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Motivation

In 20101 from this paperl it was the first propose N*| L* with
hidden-charm exist around 4 GeV in theory.
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A In 2015, LHCb group first found two peaks of J/y p invariant
mass spectrum from L, g J/y Kp reaction.
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Motivation

A In 20101 from this paperl it was the first propose N*I L* with
hldden charm eX|st around 4 GeV In theory.
;f;lfilii.;','.i’l,fNi.m,\,';' et From 2015-Now, there are
SR more than 500 citations for
g LHCb experimental paper.
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A In 2015, LHCb group flrst found two peaks of J/y p invariant
mass spectrum from Lb g J/y Kp reaction.
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In 20101 from this paperl it was the first propose N*| L* with
h|dden charm exrst around 4 GeV |n theory.
S From 2015-Now, there are

more than 500 citations for
LHCDb experimental paper.

In 2015 LHCb group flrst found two peaks of J/y p invariant
mass spectrum from L g J/y Kp reactlon
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Two months ago LHCb group updated the new result%

Observation of a narrow pentaquark % S
state, P.(4312)1t, and of two-peak Eioogp. — are
structure of the F.(4450) "

arXiv:1904.03947v1 [hep-ex] 8 Apr 2019
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b Moriond QCD, Tomasz Skwarnicki, Mar 26, 2019
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r —
Comparison to numerical predictions

« Many theoretical predictions for

2 D™ published before 2015, some
in quantitative agreement with the
LHCDb data
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AE — binding energy
Example:

Nucleon resonances with hidden charm in coupled-channels
models

Jia-Jun Wu, T-5. H. Lee, and B. S. Zou arxiv:1202.1036
Phys. Rev. C 85, 044002 — Published 17 April 2012

TABLE III: The pole position (M —il'/2) and “binding energy” (AE = E;;, — M) for different
cut-off parameter A and spin-parity J”. The threshold E,;, is 4320.79 MeV of DX, in PB system

and 4462.18 MeV of D*E. in VB system. The unit for the listed numbers is MeV.,

PB System VB System

JP=3" A M —il'f2 AE M —il'/2 AE

AE(4457)-= 2.5133 MeV

4462.178 — 0.002i | 0.002

AE(4312) =.5.8*19 MeV

1200 4318964 — 0.362i | 1.826] 4459.513 — 0.417i | 2.667

1500 4314.531 — L448i | 6.250] 4454.088 — 1.6621 8,002

2000 4301115 —5.835i 1968 4438277 —7.115i | 23.90

3
=3
G50
800 - - 4462.178 — 0.002i | 0.002
1200 - - 4450.507 — 0.420i | 2.673
1500 - - 4454.057 — 1.681i 8123
2000 - - 4438.039 — T.268i | 23.14

A - cut off on exchanged meson mass. AE(444U) = 195tj;3 MeV
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Motivation

AWh y'cadiggd i s i mport a
five quark states ?

AWhy is it important to confirm P, in
photo-production reaction ?
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Motivation
AWhycdiggd i s i mportant to 8ear

Prediction for several narrow N*

and A* resonances with hidden Possible Five quark state is study in many years.

charm around 4 GeV

1. g0 q9qdNgver Confirmed g* state ??
2. g6g6 Abwvays Argued Roper, L*(1405)
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Five-quark state cjose mass

u,d,s :> Three-quark | > Indistinguishable

excited states Parameters .
Question ?
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Motivation

A Why is it important to confirm P, in photo-production
reaction ?

A Three peaks of Jly p invariant mass spectrum
1. Resonances? or Kinematics effects (Threshold & TS)?

2. If Resonances confirmed, what is the internal structure ?
Meson-Baryon molecule or 5 quark configuration state ?

3. What the spin and parity (J°) ?

=> We need more experimental input !
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Motivation

A Why is it important to confirm P, in photo-production
reaction ?

A gpg P.g J/ v VS L,g JyKp
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 (J°) ?

Angular differential cross section, Two body vs Three body
=> \We need more experimental input !
Definitely, it will provide fruitful information of P, from gp reaction.
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gpg J/

A In our 2010 paper, we have mentioned to search Pcinepg e J

O O O O O

O O

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

culate it in detalil at that time.

[1] Y. Huang, J. He, H. -F. Zhang, and X. -R. Chen, JPG 41, 115004 (2014), 1305.
4434.

[2] Q. Wang, X. -H. Liu, and Q. Zhao, PR D92 034022 (2015), 1508.00339.
[3] V. Kubarovsky and M. B. Voloshin, PRD92 031502 (2015), 1508.00888.
[4] M. Karliner andJ.L. Rosner PLB752 329 (2016), 1508.01496.

[5] A. N. Hiller Blin, C. Fernandez - Ramirez, A. Jackura, V. Mathieu, V. I. Mok
eev, A. Pilloni,and A.P. Szczepaniak PRD94 034002 (2016), 1606.08912.

[6] E. Ya Paryev and Yu. T. Kiselev, NPA978 201 (2018), 1810.01715 .

[7] X. -Y.Wang, X.-R. Chen, J. He, arXiv:1904.11706

Last 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
product | on. The paper 1 s soon
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gp g J/ o background mechanism

A Feynman Diagram
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gp g J/ \p background mechanism
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gp g J/ \p background mechanism
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gpg P.g J Yy
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