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Quark-Hadron Duality:
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More Examples:

 ഥ𝑫(∗)𝚲𝒄:

∆𝑀ഥ𝐷(∗)𝛬𝑐 > 0

 ഥ𝑫(∗)𝚺𝒄
(∗)

:

 𝑫(∗)ഥ𝑫(∗):

∆𝑀𝐷(∗)ഥ𝐷(∗) = 0

 𝑫(∗)ഥ𝑲∗:
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∆𝑴 is actually not the binding energy

 Local operators:

𝑽 𝒓 = 𝟎 = ∆𝑴

 Color-unconfined Interaction-Q:

𝑽 𝒓 → ∞ → 𝟎

Δ𝑀

𝑉(𝑟) Potential

Binding energy

We do not solve this potential, but 

seek a model-independent picture.
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Our results indicate: 

the light-quark-exchange Interaction-Q is attractive 

when the shared light quarks are totally antisymmetric 

so that obey the Pauli principle.

Covalent hadronic molecules
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Possibly-existing covalent hadronic molecules



Summary

We systematically examine Feynman diagrams corresponding to

the ഥ𝑫(∗)𝚺𝒄
(∗)

, ഥ𝑫(∗)𝚲𝒄, 𝑫
(∗)ഥ𝑫(∗), and 𝑫(∗)ഥ𝑲∗ hadronic molecules.

We propose a possible binding mechanism induced by shared 
light quarks, i.e., the Interaction-Q, and study it via QCD sum rules.

 Our results indicate the covalent hadronic molecule picture:

the light-quark-exchange Interaction-Q is attractive 

when the shared light quarks are totally antisymmetric 

so that obey the Pauli principle.
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