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Meson beam experiments MOTIVATION FRAMEWORK RESULTS OUTLOOK
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Layout diagrams of the Hadron Experimental Hall, 
charged secondary beamlines, and various 

experimental areas at J-PARC



Light hadrons measured by meson beam experiments MOTIVATION FRAMEWORK RESULTS OUTLOOK
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1D

32260.14.NuclPhysRev.42.2024008

Low-spin

High-spin

So many mesons measured by meson beam experiments!



High-orbital kaons MOTIVATION FRAMEWORK RESULTS OUTLOOK
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1D

Phys.Rev.D 114 (2026) 3, 034049



Meson spectroscopy and strong decay for high-orbital kaons MOTIVATION FRAMEWORK RESULTS OUTLOOK
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1D

Phys.Rev.D 112 (2025) 9, 094039
The establishment of the kaon meson family remains to be improved



MOTIVATION FRAMEWORK RESULTS OUTLOOK
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No channel-by-channel production normalization: couplings come from widths, φNN inputs from Ref. [31], 
and Λt is shared.

The effective Lagrangian approach

Feynman diagrams for the K + p → �� + N reactions.



MOTIVATION FRAMEWORK RESULTS OUTLOOK
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No channel-by-channel production normalization: couplings come from widths, φNN inputs from Ref. [31], 
and Λt is shared.

High-spin upper vertex

Representative effective interactions



Vertices and amplitudes MOTIVATION FRAMEWORK RESULTS OUTLOOK

arXiv:2606.15736v2 09 / 17

 πNN Vertex Feynman amplitude

Vector VNN  (V = ρ, ω)



 Model parameter MOTIVATION FRAMEWORK RESULTS OUTLOOK
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�� = 1.5 ± 0.2 GeV

 Common vertex form factor

The only adjustable production parameter

 Reggeized propagators



 Cross section calculation MOTIVATION FRAMEWORK RESULTS OUTLOOK
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No channel-by-channel production normalization: couplings come from widths, φNN inputs from Ref. [31], 
and Λt is shared.

Phys.Rev.D 111 (2025) 5, 054031

The differential cross section in the center-of-mass 
(c.m.) frame is given by The boson propagator can be written as

The explicit expressions for the projection operators of fields from spin-3 to spin-5 are 
given as follows 



Parameter validation MOTIVATION FRAMEWORK RESULTS OUTLOOK
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Total cross section

 ρ exchange is a small correction.  The same �t band also describes the forward distribution at s = 4.08 GeV.

Differential cross section



Production of the two mixed 1D states MOTIVATION FRAMEWORK RESULTS OUTLOOK
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��(1820) 6.6 ± 1.6 μb

  The two states are described by the same mixing angle �1D = −30°,
 but their production processes depend on different coupling constants.

� = 4.67 GeV

��(1770) 8.7 ± 1.7 μb

� = 4.67 GeV



Results for 1D-wave states MOTIVATION FRAMEWORK RESULTS OUTLOOK
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�2(1770) and �2(1820) are ω dominated; K*(1680) is π dominated.  
All three channels become strongly forward peaked.Total cross section

Differential cross section



Results for 1F-wave states MOTIVATION FRAMEWORK RESULTS OUTLOOK
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Peak values: �4*(2045) ≈25.6 μb; �3'(2120) ≈1.1 μb; �3(1F) ≈0.9 μb; �2*(1980) ≈0.5 μb.Total cross section

Differential cross section



Results for 1G-wave states MOTIVATION FRAMEWORK RESULTS OUTLOOK
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Peak values: �5*(2380) ≈6.5 μb; �4'(1G) ≈0.32 μb; �4(2210) ≈0.29 μb; �3*(1G) ≈0.46 μb.Total cross section

Differential cross section
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MOTIVATION FRAMEWORK RESULTS OUTLOOK

ØThe same cutoff parameter describes the available 
production data for several high-orbital kaon states.

ØWe predict the production cross sections of other high-
orbital kaon states using the same model.

Ø  Experiments can search for these states in the invariant-
mass spectra of their decay products.

Thanks

Conclusion and outlook


