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Production of P.(4312) state in electron-proton collisions

In Woo Park, Su Houng Lee, Sungtae Cho, Yongsun Kim

We study the cross sections for the electro-production of P,(4312) particle, a recently discovered . PC(43 1 2) Cross SeCtion% O:” Al E 6|-O:I |
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pentaquark state, in electron-proton collisions assuming possible quantum numbers to be J¥ =
\/E is set to the energy of the future Electron lon Collider at Brookhaven National Laboratory, in order to
asses the possibility of the measurement in this facility. One can discriminate the spin of P.(4312) by
comparing the pseudorapidity distribution in two different polarization configurations for proton and
electron beams. Furthermore, the parity of P.(4312) can be discerned by analyzing the decay angle in the
P, — p + Jhy channel. As the multiplicity of P, production in our calculation is large, the EIC can be
considered as a future facility for precision measurement of heavy pentaquarks.
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Study on the ¢-meson photoproduction off the proton target EIC |- O-I — ':'O" -I TE= |0" HOH =

with the pentaquark-like K *X bound state P,
Sang in Shim, Yongsun Kim, Seung-il Nam

We utilize the effective Lagrangian method within the tree-level Born approximation to explore ¢y)-meson
photoproduction, i.e., yp — ¢p. Our analysis encompasses contributions from various sources, including
the Pomeron, fi -Regge, pseudoscalar particles (7, #), scalar particles (ag , fy), protons, and three-nucleon
resonance states. In addition, we consider a possible pentaquark-like K*X-bound state P;. The findings
indicate that, apart from the region near the threshold, contributions other than the Pomeron generally have
a limited impact on the total cross section. However, at specific angles, alternative contributions become
crucial, particularly at smaller values of cos 8. The incorporation of P and other nucleon resonances proves
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The Electron-lon Collider as A Prospective Facility for Pentaquark
Measurements

In Woo Park, Sungtae Cho, Yongsun Kim, Su Houng Lee

The Electron-lon Collider provides a groundbreaking opportunity to study heavy pentaquarks with unprecedented precision,
leveraging its high collision energy and beam spin polarization capabilities. As a representative case, we analyze electroproduction
cross sections of Pc (4312) under different spin-parity hypotheses using the vector meson dominance model. To ensure a
parameter-free approach and minimize ambiguity, we incorporate results from the LHCb and GlueX experiments. To characterize
the spin and the parity of Pc (4312), we propose measuring the beam spin asymmetry and decay kinematic polarization, quantities
that can be accurately determined by the ePIC detector. Our approach can be extended to investigate other heavy pentaquarks
produced in electron-proton and electron-deuteron collisions, as well as to study their interactions with nuclear matter in
electron-heavy ion collisions. We strongly encourage the EIC community to explore this potential and integrate pentaquark studies
as a critical element of the scientific mission.
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Production of hidden-charm and hidden-bottom pentaquark states in electron-proton collisions  #©
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Study of a possibility of observation of hidden-bott
photoproduction on protons and nuclei near thresh
E.Ya. Paryev (Moscow, INR and Moscow, ITEP) (Jul 1, 2020)
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Double-strangeness hidden-charm pentaquarks

Samson Clymton (POSTECH and APCTP, Pohang), Hyun-Chul Kim (Inha U. and Korea Inst. Advanced Study, Seoul), Terry
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Production mechanism of hidden-charm pentaquark states P, with strangeness S = —1 #2

Samson Clymton (Inha U. and POSTECH and APCTP, Pohang), Hyun-Chul Kim (Inha U. and Korea Inst. Advanced Study, Seoul),
Terry Mart (Indonesia U.) (Apr 10, 2025)
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[Submitted on 17 Feb 2025 (v1), last revised 13 Jun 2025 (this version, v2)]
Sullivan process near threshold and the pion gravitational
form factors

Yoshitaka Hatta, Jakob Schoenleber

We propose a novel method to experimentally access the gravitational form factors (GFFs) of the
charged pion 7+ through the Sullivan process in electron-proton scattering. We demonstrate that
the cross sections of J/y-photoproduction and ¢-electroproduction near the respective thresholds
are dominated by the gluon GFF of the pion to next-to-leading order in perturbative QCD. We
predict cross sections for the Electron-lon Collider and the Jefferson Lab experiments.

o)
>x
/ V>

0.2 -

x Dally K-e elastics

x Amendolia K—e elastics

® JLab E12-09-011 (Data under analysis)

0.0
0.0

! | ! I
0.2 0.4
Q* (GeV?)

0.6




Handbag process
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Figure 1: Example diagram contributing to deep exclusive ¢ production. This process is sensitive to
the strangeness D-term.




