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BOSS version: 709
2.7 x 10° Y(3686) events from data

2.7 x 10° Y(3686) inclusive MC sample
2.6 x 10° Y(3686) exclusive MC

center-of-mass energy for continuum backgrounds (EZZAE)

3.65GeV/c2
3.682GeV/c2
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W(3686) = A An'

n' — yn+m—- (mode 1)

Mode 1
RESKIF P TU— p T+ TU+TT- Y
BIE6FTHRAIT, 1 YVHEF

n' — nr+1- (mode 2) Mode 2
EIE%}%I@?% D TC— p TUHTIHTI-YY

A )= prti— (pri+ ) (A(A )rec)

n =YY
Table 1: Exclusive MC samples
Decay Mode Generator Number of events
W(3686) —» AAY .0 — yata PHS P, DIY _Etap2gpipi_box() 2.6 x 10°

W(3686) — ANy .,y — prta.n — yy PHS P, DIY _pipieta 2.6 x 100
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w(3686) = A An'

n — ym+m-

A )= pri— (pmi+ ) (A(A)rec)
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Figure 1: The distribution 4C kinematic fit )(2 (a) and the optimization result (b).
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Figure 2: The invariant mass distributions of pz~ (a) and pa™ (b).
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Figure 3: The mass distribution of YA and yA.
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Figure 4: The invariant mass recoiling against the 77",
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Figure 5: The distribution of invariant mass recoiling against the radiative photon.
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Figure 6: The scatter plots of An™ versus Ax* (a) and An~ versus An* (b). The small box shown in (a)
is the scatter plots of Z~ versus Z*, and the mass window determined to be 8 MeV/c?,
window of the two big boxes which indicated £*~ versus £**( + c.c) are 40 MeV/c?.
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Figure 7: The invariant mass distribution of y7* 7~
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Table 3: The dominant background contributions to ¢(3686) — AAR'.p' — ynta~.

No.  Decay tree iDcyTr  Number of events
1 W(3686) — mia i, Jjy — AAy. A = p, A = 1t p 1 159
2 W(3686) = v Y. xen = TAZ" A =0 p. 2 - a AA—-ap 0 38
3 W(3686) = yaoY.xeo = T Z AL s AA s Ttp A ap 3 29
4 W(3686) = v Y. xen = T AL A = 1t p X s atALA = T p 10 29
5 W(3686) = yaoY.xen = T LAY S atAA s p A atp 14 29
6 W(3686) — Yooy, Ve — A AL A — atp, s atAA s ap 36 13
7 U(3686) = XY xeo = K7 PAK*™ = 1" K'Y A - 7 p, K" - K,

Ké!' —atn 48 13
8 W(3686) = Yy . xer = T LA s atAA = p, A= atp 25 10
9 W(3686) = xoy.xeo = K pA K™ = 1 KA - 7" p, K" — KJ,

K{ — n*n” 39 10
10 U(3686) = yo1V.xel = T AT A S p Yt s at AN aTp 26 10
11 W(3686) = m AV Tt S atA A s o p A s atp 50 10
12 W(3686) = yay.xe = TTAL A =5 p. L s AN atp 7 9
13 W(3686) = ye1V.xel = TAZT A s p R s AASatp 11 8
14 W(3686) = ye1V.xel = T LA 5 atA A= p, A= atp 13 8
15 w(3686) = yoy.xe2 — p"AA P st A s p. A -t p 27 7
16 ¥(3686) = ALY A -5 p ¥ s AN TP 35 7
17 W(3686) —» m AL A 5 atp. 2t s atALA s ap 21 6
18 W(3686) = W ATTA Ty sty AT s atp, AT s p 43 1

others Including 91 decay channels 175
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Figure 8: Invariant mass distributions of y7* 7~ at center-of-mass energy of 3.65 GeV/c* (a) and 3.682
GeV/c* (b).
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Figure 9: The distribution of 5C kinematic fit y (a) and the optimization result (b).
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Figure 10: The invariant mass distribution of nr*n~
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Figure 12: The distribution of invariant mass recoiling against 5 (a) and the distribution in region

(3.05,3.15) GeV/c? (b).
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Table 5: The dominant background contributions to ¢(3686) — AAR', 7" — nata™.

No.  Decay tree 1DeyTr  number of events
l W(3686) = ntn Ji JlW — pAA s yy. A= p A—=ntp 7 8
2 W(3686) — nJ/.np — i'nta Iy = AAy. A - 7 p, A - ath 6 5
3 W(3686) = ye1V.xel = Juy, I — ntn ANA - p. A = ntp | 4
4 Y(3686) = nZ L =y 2 = atA ST s AN S T p,

A—=natp 2 4
5 W(3686) = YoV ¥en = TZFE2 2 S at A ST = ALA = p,

A—=atp 12 4
6 W(3686) — ni“*E“',q — VY. S S atATT S AN = m*p,

A—=nap 14 4
7 w(3686) — a7 Jjw, Jjp — ntam ARLA = p, A = 1t p 4 3

others Including 11 decay channels 14
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Figure 13: Invariant mass distribution of pa* 7~ at center-of-mass energy of and 3.682 GeV/c? .
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Figure 14: The fits to the mass spectra of M(yz"x~)(a) and M(nr" 7~ )(b)
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Mode 1
Nﬂbs

YT

B(W(3686) = AAR' .’ — ya'n) =

Nyisese) X BIA = pr) x BIA — pr*) x By’ — yatn~) X €
= (6.97 + 1.13) x 107°

Mode 2
B(y(3686) — AAR' .7 = nn'n7)
Nu.h.ﬂ.-
_ _ nmm
N.M;',.E,H,m X BN = pr ) x BN = prnt)x B = natn ) xBn — vy) X e
=(8.22+1.12) x 107°,
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Table 7: Systematic uncertainty for process ” — ya a1~ Table 8: Systematic uncertainty for process " — pr'n~
Source Uncertainty(%) Source Uncertainty(%)
Yr(3686) total number™® 0.7 ir(36806) total number* 0.7
MDC tracking*® 6.0 MDC tracking*® 6.0
PID efficiency* 6.0 PID efficiency® 6.0
Photon detection efficiency 1.0 Photon detection efficiency 2.0
A and A reconstruction efficiency* 2.0 A and A reconstruction efficiency* 2.0
Kinematic fit 0.55 Kinematic fit 0.55
A— pn# 0.5 A = prn* 0.5
3¢ T et g

(ntermediate decays ,;} __: ,}{} ; - gi Intermediate decays r:} __: :;;?i - g:
A(t1MeV/c™) 2.8 n—yy 0.18
A(x1MeV/c?) 1.9 A(=1MeV/c?) 1.7
JIp(£2MeV/ch) 0.8 Mass window Al=1MeVic?) 1.4
Y0 EN L2 MeV/e?) 0.6 Ji(£1 MeV/c?) 3.2
Mass window Yeol£3MeV/c?) 1.5 Signal shape 0.7
Yel(£2MeV/e?) 3.3 Fitting Background shape 1.2
Xe2(£2MeV/c?) 3.8 Fitting range 3.7
E7 /2 (x2MeV/ch) 0.7 Total 10.6

T(1385)(+10MeV/e?) 3.3

Signal shape 0.7

Fitting Background shape 2.0

Fitting range 1.4

Total 11.7
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Table 9: Decay modes and branching fraction

Processes Branching fraction

7=yt (697 +1.13+0.82) x 107°
=gt (8.22+1.12+0.87)x 107
Average (7.58 + 1.10) x 107




@
il
sk

65__ ; L] .' - ' ' ' 3 T T T T T 2
' I - ) - -'-.-- 6l5:_ = = 1 8
é_\ _-i' 'l ﬁ--'-- " '-.-'-- = ] ’
6 o L] = mm "um [ | 1—6
""?.. ["T o ‘.-.1 ql‘-“ - ':rU 6__ - - ®m =
ol - L] - ] [ ] - 1 4
> P e L L i T ] &~ F " .. . .
L 55__ ™ - '.I'"IH:--' ' % 55__ - .‘ i 1'2
g - "™ T . -f:"‘-_ anlima ) T : " - F - - - 1
= 5_ I’.. f:tl.l-:---l .k- - \-._/’: mm . - 0_8
=) i P e T el 06
- [ y - - - "o " " 0.4
45k o . 2 [ = .1
5: | | 'l"'F-ll': = . 4.5: . 0.2
4.5 % 5.5 ) 46 25 g 55 6 65 U
M, (GeV/c?) M3, (GeVZc?)
o = :iE;:a: M ] Le) [ ::;ﬁal MG ' ] I ~data 15 ' —data '_
= 30F  —sideband - = 30F  —sigepand - 10k — signal mc - L — signal mc 4
2 {{a} 2 i H (b) % i (f2) ‘?; . (b) ]
o 20 } | . o a0f } ] f. I E 10f 1[ 1[ .
o o ‘[ s | S I ]
= = i @ 5 4 @ i ]
£ 10 + ]l . £ 101 H ]l i 7 g | ® sf ]l .
& o A o o I -
E 22 24 26 ® 22 24 26 ! 22 + 3 + 26 % Hzljg g ! 256
M(AT) GeV/c M() GeV/c o) Govid | W) Govid |

Figure 16: For Mode:y’ — ya*a~, Dalitz plots of Miq, Versus Mf.\ﬂ,, and the mass distribution of M,y (a)
and Mf'\?r {h:'{

Figure 17: For Mode: i — npatx~, Dalitz plots of Miq, Versus Miq,, and the mass distribution of

Mp,p(a) and Mg, (b).
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