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Y. M =2.866%0.007+0.002 GeV,
O r=57+124+4MeV,

X M = 2.904 + 0.005 + 0.001 GeV,
1 TI'=1104+11+4 MeV.
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Decay Model

A= glf + Y gaaLaalspk) - tank(spk) - Vi, 0, (kxp)FL,; (kkD)-
i aa(bc)

A1) |D*K*|p DiK|s D1K"|s DK|p case | C1 C2 Cj

D_*K* P Cs Co C2 C3 weak | -3 3 2
D1 K]|s 0 C1 0 moderate |—30 17 7
D1 K™ |s Ch 0 strong |—60 17 7
DK |p 0
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(strong case)

candidates (m(D*D’) > 4.0 GeV)
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Decay Model
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Decay Model

SD S*D SD* S*D* L'D
1/2- 3/2- 1/2- 3/2- 1/2- 3/2- 5/2- 1/2+
Ca Ca Ca-4/3Cb Ca+2/3Cb Ca-5/3Cb Ca-2/3Cb Ca+Cb
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Results

case 4 (others do not do well)
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JLab non-observation
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the production triangle!

0.005

0.004 |-

0.003

0.002 |-

0.001

U2 ——
3/2- ——
1/2+

0.405

0.41
E, (CMF) (GeV)

1
0.415

0.42 0.425

0.43



X(41560;2-) X(A4140;1+) Zcs(4000;1+)
X(4630,1-) X(4274,1+) Zcs(4220,1+)
X(4500,0+) X(4685,1+)

X(4700,0+)

T.J. Burns and E.S. Swanson; in progress
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Figure 3: Distributions of oK™ (left), J/)¢ (middle) and J/p K™ (right) invariant masses for
the BT — JApp K™ candidates (black data points) compared with the fit results (red solid lines)

of the default model (top row) and the Run 1 model (bottom row).



Zcs Thresholds

Z (4003,1%)  Z_ (4216,17)




Zcs Thresholds

Z (4003,1%) | Z_ (4216,17)

1+ psi-K S-waves:

DDs* 3981
D*Ds 3978
D*Ds* 4122
DODs1 4759
D1Ds0 4738
D1Ds1 4880
D1Ds1’ 4956
D1Ds2 4990
D2Ds1 4920
D2Ds1’ 4996
D2Ds2 5030




X Thresholds

X(4140,1%) X(4630,17)
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X(4700,0™)
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Conclusions and Observations

® “Triangles” do a good job of ‘explaining’ the Xj, although a
weakly bound D*K* — D,K resonance explanation 1s shightly
preferred.

® “Triangles” explain ‘kinks’ at A_D, A.D* and the 4457 peak
(A.D); weakly bound Z_.D resonances are required for the
4312 (£.D), 4380 (£¥D), & 4440 (£+D*) . Triangle-FSI

cooperation evades JLab bounds.

® “Triangles” and weakly bound states appear to have little to
do with the J/w— ¢ and J/w — K states.



~thank you~



JIw — ¢ S-waves

0+:
DsDs 3936
Ds*Ds* 4224
DsODsO0 4634
Ds1Ds1 4918
Ds1Ds1’ 4994
Ds1’Ds1’ 5070
Ds2Ds2 5138

1+:
DsDs* 4080
Ds*Ds* 4424
Ds1Ds1 4918
Ds1Ds1’ 4994
Ds1’Ds1’ 5070
Ds1Ds2 5028
Ds1’Ds2 5104
Ds2Ds2 5138

1-:
DsDs1 4427
DsDs1’ 4503
Ds*Ds0 4429
Ds*Ds1 4571
Ds*Ds1’ 4647
Ds*Ds2 4681

2-:
DsDs2 4537
Ds1Ds* 4571
Ds1’Ds* 4647
Ds*Ds2 4681



X(2)

X (4150) 4.8 (8.7) 4146 + 18 £33 135 +287+39
X(17)
X (4630) 5.5 (5.7) 4626 + 1615 174+ 271132
All X(0%)
X (4500) 20 (20) 4474+ 3+ 3 7T7T+6+1
X (4700) 17 (18) 4694 + 4 116 87 +8+16
NR.j/p¢ 4.8 (5.7)
All X (1+)
X (4140) 13 (16) 4118 £11122 162421737
X (4274) 18 (18) 4294 £ 4713 53+5+5
X (4685) 15 (15) 4684 £ 7118 1264+ 15737
All Z,(17)
Z5(4000) 15 (16) 4003+6*7 7  131+15+26
Z.5(4220) 5.9 (8.4) 4216 24133 233 +£52F97




