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Motivation

• In 2015, LHCb group first found two peaks of J/yp invariant 

mass spectrum from Lb g J/yKp reaction. In 2019, LHCb

group updated the new results.

• In 2010，baryon states with hidden charm has been predicted 

as the molecule states of`D(*)Sc.

• But the spin and parity (Jp) are not determined.

• We hope to find Pc in g p g J/y p.

There are 1744 citations and 

792 citations.
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Motivation
• There are so many paper to study g p g J/y p related to Pc

• The roles of gluons (g) in determining the structure of hadrons and

hadron-hadron interactions. The progress in this direction can be

made by investigating the interactions between the nucleon and the

quark-antiquark (ത𝑞𝑞) systems which do not share the same up (u)

and down (d) quarks with the nucleon. g p g J/y p /  p
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g p g J/y p

• Feynman Diagram

• Formulas
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g p g J/y p

• Feynman Diagram

• Result
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g p g J/y p

• Feynman Diagram

• Result
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g p g J/y p background mechanism

• Result

The Pomeron

exchange still 

take very 

important role 

even at the 

threshold of 

J/y production.
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g p g Pc g J/y p

PcVP vertex

VMD vertex

On shellOff shell

PcgP vertex
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g p g Pc g J/y p

After using a form factor 
for off shell vector with 
550 MeV, we will find the 
main contribution of VMD 
is just from r/w meson, 
and J/y contribution is 
negligible. 
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e p g e J/y p
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P: dipole Pomeron & F: Reggeon



e p g e J/y p
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g p g  p
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Various Pomeron

and Regge

trajectories 

Models exist and 

can not rule out 

based on present 

data.



g p g  p
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DVMP
Soft dipole Pomeron
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Summary

• We calculated the cross section of g p g J/y p /  p reaction 

through background and resonance with hidden-charm.

• How to check pomeron exchange contribution at 

threshold ?

• How to account the off-shell effect in the VMD model ?

• How to find the proper cut to strengthen the signal of Pc ?

• To be honest, I feel a pure theoretical description is so hard ! More 

data input is very necessary !

15



Thank very much !


