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TR Q. (3327) 19 % T S P A

0,(3065) - EFH(E}YK wewnen 02,3000 —
B 23090 = SN (=E YK ---e-- 02,3050 - =K — —— Combinatorial background
Q031190 - EH=EK - 02,3065 — =K Total fit
Bl 2(3185)° - Z/K-  eeeees 02,3090 — =K
Bl 03327 - EK- eeeeee Q3119° — =K +0.1
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— . +13
> —
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03000 3100 3200 3300 3300 3500 3000 3100 3200 3300 3400 3500
m(ZEK7) [MeV] m(E;K") [MeV]
M2 N -
5= AL
3.4 I Q.(3327) | Decay channels Q.1 (1D,1/2%) Q.1(1D,3/2%) Q. (1D,3/2%) Q. (1D,5/2%) Q3(1D,5/2%) Q.(1D,7/2%)
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33F 1D === E.(2470)K 2.7 2.7 X X 13.4 13.4
[ og 1 E.(2790)K 125.0 0.5 1.1 0.4 3.6 0.0
32F . 7 E.(2815)K 0.0 114.1 0.0 0.1 0.0 0.3
l Q:(3188) . el ' 2/(2580)K 3.9 0.9 8.7 2.6 3.0 1.7
> | p—— (3065 _ E;(2645)K 2.7 6.7 52 15.8 22 3.0
&)} Q.(3050) Q.(2695)n 0.4 0.1 1.0 0.0 0.0 0.0
2z 30 * (3000 ] Q.(2765)7 0.0 0.0 0.0 0.1 0.0 0.0
s, ol ] ED 244.9 15.3 137.8 31.3 2.2 80.6
- | ED* 5.6 16.3 3.8 10.2 0.0 0.0
28} €27(2700) 7 Total 385.2 156.6 157.6 60.5 24.4 99.0
I 1S | EXp. 20 + 5t113 [1]
2.7 —— A
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E;(5955) n 0.097, 0.15/ 0.517, 0.07/
37(5835) K 0.027, 0.00/ 0.097, 0.00/

ST 2.38 0.76

[1] [LHCb] Phys. Rev. Lett. 123, 152001 (2019)

PE 55205 —%

[2] [LHCb] Phys. Rev. Lett. 128, 162001 (2022)
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I'[E,(6333)% = 0.25/055 MeV,
BRI L

[I]

m

13



3. F {4 E
VRN

[T

—
Ul
[T

v BONSERRY 1S S

vV REW 1P, 28 kS

vV T 1D. 2P RS

THIARM 1F ik

Mass (GeV

Mass (GeV)

33
32

3.1

3.0
~ 29

2.8

2.6

2.5

2.4

2.3

22

6.6
6.5

6.4

S - - N - -
o O = N W

5.8
5.7
5.6

A.(2880)

ID==

A(2860)

——28
A(2765)
A(2625)

F 1P —o—

Ac(2595)

F Ac(2286)
—— 15

Z.(3080)
1D=%=

E.(3055)
——25

2.(2970)

=.(2815)
1P —o—
Z.(2790)

—— 1S
Z.(2470)

=:(2645)
Ca

1s

—
E(2580)

1F
0,(3327)
L ID==
28
[ .
QG188 g G119
2 S 0:(3090)
3= Q.(3065)
1p== Q:(3050)
L +— 0.(3000)
LQ:(2765)
—.
1S
L
Q.(2695)

—v— 25
Ay(6072)

Ap(5920)
1P==
Ap(5912)

Ap(5619)
—— 1S

6.8

e} 2]

6.6F

65F

641

Ap(6152)
1D =¢= 63F 1D
Ap(6146)

6.2F

6.0F
59t

=25

2,(6097)

6.1F 1p=2=

X;(5835)

—2— 1S

5.8 F 5,(5815)

—

E,(6227)
1P smlem

E(5950)

215
E(5935)

H—
Y
Q,(6350)
1P 4= 0)(6340)
01(6330)
Q1(6316)
==l
Q,(6046)

5.7




[P
_H

AR F i BASRE

Decay channels My (MeV) A:(1F,5/27) A(1F,7/27) Mode I Mode 11
>.(18,3/2"n 2520 0.5 0.8 >.(1P)m AD
2o(1P,3/27) 2779 9.5 0.2 S.(1F) 2(1D)x e
YXo(1P,5/27)n 2796 0.8 9.5 ¢ Acnm
ND 9.9 11.8
ND* 21.6 40.2 > (1P)K >*D
1.0 0.8 = (1F) 20(1?)[2
Total 43.3 63.3 AKm
Decay channels My (MeV) EA(1F,5/27) EA(1F,7/27) Q.(1F) E*DIZ
E,(1P,3/27)n 2926 1.5 0.1 =
E,(1P,5/27)n 2945 0.2 1.6 R, EANE N I
2.(18,1/29K 2455 0.7 0.7
¥.(18,3/2HK 2520 1.2 1.7
Ye2(1P,3/27)K 2779 4.4 0.0
Y (1P,5/27)K 2796 0.0 0.6
AD 0.5 2.1
D 10.0 22.9
AD* 4.0 5.2
xD* 28.3 54.3

0.9 0.9

Total 51.7 90.1
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Decay channels My (MeV) Ap(1F,5/27) Ap(1F,7/27) Mode I Mode 11
(18,125 n 5816 0.6 0.3 >p(1P)m
2,(18,3/25)n 5835 0.6 1.0 5y (1F) 2,(1D)
Yp(1P,3/2 ) 6082 11.7 0.2 Apnr
Xp(1P,5/2 ) 6089 1.0 12.3 e
NB 24.9 5.9 ¥, (1P)K
NB* 20.2 439 _, ¥, (1D)K

0.4 0.4 g, (1F) AR
Total 59.4 64.0

=5
Qp(1F) =p*

Decay channels My (MeV) Ep(1F,5/27) Epy(1F,7/27) R R R A A
5,(1P,3/27)x 6211 2.0 0.1
E,(1P,5/27)x 6220 0.2 2.2
2,(18,1/2%)K 5816 1.4 0.5
>, (18,3/2HK 5835 1.1 2.2
AB 2.8 1.1
B 27.0 1.9
AB* 3.1 6.0
B 1.1 54

0.5 0.5

Total 39.2 19.9
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Ref. Ref. Ref. Ref. Expt.
Process Our © © Process Our © © Xpt

[1]  [2] [1]  [2] [3]

A+(1P,2 ) AH(1S, 3 )7/ 0.1 026 0.1 ZE21P,1)—>EYN1S,3 )y 217.5 263 202.5 800+ 320
A+(1P,2 ) H(1S, 4 )y 03 045 1.0 E21P,1)—>EO(1S,3 ))/ 0.0 00 00

A+(1P,2 N-Z(18,3N)y 00 005 00 E(1P,AT)—-EL(1S,3)y 00 00 00
A+(1P,2)—>A+(1S )y 0.8 030 0.7 ”0(1P,2)—>E0(1S )y 243.1 292 292.6 320 +£45*%)
Af(1P,37) > EH(1S, 3 )y 09 1.17 25 EX1P,3)—>E(1S,3 )7/ 00 00 0.1
A+(1P,2 -E(18,37)y 02 026 02 ”0(1P,2 )—E0(18,3)y 00 00 00

"+(1P,2 —EH(IS, ))/ 1.7 465 74 < 350
"+(1P,2 )—EF(18, 4 ))/ 12 143 1.3

”+(1P,2 NoEH(1S,3T)y 05 044 0.1
ZH(1P,3) > EH(1S, )’y 1.0 28 438 < 80
”+(1P,2 - EF(1S, )7 21 232 29
FH(1P,3)-EH(18,3T)y 12 099 03

[1] K. L. Wang, Y. X. Yao, X. H. Zhong, and Q. Zhao, Phys. Rev. D 96, 116016 (2017).
[2 ] E. Ortiz-Pacheco and R. Bijker, Phys. Rev. D 108, 054014 (2023).
[3] [Belle Collaboration] Phys. Rev. D 102, 071103 (2020).
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Ref. Ref. Ref.

Process Our 1] 2] (3] Process Our 2] [3]
>:0(18,3 )—>20(15 Yy 13 343 1.8 1378 =9(18, % )—>~0(15 Yy 03 00 04 0342
z+(1s— — Af(1S, 3 Yy 592 80.6 872 935 5:0(15,z — =18, 3 Ny 1.1 00 1.6 1322
(18,3 )—>A+(IS Yy 132.8 373 1994 231 ”*0(152 =9(18, 3 Yy 1.0 3.03 14 1.262
T(18,37) — 218,14y 0.0 0.004 0.0 0.00067 EF(18,17) —EL(1S,1T)y 149 423 206 21.38
T (18,30 -2 (18, )y 17 394 21 1483 EX(1S,37)—EH(1S, 1)y 527 139 742 819

218,37 —EH(18, 1)y 0.1 0.004 0.1 0.029
Q:0(18,3 )—>QO(IS Yy 09 089 1.0 1.14

[1] K. L. Wang, Y. X. Yao, X. H. Zhong, and Q. Zhao, Phys. Rev. D 96, 116016 (2017).
[2 ] E. Ortiz-Pacheco and R. Bijker, Phys. Rev. D 108, 054014 (2023).
[3] A. Hazra, S. Rakshit, and R. Dhir, Phys. Rev. D 104, 053002 (2021).
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Process Our Ref. [1] Ref. [2] Process Our Ref. [1] Ref. [2]
AV(1P, 5 ) > A(1S, 5 )y 47.0  50.2 40.7 "[;(1P,2)—> S (18, 3 )y 79.1 135 91.5
AV(1P, 5 ) —39(18, 5 )y 0.1 0.14 0.2 ”,;(1P,2)—>~b(15 )y 0.0 0.0 0.0
A0(1p,2)—>z*0(15 Yy 0.1 0.09 0.0 (1P,2)—>”*‘(IS Yy 0.0 0.0 0.0
AV(1P,37) > A (18,3 ))/ 49.1 528 43.4 ”—(1p,2)—>"—(1s ))/ 845 147 96.1
A0(1P,2)—>20(1S ))/ 0.1 0.21 0.3 (1P,2)—> (18,3 )y 0.0 0.0 0.0
AY(1P,3 )—>2:0(18,3 Yy 0.1 0.15 00  E,(1P,3 )—>”*‘(IS,2))/ 0.0 0.0 0.0
"b(1P,2)—>rb(1S ))/ 339  63.6 83.1
BO(1P, 5 )—>EQX(1S, % )y 0.4 1.32 0.6
29(1P, 3 )—>E *0(15 Yy 05 204 0.1
”0(1P,2)—>:0(1S )y 352 683 88.9
B0(1P,3 ) > EQ(1S, 5 )y 0.6 1.68 0.7
"b(lp,2 )—>~*0(15 Yy 06 264 0.2

[1] K. L. Wang, Y. X. Yao, X. H. Zhong, and Q. Zhao, Phys. Rev. D 96, 116016 (2017).

[2 ] E. Ortiz-Pacheco and R. Bijker, Phys. Rev. D 108, 054014 (2023).
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Ref.
[1]

Process Our

Process

Ref. Ref. Ref.

O 21 3l

(18,3
ZO(18, 3

2:0(18, 3
2:0(18, 3
(1S, 3

)—>Z (1S )y 0.0 0.06
)—>A°(IS Yy 947 130
)—>A0(IS )'y 120.2 335
)—>ZO(IS )y 0.0 0.02
)—>Z+(lS )y 0.1 0.25

Ref.  Ref.
2] [3]
0.0 0.0144

128.1 151.9

168.8 198.8
0.0 0.0059
0.1  0.080

=7(1S, % )—> =, (18,3
"*—(15 =, (18,1
2r(18,37) -8, (1S, %
=9(18, 3 - ~0(1S
2:0(1S, 3 - 29(18, 5
2:0(1S, 3 )—>~’0(15

Yy 06 00 0.6 0.707
Yy 08 00 10 1.044
"y 00 150 0.0 0.0122
)Yy 28.0 84.6 284 469
Yy 40.8 104 452 65.0
Yy 00 519 0.0 0.0069

Q= (18,3M -0, (15,1

)y 0.0 0.1 0.0 0.056

[1] K. L. Wang, Y. X. Yao, X. H. Zhong, and Q. Zhao, Phys. Rev. D 96, 116016 (2017).
[2 ] E. Ortiz-Pacheco and R. Bijker, Phys. Rev. D 108, 054014 (2023).
[3] A. Hazra, S. Rakshit, and R. Dhir, Phys. Rev. D 104, 053002 (2021).
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