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Backgroud: meson beam experiments
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Backgroud: hadrons measured by meson

beam expe rlments » The energy region covers from a few tenths of a GeV to about 2 GeV.
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Backgroud: high spin states

High spin states
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FIG. 1: A concise summary of light mesons [1].
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Backgroud: meson spectroscopy and strong decay for
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<] 1690), l—-i'.ll.ll'}. = 190 x40 [60]

Channel Value
= Total 190
op 105
F9/4 32.0

Tw 23.1
mh, 10.6
Q7T 8.07

np 3.68

a 3.26
KK 2.66

The establishment of
the omega meson
family remains to be
Improved
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Motivation: meson beam experiments

» The production challenges of high-spin  and
mesons remain to be explored and addressed.

» Considering the tree-level Feynman diagrams, can
this process be adequately described?
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Theory framework: the effective Lagrangian approach
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Theory framework: the effective Lagrangian approach
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Theory framework: the effective Lagrangian approach

» Feynman amplitude
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Theory framework:

» Feynman amplitude

1 p — w4(2250)n via t-channel p exchange:

the effective Lagrangian approach
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Theory framework: the effective Lagrangian approach

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

> The fitted results
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FIG. 3: The total cross section for the reaction 77 p — w3(1670)n. FIG. 4: The differential cross section do/d cos 6 of the w;(1670)
The black points with error bars correspond to the experimental data production at different c.m. energy E,. The black points with error
from Refs. [16, 17, 21-23]. bars correspond to the experimental data from Ref. [17].
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Numerical analysis: the cross section of the ( ) meson

» The fitted results
L eft: the total cross section
Right: the different cross section
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FIG. 5: The total cross section for the reaction 7~ p — p3(1690)n.
The black points with error bars correspond to the experimental data
from Refs. [18, 24-26].

FIG. 6: The differential cross section do/d cos 0 of the p;(1690)
production at c.m. energy E., = 3.49 GeV. The black points with
error bars correspond to the experimental data from Ref. [18].
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Numerical analysis: the total cross section of the
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Numerical analysis: the different cross section of the
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Possible future prospect BRI U 755 VB T RS
T2 BHRESPPT

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

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

» Given the secondary decay channels. Experimentally, these high-spin particles can

be reconstructed via their invariant mass spectra.
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