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Motivation

In 2015, LHCDb group first found two peaks of J/wyp invariant
mass spectrum from A, = J/yKp reaction. In 2019, LHCDb
group updated the new results.

Phys.Rev.Lett. 115 (2015) 072001
Phys.Rev.Lett. 122 (2019) 222001
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There are 1744 citations and
792 citations.

4500 4550 4600
m e MeV]

In 2010, baryon states with hidden charm has been predicted
as the molecule states of D®X_. Phys. Rev. Lett. 105, 232001 (2010)

But the spin and parity (JP) are not determined.
We hope to find P, iny p = J/y p.
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Motivation
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« 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
guark-antiquark (gq) systems which do not share the same up (u)
and down (d) quarks with the nucleon. yp->Jwp/Yp




yp2>Jyp

 Feynman Diagram

vy o) -3 @ Jy Y M- = - = =~ y

J/y
P t-’ljj ri"
YT P, @, Sy
N ] = N N - N N

N
Pe

0000

* Formulas

do 1 mympl 2
aQ ~ (27)2 42 4 Z Z ‘“pp my)e, (ad's Ny g )M (q,p,Q';p')up(p,ms)ey(q,)\,Y)‘

)\’ygAM ms,m

vp(t)—1 . 2 2 /
; , . MEBBy 1 241 4M3 — 2.8t
MY (q.p,.q,0) = (2 T lap(t) — 1] b i12e 2V FdPa L N -
p (6P,d,F) (90) eXp{ 2 lp(t) = 1] p i12e fvr  MZ —t\2p3+ M2 —t) (4M3Z —t)(1 - t/0. 71)2{7‘]9 "}

MY

. 2 4 2 2 4
€ 4j/v,por0 fﬂ' mp A 1 As —m
MM (g. I 7 A P bis T ,LLVOtB .
" (a, 4, p,p) T e me @ —mdt Ty M (@ —maP =z \ az=¢ ) ¢ dats (7-(0" = p)7°
o v-(¢ +p) + mn:, ie  —migiv . 371
- ., f’ N afe ce Fu (0 1% pr _ 2 Z By
N3 (6P P) V_%p‘wgl.:/wﬂag (@2 R, - v(0) Ty o T Ty BB\ T g 0N




Yyp2>Jyp

Feynman Diagram
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vy p = J/y p background mechanism
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J/y production.
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After using a form factor
for off shell vector with
550 MeV, we will find the
main contribution of VMD
is just from p/® meson,
and J/y contribution is
negligible.
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dipole Pomeron Q% = 0 GeV?
— — dipole Pomeron Q7 = 10 GeV?
- dipole Pomeron Q* = 50 GeV?
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Various Pomeron
and Regge
trajectories
Models exist and
can not rule out
based on present
data.
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Summary

We calculated the cross sectionof y p = J/y p /Y 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 P ?

To be honest, | feel a pure theoretical description is so hard ! More
data input Is very necessary !
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