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Supplementary information

A modification of the b→ s coupling strength can be realised in new physics models with
an additional heavy neutral boson [1–24] or with leptoquarks [25–54]. Other explanations
of the data involve a variety of extensions to the SM, such as supersymmetry, extended
Higgs-boson sectors and models with extra dimensions [55–66].

References

[1] B. Bhattacharya, A. Datta, D. London, and S. Shivashankara, Simultaneous explana-
tion of the RK and R(D(∗)) puzzles, Phys. Lett. B742 370 (2015).

[2] W. Altmannshofer, S. Gori, M. Pospelov, and I. Yavin, Quark flavor transitions in
Lµ − Lτ models, Phys. Rev. D89 095033 (2014).

[3] A. Crivellin, G. D’Ambrosio, and J. Heeck, Explaining h → µ±τ∓, B → K∗µ+µ−

and B → Kµ+µ−/B → Ke+e− in a two-Higgs-doublet model with gauged Lµ − Lτ ,
Phys. Rev. Lett. 114 151801 (2015).

[4] A. Celis, J. Fuentes-Mart́ın, M. Jung, and H. Serôdio, Family nonuniversal Z’ models
with protected flavor-changing interactions, Phys. Rev. D92 015007 (2015).

[5] A. Falkowski, M. Nardecchia, and R. Ziegler, Lepton flavor non-universality in
B-meson decays from a U(2) flavor model, JHEP 11 173 (2015).

[6] G. Bélanger, C. Delaunay, and S. Westhoff, A dark matter relic from muon anomalies,
Phys. Rev. D 92 055021 (2015).

[7] A. Crivellin, G. D’Ambrosio, and J. Heeck, Addressing the LHC flavor anomalies
with horizontal gauge symmetries, Phys. Rev. D 91 075006 (2015).

[8] B. Bhattacharya et al., Simultaneous explanation of the RK and RD(∗) puzzles: A
model analysis, JHEP 01 015 (2017).

[9] S. F. King, Flavourful Z
′

models for RK(∗) , JHEP 08 019 (2017).

[10] C.-W. Chiang, X.-G. He, J. Tandean, and X.-B. Yuan, RK(∗) and related b → s`¯̀

anomalies in minimal flavor violation framework with Z ′ boson, Phys. Rev. D 96
115022 (2017).

[11] A. Falkowski, S. F. King, E. Perdomo, and M. Pierre, Flavourful Z ′ portal for
vector-like neutrino dark matter and RK(∗) , JHEP 08 061 (2018).

[12] B. C. Allanach, J. M. Butterworth, and T. Corbett, Collider constraints on Z ′ models
for neutral current B-anomalies, JHEP 08 106 (2019).

[13] B. C. Allanach and J. Davighi, Naturalising the third family hypercharge model for
neutral current B-anomalies, Eur. Phys. J. C79 908 (2019).

1

https://doi.org/10.1016/j.physletb.2015.02.011
https://doi.org/10.1103/PhysRevD.89.095033
https://doi.org/10.1103/PhysRevLett.114.151801
https://doi.org/10.1103/PhysRevD.92.015007
https://doi.org/10.1007/JHEP11(2015)173
https://doi.org/10.1103/PhysRevD.92.055021
https://doi.org/10.1103/PhysRevD.91.075006
https://doi.org/10.1007/JHEP01(2017)015
https://doi.org/10.1007/JHEP08(2017)019
https://doi.org/10.1103/PhysRevD.96.115022
https://doi.org/10.1103/PhysRevD.96.115022
https://doi.org/10.1007/JHEP08(2018)061
https://doi.org/10.1007/JHEP08(2019)106
https://doi.org/10.1140/epjc/s10052-019-7414-z


[14] J. Kawamura, S. Raby, and A. Trautner, Complete vectorlike fourth family and new
U(1)’ for muon anomalies, Phys. Rev. D100 055030 (2019).

[15] S. Dwivedi, D. Kumar Ghosh, A. Falkowski, and N. Ghosh, Associated Z ′ production
in the flavorful U(1) scenario for RK(∗) , Eur. Phys. J. C80 263 (2020).

[16] Z.-L. Han, R. Ding, S.-J. Lin, and B. Zhu, Gauged U(1)Lµ−Lτ scotogenic model in
light of RK(∗) anomaly and AMS-02 positron excess, Eur. Phys. J. C79 1007 (2019).

[17] B. Capdevila, A. Crivellin, C. A. Manzari, and M. Montull, Explaining b→ s`+`−

and the Cabibbo angle anomaly with a vector triplet, Phys. Rev. D103 015032 (2021).

[18] W. Altmannshofer, J. Davighi, and M. Nardecchia, Gauging the accidental symmetries
of the Standard Model, and implications for the flavor anomalies, Phys. Rev. D101
015004 (2020).

[19] S.-L. Chen et al., Signatures of a flavor changing Z ′ boson in Bq → γZ ′, Nucl. Phys.
B962 115237 (2021).

[20] A. Carvunis, D. Guadagnoli, M. Reboud, and P. Stangl, Composite dark matter and
a horizontal symmetry, JHEP 02 056 (2021).

[21] A. Karozas, G. K. Leontaris, I. Tavellaris, and N. D. Vlachos, On the LHC signatures
of SU(5)× U(1)′ F-theory motivated models, Eur. Phys. J. C81 35 (2021).

[22] D. Borah, L. Mukherjee, and S. Nandi, Low scale U(1)X gauge symmetry as an origin
of dark matter, neutrino mass and flavour anomalies, JHEP 12 052 (2020).

[23] B. C. Allanach, U(1)B3−L2 explanation of the neutral current B−anomalies, Eur.
Phys. J. C81 56 (2021).

[24] J.-H. Sheng, The analysis of b→ s`+`− in the family non-universal Z ′ Model, Int. J.
Theor. Phys. 60 26 (2021).

[25] G. Hiller and M. Schmaltz, RK and future b → s`` physics beyond the Standard
Model opportunities, Phys. Rev. D90 054014 (2014).

[26] B. Gripaios, M. Nardecchia, and S. A. Renner, Composite leptoquarks and anomalies
in B-meson decays, JHEP 05 006 (2015).

[27] I. de Medeiros Varzielas and G. Hiller, Clues for flavor from rare lepton and quark
decays, JHEP 06 072 (2015).

[28] R. Barbieri, C. W. Murphy, and F. Senia, B-decay anomalies in a composite leptoquark
model, Eur. Phys. J. C77 8 (2017).

[29] L. Di Luzio, A. Greljo, and M. Nardecchia, Gauge leptoquark as the origin of B-physics
anomalies, Phys. Rev. D 96 115011 (2017).

[30] A. Crivellin, D. Müller, and T. Ota, Simultaneous explanation of R(D(∗)) and
b→ sµ+µ−: the last scalar leptoquarks standing, JHEP 09 040 (2017).

2

https://doi.org/10.1103/PhysRevD.100.055030
https://doi.org/10.1140/epjc/s10052-020-7810-4
https://doi.org/10.1140/epjc/s10052-019-7526-5
https://doi.org/10.1103/PhysRevD.103.015032
https://doi.org/10.1103/PhysRevD.101.015004
https://doi.org/10.1103/PhysRevD.101.015004
https://doi.org/10.1016/j.nuclphysb.2020.115237
https://doi.org/10.1016/j.nuclphysb.2020.115237
https://doi.org/10.1007/JHEP02(2021)056
https://doi.org/10.1140/epjc/s10052-020-08794-y
https://doi.org/10.1007/JHEP12(2020)052
https://doi.org/10.1140/epjc/s10052-021-08855-w
https://doi.org/10.1140/epjc/s10052-021-08855-w
https://doi.org/10.1007/s10773-020-04654-3
https://doi.org/10.1007/s10773-020-04654-3
https://doi.org/10.1103/PhysRevD.90.054014
https://doi.org/10.1007/JHEP05(2015)006
https://doi.org/10.1007/JHEP06(2015)072
https://doi.org/10.1140/epjc/s10052-016-4578-7
https://doi.org/10.1103/PhysRevD.96.115011
https://doi.org/10.1007/JHEP09(2017)040
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