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Conventional hadrons Exotic hadrons
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baryon tetraquark pentaquark hadronic molecule
o éi? }
meson glueball hybrid

¢ Exotic quantums number such as J7¢ =0=~,07—,17*.
* Some of 1~ have been observed such as 1 (1400), 71 (1600), 771 (1855).
® No 0™~ has been observed yet.
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Table 1: The hadronic molecules considered in this work and their possible experimental candidates. The
masses with 1 are the experimental values of their candidates.

Molecule Components J'Y  Candidates  Mass (GeV)  Ep MeV
¥ (4230) —5(DD1 — DDy) 17~ ¥ (4230) 42204+ 0.015"7 67+ 15
(4360) %(D D, —D*Dy) 1~ (4360) 4.368 £0.0137 62+ 14
¥(4415) | S=(D*Dy— D*Dz) 17~ 1) (4415) 4.421 £0.0047  49+4

$0(4360) | —5(D"Di+ D*D1) 0~ - - -

p1 b3 aY A7
D) D& * My=gile + gihs + cvBy + cpBj.
q ! pyw,m ® 1)(4230),(4360) & (4415) as inputs.
n 2
o) D)+ Defining = ¥, (“infihe)”
3 p2 p4 ’ exp,ii

* Minimizing x> to obtain proper cv, cp, A.
Figure 1: Feynman diagrams for the ¢ chan- )
nel P, V-exchange potential. ¢ Predicting the properties of 10(4360).
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t-channel results
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t-channel results
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Figure 2: The best fitting for the single-channel (left) and coupled-channel (right) cases whose cy =
0.50, cp = 0.18
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t-channel results
o] o}

u channel considered

D, . D* . . D,

Table 2: Pole positions relative to the D* D; threshold in units of MeV with ¢y = 0.50, cp = 0.18 from the
single t-channel fitting.

System 17~ 0~
t-channel —63.5+13.8 —72.4+17.4
gs gso gs1 [ED) gs1
Cs —61.5—3.57 | —61.5—9.2% —70.0—3.5¢7 | —=70.0—8.9¢
Cr&Cs —65.8—-6.6¢ | —73.1 —14.27 | —65.8 —0.30¢ | —59.4 — 1.1¢

We predict m,,, = 4366 + 18 MeV and I',, < 10 MeV.
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t-channel results
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Experimental search

* The only channel for ,(4360) production in e™ e~ annihilation at /s ~ 5 GeV is
P-wave mo(4360).

° Hard to be distinguished from 7y (4360) with only invariant mass distribution of,
e.g., DD*.

® Angular distribution is necessary.
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Figure 3: Angular distribution of et e~ — nYoy- 0 is the angle between the outgoing # and initial ete”
beam.
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Summary

* Exotic D* D; molecules denoted as 10(4360) has been predicted from
t-channel meson exchange.

* Contact terms are determined by reproducing the experimental values of
1(4230), 1(4360) and v(4415) binding energies.

* Coupled-channel effects are found negligible.
* 3-body effects to the D* D; molecules are investigated.

* The effects of u-channel = exchange will change the binding energy by
< 10 MeV, not change the qualitative conclusions.

* 40(4360) can be searched for in the D* D* final state in e™e™ — 1Yo — nDD*
and it is distinguishable from e* e~ — ) — nDD*.

Thank You!
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