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Motivation

• In 2010，from this paper，first propose N*，L* with hidden-

charm exist around 4 GeV in theory.

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

mass spectrum from Lb g J/yKp reaction.

• From 2015-Now, there are more than 500 citations for LHCb

experimental paper.



Motivation

• To understand two peaks of J/yp invariant mass spectrum of 

LHCb group.

1. Are these two peaks resonance or  TS effect ?

2. If they are really resonances, what is the internal structure ? 

Meson-Baryon molecule or  5 quark configuration state ?

3. Now the spin and parity (Jp) is not confirmed, 3/2- or 5/2+ , 

which one is correct one ? Furthermore, why we do not find 

1/2- state ?

=> To answer these questions, we need more reactions to 

observe these hidden-charm states.



Motivation

• g p g Pc g J/y p  VS  Lb g J/yK p 

1. No TS effect because two bodies final state.

2. To distinguish Meson-Baryon molecule and 5 quark 

configuration state, it needs more decay width of channels.

3. To confirm Jp of state, we need information of angular 

differential cross section, but in J/yKp system, the interaction 

of J/yK and Kp will infect the angular differential cross 

section of J/yp. But two bodies final state will avoid this 

problem.

=> Definitely, it will provide fruitful information of Pc from g p

reaction.



Motivation

• g p g Pc g J/y p  is important  for understanding Pc .

• Jlab 12 GeV ep reaction can provide enough energy to 

generate Pc state.

=> In this work, we will use very limited parameters based 

on theory model to estimate the differential cross section of 

g p g J/y p for helping search hidden-charm baryon state 

around the Jlab experimental energy region.
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g p g Pc g J/y p



g p g Pc g J/y p

• Pc g VB  with various Model 
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g p g Pc g J/y p

• g p g Pc with VDM 

With  L = 2 GeV



g p g Pc g J/y p

• g p g Pc g J/y p total cross section 



g p g Pc g J/y p

• g p g Pc g J/y p total cross section 
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g p g Pc g J/y p

• g p g Pc g J/y p total cross section 
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g p g J/y p

• Background + Signal 



g p g J/y p

• Background + Signal 

• Lowest Signal 



How to extract information of Pc ?

• Angular cut 

J/y’s Angular > 50o in CM system



How to distinguish Jp of Pc ?

• The differential cross section of Pomeron exchange and 

Pc s-channel contribution



Summary

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

through background and resonance with hidden-charm.

• Discuss how to extract the g p g Pc g J/y p signal from the 

background.

• Outlook, there will be some other diagrams for Pc and 

L* with hidden-charm.



g p g other final states

• g p g Pc g`D0 L+
c or`D*0 L+

c

• Feynman diagram and Total cross section

• g p g K L*`cc g K J/yL

• Just on the energy edge of Jlab, around 11.5 GeV



Thank very much !


