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V-V interaction
p Hidden-gauge formalism Molina-Branz-Oset, PRD82(2010)014010

pV/P mesons in SU(4) flavor space 
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V-V interaction
pThe Lagrangian of four-vector and three-vector contact terms
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V-V interaction
p spin-projection operators
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Bethe-Salpeter equation
pBethe-Salpeter equation

8



Pole and coupling
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Molina-Branz-Oset, PRD82(2010)014010



Spin partner ����
p Molina-Oset, PRD107(2023)056015
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p Du-Guo-Chen-Wang, PRD108(2023)074006

Spin partner ���� with mass around 2.8GeV was predicted!



Interpretation of ����(2900) 
pVirtual state or cusp 
ØPRD107(2023)056015, PRD108(2023)074006
pCompact tetraquark
ØIJMPA38(2023)2350056, PRD108(2023)114016
ØEPJC84(2024)1
ØSymmetry 2023, 15, 695
pSearching for the ����(����)
Ø�� → �����，2310.11139 
Ø�� → ������, 2408.11454 
Ø� → ��

+�−�−, PRD109(2024)014008
Ø�+ → �+�+�− EPJC84(2024)681
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p Belle data 
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PRD80, 052005 (2009) PRD91, 032008 (2015)
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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
pMechanisms
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Phys. Rev. D 102, 096020 (2020)
Phys. Rev. D 87, 014508 (2013)



Results for �− → ��
+�−�−

pMass distributions

16

Belle: PRD80 (2009)052005 



Results with fitted parameters
pFitted results
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Results-Fitted parameters
pBelle: �� → ��

−��
��+, PRD91, 032008(2015)
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�� → �����
pMechanisms

19

2310.11139, EPJC 



Formalism
pFinal state interaction
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Inone Oset, PRC65, 035204 (2002) 



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



Results for �� → �����
pMass distributions
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Results
pInterference
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Some hints of ���� 
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PRL133(2024)131902 JHEP08(2024)165



�+ → �∗−�+�+

pFormalism
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EPJC84 (2024) 12, 1302

Angular moments



Angular moments
ØLHCb: PRD102(2020)112003

ØBESIII: PRD104(2021)012016
ØBABAR: PRD83(2011)052001
ØEW-DMLi, PLB821(2021)136617
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Results for J=0
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Results for J=1
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Results for J=2

29



 �+ → �∗−��
+�+
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2501.02839 



Summary
Ø����(����) could be explained as the virtual state within the 

hidden-gauge formalism.
ØSpin partner ���� is expected be more bound than ����(����).
ØThe measurements of �+ → �∗−�+�+ and �+ → �∗−��

+�+ 
show some hints for the predicted ����.
ØThe angular mass distributions are very different for each of 

the spin assumptions � = �, �, �.
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Thanks for your attention!


