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Background

 Identifying exotic states is one of the most 

important research topics in particle physics.

 The observed XYZ states provide us a good 

platform to identify exotic states.

 Various types of heavy-flavor hadronic 

molecular states have been identified.

LHCb Phys.Rev.Lett. 119, 112001 (2017) 
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Background

F.L.Wang, S.Q.Luo and X.Liu, Eur.Phys.J.C 85 216 (2025)

F.L.Wang, H.Y.Zhou, Z.W.Liu and X.Liu, 

Phys.Rev.D 106, 054020 (2022)

F.L.Wang, S.Q.Luo and X.Liu, 

Phys.Rev.D 107, 114017 (2023) 

F.L. Wang and X. Liu, PRD108 074022 (2023) 

Magnetic momentum can reflect the inner structrues of hadrons

But it is diffcult to directly measure this physical quantity The radiative decay width can be linked 

to the transition magnetic moment

Magnetic moments of the hadrons within the constituent 

quark model: 
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Method
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The general expression for the M1 adiative decay width

is given by

The transition magnetic moment , is defined as

where

and

For M1 radiative decays, the expansion is truncated at l = 0 

and m = 0.
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Method

The total wave functions,              , are composed of spatial, 

flavor, color, and spin components. The baryons spatial wave 

function can be decomposed into ρ-mode and λ-mode

each mode can be described by simple harmonic oscillator 

(SHO) wave function

The spatial wave functions between baryons are taken directly 

from Ref. [1]. 

[1] R.Chen, F.L.Wang, A.Hosaka and X.Liu, Phys.Rev.D 97, 114011 (2018). 

The intrinsic magnetic moments
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Numerical result

 S-wave components remain dominant

 The radiative decays between the same components are 

remarkably small

 The biggest radiative decay channel is 

Ξ𝑐𝑐Ξ𝑐
∗[1(2)+]++ → Ξ𝑐𝑐Ξ𝑐 [0(1)

+]++

 This helps distinguish the spin-parity quantum numbers

of the Ξ𝑐𝑐Ξ𝑐 and Ξ𝑐𝑐Σ𝑐 system

 It is sensitive to the third components of their isospin 

quantum numbers

Three typical binding energies for different components 

(−0.5 MeV, −6 MeV, and −12 MeV)

Three distinct combinations of energies for same components:

(−0.5 MeV, −12 MeV), (−0.5 MeV, −6 MeV) , (−6 MeV, −12 MeV).

Tip：

Observations：
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Numerical result

The radiative decay behavior for different binding 

energies of the initial and final molecules

 The experimental determination of the binding 

energies can advance our understanding of their 

inner structures and radiative decay behaviors.

The magnetic moment properties through the single-

channel analysis and the S-D wave mixing analysis
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Summary
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 This study focuses on triple-charm molecular 

hexaquarks, analyzing their electromagnetic 

properties (radiative decays and magnetic 

moments).

 It provides key insights for experimental 

identification, complementing spectrum predictions.

 It promotes connection between theory and 

experiment to deepen understanding of multiquark

systems and the strong force.
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