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Å In 2010Їfrom this paperЇit was the first propose N*ЇL* with 

hidden-charm exist around 4 GeV in theory.

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

mass spectrum from Lbg J/yKp reaction.

Å Two months ago, LHCb group updated the new results.

From 2015-Now, there are 

more than 500 citations for 

LHCb experimental paper.





Motivation

ÅWhy ñc̀cqqq ò is important to search 

five quark states ?

ÅWhy is it important to confirm Pc in 

photo-production reaction ?



Motivation

ÅWhy ñc̀cqqq ò is important to search five quark states ?



Motivation

ÅWhy ñc̀cqqq ò is important to search five quark states ?

Possible Five quark state is study in many years.

1.̀qôqqqq̔ Never  Confirmed       q+ state ??

2.̀qôqôqqq:   Always Argued           Roper,  L*(1405) 



Motivation

ÅWhy ñc̀cqqq ò is important to search five quark states ?

Possible Five quark state is study in many years.

u,d,s
Three-quark 

excited states

Five-quark state Close mass

Parameters

Indistinguishable

1.̀qôqqqq̔ Never  Confirmed       q+ state ??

2.̀qôqôqqq:   Always Argued           Roper,  L*(1405) 

Question ?



Motivation

ÅWhy ñc̀cqqq ò is important to search five quark states ?

Possible Five quark state is study in many years.

u,d,s
Three-quark 

excited states

Five-quark state Close mass

Parameters

Indistinguishable

1.̀qôqqqq̔ Never  Confirmed       q+ state ??

2.̀qôqôqqq:   Always Argued           Roper,  L*(1405) 

N*( c̀c )  =  uud + c̀c
D̀Sc - D̀Lc

[ ud ][ uc ] c̀

Solution !

Question ?
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Motivation

ÅWhy is it important to confirm Pc in photo-production 

reaction ?

Å g pgPcg J/y p  VS  Lbg J/yK p 

1.  Resonances? or Kinematics effects (Threshold & TS)?

No Threshold & TS effect because two bodies final state.

2.  If Resonances confirmed, what is the internal structure ? 

Meson-Baryon molecule or  5 quark configuration state ?

Decay width of channels

3.  What the spin and parity (Jp) ?

Angular differential cross section,  Two body vs Three body

=> We need more experimental input !

Definitely, it will provide fruitful information of Pc from  g p reaction.



gp gJ/yp
Å In our 2010 paper, we have mentioned to search Pc in e p ge J

/yp after update 12 GeV in Jlab experiment, but we did not cal-

culate it in detail at that time.
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ÅLast year, Prof. Harry Lee was suggested by the experimentalist 

in Argonne National Lab who also collaborates with Jlab. We re-

start to research this reaction, and provide estimations of 

production. The paper is soon é
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Å Various Models for PcgVB  
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