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Study on exotic resonances with the heavy quark-antiquark pair
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The exotic hadrons such as the hidden-charm or hidden-bottom pentaquarks,
with and without strangeness, and the hidden-charm or hidden-bottom exotic mesons are investigated
in this study. The employed models are the quark cluster model and the hadron model that includes
the major modes of quarks effectively.

We elucidated that the color-octet light quarks inside the two-hadron systems induces an attraction
between the hadrons in the specific channels. This attractive force comes from the spectroscopic
factor and the color-spin term, which are the effects of the quark degrees of freedom. Our study
show that, with the help of the tensor coupling from the one-pion-exchange, this quark effects can
explain, for example, the double peaks of the pentaquark found in the final J/@ N fraction in the B
decay by the LHCb experiments. This picture also predicts the presence of other exotic hadrons. If
they are observed, it will clearly show the roles of the quarks in the low energy QCD phenomena.
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