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Motivation: p - nice tool for exploring pentaquarks

| p > ~ | uud > +  | n ( udd ) + (du ) >

+  | ++ ( uuu ) - (ud ) >  + ’ |  (uds) K+ (su ) > …

| p > ~ | uud >  +   [ud][ud]d > + ’  | [ud][us]s  >  + …
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cdudu &csudu pentaquark states are predicted to exist

Y. Yamaguchi, S. Yasui, A. Hosaka, Phys. Rev. D 106, 094001 (2022)
N. Yalikun, B.S. Zou, Phys. Rev. D 105, 094026 (2022)
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Quasi-elastic scattering



Quasi-elastic hyperon production

M. Sajjad Athar, A. Fatima, S.K. Singh, Prog. Part. Nucl. Phys. 129 (2023) 104019



J.J.Wu, B.S.Zou, Few Body Syst. 56 (2015) 165 

Production of excited hyperons



X.L.Ren, E.Oset, L.Alvarez Ruso and M.J.Vicente Vacas, PRC91, 045201 (2015)

Cleanest place for studying  interaction withKN molecule
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Anti-charm production



K.S.Qiao, B.S.Zou, ArXiv: 2510.23370 [hep-ph]

c production – cleanest place for studyingd /s in p &DN



Summary

➢ p → + +0 : cleanest place for studying   interaction withKN molecule

➢ p → +D−p,  +D : cleanest place for studyingd /s in proton &DN,D molecules

➢ Accessible at JUNO, HyperK, DUNE ?

p → +  -7 nb

p → + +0  -8 nb

p → +D−p,  +D  -6 nb

p → + (KN &DN,D molecules)  -9 nb
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