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Using ð10087� 44Þ × 106 J=ψ events collected with the BESIII detector at the BEPCII collider, we
report the first observation of the decay ηc → Ξ0Ξ̄0. The interference between J=ψ → γηc → γΞ0Ξ̄0 and
J=ψ → γΞ0Ξ̄0jnon−resonance is considered in the Ξ0Ξ̄0 mass spectrum fits. The branching fractions are
measured to be Bðηc → Ξ0Ξ̄0Þ ¼ ð1.33� 0.03� 0.18Þ × 10−3 for the constructive interference and
Bðηc → Ξ0Ξ̄0Þ ¼ ð1.63� 0.04� 0.21Þ × 10−3 for the destructive interference, where the first uncertain-
ties are statistical and the second are systematic.
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I. INTRODUCTION

The hadronic decays of charmonium provide an ideal
platform for testing the interplay between perturbative
and nonperturbative quantum chromodynamics (QCD).
The charmonium mass scale lies in a transition region
where QCD dynamics evolve from the perturbative regime
at high energies to the nonperturbative regime at low
energies.
The complexity of QCD in the charmonium-mass region

is highlighted by significant discrepancies between pertur-
bative quantum chromodynamics (pQCD) calculations and
experimental measurements. A prime example is the long-
standing puzzle associated with the pQCD helicity selec-
tion rule (HSR) [1–3]. Derived from the quark helicity
conservation principle in pointlike interactions, the HSR
predicts that helicity-violating decays of the 0−þ pseudo-
scalar charmonium state ηc into baryon-antibaryon (BB̄)
final states should be forbidden [4]. However, experimental
measurements consistently contradict this prediction,
with measured branching fractions that are comparable
to those of J=ψ decays [5–8]. These discrepancies suggest
the presence of previously unaccounted for mechanisms
in pQCD, making HSR violation a critical issue to be
addressed.
Several theoretical frameworks have been proposed to

account for this phenomenon. Models such as the quark–
diquark model [9,10], charmonium-glueball mixing [11],
the quark-pair creation model [12], and the color-octet
mechanism [13] attribute HSR violation to the internal

structure of charmonium. These approaches allow other-
wise forbidden decays to occur, yielding nonzero branch-
ing fractions that can be comparable to those of
HSR-allowed decays. Other theoretical studies suggest
that such transitions may arise from nonperturbative
corrections [14,15]. Meanwhile, the intermediate meson
loop (IML) model [16,17] provides a dynamical mecha-
nism for evading the HSR by introducing long-range
effects through virtual charmed-meson loops. In this
model, the decay proceeds not as a pointlike interaction
but via a two-step process: the ηc first decays into a virtual
charmed-meson pair [18] (e.g., DD̄), which subsequently
forms the final-state baryon-antibaryon pair through the
exchange of light mesons. This long-range mechanism
effectively circumvents the assumptions underlying the
pQCD HSR and can result in sizeable branching fractions
for otherwise forbidden decays.
Despite their qualitative success in explaining HSR

violation, these theoretical frameworks generally suffer
from large quantitative uncertainties in their predictions of
branching fractions. Consequently, experimental mea-
surements of additional helicity-forbidden decay chan-
nels, particularly those not yet observed, are essential for
testing the validity and limitations of existing models.
To further probe these unresolved issues, a measure-

ment of the previously unobserved decay ηc → Ξ0Ξ̄0 is
of particular importance, as it is the isospin partner of
ηc → Ξ−Ξ̄þ. Although the ηc cannot be directly pro-
duced in eþe− annihilation due to quantum number
conservation, it is copiously produced via radiative
decays of the J=ψ resonance. Therefore, the large data
sample of ð10087� 44Þ × 106 J=ψ events collected by
the BESIII experiment [19] enables such a measurement
for the first time. In this paper, we report the first
observation of this decay and a measurement of its
branching fraction, using ηc mesons produced through
the radiative process J=ψ → γηc.
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II. BESIII EXPERIMENT AND MONTE
CARLO SIMULATION

The BESIII detector [20] records symmetric eþe−

collisions provided by the BEPCII storage ring [21],
which operates with a peak luminosity of 1.1 ×
1033 cm−2 s−1 in the center of mass energy range from
1.84 to 4.95 GeV. BESIII has collected large data
samples in this energy region [22–24]. The cylindrical
core of the BESIII detector covers 93% of the full solid
angle and consists of a helium-based multilayer drift
chamber (MDC), a plastic scintillator time-of-flight sys-
tem (TOF), and a CsI(Tl) electromagnetic calorimeter
(EMC), which are all enclosed in a superconducting
solenoidal magnet providing a 1.0 T magnetic field. The
magnetic field was 0.9 T in 2012, which affects 13% of
the total J=ψ data. The solenoid is supported by an
octagonal flux-return yoke with resistive plate counter
muon identification modules interleaved with steel. The
charged-particle momentum resolution at 1 GeV=c is
0.5%, and the dE=dx resolution is 6% for electrons
from Bhabha scattering. The EMC measures photon
energies with a resolution of 2.5% (5%) at 1 GeV in
the barrel (end cap) region. The time resolution in the
plastic scintillator TOF barrel region is 68 ps, while that
in the end cap region was 110 ps. The end cap TOF
system was upgraded in 2015 using multigap resistive
plate chamber technology, providing a time resolution of
60 ps, which benefits 87% of the data used in this
analysis [25].
Monte Carlo (MC) simulated data samples produced

with a GEANT4-based [26] software package, which
includes the geometric description of the BESIII detector
and the detector response, are used to determine detection
efficiencies and to estimate backgrounds. The simulation
models the beam energy spread and initial state radiation in
the eþe− annihilations with the generator KKMC [27]. The
inclusive MC sample includes both the production of the
J=ψ resonance and the continuum processes incorporated
in KKMC. All particle decays are modeled with EVTGEN [28]
using branching fractions either taken from the Particle
Data Group (PDG) [8], when available, or otherwise
estimated with LUNDCHARM [29]. Final state radiation
from charged final state particles is incorporated using
the PHOTOS package [30]. The potential background events
in the inclusive MC are examined using the event-type
analysis tool TopoAna [31]. To assess the detection
efficiency, signal MC events are generated following the
decay chain J=ψ → γηc;ηc → Ξ0Ξ̄0;Ξ0 →Λπ0; Ξ̄0 → Λ̄π0;
Λ→ pπ−; Λ̄→ p̄πþ, and π0 → γγ. The decay J=ψ → γηc is
generated using JPE [29], where the JPE is a generator
model constructed for a vector particle decaying into a
photon plus a pseudoscalar particle, and the subsequent
decays are simulated based on the phase space
(PHSP) model.

III. EVENT SELECTION

We reconstruct the signal candidates through the decay
chain described in the previous section, resulting in the
final state including γγγγγpp̄πþπ−.
Events with at least four charged tracks with total charge

zero are selected. Charged tracks detected in the MDC
are required to satisfy the polar angle (θ) condition
jcos θj < 0.93, where θ is defined with respect to the
z-axis, the symmetry axis of the MDC. Given the relatively
long lifetimes ofΛ and Ξ0, no specific vertex requirement is
imposed on the charged tracks decaying from them. MC
studies indicate that the proton and pion from Λ decay are
well separated kinematically since the proton carries most
of the energy. The charged tracks with momentum above
0.247 GeV=c are supposed to be protons, while those
below 0.247 GeV=c are pions. The ΛðΛ̄Þ candidates are
reconstructed from pπ−ðp̄πþÞ combinations. They are
constrained to originate from a common vertex, with
those having χ2 < 200 kept for further analysis.
Furthermore, the mass window of pπ−ðp̄πþÞ is set to be
ð1.111; 1.120Þ GeV=c2.
Photon candidates are identified using isolated showers

in the EMC and required to contain at least five photons per
event. The deposited energy of each shower must be more
than 25 MeV in the barrel region (jcos θj < 0.80) and more
than 50 MeV in the end cap region (0.86 < jcos θj < 0.92).
To exclude showers that originate from charged tracks, the
angles subtended by the EMC shower and the position of
the closest charged track at the EMC must be greater than
10 degrees as measured from the interaction point. A more
stringent requirement of 20 degrees between the photon
candidate and antiproton is applied to exclude the photons
from antiproton annihilation. To suppress electronic noise
and showers unrelated to the event, the difference between
the EMC time and the event start time is required to be
within [0, 700] ns. The π0 candidate is reconstructed from a
photon pair with Mγγ ∈ ð0.098; 0.165Þ GeV=c2 following
the published study [32]. A one-constraint kinematic fit is
performed on the photon pairs by constraining their
invariant mass to the nominal π0 mass [8].
A four-constraint (4C) kinematic fit is performed on the

γΛΛ̄π0π0 hypothesis, constraining the total reconstructed
four-momentum to that of the initial eþe−. When the
number of photons exceeds five, all possible combinations
are tested, and the combination yielding the minimum χ2 of
4C kinematic fit (χ24C) is retained for further study. To
enhance background suppression while preserving more
signal events, a figure of merit (FOM) method [8] is
employed to optimize the selection criterion of χ24C by
maximizing the S=

ffiffiffiffiffiffiffiffiffiffiffiffi
Sþ B

p
value, where S and B represent

the numbers of surviving signal and background events in
the inclusive MC sample, respectively. Following the
optimization result, candidate events are required to meet
the condition χ24C < 30 and the background events
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violating four-momentum conservation are removed. To
further suppress backgrounds with photon counts deviating
from five in the final states, we require that the χ24C with the
ΛΛ̄π0π0 hypothesis should be more than 200. This require-
ment specifically suppresses the J=ψ → Ξ0Ξ̄0 background
without substantial efficiency loss.
In the study of ηc → Ξ0Ξ̄0 decay, since there are two π0

candidates (denote as π01; π
0
2) per event, there will be two

possible combinations of ΛðΛ̄Þ and π0. The combination
which minimizes the quantity ðmπ0

1
Λ −M0

ΞÞ2 þ ðmπ0
2
Λ̄ −

MΞ̄0Þ2 is kept, where mπ0
1
Λ and mπ0

2
Λ̄ are the invariant

masses of π01Λ and π02Λ̄, respectively, andMΞ0 (MΞ̄0) is the
known mass of Ξ0 (Ξ̄0) [8]. Additionally, the invariant
masses of π0Λ and π0Λ̄ pairs are required to be within
ð1.296; 1.331Þ GeV=c2. The mass window is determined to
be (μ� 3σ) through MC study, where μ represents the
mean value obtained from the Gaussian fit and σ represents
the mass resolution. The distribution of Mðπ0ΛÞ versus
Mðπ0Λ̄Þ from data is shown in Fig. 1, where a clear Ξ0Ξ̄0

signal can be seen as indicated by the central green box.

IV. BACKGROUND STUDIES

The background components are studied with the J=ψ
inclusive MC sample using TopoAna. After applying the
same selection criteria as for data, the background can be
classified into two categories: background excluding Ξ0

or Ξ̄0 particles (i.e., non-Ξ0Ξ̄0 background) and back-
ground involving Ξ0Ξ̄0. The non-Ξ0Ξ̄0 background is
estimated via the two-dimensional sideband analysis of
the data samples, as shown in Fig. 1. The signal region is
defined as 1.296 GeV=c2 < Mπ0Λ=π0Λ̄ < 1.331 GeV=c2

and the lower and upper sideband regions are
defined as 1.251 GeV=c2 < Mπ0Λ=π0Λ̄ < 1.286 GeV=c2

and 1.341 GeV=c2 < Mπ0Λ=π0Λ̄ < 1.376 GeV=c2, respec-
tively, shown in Fig. 1. The sideband regions are positioned
approximately �2σ away from the signal region, where σ
corresponds to the mass resolution of Ξ0. We divide the
sideband regions into two categories: region A and region
B as shown in Fig. 1. The number of background events
Nbkg is determined by 0.5NA − 0.25NB, where NA and NB

are the sum of all events in the regions A and B,
respectively. From this method, the number of non-Ξ0Ξ̄0

background events is estimated to be 1032� 30 and fixed
in the following fit.
The background involving Ξ0Ξ̄0 comprises J=ψ →

Ξ0Ξ̄�0, J=ψ → Ξ�0Ξ̄0, and J=ψ → Ξ0Ξ̄0, which have fake
or missing photon. The shapes and detection efficiencies of
these background channels are obtained from MC simu-
lation, and their event counts are estimated using the
branching fractions from the PDG [8]. Especially, to reduce
the large systematic uncertainties from the poorly measured
branching fraction of the J=ψ → Ξ0Ξ̄�0 (J=ψ → Ξ�0Ξ̄0)
channel [33], we estimate its contribution using the
precisely measured isospin partner channel, J=ψ →
Ξ�−Ξ̄þ [34]. The number of J=ψ → Ξ0Ξ̄�0 and J=ψ →
Ξ�0Ξ̄0 events is estimated to be 294� 7 each. Additionally,
the number of J=ψ → Ξ0Ξ̄0 background events is estimated
to be 158� 5. The uncertainties here are attributed to the
uncertainties of the branching fractions.

V. SIGNAL EXTRACTIONS AND BRANCHING
FRACTION MEASUREMENT

Signal yield is extracted from an unbinned maximum-
likelihood fit to the distribution of Ξ0Ξ̄0 invariant mass.
Accounting for the interference between J=ψ → γηc →
γΞ0Ξ̄0 and J=ψ → γΞ0Ξ̄0jnonresonance, where J=ψ →
γΞ0Ξ̄0jnonresonance corresponds to the direct J=ψ → γΞ0Ξ̄0

decay bypassing the ηc resonance state, the fitting prob-
ability density function (PDF) as a function of mass (m)
reads

FðmÞ ¼
h
εðmÞ

���eiϕSðmÞ þ α
ffiffiffiffiffiffiffiffiffiffiffiffiffi
N ðmÞ

q ���2
i
⊗ σres þ BðmÞ;

where SðmÞ, N ðmÞ, and BðmÞ represent the probability
density functions (PDFs) of the signal, the J=ψ →
γΞ0Ξ̄0jnon−resonance, and the combined background, respec-
tively;N ðmÞ is modeled as a 2nd-order polynomial with its
shape fixed from MC study and the detail of combined
background BðmÞ can be seen in Sec. IV; εðmÞ is the mass-
dependent efficiency modeled as a piecewise function
according to the PHSP MC sample; σres represents the
detector resolution function modeled as a double Gaussian
function with the parameters derived from the signal MC
sample; the interference phase ϕ and the strength of the
nonresonance component α are allowed to vary in the fit. In
addition, SðmÞ reads
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FIG. 1. Distribution of the invariant mass of π0Λ versus π0Λ̄ for
data, showing the signal (green box) and sideband regions A and
B (red and blue boxes, respectively).
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SðmÞ ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
E3
γ × dampðEγÞ

q
× BWðmÞ;

where Eγ is the radiated photon energy with Eγ ¼
m2

J=ψ−m
2

2mJ=ψ
,

mJ=ψ here represents J=ψ nominal mass. E3
γ reflects the

energy dependence of the magnetic-dipole transition matrix
element; damp(Eγ) describes a function to damp the
diverging tail caused by the E3

γ dependence and is given

in the form of E2
0

EγE0þðEγ−E0Þ2 as used by KEDR [35]. The

equation E0 ¼
m2

J=ψ−m
2
ηc

2mJ=ψ
denotes the peaking energy of the

transition photon, where mηc represents ηc nominal mass.
The BWðmÞ ¼ Γ

ðm2
ηc−m

2−imηcΓÞ
[36] is the signal component

described by the Breit-Wigner function, where Γ is the ηc
decay width and is set to the value in PDG [8].
Figure 2 shows the MðΞ0Ξ̄0Þ distribution and the best

fitting results. The solutions are listed in Table I, with two
fitting results corresponding to the destructive interference

and constructive interference, where Nobs is true signal
yield and Nsig is the total yields of the coherent signal
component containing the true signal, the nonresonance
contribution, and their interference term. To estimate the
statistical uncertainties, we generate 5000 sets of fitting
parameters through multivariate Gaussian sampling with
the covariance matrix from the nominal fit, and then
corresponding 5000 sets of true signal event counts are
calculated. These true signal event counts follow a
Gaussian distribution, and its relative standard deviation
value represents the statistical uncertainties, which are
2.64% and 2.63% for the destructive and constructive
solutions, respectively. The χ2=ndf [8] value of the fit is
108.68=76 ¼ 1.4, where ndf is the number of degrees of
freedom. The statistical significance of the ηc signal is
larger than 30σ.
The product of branching fractions of J=ψ → γηc and

ηc → Ξ0Ξ̄0 is calculated with

BðJ=ψ → γηcÞ × Bðηc → Ξ0Ξ̄0Þ ¼ Nobs

NJ=ψ × Bsub × ε
;

where NJ=ψ is the total number of J=ψ events in data [19],
Nobs is the number of true signal events, Bsub ¼
B2ðΞ0 → π0ΛÞ × B2ðΛ → pπ−Þ × B2ðπ0 → γγÞ, and ε ¼
1.78% is the detection efficiency. The results are summa-
rized in Table I.

VI. SYSTEMATIC UNCERTAINTIES

Table II summarizes the sources of systematic uncer-
tainties, which are described in detail as follows.

FIG. 2. Fit to theMðΞ0Ξ̄0Þ distribution for the (left) destructive and (right) constructive interference solutions. Data (black points) are
overlaid with the total fit (blue line). Key components: signal (green dashed, J=ψ → γηc → γΞ0Ξ̄0), nonresonance part (black dashed,
J=ψ → γΞ0Ξ̄0), interference (red dotted), J=ψ → Ξ0Ξ̄0 (azure fill), J=ψ → Ξ�0Ξ̄0=J=ψ → Ξ0Ξ̄�0 (yellow/violet fill), and non-Ξ0Ξ̄0

background (gray fill). The pull distributions are shown in the lower panel.

TABLE I. Summary of the fit results for the MðΞ0Ξ̄0Þ dis-
tribution. The two columns correspond to the solutions with
destructive and constructive interference between the signal and
the nonresonance process J=ψ → γΞ0Ξ̄0jnonresonance, respectively,
where the uncertainties are statistical.

Results Destructive Constructive

Nsig 2202� 62 2205� 62

Nobs 1629� 43 1330� 35
α 0.024� 0.002 0.028� 0.002
ϕ (rad) 0.39� 0.37 6.13� 0.12
BðJ=ψ → γηc → γΞ0Ξ̄0Þð10−5Þ 2.30� 0.06 1.88� 0.05
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(i) Photon reconstruction. Using the control sample of
J=ψ → γμþμ−, the systematic uncertainty of photon
reconstruction is estimated to be 0.5%.

(ii) Ξ0=Ξ̄0 reconstruction. The Ξ0 reconstruction effi-
ciency, which includes the π0 reconstruction, Λ
reconstruction, and Ξ0=Ξ̄0 mass window, is studied
with the control sample ψð3686Þ → Ξ0Ξ̄0. The
efficiency difference between data and MC samples
is taken as the systematic uncertainty, with a value
of 5.6%.

(iii) Kinematic fit. The helix parameter correction in the
4C kinematic fit is applied in the nominal result. To
estimate the uncertainty associated with the helix
parameter correction, half of the difference in
efficiency with and without the helix parameter
correction is considered as the systematic uncertain-
ties, following the method described in Ref. [37].

(iv) Damp function. An alternative damping function
used by the CLEO Collaboration [38], damp ðEγÞ ¼
expð−E2

γ=8β2Þ where β is fixed to be 0.065 GeV, is
chosen to estimate the related uncertainty. The
difference using the two damping functions is taken
as the systematic uncertainty.

(v) ηc width. The systematic uncertainty caused by the
ηc width in the fit is evaluated by varying the width
within one standard deviation [8], and taking the
result with the highest relative systematic uncer-
tainty.

(vi) Polarizations of Λ and Ξ0. We consider the extreme
case that the Λ and Ξ0 polarizations are equal to þ1
and −1, and take the largest relative difference of
efficiency compared to the nominal values as the
systematic uncertainty.

(vii) Detector resolution. The systematic uncertainty
due to resolution is estimated by convolving an
additional small Gaussian function in the fit. The
relative difference between the fit with and without
this convolution is taken as the systematic uncer-
tainty.

(viii) Efficiency curve. The systematic uncertainty of the
efficiency curve is evaluated by comparing two
different functional forms. The nominal form is
modeled as a piecewise function consisting of a
third-order polynomial followed by a first-order
polynomial. For an alternative form, it is changed
to a 4th-order polynomial followed by a 2nd-order
polynomial. The relative difference between the two
fits is considered as the systematic uncertainty.

(ix) Shape of J=ψ → γΞ0Ξ̄0. To estimate the systematic
uncertainty from the shape of J=ψ → γΞ0Ξ̄0, we
generate 5000 sets of parameters describing the
J=ψ → γΞ0Ξ̄0 shape through multivariate Gaussian
sampling with the covariance matrix from the fitting
of N ðmÞ. Using these parameters as input, we
recalculate the true signal yield, and the relative
standard deviation of the recalculated true signal
yield values is taken as the systematic uncertainty.

(x) Number of J=ψ → Ξ0Ξ̄0 background events. The
systematic uncertainty from the fixed J=ψ → Ξ0Ξ̄0

background yield is estimated by modifying the
number by �1σ, where σ is derived from the
branching fractions and the statistical fluctuations
of the J=ψ → Ξ0Ξ̄0 event counts. The relative
difference is taken as the systematic uncertainty.

(xi) Number of J=ψ → Ξ�0Ξ̄0ðΞ0Ξ̄�0Þ background
events. Due to isospin conservation, we utilize
J=ψ → Ξ�−Ξ̄þ to estimate the contribution of
J=ψ → Ξ�0Ξ̄0 (J=ψ → Ξ0Ξ̄�0). The branching ratio
of J=ψ → Ξ�−Ξ̄þ is ð3.18� 0.08Þ × 10−4 [34],
while that of J=ψ → Ξ�0Ξ̄0 (J=ψ → Ξ0Ξ̄�0) is
ð3.2� 1.4Þ × 10−4 [33]. The uncertainty of J=ψ →
Ξ�0Ξ̄0 (J=ψ → Ξ0Ξ̄�0) is significantly larger com-
pared to J=ψ → Ξ�−Ξ̄þ. This effectively reduces
the systematic uncertainty. The systematic uncer-
tainty from the fixed J=ψ → Ξ�0Ξ̄0 (J=ψ → Ξ0Ξ̄�0)
background yield is estimated by modifying the
number by �1σ of J=ψ → Ξ�−Ξ̄þ, similarly to
J=ψ → Ξ0Ξ̄0.

(xii) Non-Ξ0Ξ̄0 background. The systematic uncertainty
from the non-Ξ0Ξ̄0 background is estimated by
changing the sideband regions. The difference of
the fitted signal yield is taken as the systematic
uncertainty.

(xiii) Branching fraction. The uncertainty of the branch-
ing fraction of BðΛ → pπ−Þ contributes 0.8% [8].

(xiv) Total number of J=ψ events. The uncertainty of the
total number of J=ψ events is 0.44% [19].

TABLE II. Systematic uncertainties (%) in the branching
fraction measurements of BðJ=ψ → γηc → γΞ0Ξ̄0Þ, where a dash
(� � �) indicates that the systematic effect is negligible.

Source Destructive Constructive

Photon reconstruction 0.5 0.5
Ξ0=Ξ̄0 reconstruction 5.6 5.6
Kinematic fit � � � � � �
Damp function 2.3 3.0
ηc width 0.9 1.0
Polarization of Λ and Ξ0 3.4 3.4
Detector resolution 0.5 0.4
Efficiency curve 0.3 0.2
Shape of J=ψ → γΞ0Ξ̄0 3.0 3.6
Number of J=ψ → Ξ0Ξ̄0 0.7 0.6
Number of J=ψ → Ξ�0Ξ̄0ðΞ0Ξ̄�0Þ 1.2 1.1
Non-Ξ0Ξ̄0 Background 1.7 3.0
BðΛ → pπ−Þ 1.6 1.6
Number of J=ψ events 0.5 0.5

Total 8.2 9.0
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VII. SUMMARY

Using ð10087� 44Þ × 106 J=ψ events collected with
the BESIII detector, we report the first observation of the
decay ηc → Ξ0Ξ̄0. The analysis accounts for interference
effects with the irreducible nonresonant background. The
product branching fraction for the full decay chain J=ψ →
γηc → γΞ0Ξ̄0 is measured to be

BðJ=ψ → γηc → γΞ0Ξ̄0Þdestructive
¼ ð2.30� 0.06stat � 0.19systÞ × 10−5;

BðJ=ψ → γηc → γΞ0Ξ̄0Þconstructive
¼ ð1.88� 0.05stat � 0.17systÞ × 10−5:

Normalizing with the BðJ=ψ → γηcÞ ¼ ð1.41� 0.14Þ ×
10−3 [8], the branching fraction of the decay ηc → Ξ0Ξ̄0

is determined to be

Bðηc →Ξ0Ξ̄0Þdestructive¼ð1.63�0.04stat�0.21systÞ×10−3;

Bðηc →Ξ0Ξ̄0Þconstructive¼ð1.33�0.03stat�0.18systÞ×10−3:

These results are significantly larger than the expectations
from the pQCD helicity selection rule, confirming that this
process is not forbidden and providing an important new
constraint on charmonium baryonic decays. The branching-
fraction ratios Bðηc → Ξ0Ξ̄0Þ=Bðηc → Ξ−Ξ̄þÞ are deter-
mined to be (1.56� 0.29) and (1.51� 0.32) for the destruc-
tive and constructive solutions, respectively, and are
consistent within 2σ with isospin symmetry expectations
[7]. This discrepancy may arise from the fact that previous
measurements did not take into account the interference
between the ηc state and nonresonant contributions.
Meanwhile, the measured branching fraction is compatible
with the IMLmodel prediction of ð0.63 ∼ 1.25Þ × 10−3 [18]
and is substantially larger than the quark–diquark model
prediction of Bðηc → Ξ0Ξ̄0Þ ¼ 1.46 × 10−4 [9]. These
results provide a valuable experimental benchmark for
theoretical studies of helicity selection rule violation and
charmonium decays into baryon-antibaryon final states.
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