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The LHCb experiment has reported the discovery of several hidden-
charm pentaquark candidates P (uudcc) using Ag — J/19pK ™~ decay.

R. Aaij et al. (LHCb Collaboration),

The P. states are located in the vicinity of PRL122, n0.22, 222001, (2019)
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i} Introduction: Strangeness Sector P, candidates 4

An analogous state to P. In the strangeness sector,

P (uudss) states, may exist.

Charm sector Strangeness sector
States P.(4380), P.(4450) N*(1875), N*(2120)
Spin-parity 3/27 3/27
Closed-flavour channel J/YN ¢N

Open-flavour channel D(*)Zg*), DAL K30 - g0 AG)

Slides in Jude's talk in HADRONZ2025

P. states may be observed in the ¢~ and K®Y® channels



‘5?5!? Hints for the existence of a P, state

These spectra may indicate possible P, states.
B. Pal et al. (Belle Collaboration), A+ — ¢p77
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We search of this P, state In the yd — ¢pn reaction.
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k& SPring-8/LEPS Experiment 7

Recoil electron A GeV photon beam is generated using laser-induced
2 - = =
Tagging Compton scattering from circulating electrons.
Bending magnet\ system - Wave length of Laser: 355 nm

- Tagged region: E, > 1.5 GeV

Collision

Straight section

Laser

(a) SPring-8
SR ring

BCS photon Y, N — ................... Taggedreglon ........................
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=82 Forward Magnetic Spectrometer 8
- The liguid-deuterium target is irradiated with the photon beam.
- K*, K~ (decay products from ¢ meson) and protons were detected.

- Geometrical acceptance : A%ogm’yd — PN
+20° (horizontal), £10° (vertical) -“ Beam dump
- Momentum resolution — 'e"“ﬂ'ii.a TOF wall
Aplp ~ 0.6% at 0.8 GeV/c K* % Al
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- yd — K+K pn events are selected by using missing

mass for the d(y, Kt K p)X reaction.

- ¢ -produced events are identified by using

KTK~ Invariant mass.

L Event Selection for yd — ¢pn Reaction
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Le&n ¢p Invariant Mass Spectrum 10

Dominance of ¢-meson production at Correlation between M, and E,
small |7;| = ‘(py_p¢)2‘

o Real data I Real data
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The following reactions are considered:
- quasi-free y'p' - ¢p - KK p

cross section, decay angular distribution of ¢ - KK~
- quasi-free y'p’ - K*A(1520) - KK p
Cross section, decay angular distribution of A(1520) - K™ p

- quasi-free, non resonant yp' - K*Kp

uniformly generated in the phase space

Fermi motion of target nucleon
- Argonne V18 potential (https://www.phy.anl.gov/theory/research/av18/)
- Binding energy assighed to the participant proton
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- M,, distribution described by known reactions Data
QF vp — KT A(1520)

- Small predicted partial decay width of P (2080) QF vp — KTK~p (non reso.)

iInto ¢ N channel

- Prospects for a P, search in the k*= channel Simulation total
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with the LEPS2 Solenoid experiment
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B. Agataoetal., PRD 111, n0.11, 116013 (2025)



Lan Summary 14
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. A hidden-strangeness pentaquark state P, , expected as a
strangeness partner of P., has been hinted at in the ¢p subsystem.

. We searched for the P, state using the yd — ¢pn reaction with data

taken at the SPring-8/LEPS experiment.
. The ¢p Invariant mass spectrum can be described by known

reactions.
. We may also be able to search for P In the K*X decay mode at the

SPring-8/LEPS2 Solenoid experiment. (B. Agatao etal, PRD 111, no.11, 116013
(2025))
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m Generation of the 7 — ¢p reaction 16

- Te production cross section and the ¢ - K"K~ decay angular

W. C. Chang et al., (LEPS Coll.),
PRC82, 015205 (2010)

distribution (SDMEs) were implemented.
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e Generation of the yp — K*A(1520) reaction 17

a4 o s g
g Pt Bt 5

"I'ne production cross section and the A(1520) - K—p decay angular

2 i 34
s

distribution ( K~ polar angle distributions in the t-ch. helicity frame
of A(1520) , N. Muramatsu et al. (LEPS Coll.), PRL 103, 012001 (2009)) were

Implemented. :
2 o0 \ p 2
:E' Buoz_ . , K? - o - eK- g
- A(1520) K\_
g 500 - S S. P. Barrow et al. (CLAS Coll.) Phys. Rev. C 64, 044601 (2001)
g 500;_ ” . FIG. 7. The definition of the t-channel helicity frame angle
400 % : 0.
300 -
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- J. Y. Chen, PhD Thesis, dcos Qv i 3 i
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generated In the phase space.

The production cross section

m |

O _ .
was assumed to follow the T 1400
center-of-mass-energy o 12000

) — .
dependence of the @ 1000F
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lugi Discussion about M Data 19
QF vp — K1TA(1520)
QF vp - K™K p (non reso.)

Is an excess around 1.58 GeV
the X(1580) ? Simulation total
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Seen in the isospin-1 KN cross section at BNL (LI 1973, CARROLL 1976) and in a partial-wave analysis of K~ p —
A7 for c.m. energies 1560—1600 MeV by LITCHFIELD 1974. LITCHFIELD 1974 finds J* = 3/27. Not seen by

ENGLER 1978, CAMERON 1978C, OLMSTED 2004, nor by PRAKHOV 2004. Neither ZHANG 2013A nor SARANTSEV
2019 see any evidence for this state.

Z( 1 5 80) 2(1580) I(JP)=1(3/27)

X/(1580) MASS ~1580 MeV A
VALUE (MeV) DOCUMENT ID TECN COMMENT
~ 1580 OUR ESTIMATE
1583 +4 T CARROLL 1976 DPWA Isospin-1 total o
1582 +-4 2 LITCHFIELD 1974 DPWA K p— An®

T CARROLL 1976 sees a total-cross-section bump with (J+1/2) I'¢) / T'¢ota1 = 0.06.

%2 The main effect observed by LITCHFIELD 1974 is in the A final state; the KNand 7 couplings are estimated from a
multichannel fit including total-cross-section data of LI 1973.

References A

CARROLL 1976 PRL 37 806 Structures in K~ Nucleon Total Cross Sections below 1.1 GeV /¢
LITCHFIELD 1974 PL51B 509 Spin-Parity of the X(1580)
3/(1580) WIDTH A
VALUE (MeV) DOCUMENT ID TECN COMMENT
15 T CARROLL 1976 DPWA Isospin-1 total o
11 +4 2 LITCHFIELD 1974 DPWA K p— Ax®

T CARROLL 1976 sees a total-cross-section bump with (J+1/2) I'¢; / T'tota1 = 0.06.

2 The main effect observed by LITCHFIELD 1974 is in the A final state; the KNand X7 couplings are estimated from a
multichannel fit including total-cross-section data of LI 1973.



