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Exotic states
Exotic mesons or baryons Tetraquark states Pentaquark states

From Li-Sheng Geng
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Exotic states
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LHCb measurements
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LHCb:
PRL131, 041902 (2023)
PRD108, 012017 (2023)



Theoretical explanations
pMolecular state
PRD108 (2023) 094008, 2309.02191, EPJC83 (2023)769, 
PRD108 (2023) 074006, 2305.14430, PRD107 (2023) 094019, 
PRD106 (2022) 114032
pCompact tetraqurk
IJMPA38 (2023) 2350056  2310.13354, 2302.01167
Symmetry 2023, 15, 695 
pThreshold effects
PRD107 (2023) 056015
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Local Hidden symmetry formalism
pThe interaction between vectors PRD108, 074006 (2023)
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M. Bando, PRL54, 1215 (1985), 
Phys. Rep. 164, 217 (1988).



Unitarized amplitude
pUnitarized amplitude
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Pole positions
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b-hadrons
pBelle/Belle II &LHCb
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ü Collected ~424 fb-1 around Υ(4S) 
until now

ü LS1 starts in summer 2022 to 
fully install the pixel detector and 
accelerator machine study

ü Operation will be resumed 
around the end of 2023

from the slide of CPShen



�− → ��
+�−�−

p Belle: 
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PRD80, 052005 (2009) PRD91, 032008 (2015)



�− → ��
+�−�−

pMechanisms
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Coupling constants
pTransition amplitudes
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DYChen: PRD107, 034018 (2023)

� = 1 gives the probability to find the 
molecular component in the physical 
states

S. Weinberg, PR137, B672 (1965)
Baru, PLB 586, 53-61 (2004)



D(2300)-��� interaction
• Mechanisms
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Phys. Rev. D 102, 096020 (2020)
Phys. Rev. D 87014508 (2013)



Results
pMass distributions
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Belle: PRD80 (2009)052005 



Results with fitted parameters
pFitted results

15



Results-Fitted parameters
pBelle: �� → ��

−��
��+, PRD91, 032008(2015)
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�� → �����
pMechanisms
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Formalism
• Final state interaction
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Inone Oset, PRC65, 035204 (2002) 



��  interaction
pDalitz plots
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PRD 85 (2012), 114032
Contribution from �� interaction is neglected!



Results
pMass distributions
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Results
pInterference

21



Summary
• ���(����) could be the ��

∗� − �∗�∗ bound/virtual state.
• The data of �+ → �+�−�+ shows some hints of the 

existence ���(����).
• We propose to search for ���(����) in �− → ���� and �� →

���.
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Thank you very much!



Backup
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Hidden local symmetry
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other evidence 
• LHCb，PRD91,092002 (2015)
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Hadrons 
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FKGuo, et.al, Mod. Phys. 
90 (2018) 015004.


