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1. Introduction

The radiative-and-leptonic Bs-meson decay is an interesting example of a b — s quark
transition. From the phenomenological point of view, there are several advantages which arise from
the study of this transition, namely:

* the absence of a chirality suppression (due to the presence of the final-state photon), which,
instead, affects the purely leptonic By — u*u~ counterpart;

* the sensitivity to a larger set of Wilson Coefficients (WCs) entering in the b — s effective
Hamiltonian, if compared with the By — u*u~ case;

* the possibility to study this channel in two different experimental ways, namely through or
without the reconstruction of the final-state photon.

In this proceeding, we will firstly review the state-of-the-art of the theoretical computations of the
hadronic form factors (FFs) and the properties of a new phenomenological approach to the FFs
themselves. After a brief overview of the available experimental bounds on the Branching Ratio
(BR) of this transition, such a parametrization will be then used for a dedicated sensitivity study
beyond the SM (BSM).

2. A new parametrization for the hadronic form factors

In order to compute a theoretical expectation value of the BR of By — u* ™y, it is necessary
to have a proper control of the hadronic FFs, which enter in the definition of the hadronic matrix
elements of quark 4-currents as

- F 2
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and analogously for tensor currents. Note that we will be mainly interested in the study of the
high-¢? region (where g = (p — k)? is the squared momentum transfer), in which Fy_4(g?) are the
FFs mainly contributing to the BR. An explicit expression of the differential decay width in terms
of such FFs can be found, for instance, in Refs. [1-3].

Precise computations of the hadronic FFs in Eq. (1) in the case of radiative Dg- and B;-
meson decays have been performed in different theoretical frameworks, including, for instance,
quark models [1, 2, 4, 5], QCD factorization and soft-collinear effective theory [6], light-cone sum
rules[7, 8], and dispersion relations [9]. Recently, novel non-perturbative computations on the
lattice have been performed in Refs. [10, 11] for the Ds-meson case and in Ref.[12] for the By-
meson one. Furthermore, interesting methodological inputs for further non-perturbative and highly
precise simulations on the lattice have been proposed in Refs. [13, 14].

In this proceeding, we will review the main properties of a novel parametrization of the hadronic
FFs, originally proposed in Ref.[15]. Hereafter, we will refer to it as the “GNSV approach" to
the FFs. The main idea is to perform a Heavy Quark Effective Theory (HQET) scaling of some
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parameters describing the FFs themselves from the Dg-sector to the Bg-sector, starting from the
available lattice QCD data in the Ds-sector at high momentum transfer.
To be more specific, each FF has to obey a dispersion relation of the form!

0o D D;[Dys1]
p, _1 SVl gy
Vi = 5 =T 3, 3 +o
Thoo 14 L=a*/mpyipy)
where the residues rD; [Ds1] are related to the tri-couplings gp* and as
L[] plngs 8p:p,y 8Ds1Dyy
s Dy
rt = mp 8Dy /Mg Ty =MD, D0 8Da Dy [MD, -

Thus, one can use available lattice QCD data in order to test different pole structures, e.g. single
pole (P) or double pole (PP), and to infer the values of the residues from the data themselves at
high ¢%. Let us highlight that, when Ref. [15] came out, only the lattice QCD results published in
Ref. [10] were available and were used as inputs. As stated in Ref. [15], while a P ansatz was found
to be sufficient to properly describe the FF V”D“, a PP structure was, instead, necessary for the FF
vPs,

Then, the tri-couplings can, in turn, be parameterized as the sum of the magnetic moments of the
valence quarks, each term in the sum being weighted with the electric charge of the corresponding
quark [16]. In this way, the behavior of the FFs Vf[“” ) can be properly inferred at high-¢°.

In order to derive an estimate of the BR, it is also necessary to include the effects of broad
charmonia as properly normalized Breit-Wigner poles. Their effect is to produce a shift in the WC
Co as[17]
yB(V — )y,
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where C = C| + C2/3 + C3 + C4/3 + Cs + Cg/3 can be inferred from the analysis carried out in
Ref. [6], the values of the physical parameters identifying the charmonia are collected in Appendix
B of Ref. [15], the reference value for all of |ny| is taken unity and, finally, the central values from
the BESIII measure in Ref. [18] were used for oy .

Once we put all these ingredients together in the expression of the decay width?, our final
result at high-g® reads B(B; — u*u~y)[4.2GeV, mp,] = (1.63 + 0.80) - 107!, We highlight
that the GNSV procedure has to be applied at high-q?, since an expansion of the FFs in terms of P
or PP expressions is completely reliable only in this region of momentum transfer. It is also worth
highlighting that this parametrization of the hadronic FFs may be used in the future to develop
interesting global analyses of all the available Dy — y and/or By — v data. In this respect, the
results obtained in Ref. [12] constitute a fundamental benchmark to compare with.

3. State-of-the-art of experimental searches for B; — u*u~y

From the experimental point of view, searches for the rare radiative-and-leptonic Bs-meson
decay can be developed in two complementary ways, namely through the reconstruction of the

Note that V, (¢%) = —Fy (¢%) and V||(q2) = —Fa(q?).
2The CKM inputs have been taken from the latest “global Standard-Model analysis’ and “New-Physics fit’ perfomed
by the UTfit Collaboration in Refs. [19-21]
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Figure 1: Differential branching fraction of the rare radiative-and-leptonic Bs-meson decay vs. the squared
momentum transfer. The black arrows represent the limits (in the three aforementioned g*-regions) coming
from the direct measurement [22], while the red one is the result of the indirect measurement in Refs. [24, 25].
The colored areas are the various SM predictions available in literature and summarized in the previous
Section. Taken from Ref. [22].

produced photon (direct measurement) [22] of without such a reconstruction (indirect measurement)
[23]. We will synthetically describe these two procedures in what follows.

3.1 Direct measurement

The direct measurement of By — u* ™7y allows to investigate the low-, the intermediate- and
the high-¢ regions. However, the reconstruction of the photon unavoidably worsens the resolution,
making this kind of analysis very challenging.

In Ref. [22], three different kinematic regions have been investigated, namely 4mi <q*<2.89
GeV?2,2.89 GeV?< g% < 8.29 GeV? and, finally, 15.4 GeV?’< ¢2 < m%s. The measured BRs are not
statistically significant in any of these three regions, thus allowing only to put some upper limits. The
results of this measurement are summarized in Fig. 1, where the upper bounds on the BR resulting
from the direct method are compared with the available theoretical predictions summarized in the
previous Section. It is worth highlighting that the uncertainties on the measured BRs are presently
dominated by statistics. Thus, an important improvement in this kind of measurements is expected

from the future LHCDb runs.

3.2 Indirect measurement

The upper limit on the BR coming from the indirect measurement [24, 25] is shown as well
in Fig. 1. The underlying idea, originally proposed in Ref.[23], is to measure the By — u*u~y
signal from the non-radiative counterpart, namely from By — u*u~. In fact, to the extent that
the final state radiation contribution can be systematically subtracted off (as is the case for leptonic
B searches), one can measure the initial state radiation component of the radiative-and-leptonic
spectrum as a “contamination” of the non-radiative candidate events (as the signal window is
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enlarged downwards). This means that a perfect control of all the backgrounds is absolutely
mandatory in this case. Nevertheless, the advantage of this proposal is that such procedure works
at high—q2 [23, 26], i.e. in the same region where lattice QCD data are available [12].

4. New Physics

The phenomenological relevance of By — u*u~vy is particularly evident in the context of BSM
physics. At high-¢?, this decay is sensitive, in fact, to the same WCs (i.e. Cy and Cj¢) entering in
the semileptonic neutral-current transitions B — K*)¢£ and By — ¢¢¢. While all the experimental
indications of LFU violation in these semileptonic transitions have now completely disappeared
[27], many b — suu data (including the measurements of BRs and angular observables) still show
some tensions with the SM in the low di-muon invariant mass squared region, see e.g. Refs. [28—
34]. Note that the confirmation of the existence of these discrepancies is strongly influenced by the
description of the hadronic FFs governing both the short- and the long-distance contributions, see
e.g. the discussion in Ref. [35] and references therein.’

For what concerns BSM studies of By — u*u~y, the key idea is that, if BSM physics really
affects rare semileptonic B s)-meson decays, such an effect should be also manifestin By — p*u~7y.
In particular, high-¢? observables have to be sensitive to the very same short-distance physics present
in rare semileptonic B s)-meson transitions, without being affected by the same long-distance
effects. In Ref. [39] a first sensitivity study was performed in this sense. From the experimental
point of view, the most important assumption is that all the backgrounds are considered well under
control, i.e. that the uncertainty on the rare-and-radiative signal is basically dominated by the
sheer amount of data collected. From the theoretical point of view, the uncertainties on the FFs
computed in Ref. [15] have been shrinked at the O (5%) level, as motivated by the precision reached
by computations of these FFs on the lattice as in Refs. [11, 12]%.

To summarize, the main message is as follows. Let us assume for simplicity that the NP
contributions to Cy and Cjg are both real and universal in the light lepton flavours. Let us call them
6Cy () and 6Cf0(e’ ) respectively. Under these assumptions, if one uses the values of 6Cy ()
and 6C1”0(e’ #) inferred from a global fit of b — suu data to compute the pull to the SM of the BR
of By — u*u~7y (as a function of the acquired data), then one finds that the pull itself reaches the
20 level at the border of the 1o region for the WC Cy shift. Such a finding is graphically illustrated
in Figure 2.

5. Conclusions

To conclude, the rare-and-radiative By — u*u~7y decay is a promising channel to develop
interesting phenomenological analyses both within and beyond the SM in the near future.

3The FFs governing long-distance contributions are affected by the presence of sub-threshold cuts, whose impact on
unitarity and analiticity has been recently reconsidered in Refs. [36, 37], and of anomalous thresholds, as pointed out in
[38]. It would be interesting to apply the proposal contained in Refs. [36, 37] in the context of a novel study of hadronic
FFs entering in B — K*)¢¢ and By — ¢£C decays.

“In our sensitivity study, it is also assumed that the uncertainties on broad charmonia play an entirely negligible role
at high-g?. Only a direct and fully non-perturbative computation of charming penguings will give us a reliable indication
of these uncertainties. A first proposal to achieve this goal on the lattice has been recently presented in Ref. [40].
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Figure 2: Pull to the SM (left) in the scenario with NP contributions to Cg9 and Co, which are assumed to be
both real and universal in the light lepton flavours. Let us call them ¢ Cg (1) and 6C 1‘0(6’ ) The colored area
is the 1o region for the pull to the SM of the BR of By — u*u~ v, as allowed by the values of the WC shift
obtained in a global fit of b — suu data. For completeness, we also show the pull to the SM for 300fb~! of
collected data as a function of the NP contributions 6Cy (€ H) and § C ée’ #) (right). Taken from Ref. [39].

* For what concerns studies within the SM, we have reviewed a novel HQET-based procedure
to infer the behaviour of the FFs in the B -sector, starting from LQCD data available for
the Dg-sector at high-g>. This method has been originally proposed in Ref.[15] and its
importance relies on the fact that it may be used in the future to develop global analyses of
all the available lattice data.

* For what concerns, instead, studies beyond the SM, the analysis of the rare-and-radiative
Bs-meson decay offers the opportunity to investigate hypothetical NP effects affecting b —
s quark transitions in a way which is complementary to the usual investigation of rare
semileptonic B(,)-mesons transitions (see Ref. [41] and references therein for recent results
on the semileptonic side). In fact, By — u*u~7y is independent of the long-distance effects
present, e.g., in B — K)¢¢ decays, while being characterized by the same short-distance
physics. Figure 2 shows a first result for the pull to the SM of the BR of By — u*u~y,
which is based on assumptions on the experimental and theoretical uncertainties which can
be importantly improved in the near future.

Let us finally highlight that, although a measurement of the BR of the By — u*u~y decay
is not available at present, the current experimental uncertainties are completely dominated by
systematics [22]. Thus, it is very reasonable to expect one measurement of the BR of By — u*u~y
in the near future, by exploiting the aforementioned direct and/or indirect methods. In this sense,
another interesting step forward would be the development of a dedicated program on searches for
By — u*u~y at the CMS experiment, in particular in connection to the High Luminosity LHC
program [42].



Rare radiative-and-leptonic Bs-meson decay within and beyond the Standard Model ~— Ludovico Vittorio

References

[1]

(2]

(3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

D. Melikhov and N. Nikitin, Rare radiative leptonic decays B(d,s) —> I+1- gamma, Phys. Rev.
D 70 (2004) 114028, [hep-ph/0410146].

A. Kozachuk, D. Melikhov and N. Nikitin, Rare FCNC radiative leptonic Bs.q — yI*I~
decays in the standard model, Phys. Rev. D 97 (2018) 053007, [1712.07926].

D. Guadagnoli, D. Melikhov and M. Reboud, More Lepton Flavor Violating Observables for
LHCb’s Run 2, Phys. Lett. B'760 (2016) 442-447,[1605.05718].

S. Dubnicka, A. Z. Dubnickova, M. A. Ivanov, A. Liptaj, P. Santorelli and C. T. Tran, Study of
B — €ty decays in covariant quark model, Phys. Rev. D 99 (2019) 014042,[1808.06261].

C.-T. Tran, M. A. Ivanov, P. Santorelli and Q.-C. Vo, Radiative decays D’ , — Dy in
(s) (s)

covariant confined quark model, Chin. Phys. C 48 (2024) 023103, [2311.152438].

M. Beneke, C. Bobeth and Y.-M. Wang, By ¢ — yt{ decay with an energetic photon, JHEP
12 (2020) 148, [2008.12494].

T. Janowski, B. Pullin and R. Zwicky, Charged and neutral Eu,d, s — v form factors from light
cone sum rules at NLO, JHEP 12 (2021) 008, [2106.13616].

B. Pullin and R. Zwicky, Radiative decays of heavy-light mesons and the f, ()

H.HH, decay
constants, JHEP 09 (2021) 023, [2106.13617].

D. Guadagnoli, M. Reboud and R. Zwicky, BY — £* £y as a test of lepton flavor universality,
JHEP 11 (2017) 184, [1708.02649].

A. Desiderio et al., First lattice calculation of radiative leptonic decay rates of pseudoscalar
mesons, Phys. Rev. D 103 (2021) 014502, [2006.05358].

R. Frezzotti, N. Tantalo, G. Gagliardi, F. Sanfilippo, S. Simula, V. Lubicz et al., Lattice
calculation of the Ds meson radiative form factors over the full kinematical range, Phys. Rev.
D 108 (2023) 074505, [2306.05904].

R. Frezzotti, N. Tantalo, G. Gagliardi, F. Sanfilippo, S. Simula, V. Lubicz et al., Bs »u+u-y
decay rate at large q2 from lattice QCD, Phys. Rev. D 109 (2024) 114506, [2402.03262].

D. Giusti, C. F. Kane, C. Lehner, S. Meinel and A. Soni, Methods for high-precision determi-
nations of radiative-leptonic decay form factors using lattice QCD, Phys. Rev. D 107 (2023)
074507, [2302.01298].

D. Giusti, C. F. Kane, C. Lehner, S. Meinel and A. Soni, Efficient lattice QCD computation
of radiative-leptonic-decay form factors at multiple positive and negative photon virtualities,
Phys. Rev. D 112 (2025) 054507, [2505.11757].

D. Guadagnoli, C. Normand, S. Simula and L. Vittorio, From Ds — vy in lattice QCD to B
— upy at high ¢>, JHEP 07 (2023) 112, [2303.02174].


https://doi.org/10.1103/PhysRevD.70.114028
https://doi.org/10.1103/PhysRevD.70.114028
https://arxiv.org/abs/hep-ph/0410146
https://doi.org/10.1103/PhysRevD.97.053007
https://arxiv.org/abs/1712.07926
https://doi.org/10.1016/j.physletb.2016.07.028
https://arxiv.org/abs/1605.05718
https://doi.org/10.1103/PhysRevD.99.014042
https://arxiv.org/abs/1808.06261
https://doi.org/10.1088/1674-1137/ad102c
https://arxiv.org/abs/2311.15248
https://doi.org/10.1007/JHEP12(2020)148
https://doi.org/10.1007/JHEP12(2020)148
https://arxiv.org/abs/2008.12494
https://doi.org/10.1007/JHEP12(2021)008
https://arxiv.org/abs/2106.13616
https://doi.org/10.1007/JHEP09(2021)023
https://arxiv.org/abs/2106.13617
https://doi.org/10.1007/JHEP11(2017)184
https://arxiv.org/abs/1708.02649
https://doi.org/10.1103/PhysRevD.103.014502
https://arxiv.org/abs/2006.05358
https://doi.org/10.1103/PhysRevD.108.074505
https://doi.org/10.1103/PhysRevD.108.074505
https://arxiv.org/abs/2306.05904
https://doi.org/10.1103/PhysRevD.109.114506
https://arxiv.org/abs/2402.03262
https://doi.org/10.1103/PhysRevD.107.074507
https://doi.org/10.1103/PhysRevD.107.074507
https://arxiv.org/abs/2302.01298
https://doi.org/10.1103/2pzm-v26v
https://arxiv.org/abs/2505.11757
https://doi.org/10.1007/JHEP07(2023)112
https://arxiv.org/abs/2303.02174

Rare radiative-and-leptonic Bs-meson decay within and beyond the Standard Model ~— Ludovico Vittorio

[16] D. Becirevic, B. Haas and E. Kou, Soft Photon Problem in Leptonic B-decays, Phys. Lett. B
681 (2009) 257-263, [0907 . 1845].

[17] F. Kruger and L. M. Sehgal, Lepton polarization in the decays b —> X(s) mu+ mu- and B —>
X(s) tau+ tau-, Phys. Lett. B 380 (1996) 199-204, [hep-ph/9603237].

[18] BES collaboration, M. Ablikim et al., Determination of the psi(3770), psi(4040), psi(4160)
and psi(4415) resonance parameters, eConf C070805 (2007) 02, [0705.4500].

[19] UTrrr collaboration, M. Bona et al., New UTfit Analysis of the Unitarity Triangle in
the Cabibbo-Kobayashi-Maskawa scheme, Rend. Lincei Sci. Fis. Nat. 34 (2023) 37-57,
[2212.03894].

[20] M. Bona et al., Unitarity Triangle global fits beyond the Standard Model: UTfit 2021 NP
update, PoS EPS-HEP2021 (2022) 500.

[21] M. Bona et al., Overview and theoretical prospects for CKM matrix and CP violation from
the UTfit Collaboration, PoS WIFAI2023 (2024) 007.

[22] LHCB collaboration, R. Aaij et al., Search for the Bg% utu~y decay, JHEP 07 (2024) 101,
[2404.03375].

[23] F. Dettori, D. Guadagnoli and M. Reboud, BY — u*u~y from BY — u*u~, Phys. Lett. B768
(2017) 163-167, [1610.00629].

[24] LHCs collaboration, R. Aaij et al., Measurement of the BY — u*u~ decay properties and
search for the B° — u*u~ and BY — p*u~y decays, Phys. Rev. D 105 (2022) 012010,
[2108.09283].

[25] LHCB collaboration, R. Aaij et al., Analysis of Neutral B-Meson Decays into Two Muons,
Phys. Rev. Lett. 128 (2022) 041801, [2108.09284].

[26] A.J. Buras, J. Girrbach, D. Guadagnoli and G. Isidori, On the Standard Model prediction for
BR(Bs,d to mu+ mu-), Eur. Phys. J. C 72 (2012) 2172, [1208.0934].

[27] LHCB collaboration, R. Aaij et al., Test of lepton universality in b — sC*{~ decays, Phys.
Rev. Lett. 131 (2023) 051803, [2212.09152].

[28] BELLE collaboration, J. T. Wei et al., Measurement of the Differential Branching Fraction
and Forward-Backward Asymmetry for B — K®)€*¢~, Phys. Rev. Lett. 103 (2009) 171801,
[0904.0770].

[29] BaBaRr collaboration, J. P. Lees et al., Measurement of Branching Fractions and Rate Asym-
metries in the Rare Decays B — K")1*1~, Phys. Rev. D 86 (2012) 032012, [1204.3933].

[30] CMS collaboration, S. Chatrchyan et al., Angular Analysis and Branching Fraction Measure-
ment of the Decay B® — K*u* =, Phys. Lett. B 727 (2013) 77-100, [1308.3409].


https://doi.org/10.1016/j.physletb.2009.10.017
https://doi.org/10.1016/j.physletb.2009.10.017
https://arxiv.org/abs/0907.1845
https://doi.org/10.1016/0370-2693(96)00413-3
https://arxiv.org/abs/hep-ph/9603237
https://doi.org/10.1016/j.physletb.2007.11.100
https://arxiv.org/abs/0705.4500
https://doi.org/10.1007/s12210-023-01137-5
https://arxiv.org/abs/2212.03894
https://doi.org/10.22323/1.398.0500
https://doi.org/10.22323/1.457.0007
https://doi.org/10.1007/JHEP07(2024)101
https://arxiv.org/abs/2404.03375
https://doi.org/10.1016/j.physletb.2017.02.048
https://doi.org/10.1016/j.physletb.2017.02.048
https://arxiv.org/abs/1610.00629
https://doi.org/10.1103/PhysRevD.105.012010
https://arxiv.org/abs/2108.09283
https://doi.org/10.1103/PhysRevLett.128.041801
https://arxiv.org/abs/2108.09284
https://doi.org/10.1140/epjc/s10052-012-2172-1
https://arxiv.org/abs/1208.0934
https://doi.org/10.1103/PhysRevLett.131.051803
https://doi.org/10.1103/PhysRevLett.131.051803
https://arxiv.org/abs/2212.09152
https://doi.org/10.1103/PhysRevLett.103.171801
https://arxiv.org/abs/0904.0770
https://doi.org/10.1103/PhysRevD.86.032012
https://arxiv.org/abs/1204.3933
https://doi.org/10.1016/j.physletb.2013.10.017
https://arxiv.org/abs/1308.3409

Rare radiative-and-leptonic Bs-meson decay within and beyond the Standard Model ~— Ludovico Vittorio

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

BELLE collaboration, S. Wehle et al., Lepton-Flavor-Dependent Angular Analysis of B —
K*¢*¢~, Phys. Rev. Lett. 118 (2017) 111801, [1612.05014].

ATLAS collaboration, M. Aaboud et al., Angular analysis of Bg — K*u*u~ decays in pp
collisions at \[s = 8 TeV with the ATLAS detector, JHEP 10 (2018) 047, [1805.04000].

CMS collaboration, A. M. Sirunyan et al., Angular analysis of the decay B* — K*(892)* u* u~
in proton-proton collisions at \[s = 8 TeV, JHEP 04 (2021) 124, [2010.13968].

LHCB collaboration, R. Aaij et al., Measurement of C P-Averaged Observables in the B® —
K*Ou*u~ Decay, Phys. Rev. Lett. 125 (2020) 011802, [2003.04831].

L. Vittorio, The precision era of flavour physics: from hadronic form factors to dark matter,
Eur. Phys. J. Plus 140 (2025) 590.

S. Simula and L. Vittorio, Multiple dispersive bounds. 1) An improved z-expansion,
2509.00411.

S. Simula and L. Vittorio, Multiple dispersive bounds. II) Sub-threshold branch-cuts,
2509.00412.

M. Ciuchini, M. Fedele, E. Franco, A. Paul, L. Silvestrini and M. Valli, Constraints on lepton
universality violation from rare B decays, Phys. Rev. D 107 (2023) 055036, [2212.10516].

D. Guadagnoli, C. Normand, S. Simula and L. Vittorio, Insights on the current semi-leptonic
B-decay discrepancies — and how Bs— pu* u~y can help, JHEP 10 (2023) 102,[2308.00034].

R. Frezzotti, N. Tantalo, G. Gagliardi, V. Lubicz, G. Martinelli, C. T. Sachrajda et al.,
Theoretical framework for lattice QCD computations of B — K€*¢~ and By — €*€~ decays
rates, including contributions from ”Charming Penguins”, 2508.03655.

W. Altmannshofer and P. Stangl, Flavour Physics Beyond the Standard Model, 2508 .03950.

A. Muhammad, High Luminosity LHC data collected by CMS experiment — an excellent
ground for the search of Rare Radiative B? meson decays: A Review, 2509.24044.


https://doi.org/10.1103/PhysRevLett.118.111801
https://arxiv.org/abs/1612.05014
https://doi.org/10.1007/JHEP10(2018)047
https://arxiv.org/abs/1805.04000
https://doi.org/10.1007/JHEP04(2021)124
https://arxiv.org/abs/2010.13968
https://doi.org/10.1103/PhysRevLett.125.011802
https://arxiv.org/abs/2003.04831
https://doi.org/10.1140/epjp/s13360-025-06551-2
https://arxiv.org/abs/2509.00411
https://arxiv.org/abs/2509.00412
https://doi.org/10.1103/PhysRevD.107.055036
https://arxiv.org/abs/2212.10516
https://doi.org/10.1007/JHEP10(2023)102
https://arxiv.org/abs/2308.00034
https://arxiv.org/abs/2508.03655
https://arxiv.org/abs/2508.03950
https://arxiv.org/abs/2509.24044

	Introduction
	A new parametrization for the hadronic form factors
	State-of-the-art of experimental searches for Bs +-
	Direct measurement
	Indirect measurement

	New Physics
	Conclusions

