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Using data samples of 102 million Y(1S) events and 158 million Y'(2S) events collected by the Belle
detector at the KEKB asymmetric-energy e e~ collider, we search for [udscc] pentaquark states decaying
to J/wA. Using the first observations of Y(1S,2S) inclusive decays to J/wA, we find evidence of the
P;,(4459)° state with a local significance of 3.3 standard deviations, including statistical and systematic
uncertainties. We measure the mass and width of the Pz, (4459)° to be (4471.7 & 4.8 £ 0.6) MeV/c? and
(22 4 13 + 3) MeV, respectively. The branching fractions for Pz, (4459)° production are measured to be
B[Y(1S)— P;,(4459)°/ P ;,(4459)° 4 anything] = (3.5+2.040.2) x 107 and B[Y(2S) — P, ;,(4459)°/
P z4(4459)0 + anything] = (2.9 4 1.7 4 0.4) x 107%. The inclusive branching fractions of Y(1S5,25) —
J/wA/A are measured to be B[Y(1S) — J/wA/A + anything] = (36.9 £ 53 £2.4) x 10 and
B[Y(2S) — J/wA/A + anything] = (22.3 £5.7 +3.1) x 107%. We measure the visible cross section
olete™ = J/wA/A 4+ anything) = (90 + 14 + 6) fb for the continuum production at /s = 10.52 GeV.

In all cases, the first uncertainties are statistical and the second are systematic.

DOI: 10.1103/pf8m-6j69

Interest in pentaquark states started in the 1960s as both
Gell-Mann and Zweig postulated their existence in their first
descriptions of the quark model [1,2]. The first observation of
the charged pentaquark state candidates, P, with valence
quark content [uudcc] was reported in the decay A, —
J/wpK~ by the LHCb experiment [3,4]. In a subsequent
search for a neutral pentaquark, LHCb reported evi-
dence (3.10) of a pentaquark candidate state with a suggested
quark assignment [udscc] [5], named the P, (4459)° with
a mass of (4458.8+2.97}]) MeV/c? and a width of
(17.3 £ 6.5789) MeV, inthe J/w A substructure of the decay
E, — J/wAK™ [6]. Here and hereinafter, the first uncertainty
quoted is statistical, and the second is systematic. Another
candidate P, ;,(4338)°, sharing the same suggested valence
quark content, was discovered in the decay of B~ — J/wAp
[7] with a statistical significance exceeding 150, a measured
mass of (4338.240.7+0.4) MeV/c?, and a width of
(7.0 + 1.2 £ 1.3) MeV.

The pentaquark candidates found by LHCb are all at
masses close to the production thresholds of ordinary
baryon-meson states, i.e., XD for the P/, states
[3,4], E2D* for the P, ;;(4459)° state [6] and EF D~ for
the P,;,(4338)" state [7]. There are various interpretations
of these states, including tightly bound pentaquark states
[8,9], loosely bound baryon-meson molecular states
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the Creative Commons Attribution 4.0 International license.
Further distribution of this work must maintain attribution to
the author(s) and the published article’s title, journal citation,
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[10,11], or the product of rescattering effects [12].
However, their nature is still largely unknown, and further
investigation is needed. Moreover, these states have so far
only been reported by LHCb, and it is essential to provide
independent confirmation of their existence.

Theoretical considerations suggest that Y(15) and Y'(2S)
decays could produce final states of matter with unusual
quark configurations [13]. Meanwhile, the observations of
inclusive production of the antideuteron, a candidate for a
hexaquark bound system [14], by the ARGUS, CLEO, and
BABAR experiments in Y(1S) and Y(2S) inclusive decays
[15-17], suggest searching for a P/ or PY.  state in the
same data sample. In a study of the pJ/y final state from
Y(1S,2S) inclusive decays [18], Belle saw no signi-
ficant Pjé signal. However, this Letter did report a
branching fraction B[Y(1S,2S) — J/yp/p + anything|
at the 107 level.

This Letter reports the results of a search for P/, states
in the J/wA final state of Y'(1S, 2S) inclusive decays using
the world’s largest Y(1S) and Y(2S) data samples, pro-
duced by the KEKB collider [19,20] and collected by the
Belle detector [21]. Here, the J/y is reconstructed in the
Y~ (I =e, p) final state and A in its decay to pz~.
Inclusion of charge-conjugate processes is implied. The
Y(1S) data sample has an integrated luminosity of
Lygsy = 5.8 b~ and (1.02 +0.02) x 10° Y(1S) events
[22], and the Y(2S) data sample has Lyps) = 24.5 fb~!

and (1.58 £ 0.04) x 10® Y(2S) events [23]. As Y'(185,25)
are produced from e*e” annihilation, a data sample
collected at /s = 10.52 GeV with an integrated luminos-
ity of Lo = 89 tb~! (referred to as the “continuum data
sample”) is used to study continuum background.

0
c
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To optimize the signal selection criteria and determine
the reconstruction efficiencies and resolutions, we use
EVTGEN [24] to simulate the signal Monte Carlo (MC)
samples of Y(15,2S) — P% A + qg with P%, — J/wA
based on phase space [24]. Here, PY. represents
P,;5(4459)0 or P;,(4338)°, and qg(q = u.d, s, ¢) denotes
a quark-antiquark pair whose hadronization is simulated
using PYTHIA [25]. To investigate the efficiency and the
resolution dependence on the J/wA invariant mass
(M),0), we generate a range of signal MC samples with
M), varying from 4.3 GeV/c? to 5.6 GeV/c? and an
intrinsic width set to zero. To examine nonresonant J/wA,
we generate MC samples of Y(1S5,2S) — J/wApK"™ + qq
using phase space [24] and these are referred to as the “no-
PY_. MC samples.” The gg system in the Y(1S) [Y(25)]
decays is generated with a mass of 2.6 GeV/c?
(3.2 GeV/c?) and a broad width of 1.7 GeV. We employ
a GEANT3-based MC technique [26] to simulate the
response of the Belle detector. We use the Belle II analysis
software framework (BASF2) [27] to reconstruct the events
for Belle data. The Belle data is converted to the Belle II
format for BASF2 compatibility using the B2BII software
package [28].

The charged tracks, except for those used in the
reconstruction of A candidates, are selected to originate
from the interaction point by requiring their impact
parameters to be less than 2.0 cm along the beam direction
(dz), and less than 0.2 cm in the transverse plane (dr). Two
tracks with opposite charges and a difference of dz less than
0.2 cm are selected as candidates of the lepton pair
from J/w decay. Electrons are identified by having
L./(L,+ L) > 0.9, where the electron likelihood L,
and hadron likelihood £, (h = =z, K, p) are assigned based
on central drift chamber, aerogel threshold Cherenkov
counter, and electromagnetic calorimeter (ECL) informa-
tion [29,30]. Tracks are identified as muons if they have
L,/(L, + L, + L) > 0.9, where the muon likelihood £,
is assigned based on the range and hit positions of the
extrapolated track in the K; and muon detector [31]. The
particle identification (PID) efficiency of a single lepton
is (93.9+02)% for e* and (91.94+0.2)% for u*.
Bremsstrahlung photons detected in the ECL within a cone
of 0.05 radians about the original e* direction are incorpo-
rated into the calculation of the ete™(y) invariant mass.
The A candidates are reconstructed in the A — pz~ decay
mode using an artificial neural network [32], which uses
vertex fit and the PID information, £,/(L, + L,), to
identify p and z~ candidates.

Figure 1 shows scatter plots of the invariant mass of the
lepton pair (M +,-) versus the pz~ pair (M ,,-) from the
Y(1S,2S) data samples. Clear J/y and A signals are
visible. By fitting the M +,- distribution with a double
Gaussian function for the J/y signals and a first-order
Chebychev polynomial for the backgrounds, we obtain

the resolutions ¢%%% =9.440.1 MeV/c* in data and
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FIG. 1. Two-dimensional scatter plots of M+, versus M ,,-
from (a) the Y'(1S) data sample and (b) the Y'(2S) data sample.
The central red boxes are the signal regions, while the blue and
green boxes around it are the two-dimensional sideband regions.

63’[/31 =9.240.1 MeV/c?> in signal MC simulation.

Similarly, we obtain 64*% = 1.4 + 0.2 MeV/c? and oY€ =
1.3 £ 0.1 MeV/c? for the A signals by fitting to the M ,,-
distributions in data and signal MC simulation. We define
the signal regions as |Ms,~ —my,,| <30 MeV/c? and
M, —my| <42 MeV/c?, where m;), and m, are the
nominal masses of the J/y and A [33]. The central red
boxes in Fig. 1 show the signal regions. To estimate the
backgrounds in the A and J/y reconstructions, we define
one-dimensional sideband regions as |My+,- —my, &
90| < 30 MeV/c? and |M - —m\ £12.6| <4.2MeV/c>.
Combining these one-dimensional mass ranges, we define
two-dimensional sideband regions shown by the rectangles
in Fig. 1 which surround the signal area. There are three
types of backgrounds in the signal region. The backgrounds
from true J/y (A) and combinatorial £7#~ (pz~) can be
estimated using the yields in the two blue horizontal
(vertical) boxes scaled by a factor of 0.5. The backgrounds
from combinatorial pz~ and combinatorial £7#~ can be
estimated from the yields in the four green diagonal boxes
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scaled by a factor 0.25. It should be noted that when
estimating the first two types, the third type is counted
twice. With Ny (Np,) representing the sum of the
events in the four sideband regions nearest (diagonal to)
the signal region, the yield of backgrounds to the recon-
structed A and J/w candidates is calculated to be
N =0.5Np, —0.25Np,.

After subtracting the backgrounds estimated from the
two-dimensional sidebands, the numbers of J /A events in

the signal regions are N{r/(l’l'_% =84+11, N{r/("z’;\) =140 + 17,

and NV =134 +21 in the Y(1S), Y(2S), and con-
tinuum data samples, respectively. According to the
|

o(ete™ — J/wA/A + anything) =

no-P%., MC simulations, their efficiencies are ey(1s) =
(26.5+£0.2)% and ey(5) = (27.0 £ 0.2)% in Y(1S) and
Y(2S) inclusive decays, and €.,y = (26.6 £0.2)% in the
continuum process. To estimate the continuum background
in the Y(1S,2S) data samples from the continuum data
sample, we scale the luminosity and correct for the
energy dependence of the cross section assuming
Cp+e-  1/s. This results in a scale factor [y .=
[LyexyScont)/ [Leont€eontSy] = 0.058 and 0.266 for the
Y(1S) and Y(2S) data samples, respectively.

We measure the cross section of the inclusive production
of J/wA/A in e*e™ annihilation via the equation

J/wA
Nebn 0

where B(J/y —» ¢7¢~) and B(A — pn~) are the
world average values of the branching fractions of J/y
and A decays [33], and the radiative correction fac-
tor 1 + Sgr is calculated to be 0.82 [34,35]. We obtain
o(ete™ = J/y A/A + anything) = (90 £ 14 +6) fb  at

|

B[Y(1S) = J/w A/A + anything] =

['contgcontB(J/l// - f+f—)B(A - pﬂ'_)(l + 6ISR) 7

|
/s = 10.52 GeV, where the systematic uncertainties are
described below.

We then measure the production of J/wA/A in
Y(1S8,2S) inclusive decays. We calculate the branching
fractions of Y'(1S) inclusive decays to J/wA/A using

J/wA J/wA
NY/(%/kg) - fscaleNC({rlft

and find a value (36.9 5.3 +2.4) x 107°. Similarly, we
obtain B[Y(2S) — J/wA/A + anything] = (32.0 4- 5.5+
3.0) x 107%. Subtracting the contribution due to Y(2S5)
to Y'(15) transitions [33], we find the branching fraction for
direct Y(2S) inclusive decays to be B[Y(2S)—J/
w A/A + anything] = (22.3 +5.74+3.1) x 1075, These
are the first measurements of these inclusive branching
fractions.

The M, distributions in the Y(1S), Y(2S) and
continuum data samples are illustrated in Fig. 2. To avoid
broadening due to the mass resolutions of the #*#~ and
pm~ combinations, we use the calculation M;/,\=
Myip-pp-—Mprp-—M - +my ), +my, Where Mpip- -
is the invariant mass calculated from the sum of the
4-momenta of the #t#~ and px~ pairs. From the signal
MC, using this procedure improves the resolution in
the M, distribution to 2.2 MeV/c?* for P (4338)°
and 2.8 MeV/c? for P,;,(4459)°, compared to about
11.5 MeV/c? and 12.3 MeV/c? in the M+ 4- .~ distribu-
tion. As seen in Fig. 2, there are event accumulations near
the mass of P,;(4459) in the Y(1S) and Y(2S) data
samples, but none in the P,;,(4338)° region.

= , 2
NyasievasBU/y — £7¢7)B(A — pa™) @)

|
A binned maximum-likelihood fit is performed to the
J/wA mass spectrum obtained from the combined
Y(1S8,2S) data sample to study the excess, as shown in
Fig. 3. The fit is performed with a bin width of 1 MeV/¢?
rather than the 10 MeV/c? used in the figure for display
purposes. We use this narrow bin width when finding our
nominal fit as it retains the most information and is a close
approximation to an unbinned fit. The found local signifi-
cance is lower for this fit than for those with larger bin
widths. The probability density function (PDF) used to
describe the events selected from the signal region is

freor = fr(m.T) + fropes + fsa(m, ¢o), (3)

where fj is the PDF for the resonance, fgg is the back-
ground PDF estimated from the two-dimensional side-
bands, and f,opcs is for the no-PY.; production. Here, fy is
the convolution of a Breit-Wigner function and a Gaussian
function with the resolution fixed to the value of

2.8 MeV/c? obtained from the signal MC simulation.
We use /M, n — My, x e for fop, where My, =
4.21 GeV/c? is the mass threshold of J/wA, and ¢ is a
coefficient determined by the fit. The PDF f | p. is the
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(a)

Entries/10 MeV/c?

(©)

4.3 4.4 4.5 4.6 4.7
M/ yA) (GeV/c?)

FIG. 2. The invariant mass distributions of J/wA from (a) the
Y(1S) data sample, (b) the Y(2S) data sample, and (c) the
continuum data sample. The open blue blank histograms show
the events in signal regions, while the green filled histograms
show the background estimated from the two-dimensional side-
band regions.

histogram of M;,,, obtained from the no-P%., MC
simulation. We fit simultaneously to the events from the
signal region with fppr and events from the two-
dimensional sideband regions with fgg. The likelihood
for the fit is denoted as L.

Since the excess is close to the mass of P.;(4459)°, we
include a Gaussian constraint using prior knowledge of the

LHCb measurement [6] in the fit and minimize the value of

“m)?  (T=T,)2
g =—2mng 4 Mo Lo

2 2

Ciny or,

where m and I' are the mass and width of the signal
structure, mq and I’y are the mean values from the LHCb
measurement [6], and o, and or, are their asymmetric
uncertainties on mg and I'y. If the values of masses or
widths from the fits are greater than LHCb’s measurements,
positive uncertainties are quoted; otherwise, negative
uncertainties are used. The fit yields the number of
P;,(4459)" signal events Np_(usop =21+£5. By

15

4 Data Lay >

- — Total fit </t
- | ----Signal fit BELLE
2] | ----Sideband fit
s 10 no-P simulation 102MT(15)
cu - 158M T(25)
2 L sideband
= L
= L
E sk 1
= L i pus 4
= P l

4.2 4.3 4.4 4.5 4.6 4.7
M@/ yA) (GeV/c?)
FIG. 3. The distribution of the invariant mass of J/yA in the

combined Y(1S, 2S) data sample and the fit results with mass and
width constrained. The points with error bars are the data, and the
yellow histogram is the background estimated from the two-
dimensional sideband regions. The solid curve shows the best fit
results. The red dashed curve shows the signal. The brown dashed
curve shows the no-PY%, component. The green dashed curve

shows the fit to the background estimated from the sidebands.

removing the fr term from fppr in Eq. (3), i.e., if we
use the background-only hypothesis, the new fit yields a
change A(—21In £') = 13.01. The significance of the signal
is estimated using a pseudoexperiment technique. The
pseudoexperiments are generated based on the fit result
of the background-only hypothesis, assuming a Poisson
distribution of events in each bin of the M, distribution.
The fit in each pseudoexperiment follows the same pro-
cedures as in the nominal fit. Among the 4.3 x 10°
pseudoexperiments, only 160 have A(—21nL’) > 13.01.
This corresponds to a p value of 3.8 x 107* and thus a
significance of 3.4¢ for the P.;;(4459)° in the combined
Y(1S,2S) data sample. To estimate the systematic
uncertainty due to the background modeling, we re-
place the exponential function in fgg with a second-
order Chebyshev polynomial. This results in a significance
for the P.;;(4459)° of 3.30, including systematic un-
certainties.

We also perform a fit without the mass and width
constraints. The fit yields a mass of Mp = (4471.7 £ 4.8 +
0.6) MeV/c? and a width of Ty = (22 & 13 £ 3) MeV for
this structure, where the systematic uncertainties are
described below. The fit results are consistent with the
measurements for the P ;,(4459)° as reported by LHCb,
with differences of 1.8¢ for the mass and 0.3¢ for the width.
The local significance is calculated to be 3.8¢ given the
change A(—2In L) = 14.58. In addition, we use a pseu-
doexperiment technique to find a global significance of the
peak without any constraints of 2.8c.

We also calculate the branching fraction for P
production in the Y(1S,2S) inclusive decays by

0

ccs
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Nﬁt

B[Y(1S,2S) = PV, ./ PV + anything] B(P%., — J/yA) = Peey (5)

where N ;‘,E, is the number of the signal events of PY_ in the
fit with constrains, and epo_ is the corresponding efficiency.

Table I shows the results for P,;,(4459)°. In calculating the
branching fraction in Y(2S) inclusive decays, the contri-
bution of the transition from Y(2S5) to Y(1S) is removed.

We perform a fit to M, with both the P,;;(4459)" and
P,;5(4338)" resonance included in fg. This fit uses a
histogram PDF obtained from a signal MC simulation of
P,;5(4338)0. Since there is no significant P, (4338)°
signal, we calculate the upper limits on the signal yields

[Nﬁ‘U @338) o] at 90% CL by solving the equation

fit, UL

/ Pest° (NN / L(N)dN =090,  (6)
0

where N is the assumed signal yield, and £(N) is the
corresponding maximized likelihood from the fit. To take
into account the systematic uncertainties discussed below,
the above likelihood in Eq. (6) is convolved with a
Gaussian function whose width equals the total systematic
uncertainty. Similarly, we estimate an upper limit for the
branching fraction of P,;(4338)? produced in Y(1S,25)
inclusive decays at 90% CL by replacing Ni‘ltg with

Nﬁt U(]:t338)° in Eq. (5). The results are listed in Table 1.

Table II summarizes the systematic uncertainties in the
determination of the branching fractions and cross section.
The uncertainties due to lepton identification are 2.0% for
the ete™ mode and 0.5% for the p™u~ mode from J/y
decay, contributing 1.4% in total. The uncertainty due to
tracking efficiency is 0.35% per track and added linearly.
The A reconstruction uncertainties are estimated from a A
sample with a loose selection. They are 4.0% for Y(15)
decays, 3.6% for Y(2S) decays, and 3.4% for continuum
production, corresponding to the efficiency difference
between data and MC. By fitting to the M, +,- and
M ,,- distributions, we obtain the efficiencies of the mass
windows from data (¢9%%) and signal MC simulation (¢M)
in Y(18,2S) inclusive decays. We take the ratio of

TABLE I. The branching fractions and upper limits at 90%
confidence level (CL) for Y(1S,2S) inclusive decays into PY;,
with P%.. — J/wA.
Mode B(x107°)
Y(1S) - PL“(4459)0/P“ (4459)° + anything 35+2.040.2
Y(2S) > P.;(4459)°/ P ;,(4459)° + anything 29+1.7+04
Y(1S) - P, (4338)0/P ;,(4338)° + anything <18
(28) - m(4338)°/ﬁc +(4338)° + anything <16

Ny(sasiep B(J/y = £7¢7)B(A — pr~) ’

data __ data : : _
&5 — €] /w| /€5y as a conservative estimate of the sys

tematic uncertainty, and find 2.1% (1.0%) in Y(1S)
[Y(2S)] decays, and 2.0% in continuum production for
the J/w mass window. Similarly, we obtain 1.6% (3.2%) in
Y(1S) [Y(2S)] decays, and 2.7% in continuum production
for the A mass window. The uncertainties of modeling the
final states in MC simulations are estimated by varying the
mean mass of the ¢gg system to 3.3 GeV/c? (2.5 GeV/c?)
for Y(1S) [Y(2S)] decays. We find that the efficiency
changes to be 1.8% in Y(1S) decays, 1.7% in Y(2S)
decays, and 1.8% in continuum production, and take these
values as the systematic uncertainties. The uncertainties of
the efficiencies of the “no-PY%,, MC samples” are estimated
by studying the variations in efficiencies across different
MC samples with different accompanying particles, such as
Y(18,28) = J/wAA + qg and ete” = J/wAA + qq.
We take the efficiency differences as the systematic
uncertainties, which are 2.3% in Y(1S) decay, 3.5% in
Y(2S) decay, and 1.9% in continuum production. We use
the Particle Data Group values [33] for the uncertainties in
the branching fractions for J/w — ete™/utu~ decays
(1.1%), A — pr~ decays (0.8%), and the Y(2S) to
Y(1S) decays (6.1%). The uncertainty in the total number
of Y(1S) [Y(2S)] events in the data sample is 2.0% (2.6%)
[22,23]. The uncertainty in the integrated luminosity of
each of the data samples is 1.4% and they are highly
correlated, which cancels in the scale factor f. .. The
statistical uncertainties of the signal MC samples are 0.5%
in common. By varying the photon energy cutoff by
50 MeV in the simulation of ISR, we determine the change
of 1+ disg to be 0.01 and take 1.0% to be a conservative

TABLE II.  Systematic uncertainties (%) in the J/wA/A pro-
duction measurement.

Source Y(1S) Y(2S) e'e annihilation
PID 14 14 1.4
Tracking 1.4 1.4 1.4
A selection 4.0 3.6 34
J/w mass window 2.1 1.0 2.0
A mass window 1.6 32 2.7
Mean mass of ¢g system 1.8 1.7 1.8
Accompanying particle 2.3 3.5 1.9
Branching fractions 1.4 6.3 1.4
Ny(s2s) 2.0 2.6 >
Luminosity e e 1.4
MC sample statistics 0.5 0.5 0.5
1 + Si5r 1.0
Sum in quadrature 6.4 9.5 6.2
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systematic uncertainty in the cross section c(ete” —
J/wA/A + anything) at /s = 10.52 GeV. We sum the
uncertainties in quadrature, assuming they are independent,
and obtain total systematic uncertainties of 6.4%, 9.5%,
and 6.2% for the measurements of Y(1S) decays, Y(2S5)
decays and continuum e" e~ annihilation, respectively.

To determine the systematic uncertainties of the resonant
parameters of the P,;,(4459)° structure, we change the
following input parameters to the fit. The two-dimensional
sidebands are shifted by +1c in the resolutions. The
exponential function in fgg is replaced with a second-
order Chebyshev function. The bin width is changed from
1 MeV/c? to 2 MeV/c?. The mass resolution is varied by
10%. The estimation of the systematic uncertainty in
modeling the no-P%, MC simulation is the same as
described previously, and the decay mode Y(1S,2S) —
J/wAA + qq is also taken into account. The differences
between the nominal fit results and those from these fits are
taken as the systematic uncertainties, which are
0.6 MeV/c? for the mass and 2.7 MeV for the width.

In conclusion, using Belle data samples, we report the
first observation of J/ywA production in Y(1S,2S) decays
and e" e~ continuum annihilation. We measure the branch-
ing fractions to be B[Y(1S) — J/wA/A + anything] =
(36.9+£53+24)x10° and  B[Y(2S) = J/yw A/
A + anything] = (223 4+5.74+3.1) x 105, and  the
cross section to be o(ete™ — J/w A/A + anything) =
(90 + 14 £6) fb at /s = 10.52 GeV. We find a reso-
nancelike peak in the J/wA invariant mass distribution in
the combined Y (1S,2S) data sample. The significance of
the excess, assuming that it has the same origin as the
P;5(4459)° candidate [6] is 3.36, including systematic
uncertainties. This is the first evidence of an exotic state in
Y(1S,2S) decay. Furthermore, the observation in
Y(18,2S) decay indicates a significantly different produc-
tion mechanism than that of the LHCb evidence found in
=, decay. The branching fraction for P..;,(4459)° produc-
tion in inclusive Y(1S,2S) decay are determined to
be B[Y(1S) — P.;(4459)°/P ;,(4459)° + anything] =
(3.54+2.04+0.2)x107® and B[Y(2S) » P.;,(4459)°/
P.;4(4459)° + anything] = (2.9 + 1.7 £ 0.4) x 107%. The
mass and width of P_;,(4459)° are measured to be
(4471.7 £ 4.8 £0.6) MeV/c?> and (22 £ 13 £3) MeV,
respectively. We determine upper limits on P,z,(4338)°
productions in the Y(15,2S) inclusive decays to
be  B[Y(1S) - P;(4338)°/P..(4338)° + anything] -
B(P.:(4338)" — J/wA) < 1.8 x 107% and B[Y(2S) —
P ;5(4338)0/ P (4338)°] + anything] - B(P,;,(4338)" —
J/wA) < 1.6 x 1075,
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