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After the short introductions of the experimental findings of d∗(2380)(D03) [1,2,3] and of several theoretical
efforts to interpret its structure, the study of d∗(2380) on the quark–gluon degrees of freedom is presented in
this talk. Based on our SU(3) chiral constituent quarkmodel, its mass, width, wave function, and partial widths
of almost all possible strong decays are evaluated with the∆∆+C8C8 structure. We found that this dibaryon
is strongly bounded due to the short range vector meson exchange potential. The obtained results reasonably
agree with the data, which implies that the d∗(2380) resonance could be assigned as a compact hexaquark
system with the hidden-color component (C8) being dominant. Moreover, its electromagnetic characteristics,
such as the charge distribution, charge radius, multipole moment, and etc. are further calculated. Because of
the sensitivity of these physical quantities to different interpretations of d∗(2380), some of those observables
can be used as additional physical quantities to further distinguish the structures of d∗(2380) [4]. In addition,
its possible mirror state of D30 structure is also studied within the same approach. Our result shows that
this possible dibaryon is a weakly bounded state and it has a sizeable hidden-color component as well. By
comparing the results for the two dibaryons and the model parameter sets, the effects of one gluon exchange
and vector meson exchange terms in our approach are discussed [5].

[1] P.~Adlarson {\it et al.} (WASA-at-COSY Collaboration),
Evidence for a New Resonance from Polarized Neutron-Proton Scattering,
Phys.\ Rev.\ Lett.\ {\bf 112}, 202301 (2014).

[2] H. Clement,
On the History of Dibaryons and their Final Discover,
Progress in Particle and Nuclear Physics, {\bf 93}, 195 (2017).

[3] H.~Clement and T.~Skorodko,
Dibaryons: Molecular versus Compact Hexaquarks,
Chin. Phys. C \textbf{45}, 022001 (2021).

[4] Yu-Bing Dong, Peng-Nian Shen, and Zong-Ye~Zhang,
d∗(2380) in a chiral constituent quark model,
Prog. Part. Nucl. Phys. \textbf{131}, 104045 (2023).

[5] Qi-Fang L{\”u}, Yu-Bing Dong, Peng-Nian Shen, and Zong-Ye Zhang,
Reveal short range interactions between u/d quarks in the NN,D03, andD30 systems,
arXiv: 2407.01993, Sci. China Phys. Mech. Astron. \textbf{68}, 232011 (2025).

Authors: DONG, Yubing (Institute of High Energy Physics, Chinese Academy of Sciences, P. R. China); Prof.
L\”U, Qi-Fang (Department of Physics, Hunan Normal University, Changsha 410081, China)

Presenter: DONG, Yubing (Institute of High Energy Physics, Chinese Academy of Sciences, P. R. China)

Session Classification: Plenary



Track Classification: Hadron spectroscopy, multiquarks


