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Experimental status on observables related to the charged transition

b — cTi;.
Observable Exp measurement SM prediction
R(D) 0.307 4 0.037 + 0.016 Belle-2019 [1]  0.299 + 0.003 [2, 3]
0.340 £ 0.027 4 0.013 HFLAV [2]
R(D*)  0.283+0.018 +0.014 Belle-2019 [1]  0.258 = 0.005 [2, 3]
0.205 + 0.011 + 0.008 HFLAV [2]
R(J/4) 0.7140.17 £0.18 [4] 0.283 + 0.048 [5]
P,(D*) —0.38 +£0.517%2L [6, 7] —0.497 + 0.013 [8]
Fu(D") 0.60 4 0.08 == 0.035 [9] 0.46 4 0.04 [10]
R(X.) 0.223 + 0.030 [11] 0.216 £ 0.003 [11]
where
=y _ BR(B—DWri)
R(D) = ) —eorp, (1)
BR(B — D™0'7)
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Most general

WI
£W/ =_*

7 [E;(eﬁidj P+ 65,-dj Pr)y"d; + Z,-(eéi,,j P+ eZ,,j PR)'y”Vj]
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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

. pull best-fit point
Eduardo Rojas parameterson | R(D) | R(D') | RU/¥) | _P-(D) | Fu(D") | R(X) | BR(B = 77) | on | oo | et | e, |
Pefia 0.047 | 0.08 | 153 0.21 136 | -0.93 027 549 | 0340 | — | -0280 | —
v 0.050 | 0.023 | 153 0,013 146 | 094 027 544 | 0544 | — — | 0963
Unl\_/fr5|dad de 238 | 081 | 158 017 161 | 0.059 026 1148 | — | 0252 | 0289 | —
Narifio, Pasto, -0.050 | 0.023 | 153 0.013 146 | -0.94 027 544 | — | 058 | — | 0.963
Colombia 027 | -015 | 152 022 141 ] -091 0.27 535 | 0.272 | -0.044 | 0.326 | —
collaborators: 027 | 015 | 152 001 | 141 | 001 027 531 | — | 0498 | -0.03L | 1.014
Nést 0050 | 0.023 | 153 | 74x10 146 | -0.94 027 544 | 0558 | — | 0.010 | 0911
Qui :.s or g 027 | 015 | 152 | 41x10°] 14l | 001 027 531 | 1120 | -0.098 | 0.007 | -0.428
uintero an
John D.
Gomex Table: For a gauge boson mass My, = 1 TeV. All 2P models have an

= acceptable value for x2. /dof ~ 1 except the model with RH
coupling to quarks and LH coupling to leptons.
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The 95% CL allowed parameter space in the (b, et ) plane for

(a) My =0.5 TeV and (b) My, =1 TeV
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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 — c77, observables. The black star and red
hatched region represent the ACDFR model [69] and GMR

analysis [70], respectively.
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The 95% CL allowed parameter space in the (e, €%, ) plane for

(a) My, =1 TeV and (b) My = 1.2 TeV.
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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 — c7, 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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the dark matter connection?

@ A theory of R(D*, D) anomaly with right-handed current
[86]

@ Reconciling B-decay anomalies with neutrino masses, dark
matter and constraints from flavour violation [30]

@ B-physics anomalies: The bridge between R-parity
violating Supersymmetry and flavoured Dark Matter [87]



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 — cTi, within a general W’ boson scenario.In order to provide a

Eduardo Roj . . . i, ) .
s robust analysis, we considered in addition the available experimental

Pefia
l’flni\{frsiiad de information on all the charged transition b — c7¥; observables,
arino, Pasto, . . . *
Colombia namely the ratios R(J/%), R(Xc), polarizations P.(D*), F.(D*), as
C°”"’*\lbé‘;2tr°r51 well as the upper limit BR(BZ — 77 7;) < 10%.
Q”jg;ef;”d @ We have carried out a model-independent study based on the most
Gémez general effective Lagrangian given in terms of the flavor-dependent
ég‘ couplings eil;R and ei‘ff of the currents ¢y, P rb and 74" P g7,

that yields to a tree-level effective contribution generated by a
general W’ boson. With the above mentioned observables, we
performed a x? analysis by considering the cases of two, three and
four nonzero eig)R and €&F 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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