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Event Selection

* X => 22 bar
* In the decay chain W(3686) -> yx¢, X -> 2*Z"bar, the Z*(Z-bar) particle is
reconstructed in the decay channel prt®(pbarm?), mo->yy
* atleast 5 photons and 2 charged tracks with 0 net charge are required
|costheta| <0.93
Vz < 15cm, Vr < 2cm (normal: Vz < 10cm, Vr < 1cm) due to the decay length of Z+(2-)

dE/dx information obtained from the MDC and time information from the TOF system is
combined in a global likelihood to identify protons and anti-proton

|costheta| < 0.8, E > 25MeV
0.86 < |costheta| < 0.92, E > 50MeV
timing of good photon candidate within 700ns

* reduce contributions from electronics noise
* reduce beam-related background

Xac® <50



Event Selection

° XCJ -> ZOZO
* In the decay chain W(3686) -> yX, X -> 2%2%bar, the
20(2%ar) particle is reconstructed in the decay channel

vA(yAbar), A->prt-(Abar->pbarmt) 700f
* at least 3 photons and 4 charged tracks with O net charge are s00f- [
required £ soof- 4
* |costheta| <0.93 e .k |2
°* no requiremenfcs are placed on the point of closest approach 2 s Jh*
for the tracks since the A baryon has a large decay length of 2T Lr
ct=/.9cm 200} i,
* decay length of A and Abar are required to be greater than 0 100} | ¥,
* reonstructed invariant masses of the A and Abar candidates Bl L s 1

are required to be within 7 MeV/c2 of the nominal mass

* reconstructed 20 and 20bar mass is required to lie in a window
Of i15 |V|eV/C2 arou nd the nominal Mass Fig. 2: The distribution of the A decay length for data (points)

and MC (histogram).
* Xac2 <30

N\ decay length (cm)



Background Study
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Fig. 1: Llj:ki!,ril.ruliml .Uf ,_"H‘,r".f versus M.':.r f\lt—‘l'l,] and 111#32'.-]’“.".[1..11.“1 of Mo versus My o (right) for yes — B8, The central
(surrounding) boxes indicate the signal (sideband) regions.
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Determination of the X signals

To determine the number of xcl>2+ Z-bar events, an extended unbinned maximume-likelihood fit is
performed to the 3+ Z-bar invariant mass distribution between 3.3 and 3.6 GeV/c2.
In the fit, the signal yields and the masses of all three xcJ signals as well as the width of the xcO signal are

left free, while the detection resolution and the width of the xc1 and xc2 resonances are fixed.
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Fig. 4: Fit results to the invariant mass spectra of 275~ (left) and "E" (right). The dots with error bars represent the data,

the =olid line represents the fit results and the dashed line represents the smooth background.

The statistical significances of the xc1,2->2+>-bar signal are 8.70 and 7.10, respectively.
The statistical significances of the xc1,2->2020bar signal are 11.8c and 10.9¢, respectively.
(previous result on the 2 channels from BESIII had a statistical significances of less than 50)



Determination of the X signals

TABLE II: The BF results for the measurement of x.; — £7%~ and Z°%" (second column), together with values from
PDG world average [20], previous measurement from BESIII publications [], CLEO [H] and theoretical predictions [24] for
comparison. To make an objective comparison, the BF of x.; — XX decays from previous BESIII are corrected with the
newest BF of 1(3686) — yx.s from Ref. [20]. To be independent from the BF of 1/(3686) — vxe., the product BF (Byrod) of

1h(3686) — ';rxcg and yes — X are also listed (last columm). The first uncertainty is statistical and the second systematic.
The unit is 1077,

“‘Channel This work PDG 120] Previous ]'TESITI'_E] CLEO 5] Theory IRy

X0 =+ ETE" 504425427 3947 43.74+404+28 325457443 5.5-6.9 [3] 4.99 +0.24 4+ 0.24
Xer 2 2VET 37406402 <6 524134+05(<83) < 6.5 3.3 [4] 0.35 £ 0.06 £ 0.02
X2 2> X2E" 35407403 <7 47+1.8+0.7(<84) < 6.7 5.0 [4] 0.32 +0.06 £ 0.03
Xeo = 208 4774184135 4444 46.0+33+3.7 441+56+4.7 (25.1+34, 18.7+4.5) [2] 4.72+0.18 +0.28
Xea =+ 28 43+05+03 <4 3.74+1.0+05(<6.0) <44 3.3 [4] 0.41 + 0.05 + 0.03

Xz =+ 227 30105+03 <6 38+1.0x+05(<6.2) <175 5.0 [4] 0.35 + 0.05 + 0.02




Systematic Uncertainties

TABLE IV: Summary of relative systematic uncertainties for the measurement of x.; = LTX™ and £°2° (%) .

by counting inclusive hadronic

events from LIJ(3686) decays Sources %P IR vt I wan T wa b EPEY w3 DY oy b BT
_ _ , <—— Number of 4(3686) 0.6 0.6 0.6 0.6 0.6 0.6
with an uncertainty of 0.6% Photon selection 0.6 0.6 0.6 1.8 1.8 1.8
Trackinqg and PID T e XT — —_ —
control sample <—— A and A reconstruction — — — 4.5 4.5 4.5
w0 reconstruction 2.4 24 2.4 — —_ —
L . 2. mass window 0.3 0.3 0.3 0.6 0.6 0.6
uncertainties quoted in 4C kinematic fit 0.8 0.8 0.8 21 31 9.1
the PDG B(1)(3686) — yXxes) 9.7 3.2 3.4 9 7 3.9 3.4
B(ZT — pr®) + c.c. 12 12 1.2 — — —
changed from a second order B(A — pr) + c.c. _ i _ 16 16 16
Chebyshev polynomial to a first Fit range 0.8 0.9 1.9 Tl 1.2 2:8
i Xe1,2 width o 0.1 0.3 — 0.1 0.3
or third ?rder one . <—— Background shape 14 1.6 4.1 1.7 3.1 1.2
changing the damping factor <—— Signal shape 1.5 235 3.7 1.7 0.9 1.5

ging PINg g p

. <— Peaking background 0.9 3.1 5.0 — — —
(fhangmg the b.oundary of the Generator 0.1 10 | 1.5 2.0 2.3 2.5
sideband, the fit range, the shape of Total 54 6.8 9.4 74 30 3.0

the background and signal in the
sideband data similarly as described
above as well as the scale factor



Summary

In summary, using the world’s largest p(3686) sample at on-resonance production taken with the BESIII
detector, we have measured the BF of x, -> 2*2-and x; -> 292°. The decays X, -> 2*2-and X, -> 2920 are
observed with more than 50 significance for the first time.

The results are consistent with and improve on the precision compared to the world average values. The
current results on x; -> 2*2-and x.; -> 2929 are in good agreement with theoretical predictions based on the
color octet contribution model. The ratio between charged and neutral decay modes is consistent with the

expectation from isospin symmetry.



