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 Photoproduction of exotic states is an important field in particle physics. It can help us 

to investigate the structure of the exotic states and their nature.

 Electron Ions Collider is an important platform to study the structure of nucleons and 

exotic states

 Ultraperipheral collisions are very important to study photoproduction of vector 

mesons and exotic states 
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Three resonance states were discovered at LHCb (arXiv:1904.03947, PRL-122-222001)
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Discovery of pentaquark states

Λ𝑏
0 → 𝐽/ψ +𝑝 + 𝐾−
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The cross sections of J/ψ were 

measured at GlueX, There is no 

evidence of Pc in the GlueX

results (arXiv:1905.10811,PRL-

123-072201)



Photoproduction of pentaquark states in electron-proton scattering
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Photoproduction of VM in two channels



EIC is platform to study 

Nucleon structure in the

future
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EicC EIC-US

E of e 3.5 GeV 18 GeV

E of proton 20 GeV 275 GeV
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The cross section of VM in electron-proton scattering can be obtained as 

( arXiv:1803.06420, PRC-99-015203)

The photon flux is given as

The cross section of vector meson is given as 



Cross section of pentaquark states in photon-proton scattering (arXiv:1904.06015, 

PRD-100-054033)

where
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Using the MC simulation program, we can obtain the four momentum of the final states, 

We can get the pseudo-rapidity distributions
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Pseudo-rapidity distributions of VM in EICs
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Production of VM in EICs



Rapidity distributions of VM in two channels
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Rapidity distributions of vector meson in two channels
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The total cross sections of vector mesons in two channels are also calculated

 The background of Pc(4312) is large

 The background of Pb(11120) is small  
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Cross section of pentaquark in EicC and EIC-US



Cross section of vector meson in p-A UPCs

The photon flux is given as 
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Pseudo-rapidity distributions of vector mesons in p-Au UPCs
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Rapidity distributions of vector meson in UPCs
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Cross sections of vector mesons in two channels in p-Au UPCs 
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X(3872) was the first exotic state discovered (arXiv:hep-ex 0309032, PRL-91-262001)
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Discovery of XYZ states

𝐵+ → 𝑋 3872 𝐾+ → 𝐽/𝜓𝜋+𝜋−𝐾+

At Belle 2003
M = (3871.69±0.7±0.2) MeV
Γ < 1.2 MeV



Zc(3900) was observed at 2013 (arXiv:1303.0949 ,PRL-110-252001,arXiv:1304.0121,PRL-

110-252002)

Zc(3900) was discovered in 𝑌 4260 → 𝑍𝑐
±𝜋∓ → 𝐽/𝜓𝜋±𝜋∓ at BESIII and Belle 
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Discovery of XYZ states

M = (3899.0±3.6 ±4.9) MeV
Γ = 46 ± 10 ± 20 MeV 

M = (3894.5±6.6 ±4.5) MeV
Γ = 63 ± 24 ± 26 MeV 



XYZ production in electron-proton scattering in future EICs (using the photoproduction of 
XYZ in arXiv:2008.01001, PRL-102-114010)
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Production of XYZ at EICs



Three kinds of exotic states cross sections are presented as
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Cross sections of XYZ states in EicC and EIC-US

J/ψ



Rapiditiy distributions of Zb(10610) at EICs and UPCs
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Production of Zb(10610) at EICs and UPCs



cross sections of Zb(10610) at EICs and UPCs
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Cross sections of Zb(10610) states at EICs and UPCs



Our calculations indicate that:

 In EICs, the Pc(4312) is not easy to be identified because of the large background

 In EICs, the Pb can be identify as the small background

 The cross sections of pentaquark states and XYZ states at EICs and UPCs are 

calculated for experiments
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