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We present the study of B̄0 → Σcð2455Þ0;þþπ�p̄ decays based on 772 × 106 BB̄ events collected with
the Belle detector at the KEKB asymmetric-energy eþe− collider. The Σcð2455Þ0;þþ candidates are
reconstructed via their decay to Λþ

c π
∓ and Λþ

c decays to pK−πþ, pK0
S, and Λπþ final states. The

corresponding branching fractions are measured to be BðB̄0 → Σcð2455Þ0πþp̄Þ ¼ ð1.09� 0.06� 0.07Þ ×
10−4 and BðB̄0 → Σcð2455Þþþπ−p̄Þ ¼ ð1.84� 0.11� 0.12Þ × 10−4, which are consistent with the world
average values with improved precision. A new structure is found in the MΣcð2455Þ0;þþπ� spectrum with a
significance of 4.2σ including systematic uncertainty. The structure is possibly an excited Λþ

c and is
tentatively named Λcð2910Þþ. Its mass and width are measured to be ð2913.8� 5.6� 3.8Þ MeV=c2 and
ð51.8� 20.0� 18.8Þ MeV, respectively. The products of branching fractions for the Λcð2910Þþ are
measured to be BðB̄0 → Λcð2910Þþp̄Þ × BðΛcð2910Þþ → Σcð2455Þ0πþÞ ¼ ð9.5� 3.6� 1.6Þ × 10−6 and
BðB̄0 → Λcð2910Þþp̄Þ × BðΛcð2910Þþ → Σcð2455Þþþπ−Þ ¼ ð1.24� 0.35� 0.10Þ × 10−5. Here, the
first and second uncertainties are statistical and systematic, respectively.
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Because of the numerous degrees of freedom of the
internal structure of charmed baryons, their spectroscopy
provides an excellent laboratory for studying the dynamics
of light quarks in the environment of a heavy quark and
testing heavy-quark symmetry and chiral symmetry of light
quarks [1–3]. Although many excited charmed baryons
have been discovered by the BABAR, Belle, CLEO, and
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LHCb Collaborations in the past two decades [4], there are
still missing states in the predicted spectra [5] and proper-
ties of many known particles are still poorly understood [4].
Currently, there is no unified phenomenological model

that can fully describe the charmed baryon sector.
Theoretically, the mass spectrum of excited charmed
baryons has been studied with numerous approaches, such
as a quantum chromodynamics (QCD) based quark model
[6], the QCD sum rule [7–11], Reggie phenomenology
[12], a relativistic quark potential model [13], quark
potential models [14–18], the relativistic flux tube models
[19,20], the coupled channel model [21], the constituent
quark models [22–24], and lattice QCD [25,26]. More
experimental measurements are required to validate these
theoretical models.
Among the observed excited Λþ

c family, the highest state
Λcð2940Þþ presents many mysteries. It was discovered by
BABAR via its decay to D0p [27], and confirmed by LHCb
[28], and its decay to Σcð2455Þ0;þþπ� was observed by
Belle [29]. Though the quantum number JP ¼ 3

2
− is favored

for Λcð2940Þþ according to the LHCb measurement, other
spin-parity assignments are also proposed [5,30]. Besides
that, the mass of Λcð2940Þþ is lower than the expected
Λcð32−; 2PÞ state in the quark models [13,18,19,23], in
which its mass is expected to be above 3 GeV=c2 and the
mass of the undiscovered Λcð12−; 2PÞ state is slightly lighter
than that of Λcð32−; 2PÞ by not more than 25 MeV=c2. Such
a low-mass puzzle for Λcð2940Þþ can be explained by
introducing the D�N channel contribution [31], while the
mass of Λcð12−; 2PÞ state is higher than that of Λcð32−; 2PÞ
by around 40 MeV=c2 in this scenario, which leads to an
interesting mass inversion. Thus, it is important to verify
the quantum number of Λcð2940Þþ or search for other
candidates of Λcð2PÞ.
Compared to the previous inclusive analyses

[27–29], the study of Λcð2PÞ can be performed in B̄0 →
Λþ
c ð2PÞð→ Σcð2455Þ0;þþπ�Þp̄ exclusive decays, which

can constrain the spin and parity of the possible excited
Λþ
c ð2PÞ and provide a simpler background environment.

The B̄0 → Σcð2455Þ0;þþπ�p̄ decays have been previously
studied by CLEO [32], Belle [33,34], and BABAR [35]
Collaborations based on 9.17, 357, and 426 fb−1 ϒð4SÞ
data samples, respectively, with Λþ

c reconstructed via
the pK−πþ mode. The average branching fractions are
B½B̄0→Σcð2455Þ0πþp̄�¼ð1.08�0.16Þ×10−4 and B½B̄0 →
Σcð2455Þþþπ−p̄� ¼ ð1.88� 0.24Þ × 10−4. The invariant
mass spectra of MΣcð2455Þ0;þþπ� and Mp̄π� are found to be
inconsistent with phase-space distributions. In particular,
the Belle Collaboration analysis in Ref. [34] suggested that
there could be a structure or overlap of several known
excited Λþ

c near the threshold of the MΣcð2455Þ0πþ spectrum,
which needs further study.
In this Letter, we present a study of the B̄0 →

Σcð2455Þ0;þþπ�p̄ decays [36] and study the possible
resonance in the MΣcð2455Þ0;þþπ� spectrum using the full

data sample of 711 fb−1 collected at the ϒð4SÞ resonance
by the Belle detector [37] at the KEKB asymmetric energy
electron-positron collider [38]. Simulated signal events
with B̄0 meson decays are generated using EVTGEN [39].
These events are processed by a detector simulation based
on GEANT3 [40]. The generic Monte Carlo (MC) samples
of ϒð4SÞ → BB̄ (B ¼ Bþ or B0) and eþe− → qq̄ (q ¼ u,
d, s, c) events at

ffiffiffi

s
p ¼ 10.58 GeV are used to check the

backgrounds [41], corresponding to 5 times the integrated
luminosity of the data.
For charged track identification, information from differ-

ent detector subsystems is combined to form the likelihood
Li for species i, where i ¼ π, K, or p [42]. Except for the
charged tracks from Λ → pπ− and K0

S → πþπ− decays, a
track with a likelihood ratio Rπ

K ¼ LK=ðLK þ LπÞ >
0.6ð< 0.4Þ is identified as a kaon (pion) [42]. With this
selection, the kaon (pion) identification efficiency is about
93% (97%). A track with Rπ

p ¼ Lp=ðLp þ LπÞ > 0.6 and
RK

p ¼ Lp=ðLp þ LKÞ > 0.6 is identified as a proton with
an efficiency above 90%. The K0

S and Λ candidates are
reconstructed from pairs of oppositely charged tracks,
treated as πþπ− and pπ−, with the similar method used
in Ref. [43]. The pπ− invariant mass should be within
3.5 MeV=c2 (∼3σ, where σ denotes the mass resolution) of
the Λ nominal mass [4]. The Σcð2455Þ0;þþ candidates are
reconstructed via their decay to Λþ

c π
∓, while the Λþ

c are
reconstructed with the Λþ

c → pK−πþ, pK0
S, and Λπþ. The

mass windows of Σcð2455Þ0;þþ and Λþ
c are within 10 and

14 MeV=c2 of their nominal masses [4], respectively,
which retain more than 94% of the signal events. About
8% of events have multiple candidates that are all used for
further analysis.
Figure 1 shows the scatter plot ofΔMB versusMbc of the

selected B̄0 → Σcð2455Þ0;þþπ�p̄ candidates from data
after applying the selection criteria above. The Mbc is
defined as

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

E2
beam=c

2 − ðP  piÞ2
p

=c, where Ebeam and
 pi are the beam energy and the three-momenta of the

5.26 5.27 5.28 5.29

)2 (GeV/cbcM

0.1�

0.05�

0

0.05

0.1

)2
 (

G
eV

/c
B

M
�

FIG. 1. The scatter distribution of ΔMB versus Mbc from data.
The blue and red boxes are the B sideband regions described in
the text. The green box indicates the signal region.
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B̄0-meson decay products in the center-of-mass system of
the eþe− collision. The ΔMB is defined as MB −mB,
where MB is the invariant mass of the B̄0 candidate
and mB is the nominal B̄0-meson mass [4]. The B̄0 signal
region is jΔMBj<0.023GeV=c2 (∼2.5σ) and Mbc >
5.272 GeV=c2 (∼2.5σ), which is illustrated by the green
box in Fig. 1.
After releasing the requirements on Mbc and the mass

window of Σcð2455Þ0;þþ, the signal yields of B̄0 →
Σcð2455Þ0;þþπ�p̄ are extracted by unbinned two-
dimensional (2D) extended maximum likelihood fits to
the Mbc and MΛþ

c π
∓ distributions of the selected B̄0 →

Λþ
c π

−πþp̄ candidates. The 2D fitting function is para-
metrized as

fðM1;M2Þ ¼ NsigsðM1ÞSðM2Þ þ Nbg
sbsðM1Þb0ðM2Þ

þ Nbg
bsbðM1ÞSðM2Þ þ Nbg

bbgðM1Þg0ðM2Þ;
where sðM1Þ and SðM2Þ are the 1D signal function in Mbc
and MΛþ

c π
∓ , respectively, while bðM1Þ, gðM1Þ, b0ðM2Þ and

g0ðM2Þ are the background functions for the same argu-
ments. Here, sðM1Þ is a Gaussian function, SðM2Þ is a non-
relativistic Breit-Wigner (BW) function with the phase
space factor pπ∓=MΛþ

c π
∓ considered, convoluted with a

triple-Gaussian function whose parameters determined by
MC simulation. Moreover, pπ∓ is the momentum of the
selected π∓ in the rest frame ofΛþ

c π
∓ system. Here, b and g

are ARGUS functions [44] while b0 and g0 are second-order
Chebyshev polynomial. All the parameters of the fitting
functions are free to float except for those of triple-
Gaussian functions. The projections of the 2D fits to the
selected B̄0 → Λþ

c π
−πþp̄ candidates from data are shown

in Fig. 2 with the contribution from each component
indicated in the legends.
To reduce the influence of the possible interme-

diate resonances or other non-phase-space contribu-
tions in calculating the branching fractions of B̄0 →
Σcð2455Þ0;þþπ�p̄, the MΛþ

c π
∓π� versus Mp̄π� planes

are divided uniformly into 4 × 4 bins. The B̄0 →
Σcð2455Þ0;þþπ�p̄ signal yield, Ni

Σcð2455Þ0;þþ , where i rep-

resents each MΛþ
c π

∓π� versus Mp̄π� bin, is extracted by the
simultaneous fit to all the bins with the same method used
in Fig. 2, where the signal functions share the same set of
parameters. The total yields of B̄0 → Σcð2455Þ0πþp̄ and
B̄0 → Σcð2455Þþþπ−p̄ are 767� 44 and 1213� 73,
respectively, obtained by summing the corresponding
signal yield in each bin. The total yields are consistent
with the overall fit results shown in Fig. 2.
The branching fractions of B̄0 → Σcð2455Þ0;þþπ�p̄

are calculated from f1=½2 × NBB̄ × Bðϒð4SÞ → B0B̄0Þ�g×
ΣiðNi

Σcð2455Þ0;þþ=εiÞ, where, NBB̄ ¼ 772 × 106 is the num-

ber of BB̄ pairs and Bðϒð4SÞ → B0B̄0Þ ¼ 0.486� 0.006
[4]. Furthermore, εi ¼ Σj½εBj × BðΛþ

c → fjÞ� is the reduced
detection efficiency in each MΛþ

c π
∓π� versus Mp̄π� bin,

where fj represents pK−πþ, pK0
S, and Λπþ for j ¼ 1, 2,

and 3, respectively; εBj is the detection efficiency of
B̄0 → Σcð2455Þ0;þþπ�p̄ with Λc → fj in the correspond-
ing bin; BðΛþ

c → fjÞ is the branching fraction of Λþ
c → fj

including the decay branching fractions of K0
S → πþπ−

and Λ → pπ−. Then, the branching fractions of
B̄0 → Σcð2455Þ0;þþπ�p̄ are calculated to be B½B̄0 →
Σcð2455Þþþπ−p̄� ¼ ð1.84� 0.11Þ × 10−4 and B½B̄0 →
Σcð2455Þ0πþp̄� ¼ ð1.09� 0.06Þ × 10−4. The uncertainties
here are statistical only.
We combine the spectra ofMΣcð2455Þ0πþ andMΣcð2455Þþþπ−

(denoted hereinafter as the MΣcð2455Þπ spectrum) to search
for a possible resonance. We estimate the background
contributions from non-Mbc peaking backgrounds using the
events in the three blue sideband regions minus the events
in the two red sideband regions in Fig. 1, which are denoted
as B sidebands, and the sidebands of Σcð2455Þ0;þþ, defined
as 2.470 < MΛþ

c π
∓ < 2.491 MeV=c2 or 2.425 < MΛþ

c π
∓ <

2.437 MeV=c2, to estimate the non-Σcð2455Þ0;þþ back-
grounds. The distributions of the (a) MΣcð2455Þπ ,
(b) MΣcð2455Þ0πþ , and (c) MΣcð2455Þþþπ− of the selected B̄0 →
Σcð2455Þ0;þþπ�p̄ candidates in the B̄0 signal region and
the corresponding Σcð2455Þ signal region are shown in
Fig. 3, where a structure around 2.91 GeV=c2 can be seen
in all plots that cannot be well described by any known
resonance. The filled histograms in plots (a), (b), and (c) are
from the normalized B sidebands, Σcð2455Þ0 sidebands,
and Σcð2455Þþþ sidebands, respectively. There is no
peaking contribution from any sideband.

FIG. 2. The projections of (a) Mbc and (b) MΛþ
c π

− of the 2D fit
to the selected B̄0 → Σcð2455Þ0πþp̄ candidates, and the projec-
tions of (c) Mbc and (d) MΛþ

c π
þ of the 2D fit to the selected

B̄0 → Σcð2455Þþþπ−p̄ candidates. The dots with error bar are
from data; the blue solid curves are the best fits; the green areas
are from non-Mbc peaking backgrounds or non-Σcð2455Þ0;þþ
combinatorial backgrounds; the purple dashed curves are the total
fitted backgrounds. Here, the Σcð2455Þ0;þþ (Mbc) signal region is
required when projecting the corresponding Mbc (MΛþ

c π
∓ ) dis-

tribution.

PHYSICAL REVIEW LETTERS 130, 031901 (2023)

031901-3



To determine the parameters of the structure, an
unbinned extended maximum likelihood fit is performed
to the MΣcð2455Þπ spectrum. The signal shape is a non-
relativistic BW convoluted with a Gaussian function
(whose width equals to 5.3 MeV=c2 determined from
MC simulation) with the detection efficiency curve con-
sidered. The background is represented with a second-
order Chebyshev polynomial. The corresponding fitted
signal yield of the structure is 150� 40; its mass and
width are determined to be ð2913.8� 5.6Þ MeV=c2 and
ð51.8� 20.0Þ MeV, respectively. For the mass measure-
ment, the −1.5 MeV=c2 shift between the output and input
mass determined by MC simulation has been corrected
(“mass correction factor”). The uncertainties here are
statistical only. The statistical significance of the structure
is 6.1σ, estimated from the difference of the logarithmic
likelihoods of the fits without and with a signal component
with the difference in the number of degrees of freedom, 3,
considered [45]. Alternative fits to the MΣcð2455Þπ spectrum
are performed: (a) using a first- or third-order polynomial
as the background shape; (b) changing the mass resolution
by 10%; and (c) using an energy-dependent relativistic BW
function as the signal shape. The statistical significances of
the structure are larger than 5.8σ in all cases. When only
taking the contributions of Λcð2880Þþ and Λcð2940Þþ as
the signal shapes in the fit with their parameters constrained
to be within 1σ of their world average values [4], their
significances are 1.5σ and 2.6σ, respectively. However,
when introducing Λcð2880Þþ and Λcð2940Þþ as additional
background components into the above fit with the new
structure, their yields are consistent with zero and the
significance of the new structure decreases to 4.2σ.
Therefore, we take the fit with only one signal component
as a nominal result, and take 4.2σ as the signal significance
of the new structure with the systematic uncertainty
included.
The known particle with the closest mass and width to

the structure is Λcð2940Þþ. However, the mass of the
structure differs from that of Λcð2940Þþ [4] by 3.8σ with
systematic uncertainty described below considered. Since
the mass difference between the structure and Λcð2940Þþ

agrees with the expected mass gap between Λcð12−; 2PÞ and
Λcð32−; 2PÞ state in quark models [13,18,19,23], the struc-
ture is a good candidate for the Λcð12−; 2PÞ state and is
tentatively named as Λcð2910Þþ. The B̄0 → Λcð2910Þþp̄
and Λcð2910Þþ → Σcð2455Þ0;þþπ� are S-wave decays
under this assumption. However, further study is needed
to confirm whether this state is an excited Λc or Σc.
To determine the signal yields of B̄0 → Λcð2910Þþp̄

with Λcð2910Þþ → Σcð2455Þ0;þþπ�, a simultaneous
unbinned extended maximum-likelihood fit to the
MΣcð2455Þ0πþ and MΣcð2455Þþþπ− spectra is performed, where
the signal function is the same to both spectra. The fit
functions are the same as those used in the nominal fit to
MΣcð2455Þπ spectrum above with all the parameters free
to float. The fit results are shown in panels (b) and (c)
of Fig. 3. The fitted signal yields are NΣcð2455Þ0πþ ¼
63� 24 and NΣcð2455Þþþπ− ¼ 83� 23 for Λcð2910Þþ →
Σcð2455Þ0πþ and Λcð2910Þþ → Σcð2455Þþþπ−, respec-
tively. The fitted mass and width of Λcð2910Þþ are
ð2914.7� 5.6Þ MeV=c2 and ð50.1� 20.5Þ MeV, respec-
tively, which are consistent with those from the fit to the
MΣcð2455Þπ spectrum.
The branching fraction product of B½B̄0 →

Λcð2910Þþp̄� × B½Λcð2910Þþ → Σcð2455Þ0;þþπ�� is cal-
culated with NΣcð2455Þ0;þþπ�=f2×NBB̄×B½ϒð4SÞ→B0B̄0�×
Σi½BðΛþ

c →fiÞ×εΛcð2910Þþ
i �g, where εΛcð2910Þþ

i is the detec-
tion efficiency of B̄0 → Λcð2910Þþp̄ with Λcð2910Þþ →
Σcð2455Þ0;þþπ�, Σcð2455Þ0;þþ → Λþ

c π
�, and Λþ

c → fi,
which is 10.60%, 12.14%, and 11.24% for Λþ

c →
pK−πþ, pK0

S, and Λπþ, respectively. The detection effi-
ciencies here include the particle identification (PID)
correction factors described below and the decay branching
fractions of K0

S → πþπ− and Λ → pπ−. The detection
efficiencies are the same for Σcð2455Þþþ and Σcð2455Þ0
intermediate states, according to the MC simulations.
The branching fraction products are calculated to be
B½B̄0 → Λcð2910Þþp̄�× B½Λcð2910Þþ → Σcð2455Þ0πþ� ¼
ð9.5� 3.6Þ× 10−6 and B½B̄0 → Λcð2910Þþp̄�×
B½Λcð2910Þþ → Σcð2455Þþþπ−� ¼ ð1.24� 0.35Þ × 10−5.
The errors here are statistical only.

FIG. 3. The fits to the (a) MΣcð2455Þπ , (b) MΣcð2455Þ0πþ , and (c) MΣcð2455Þþþπ− distributions of the selected B̄0 → Σcð2455Þ0;þþπ�p̄
candidates from data. Here, the data distribution in plot (a) is the sum of those in plots (b) and (c). The dots with error bars represent the
data, the solid blue curves are the best fits, and the dashed curves are the fitted backgrounds.
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There are several sources of systematic uncertainties in
the branching fraction measurements. UsingD�þ → D0πþ,
D0 → K−πþ, and Λ → pπ− samples, the efficiency ratios
between data and MC simulations are 0.998� 0.013,
0.970� 0.006, 0.900� 0.005, and 0.987� 0.005 for
kaon, pion, proton from Λþ

c , and proton directly from
B̄0, respectively, whose central values are taken as the
efficiency correction factors and the errors are taken as the
systematic uncertainties due to PID. The uncertainties on
the branching fractions of Λþ

c decay chains are 5.1%, 5.1%,
and 5.4% for Λþ

c → pK−π−, pK0
S, and Λπþ modes [4],

respectively. The uncertainties on the detection efficiency
include those from PID, the branching fractions of Λþ

c
decays, tracking efficiency (0.35%/track), as well as Λ
(2.95%) and K0

S (0.5%) selection efficiencies. Assuming all
the sources of the above systematic uncertainties are
independent, the uncertainties from the same sources are
summed linearly weighted by the expected signal yields
over the three Λþ

c decay modes. Then, the uncertainties
from different sources are added in quadrature to yield the
total uncertainties on detection efficiency, which are listed
in Table I.
We estimate the systematic uncertainties on the fitting

procedure by changing the order of the background
polynomial, the range of the fit, and the mass resolution
(enlarged by 10%). The deviations from the nominal fitted
results are taken as systematic uncertainties. For
BðB̄0 → Σcð2455Þ0;þþπ�p̄Þ, the fitting uncertainties in
MΛþ

c π
∓π� versus Mp̄π� bins are summed in quadrature

weighted by 1=εi. These uncertainties are added in quad-
rature to yield the total uncertainties due to fit.
The uncertainties on the world average value of

B½ϒð4SÞ → B0B̄0� and Nϒð4SÞ are 1.2% and 1.37%, respec-
tively. Thus, the uncertainty of the B̄0 count is 1.8%.
Assuming all sources listed in Table I are independent,

the uncertainties from different sources are added in
quadrature to yield the total systematic uncertainties.
The following systematic uncertainties are considered

for the mass and width of Λcð2910Þþ. Half of the mass
correction factor is taken as a systematic uncertainty. By
changing the order of the background polynomial and fit
region, the differences in the fitted Λcð2910Þþ mass

(3.42 MeV=c2) and width (18.3 MeV) are taken as sys-
tematic uncertainties. By replacing the nonrelativistic BW
function by a relativistic BW function with a mass-
dependent width of Γt ¼ Γ0

t ½ΦðMΣcπÞ=ΦðMΛcð2910ÞþÞ�,
where Γ0

t is the width of the resonance, ΦðMxÞ ¼
ðP=MxÞ is the S-wave phase space factor [P is the π
momentum in the Σcπ or Λcð2910Þþ center-of-mass
frame], the difference in the measured Λcð2910Þþ mass
(1.2 MeV=c2) is taken as a systematic uncertainty. When
considering the background contributions from Λcð2880Þþ
and Λcð2940Þþ, by changing their masses and widths by
�1σ [4], the differences in mass and width of Λcð2910Þþ
are 1.0 MeV=c2 and 4.3MeV, respectively, which are taken
as systematic uncertainties. Assuming all the sources are
independent, we add them in quadrature to obtain the total
systematic uncertainties on the Λcð2910Þþ mass and width,
which are 3.8 MeV=c2 and 18.8 MeV, respectively.
In summary, based on 772 × 106 pairs of BB̄ data

samples collected with the Belle detector at the KEKB
asymmetric-energy eþe− collider, we analyze the B̄0 →
Σcð2455Þþþ;0π∓p̄ decays with the branching fractions
measured to be B½B̄0 → Σcð2455Þþþπ−p̄� ¼ ð1.84�
0.11� 0.12Þ × 10−4 and B½B̄0 → Σcð2455Þ0πþp̄� ¼
ð1.09� 0.06� 0.07Þ × 10−4, which are consistent with
the previous measurements [4,32–35] with improved pre-
cision. A structure around 2.91 GeV=c2 is found in the
MΣcð2455Þπ spectrum with a statistical significance of 6.1σ.
The significance changes to 4.2σ when introducing
possible background contributions from Λcð2880Þþ
and Λcð2940Þþ. The mass and width of the state are
measured to be ð2913.8� 5.6� 3.8Þ MeV=c2 and
ð51.8� 20.0� 18.8Þ MeV, respectively. This state is pos-
sibly a good candidate for Λcð12−; 2PÞ and is tentatively
named as Λcð2910Þþ, with its nature needing more inves-
tigation. The products of branching fractions concerning
the Λcð2910Þþ are measured to be B½B̄0 → Λcð2910Þþp̄�×
B½Λcð2910Þþ → Σcð2455Þþþπ−� ¼ ð1.24� 0.35� 0.10Þ×
10−5, and B½B̄0 → Λcð2910Þþp̄� × B½Λcð2910Þþ →
Σcð2455Þ0πþ� ¼ ð9.5� 3.6� 1.6Þ × 10−6. Here, the first
and second uncertainties are statistical and systematic,
respectively. The B½B̄0 → Σcð2455Þ0;þþπ�p̄� measure-
ments in this analysis supersede the previous Belle mea-
surements [33].
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