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SUMMARY AND CONCLUSION 

NUMERICAL RESULTS 
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The figure on the left shows the  decay width curve for the process 

6900 2 ,   which  decreases  smoothly.   The decay width  

 varies from 60 to 120 MeV for  = 6.8 7.2 GeV,    which is 

consis
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tent with experiments.   the figure on the right 

shows that  is on the scale  of 1 MeV,  which is clearly inconsis-

tent with experiments.

In contrast, 
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ABSTRACT

INTRODUCTION

( )Since the experimental discovery of the first exotic hadron state 3872   

in 2003,  a large number of new hadronic states have been observed. 

This work studies the recently discovered fully heavy tet

X

( )

( ) /

raquark state 

candidate  6900   and calculates its decay width for the process 

6900 2   to compare with experimental results.  The corres-

ponding experimental values are presented in the table 

X

X J →

 on the right.

( ) /In this work, the decay width of  6900 2   has been calculated within a covariant quark model,  assuming its structure is described by the 

diquark-antidiquark model.  The  possible quantum number
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s  0  0  1  1  are considered.    However,   the  quantum  numbers 

0  1 do not allow decay in this channel in the lowest-order perturbation theory.  The corresponding decay wi 
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dths for  0  and  

1 are 60 120 MeV  and 1.0 1.4 MeV respectively.  The quantum number  0  is consistent with the experimental observations. 
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THEORETICAL METHOD
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The Fourier transform of  the function   is

Choosing the Gaussian form of the 
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2

X

i k y k y k y

k

X

X

i

X X

i

X

d k
y y y k k k e

k e






−  +  + 

=

+ + = + +

=



†

( )

( ) | ( ) ( ) |







2

2

2 4

1 0

0 0 0

 constant   is determined by the

normalization condition called the compositeness 

condition 

The function   is defined as
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These three Feynman diagrams constitute the core part of the calculations in 

this work,  the  most complicated  one is the  three-loop banana diagram,   and 

the calculation results of the Feynman diagram for the decay process are shown 

on the left. 

( ) / ( )

This work employs the covariant quark model, which incorporates infrared confinement in an effective way,  

to study the decay process  6900 2 .  By treating the  6900   as a tetraquark 

in order

X J X→

( )  

 state with a diquark-antidiquark 

configuration,   the corresponding transition matrix element and decay width are calculated.  The results show that if 

the quantum number of  6900  is  = 0  or
PC

X J
− − / 

  1 ,   the state cannot decay into  2   within the lowest-order 

perturbation approximation.
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A Study of  6900  as a                 Tetraquark State 

Decaying into 2

X

J 

[𝒄𝒄][ത𝒄ത𝒄]

( ) /

This work uses the covariant quark model, which is widely used to calculate 

hadron decays and electromagnetic properties,  to calculate the decay width 

of 6900 2 .   The effective interaction LagX J →
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The four-quark c
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urrent and vector

angian is written in

o

 the 

form

  H c

e mes n current are d fined as follows
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All four-q duark current    use  in this article are as follows 

  2 2

0  

i j c

i j

J J a a

PC T T

a b a b

c

x x j x x x x

J x d y y c x y c x y

J j i c Cc c C

j

c

 

  





− +

−

= + −

= =





[ ][ ]

: [ ][ ] [ ][ ]

: [ ][ ] [ ][ ]

: [ ][ ] [ ][ ]

5

 5 5

2

 5 5 5 5

3

 5 5 5 5

4

 

0   

1   

1   

T T

a b a b

PC T T T T

a b a b a b a b

PC T T T T

a b a b a b a b

PC T T T T

a b a b a b a b

i c C c c C c

J j c Cc c C c c C c c C c

J j i c C c c C c i c C c c C c

J j c C c c C c c C c c C c

  

  



 

     

     

− −

− +

− −

+

= = −

= = +

= = −


