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Prodution of high-spin ��/��(J=2,3,4,5) mesons in �−� reactions
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Layout diagrams of the Hadron Experimental Hall, 
charged secondary beamlines, and various 
experimental areas at J-PARC

Backgroud：meson beam experiments
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Backgroud：hadrons measured by meson 
beam experiments

So many particles!
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High-spin

Low-spin

Ø The energy region covers from a few tenths of a GeV to about 2 GeV.



Backgroud：high spin states
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Backgroud：meson spectroscopy and strong decay for 
�� and �� mesons
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The establishment of 
the omega meson 
family remains to be 
improved
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Motivation：meson beam experiments
ØThe production challenges of high-spin �� and �� 

mesons remain to be explored and addressed.

ØConsidering the tree-level Feynman diagrams, can 
this process be adequately described?

�2(1975)



Theory framework： the effective Lagrangian approach
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Ø 3×3 SU(3) flavor structure



Theory framework： the effective Lagrangian approach
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Isospin symmetry



Theory framework： the effective Lagrangian approach
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ØFeynman amplitude



Theory framework： the effective Lagrangian approach
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ØFeynman amplitude



Theory framework： the effective Lagrangian approach
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Phys.Rev.D 111 (2025) 5, 054031The differential cross section in the center-of-
mass (c.m.) frame is given by The propagator of a field for a boson field 

can be written as

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



Numerical analysis：the cross section of ��(����) meson
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ØThe fitted results
    Left: the total cross section
    Right: the different cross section
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Numerical analysis：the cross section of the ��(����) meson
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ØThe fitted results
    Left: the total cross section
    Right: the different cross section



Numerical analysis：the total cross section of the
 �2(1975), �2(1940) , �4(2250), �4(2230) , �5(2250), �5(2350)  
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Numerical analysis：the different cross section of the
 �2(1975), �2(1940) , �4(2250), �4(2230) , �5(2250), �5(2350)  



Possible future prospect 图片取自 刘翔教授 在“第八届强⼦谱和强子
结构研讨会”的报告PPT

Thank you
“看到” “看清结构” “解析成分”

从“已知”中提炼“未明”

Ø The experimental data for two types of mesons were fitted using the same cutoff 
parameter.

Ø The production of six high-spin particles was predicted under the same production 
mechanism.​

Ø Given the secondary decay channels. Experimentally, these high-spin particles can 
be reconstructed via their invariant mass spectra.
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