2019 [1] 0.299 ± 0.003 [2, 3]

0.340± 0.027± 0.013 HFLAV [2]

R(D∗) 0.283± 0.018± 0.014 Belle-2019 [1] 0.258 ± 0.005 [2, 3]

0.295± 0.011± 0.008 HFLAV [2]

R(J/ψ) 0.71± 0.17± 0.18 [4] 0.283 ± 0.048 [5]

Pτ (D∗) −0.38± 0.51+0.21
−0.16 [6, 7] −0.497± 0.013 [8]

FL(D∗) 0.60± 0.08± 0.035 [9] 0.46± 0.04 [10]

R(Xc) 0.223 ± 0.030 [11] 0.216 ± 0.003 [11]

where

R(D(∗)) =
BR(B → D(∗)τ ν̄τ )

BR(B → D(∗)`′ν̄`′)
, `′ = e or µ, (1)
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Most general Lorentz invariant Lagrangian

LW ′ =
W ′µ√

2

[
ūi (ε

L
ui djPL + εRui djPR)γµdj + ¯̀

i (ε
L
`iνjPL + εR`iνjPR)γµνj

]
+ h.c., (2)
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New Physics (NP) scenarios

charged scalars
[12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28],

leptoquarks (both scalar and vector)
[29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 31,
46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62],

extra gauge bosons
[13, 63, 64, 65, 66, 67, 68, 59, 69, 70, 71, 72, 73, 74, 75, 76],

right-handed neutrinos [28, 71, 72, 73, 74, 75, 76, 77, 78],

R-parity violating (RPV) supersymmetric couplings
[8, 79, 80, 81, 82, 83, 84, 85];
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The goodness of fit for low energy W ′ models

pulli best-fit point

parameters on R(D) R(D∗) R(J/ψ) Pτ (D∗) FL(D∗) R(Xc) BR(Bc → τ ν̄) χ2
min εLcb εRcb εLτν εRτν

*

2P

(εLcb, ε
L
τν) -0.047 0.028 1.53 0.21 1.46 -0.93 -0.27 5.49 -0.340 — -0.280 —

(εLcb, ε
R
τν) -0.050 0.023 1.53 -0.013 1.46 -0.94 -0.27 5.44 0.544 — — 0.963

(εRcb, ε
L
τν) 2.38 0.81 1.58 0.17 1.61 -0.059 -0.26 11.48 — -0.252 0.289 —

(εRcb, ε
R
τν) -0.050 0.023 1.53 -0.013 1.46 -0.94 -0.27 5.44 — 0.544 — 0.963

*

3P

(εLcb, ε
R
cb, ε

L
τν) 0.27 -0.15 1.52 0.22 1.41 -0.91 -0.27 5.35 0.272 -0.044 0.326 —

(εRcb, ε
L
τν , ε

R
τν) 0.27 -0.15 1.52 0.011 1.41 -0.91 -0.27 5.31 — 0.498 -0.031 1.014

(εLcb, ε
L
τν , ε

R
τν) -0.050 0.023 1.53 −7.4× 10−7 1.46 -0.94 -0.27 5.44 0.558 — 0.010 0.911

4P (εLcb, ε
R
cb, ε

L
τν , ε

R
τν) 0.27 -0.15 1.52 −4.1× 10−6 1.41 -0.91 -0.27 5.31 1.120 -0.098 0.007 -0.428

Table: For a gauge boson mass MW ′ = 1 TeV. All 2P models have an
acceptable value for χ2

min/dof ∼ 1 except the model with RH
coupling to quarks and LH coupling to leptons.
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Figure: The purple region is obtained by considering only R(D(∗))
from HFLAV-2019 average, while the green one is obtained by taking
into account all the b → cτ ν̄τ observables. The black star and red
hatched region represent the ACDFR model [69] and GMR
analysis [70], respectively.
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) plane for
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Figure: The purple region is obtained by considering only R(D(∗))
from HFLAV-2019 averages, while the green one is obtained by
taking into account all the b → cτ ν̄τ observables. The black
diamond, blue squared, red hatche [30] region, and orange circle
represent the NU-LRSM model [64, 65], 3321 gauge model [73, 74],
GMR analysis [70], and USM-LRSM [72], respectively.
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B-physics anomalies: The bridge between R-parity
violating Supersymmetry and flavoured Dark Matter [87]
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Conclusions

Motivated by the new HFLAV world average values on the ratios
R(D(∗)), due to the recent Belle measurements, we addressed the
anomalies R(D(∗)) related to the charged current transition
b → cτ ν̄τ within a general W ′ boson scenario.In order to provide a
robust analysis, we considered in addition the available experimental
information on all the charged transition b → cτ ν̄τ observables,
namely the ratios R(J/ψ), R(Xc), polarizations Pτ (D∗),FL(D∗), as
well as the upper limit BR(B−c → τ−ν̄τ ) < 10%.

We have carried out a model-independent study based on the most
general effective Lagrangian given in terms of the flavor-dependent
couplings εL,Rcb and εL,Rτντ of the currents c̄γµPL,Rb and τ̄ γµPL,Rντ ,
that yields to a tree-level effective contribution generated by a
general W ′ boson. With the above mentioned observables, we
performed a χ2 analysis by considering the cases of two, three and
four nonzero εL,Rcb and εL,Rτντ couplings (with different chiral charges),
referred to as 2P, 3P and 4P models, respectively. It is found that
the 2P models represent the best candidate to adjust the
experimental charged current B anomalies.
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Índice

The R(D) and
R(D∗)
anomalies

Most general
Lorentz
invariant
Lagrangian

Numerical
Results

the dark
matter
connection?

conclusions

References VI

C. H. Chen and T. Nomura, Eur. Phys. J. C 77, no. 9, 631
(2017) doi:10.1140/epjc/s10052-017-5198-6
[arXiv:1703.03646 [hep-ph]].

Y. Sakaki and H. Tanaka, Phys. Rev. D 87, no. 5, 054002
(2013) doi:10.1103/PhysRevD.87.054002 [arXiv:1205.4908
[hep-ph]].

A. Crivellin, C. Greub and A. Kokulu, Phys. Rev. D 86,
054014 (2012) doi:10.1103/PhysRevD.86.054014
[arXiv:1206.2634 [hep-ph]].

A. Crivellin, A. Kokulu and C. Greub, Phys. Rev. D 87, no.
9, 094031 (2013) doi:10.1103/PhysRevD.87.094031
[arXiv:1303.5877 [hep-ph]].



Charged
current

b → cτν̄τ
anomalies in a

general W ′

boson scenario

Eduardo Rojas
Peña

Universidad de
Nariño, Pasto,

Colombia
collaborators:
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Gómez

7/10/2018 logo-universidad-de-nariño.png (469×469)

https://www.universidadesvirtuales.com.co/logos/original/logo-universidad-de-nari%C3%B1o.png 1/1
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Gómez

7/10/2018 logo-universidad-de-nariño.png (469×469)

https://www.universidadesvirtuales.com.co/logos/original/logo-universidad-de-nari%C3%B1o.png 1/1
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