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Standard Model of Elementary Particles

three generations of matter
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. A brief review of the

MZ (GeV?)

O w(782) as the S-wave ground state, w(1420) and w(1960) as candidate 2S and 3S radial excitations.
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w(1650) as the D-wave ground state. Phys. Rev. D 110, 030001 (2024).

O The situation above 2 GeV becomes considerably more complex in the 2.0-2.3 GeV region, where

several w—like states have been reported, which need further research.
Phys. Lett. B 542, 19 (2002), Eur. Phys. J. C 36, 161 (2004), 10.1016/05503213(84)90304-3 (1983),

Phys. Rev. D 99, 032001 (2019).
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w(4S) w(3D)
M = 2180 MeV M = 2283 MeV
I = 104 MeV ['=94 MeV
mp(1450) ¢ 32.45% mh,(1235) ¢ 33.17%
State Miheo (GeV) Candidate pa;(1260) ¢ 17.39% pay(980) ¢ 22.07%
w(1S) (.775H w(782)
w(2S)  1.413 w(1420) m | 17.38% A &
w(3S) 1.862 w(1960) b, (1235) ¢ 13.43% 7o $ 5.56%
w(4S) 2.180 X(2240), w(2290), w(2330)
W ( ID) 1,633 Lu(lf)m){]) pa,(980) 9.50% pa,(1320) ¢ 4.82%
W (2 D ) 2.003 pa,(1320) ¢ 3.30% pa,(1260) ¢ 3.95%
w(3D) 2.283 w(2205)
mps(1690) ¢ 3.02% pay(1450) ¢ 3.94%
O Theoretical masses of w states by the MGl model and
their experimental candidates. LS (1 S GRS (e
@Phys. Rev. D 101, 074022 (2020)

O The rﬁass, total width, and the b:ranching
ratios of the OZl-allowed strong decays of
the w(4S) and w(3D) states.
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There exists an explicit
enhancement structure
| \ near 2.2 GeV.

JHEP 03,-:093-(2023)




b,(1235)

(b)

O For the enhancement structurein * ~ - (1235) process around 2.2 GeV, the

conservation of G-parity in this reaction suggests that the intermediate resonant
state is likely an excited w meson.



IT. The cross section of
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The effective Lagrangian
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O The dilepton width of these intermediate w meson state.

where
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[II. Numerical result




Paramcters Values
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b(GeV ™) 0.47 4002
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O Wechoose (4 )and (3 ) asintermediate resonances.

O Boththe (4 )and (3 ) states contribute significantly and with comparable magnitude to the observed cross
section.

O Specifically, the (4 ) resonance produces a prominent peak around 2.2 GeV, while the (3 ) generates a broader
enhancement centered near 2.3 GeV.



IV. Summary




O When reproducing the experimental data * =~ - 1(1235) around 2.2 GeV. Itis

predominantly generated by the significant constructive interference betweenthe (4 ) and
(3 ) states, and with comparable magnitude to the observed cross section.

O This interpretation, supported by the fitted resonance parameters and phase angles, successfully
resolves previous experimental discrepancies and aligns with theoretical expectations.

O * ~ annihilation into light mesons is helpful to better understand the , and higher
excitations around 2 GeV.



