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Abstract

The J/y ! µ+µ�µ+µ� decay has been observed with a statistical significance
in excess of five standard deviations. The analysis is based on an event sample
of proton-proton collisions at a center-of-mass energy of 13 TeV, collected by the
CMS experiment in 2018 and corresponding to an integrated luminosity of 33.6 fb�1.
Normalizing to the J/y ! µ+µ� decay mode leads to a branching fraction of
[10.1+3.3

�2.7 (stat) ± 0.4 (syst)]⇥ 10�7, a value that is consistent with the standard model
prediction.
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Decays of particles to leptons, especially muons, provide some of the cleanest signatures at
hadron collider experiments. The large data sample collected by the CMS experiment [1, 2]
at the CERN LHC offers an excellent opportunity to explore rare decays to multilepton final
states. The first such observation was the decay of the Z boson into four leptons [3]. Subse-
quently, the decays Z ! J/y `+`� (with the J/y decaying to two muons) and h ! µ+µ�µ+µ�

were also observed [4, 5].

The BES III Collaboration recently reported the observation of the J/y decays J/y ! e+e�e+e�
and J/y ! e+e�µ+µ�, while for the J/y ! µ+µ�µ+µ� branching fraction an upper limit
was established, 1.6 ⇥ 10�6 at 90% confidence level [6]. In the standard model (SM), these
processes occur via ` ! ` g⇤/Z⇤ transitions, where the virtual photon or Z boson decays into a
pair of leptons, as depicted in Fig. 1. These transitions provide opportunities to probe various
beyond-SM scenarios, where new particles replace the g⇤ or the Z⇤ boson [7–9]. Furthermore,
such rare multilepton decays serve as a novel testing ground for quantum electrodynamics
predictions [10, 11].

Figure 1: Leading-order Feynman diagram representing the J/y ! µ+µ�µ+µ� decay channel.

This Letter presents the first observation of the J/y ! µ+µ�µ+µ� decay and the measurement
of its branching fraction, relative to the J/y ! µ+µ� decay mode. The analysis is based on a
sample of proton-proton collisions at a center-of-mass energy of 13 TeV, collected by the CMS
experiment and corresponding to an integrated luminosity of 33.6 fb�1 [12].

The central feature of the CMS apparatus is a superconducting solenoid of 6 m internal diam-
eter, providing a magnetic field of 3.8 T. Within the solenoid volume are a silicon pixel and
strip tracker, a lead tungstate crystal electromagnetic calorimeter, and a brass and scintillator
hadron calorimeter, each composed of a barrel and two endcap sections. Forward calorimeters
extend the pseudorapidity (h) coverage provided by the barrel and endcap detectors. Muons
are measured in the |h| < 2.4 range, with detection planes made using three technologies: drift
tubes, cathode strip chambers, and resistive plate chambers. A more detailed description of the
CMS detector can be found in Ref. [1].

Events of interest are selected using a two-tiered trigger system. The first level, composed of
custom hardware processors, uses information from the calorimeters and muon detectors to
select events at a rate of around 100 kHz within a fixed latency of 4 µs [13]. The second level
consists of a farm of processors running a version of the full event reconstruction software
optimized for fast processing and reduces the event rate before data storage [14].
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The single-muon trigger efficiency exceeds 90% over the full h range, and the efficiency to
reconstruct and identify muons is larger than 96%. By matching muons to tracks measured in
the silicon tracker, the transverse momentum, pT, is measured with a relative resolution of 1%
in the barrel and 3% in the endcaps, for muons with pT up to 100 GeV [15].

This study exploits the “B Parking” data sample collected by the CMS experiment in 2018 [16].
A specialized trigger and data storage strategy was implemented to assemble a data set en-
riched in b hadron decays [17]. The trigger selects events with at least one muon with pT >
9 GeV and transverse impact parameter significance (distance of closest approach of the track
to the beam line [18] divided by its uncertainty) larger than 6.

Two simulated event samples, used to evaluate the efficiency to reconstruct and select the
J/y ! µ+µ�µ+µ� and J/y ! µ+µ� decays, are generated with the PYTHIA 8.230 Monte
Carlo event generator [19], which includes modeling of the parton shower, fragmentation, and
hadronization processes. The PYTHIA output is interfaced with EVTGEN 1.3.0 [20], which sim-
ulates various b hadron decays. The samples are generated such that each event contains at
least one b hadron decaying to a J/y meson plus other decay products, with the J/y meson
decaying to either two or four muons using a phase space model. The underlying event is also
modeled with PYTHIA 8, adopting the CP5 tune [21]. The NNPDF 3.1 [22] parton distribution
functions are used. To account for additional proton-proton collisions in the same or adjacent
bunch crossing (pileup), simulated minimum bias events are superimposed onto the hard scat-
tering process, matching the multiplicity of reconstructed vertices observed in collision data.
Final-state photon radiation is simulated using PHOTOS 3.61 [23]. The response of the CMS
detector is emulated using GEANT4 [24]. The simulated event samples are reconstructed using
the same software packages as employed for collision data.

The events selected by the trigger need to comply with additional selection criteria, including
the presence of four reconstructed muons with a net charge of zero and an invariant mass in
the 2.6 < mµ+µ�µ+µ� < 3.4 GeV range. All the four selected muons are required to have
|h| < 1.5 and pT > 3.5 GeV. One of them must match the muon that triggered the event, which
is ensured by requiring that it has pT > 9 GeV and a small angular distance with respect to the
trigger muon,

p
Dh2 + Df2 < 0.1, where Dh and Df are the differences in pseudorapidity and

azimuthal angle, respectively.

The four muons forming a J/y candidate are fitted to a common vertex, determined by a
Kalman filter vertex fit [25]. Only candidates with a vertex-fit c2 probability exceeding 1%
are kept. The pT of the J/y meson candidate must exceed 25 GeV and its absolute rapidity is
restricted to be less than 2.2. No oppositely-charged muon pair combination can have an in-
variant mass in the 0.75–0.80 or 0.98–1.05 GeV ranges, which are populated by dimuon decays
of the r, w , and f mesons.

The branching fraction of the J/y ! µ+µ�µ+µ� decay mode is measured relative to that of
the J/y ! µ+µ� decay. The selection criteria used in the J/y ! µ+µ� events are the same as
those applied to the two highest pT muons of the J/y ! µ+µ�µ+µ� decay.

Unbinned maximum likelihood fits are performed on the four-muon and dimuon invariant
mass distributions to determine the two signal yields. The µ+µ�µ+µ� invariant mass distri-
bution is fitted by the superposition of two functions, one representing the J/y ! µ+µ�µ+µ�

signal and the other the underlying continuum background. The signal is modeled by a Crys-
tal Ball function [26], with the mean fixed to the world-average J/y meson mass [27] and the
width and tail parameters fixed to values determined from studies of simulated events. The
background is modeled by a linear function. The µ+µ� invariant mass distribution is fitted
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Figure 2: Measured four-muon (left) and dimuon (right) mass distributions. The vertical bars
represent the statistical uncertainties. The solid black line represents the result of the unbinned
fit described in the text, while the red and green lines represent the signal and background
terms, respectively.

with essentially the same fit model, except that the signal is represented by the sum of a Crys-
tal Ball function and a Gaussian function, without constraining any of the parameters. The fit
models do not include peaking background terms from hadronic J/y decay modes because the
probability that a pion reaches the muon stations and is misidentified as a muon is below the
per mil level [15], so that such contributions are negligible. The measured mµ+µ�µ+µ� and
mµ+µ� distributions are shown in Fig. 2, together with the results of the fits.

The yields returned by the fits are N(J/y ! µ+µ�µ+µ�) = 11.6+3.8
�3.1 and N(J/y ! µ+µ�) =

(5770 ± 3)⇥ 103. The significance of the J/y ! µ+µ�µ+µ� signal is above 7 standard devi-
ations, evaluated from the likelihood ratio of the default signal-plus-background fit and the
background-only fit, imposing N(J/y ! µ+µ�µ+µ�) = 0, using the standard asymptotic
formula [28].

The J/y ! µ+µ�µ+µ� branching fraction relative to that of the J/y ! µ+µ� is computed as

B(J/y ! µ+µ�µ+µ�)
B(J/y ! µ+µ�)

=
N(J/y ! µ+µ�µ+µ�)

N(J/y ! µ+µ�)

. eJ/y!µ+µ�µ+µ�

eJ/y!µ+µ�
, (1)

where B(J/y ! µ+µ�) is the branching fraction of the reference channel. The reconstruc-
tion efficiencies of each process are calculated as the fractions of generated events that are
reconstructed, their ratio being eJ/y!µ+µ�µ+µ�/eJ/y!µ+µ� = (11.92 ± 0.02)%, where the un-
certainty reflects the size of the simulated samples.

Because the signal- and reference-channel events are recorded using the same trigger and share
similar event topologies, many systematic uncertainties have been seen to cancel in Eq. (1). In
the following, we only describe those that do not cancel.

We evaluate the sensitivity of N(J/y ! µ+µ�µ+µ�) to the fit model by replacing the Crystal
Ball function by a Gaussian function and the linear function by an exponential function. The
corresponding systematic uncertainties are smaller than 0.1% when we replace the signal fit
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model and 0.4% when we replace the background model. For the alternative modeling of the
reference channel we use a sum of two Crystal Ball functions for the signal and an exponen-
tial function for the background. The fitted value of N(J/y ! µ+µ�) changes by 0.5% for
each of the two variations. An additional 0.1% uncertainty reflects the size of the Monte Carlo
samples used for calculating the reconstruction and selection efficiencies of the signal and ref-
erence channels. Differences between the reconstructed and simulated samples are accounted
for through two scale factors, one reflecting the trigger efficiency and the other the reconstruc-
tion and event selection efficiencies. Varying these scale factors by their standard deviation
uncertainties, we obtain the corresponding uncertainties on the branching fraction measure-
ment: 1.9% and 1.4%, respectively. Recomputing the detection efficiencies with conservative
variations of the simulated J/y kinematical distributions leads to a systematic uncertainty of
2.8%. The total relative systematic uncertainty is 3.7%, computed as the quadratic sum of the
individual terms, so that the final result is

B(J/y ! µ+µ�µ+µ�)
B(J/y ! µ+µ�)

= [16.9+5.5
�4.6 (stat) ± 0.6 (syst)]⇥ 10�6.

Using the world’s average B(J/y ! µ+µ�) = (5.961 ± 0.033)% [27], and propagating its un-
certainty, we obtain

B(J/y ! µ+µ�µ+µ�) = [10.1+3.3
�2.7 (stat) ± 0.4 (syst)]⇥ 10�7,

a value consistent with the SM prediction, (9.74 ± 0.05)⇥ 10�7 [10].

The results reported in this paper are tabulated in the HEPData record for this analysis [29].

In summary, using a data sample of proton-proton collisions at
p

s = 13 TeV, collected in
2018 by the CMS Collaboration and corresponding to an integrated luminosity of 33.6 fb�1, the
J/y ! µ+µ�µ+µ� decay was observed for the first time, with a statistical significance exceed-
ing five standard deviations. Taking the J/y ! µ+µ� decay mode as normalization, its branch-
ing fraction was measured to be B(J/y ! µ+µ�µ+µ�) = [10.1+3.3

�2.7 (stat) ± 0.4 (syst)]⇥ 10�7, a
value consistent with the standard model prediction.
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M. Schröder , J. Schwandt , M. Sommerhalder , H. Stadie , G. Steinbrück , A. Tews,
M. Wolf

Karlsruher Institut fuer Technologie, Karlsruhe, Germany
S. Brommer , M. Burkart, E. Butz , T. Chwalek , A. Dierlamm , A. Droll, N. Fal-
termann , M. Giffels , A. Gottmann , F. Hartmann29 , R. Hofsaess , M. Horzela ,
U. Husemann , J. Kieseler , M. Klute , R. Koppenhöfer , J.M. Lawhorn , M. Link,
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P. Chatagnona , F. Ferroa , E. Robuttia , S. Tosia ,b

https://orcid.org/0000-0003-2565-1718
https://orcid.org/0000-0002-7953-4683
https://orcid.org/0009-0004-0928-7922
https://orcid.org/0000-0003-1770-5309
https://orcid.org/0000-0002-2405-915X
https://orcid.org/0000-0002-3815-5222
https://orcid.org/0000-0003-3136-1653
https://orcid.org/0000-0002-9566-2490
https://orcid.org/0000-0001-6545-0350
https://orcid.org/0000-0002-3744-5332
https://orcid.org/0000-0002-6407-6974
https://orcid.org/0000-0002-1989-6703
https://orcid.org/0000-0002-0870-8420
https://orcid.org/0000-0002-2121-3932
https://orcid.org/0000-0003-4671-815X
https://orcid.org/0000-0003-0638-4378
https://orcid.org/0000-0002-7716-4981
https://orcid.org/0000-0001-6871-3937
https://orcid.org/0009-0000-1318-8266
https://orcid.org/0009-0007-8224-4664
https://orcid.org/0009-0001-2997-7523
https://orcid.org/0000-0003-3294-2345
https://orcid.org/0000-0002-5145-3777
https://orcid.org/0000-0002-4446-0258
https://orcid.org/0009-0006-1708-8119
https://orcid.org/0000-0002-6604-1011
https://orcid.org/0000-0001-9440-7028
https://orcid.org/0000-0002-8073-5140
https://orcid.org/0000-0001-6886-0726
https://orcid.org/0009-0002-6214-5160
https://orcid.org/0000-0001-5741-3357
https://orcid.org/0000-0001-7327-1870
https://orcid.org/0000-0001-8367-6257
https://orcid.org/0000-0002-1425-076X
https://orcid.org/0000-0001-6501-4137
https://orcid.org/0000-0001-8179-8963
https://orcid.org/0000-0002-2212-5715
https://orcid.org/0000-0001-9810-7743
https://orcid.org/0000-0001-6131-5987
https://orcid.org/0000-0002-9034-598X
https://orcid.org/0000-0002-2051-9331
https://orcid.org/0000-0002-5754-0388
https://orcid.org/0000-0001-8727-7544
https://orcid.org/0000-0002-0711-6319
https://orcid.org/0000-0001-6153-3044
https://orcid.org/0000-0002-9361-3142
https://orcid.org/0000-0002-0625-6811
https://orcid.org/0000-0001-8240-1913
https://orcid.org/0000-0002-9470-1320
https://orcid.org/0000-0003-2546-5341
https://orcid.org/0000-0002-2357-7043
https://orcid.org/0000-0001-5391-7689
https://orcid.org/0000-0002-8431-3922
https://orcid.org/0000-0002-3198-3025
https://orcid.org/0000-0002-9082-5924
https://orcid.org/0000-0002-9938-2680
https://orcid.org/0000-0003-1089-6317
https://orcid.org/0000-0003-3279-6114
https://orcid.org/0000-0003-1291-4005
https://orcid.org/0000-0001-5460-2638
https://orcid.org/0000-0002-1094-5038
https://orcid.org/0000-0002-7165-1017
https://orcid.org/0000-0001-7912-4062
https://orcid.org/0000-0002-8985-4891
https://orcid.org/0000-0002-1924-983X
https://orcid.org/0000-0001-6833-3758
https://orcid.org/0000-0003-1434-1968
https://orcid.org/0000-0001-7236-2025
https://orcid.org/0000-0001-6925-8649
https://orcid.org/0000-0002-9285-8631
https://orcid.org/0000-0002-0969-7284
https://orcid.org/0000-0003-4499-7562
https://orcid.org/0000-0002-3753-3068
https://orcid.org/0000-0002-0835-9574
https://orcid.org/0000-0001-8679-4443
https://orcid.org/0000-0003-4485-1897
https://orcid.org/0000-0003-2527-0456
https://orcid.org/0000-0002-0326-7515
https://orcid.org/0000-0003-2510-5039
https://orcid.org/0000-0002-8614-0420
https://orcid.org/0000-0003-0780-8785
https://orcid.org/0000-0002-8446-9660
https://orcid.org/0000-0003-2256-4117
https://orcid.org/0000-0002-2926-2691
https://orcid.org/0000-0002-6368-7220
https://orcid.org/0000-0003-3539-4313
https://orcid.org/0000-0001-5998-3070
https://orcid.org/0000-0002-6013-8293
https://orcid.org/0000-0003-3249-9208
https://orcid.org/0000-0003-4033-4956
https://orcid.org/0000-0002-8932-0283
https://orcid.org/0000-0002-1233-8100
https://orcid.org/0000-0002-6377-800X
https://orcid.org/0000-0001-7961-4889
https://orcid.org/0009-0005-7331-1488
https://orcid.org/0000-0002-7996-7139
https://orcid.org/0000-0001-6253-8656
https://orcid.org/0000-0002-5973-1305
https://orcid.org/0000-0001-6776-285X
https://orcid.org/0000-0002-9746-4842
https://orcid.org/0000-0002-3528-4125
https://orcid.org/0000-0001-9919-0569
https://orcid.org/0000-0002-9964-015X
https://orcid.org/0000-0001-6246-6787
https://orcid.org/0000-0002-5071-5501
https://orcid.org/0000-0003-0739-3153
https://orcid.org/0000-0002-5152-9006
https://orcid.org/0000-0002-1738-8676
https://orcid.org/0000-0002-4662-3305
https://orcid.org/0000-0002-6396-622X
https://orcid.org/0000-0003-3010-4516
https://orcid.org/0000-0003-3232-9380
https://orcid.org/0000-0003-1947-3396
https://orcid.org/0000-0002-4952-3799
https://orcid.org/0000-0001-7997-0306
https://orcid.org/0000-0002-3763-5267
https://orcid.org/0000-0002-4098-3502
https://orcid.org/0000-0002-6927-8807
https://orcid.org/0000-0001-7297-2624
https://orcid.org/0000-0002-9161-3990
https://orcid.org/0000-0003-3592-9509
https://orcid.org/0000-0002-0791-3350
https://orcid.org/0000-0002-1909-6343
https://orcid.org/0000-0002-2363-8889
https://orcid.org/0000-0002-8300-4124
https://orcid.org/0000-0002-8233-7277
https://orcid.org/0000-0001-5404-543X
https://orcid.org/0000-0002-4705-9582
https://orcid.org/0000-0002-7663-0805
https://orcid.org/0000-0001-9038-4500
https://orcid.org/0000-0002-7275-9193


13

INFN Sezione di Milano-Bicoccaa, Università di Milano-Bicoccab, Milano, Italy
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S. Belfortea , V. Candelisea,b , M. Casarsaa , F. Cossuttia , K. De Leoa ,
G. Della Riccaa,b

Kyungpook National University, Daegu, Korea
S. Dogra , J. Hong , C. Huh , B. Kim , J. Kim, D. Lee, H. Lee, S.W. Lee , C.S. Moon ,
Y.D. Oh , M.S. Ryu , S. Sekmen , B. Tae, Y.C. Yang

Department of Mathematics and Physics - GWNU, Gangneung, Korea
M.S. Kim

Chonnam National University, Institute for Universe and Elementary Particles, Kwangju,
Korea
G. Bak , P. Gwak , H. Kim , D.H. Moon

Hanyang University, Seoul, Korea
E. Asilar , J. Choi , D. Kim , T.J. Kim , J.A. Merlin, Y. Ryou

Korea University, Seoul, Korea
S. Choi , S. Han, B. Hong , K. Lee, K.S. Lee , S. Lee , J. Yoo

Kyung Hee University, Department of Physics, Seoul, Korea
J. Goh , S. Yang

Sejong University, Seoul, Korea
H. S. Kim , Y. Kim, S. Lee

Seoul National University, Seoul, Korea
J. Almond, J.H. Bhyun, J. Choi , J. Choi, W. Jun , J. Kim , S. Ko , H. Kwon , H. Lee ,
J. Lee , J. Lee , B.H. Oh , S.B. Oh , H. Seo , U.K. Yang, I. Yoon

University of Seoul, Seoul, Korea
W. Jang , D.Y. Kang, Y. Kang , S. Kim , B. Ko, J.S.H. Lee , Y. Lee , I.C. Park , Y. Roh,
I.J. Watson

Yonsei University, Department of Physics, Seoul, Korea
S. Ha , H.D. Yoo

Sungkyunkwan University, Suwon, Korea
M. Choi , M.R. Kim , H. Lee, Y. Lee , I. Yu

College of Engineering and Technology, American University of the Middle East (AUM),
Dasman, Kuwait
T. Beyrouthy

Riga Technical University, Riga, Latvia
K. Dreimanis , A. Gaile , G. Pikurs, A. Potrebko , M. Seidel , D. Sidiropoulos Kontos

University of Latvia (LU), Riga, Latvia
N.R. Strautnieks

Vilnius University, Vilnius, Lithuania
M. Ambrozas , A. Juodagalvis , A. Rinkevicius , G. Tamulaitis

https://orcid.org/0000-0001-8411-2971
https://orcid.org/0000-0003-1288-4838
https://orcid.org/0000-0001-7291-1979
https://orcid.org/0000-0003-4728-6678
https://orcid.org/0000-0002-7655-3475
https://orcid.org/0000-0002-4427-4076
https://orcid.org/0000-0001-6288-951X
https://orcid.org/0000-0002-2971-8214
https://orcid.org/0000-0003-1803-624X
https://orcid.org/0000-0001-6233-0513
https://orcid.org/0000-0002-2830-5872
https://orcid.org/0000-0002-6674-7874
https://orcid.org/0000-0001-5793-526X
https://orcid.org/0000-0001-8443-4460
https://orcid.org/0000-0002-3641-5983
https://orcid.org/0000-0002-1353-8964
https://orcid.org/0000-0001-5672-214X
https://orcid.org/0000-0002-8908-409X
https://orcid.org/0000-0003-2831-6982
https://orcid.org/0000-0002-0812-0758
https://orcid.org/0000-0002-9463-4922
https://orcid.org/0000-0002-8513-2824
https://orcid.org/0000-0002-9539-6815
https://orcid.org/0000-0002-1028-3468
https://orcid.org/0000-0001-8229-7829
https://orcid.org/0000-0002-7219-9931
https://orcid.org/0000-0002-1855-180X
https://orcid.org/0000-0003-1726-5681
https://orcid.org/0000-0003-1009-4621
https://orcid.org/0000-0003-0392-8691
https://orcid.org/0000-0002-0095-8185
https://orcid.org/0009-0009-7347-1480
https://orcid.org/0000-0001-8019-9387
https://orcid.org/0000-0002-5628-9187
https://orcid.org/0000-0001-5680-599X
https://orcid.org/0000-0002-6024-0992
https://orcid.org/0000-0002-8336-9182
https://orcid.org/0000-0001-8336-2434
https://orcid.org/0000-0001-6225-9876
https://orcid.org/0000-0002-2259-9929
https://orcid.org/0000-0002-3680-7039
https://orcid.org/0000-0001-9257-9643
https://orcid.org/0000-0003-0463-3043
https://orcid.org/0000-0002-1129-2083
https://orcid.org/0000-0001-6905-6553
https://orcid.org/0000-0002-6543-9191
https://orcid.org/0000-0002-2483-5104
https://orcid.org/0009-0001-5122-4552
https://orcid.org/0000-0001-9876-6642
https://orcid.org/0000-0003-4377-9969
https://orcid.org/0009-0002-5165-5018
https://orcid.org/0000-0002-1138-3700
https://orcid.org/0000-0001-6753-3731
https://orcid.org/0000-0002-5351-7201
https://orcid.org/0000-0002-9539-7789
https://orcid.org/0000-0003-0710-4956
https://orcid.org/0000-0002-3932-0605
https://orcid.org/0000-0002-3491-8026
https://orcid.org/0000-0002-1571-9072
https://orcid.org/0000-0001-6079-3434
https://orcid.org/0000-0002-8015-7379
https://orcid.org/0000-0002-2153-1519
https://orcid.org/0000-0001-5572-5947
https://orcid.org/0000-0003-4510-6776
https://orcid.org/0000-0003-2141-3413
https://orcid.org/0000-0003-2538-1551
https://orcid.org/0000-0002-3892-3500
https://orcid.org/0000-0002-4811-626X
https://orcid.org/0000-0002-2289-2527
https://orcid.org/0000-0001-6954-9964
https://orcid.org/0000-0003-1567-5548
https://orcid.org/0000-0003-0972-5641
https://orcid.org/0000-0003-1350-3523
https://orcid.org/0000-0002-3776-8270
https://orcid.org/0000-0003-3550-6151
https://orcid.org/0000-0003-4540-9048
https://orcid.org/0000-0003-2449-0158
https://orcid.org/0000-0002-1501-3328
https://orcid.org/0000-0002-7510-255X
https://orcid.org/0000-0002-2913-9634


15

National Centre for Particle Physics, Universiti Malaya, Kuala Lumpur, Malaysia
I. Yusuff52 , Z. Zolkapli

Universidad de Sonora (UNISON), Hermosillo, Mexico
J.F. Benitez , A. Castaneda Hernandez , H.A. Encinas Acosta, L.G. Gallegos Marı́ñez,
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