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Background
Part one
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Ø Four fundamental interactions：

Ø The coupling constant of QCD：

Standard Model

Background

4PDG, Phys. Rev. D 110, 030001
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Background
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Ø Diquark:

Phys. Lett. 8 (1964) 214-215

attractive

repulsive

Color:

GI model:

Factor:

Ø Study for diquark-quark structure:

Ø Study for diquark-antidiquark structure:
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Ø Our work for the structure of 4-quark particles

mesons diquarks

Background

The mixture of hadronic molecule and diquark-antidiquark state:

Only considering mesons, not gluon
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Lagrangians construction
Part two
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Where                                                is strength tensor of axis vector diquark, the flavour and color 
matrix of diquark can be written as:

X stand for diquark field. Under SU(3)c symmetry, the diquark field transform by:
Only conside the color 

antitriplet diquark

Lagrangians construction
Ø The Lagrangian of free diquark fields:
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② Replace partial derivative with covariant derivative：

The SU(3)c gauge invariant Lagrangians of diquarks are:

① Introduce a gauge field: gluon field

Ø The color gauge invariant Lagrangians:

Lagrangians construction
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Ø Other possible Lagrangians

Consider the symmetry of diquark and gluon, also exist other Lagrangians:

Ø Diquark-meson interactions

Lagrangians construction

Since                is a higher-order contribution, we do not consider it.

Due to the symmetry of diquark,                  .  

Symmetry of Lagrangian:

SU(3)c

Parity

Charge conjugation

Hermitian

Z. H. Cao, W. He and Z. F. Sun, Phys. Rev. D 107, 014017
W. He, D. S. Zhang and Z. F. Sun, Phys. Rev. D 110, 054006 11



One-gluon-exchange potentials
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Part three



Ø The one-gluon-exchange potentials of 
diquark-antidiquark systems 

① The gauge invariant Lagrangians of diquarks:

② Breit approximate:

③ The one-gluon-exchange potentials in the 
coordinate space

Fig a：

One-gluon-exchange potentials

S-wave
zero momentum
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Ø The one-gluon-exchange potential in GI model:

One-gluon-exchange potentials
Ø The one-gluon-exchange potentials of diquark-antidiquark systems 

Without Coulomb term
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The form factor 
of diquark-diquark-gluon vertices

Part four
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M. Anselmino, P. Kroll and B. Pire
Z. Phys. C 36, 89 (1987)

In the study of baryon-meson scattering, consider the 
diquark-quark structure of baryon.

The effective current of diquark coupling to a gluon are:

The coupling constant                    , for axis-vector 
diquark:                                             .

Vertices of diquark-diquark-gluon

Diquark form factor

The form factor of diquarks are: 

The form factor of diquark-diquark-gluon vertices
Ø Other study of diquark-diquark-gluon vertices:
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Fourier transform:                                                 ,

The effective potentials in coordinate space:

Ø The one-gluon-exchange potentials after considering form factor:
Form factor:

The form factor of diquark-diquark-gluon vertices
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① Constructed the color gauge invariant diquark fields and diquark-gluon 
interaction Lagrangians.

② Calculated the one-gluon-exchange potential of diquark-antidiquark systems, 
obtained the numercial results for the coupling constants.

③ We modified the one-gluon-exchange potentials by introducing a form factor.

Summary and outlook

① In the diquark-antidiquark system, considering the confinement potential as well 
as spin–orbit and color-magnetic terms.

② Verify the correctness of the model in diquark-quark systems.

Ø Summary

Ø Outlook
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Thanks for your attention！



Through Fourier transform:                                                 ,

we get the effective potentials in coordinate space:

Ø The one-gluon-exchange potentials after considering form factor:
Introduce the following form factor:
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Appendix
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