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Electromagnetic form factors (space-like)
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Electromagnetic form factors (time-like)
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Form Factors
Dirac: Fi(q?)
Pauli: Fa(q?)
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From QED to QCD

Both QED and QCD




VMD: vector meson dominance model
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Dirac and Pauli isoscalar and isovector form factors
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Several theoretically interesting forms of the nucleon EM form factor have been considered and found to
provide quantitative descriptions of available data with as few as three adjustable parameters.
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EMFFs of A In the VMD
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Table: Values of model parameters determined in this work.

Blue: without X(2231)
Red: with X(2231)
Green: only dipole
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Flattéformula for the X(2231)

S.M. Flatte, Phys. Lett. B 63, 224-227 (1976).
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Where Is the X(2231)?

M. Ablikim, et al., Phys. Rev. D 100, 032009(2019).
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EMFFs of X*, ¥, and X% baryons (VMD)
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EMFFs of X*, ¥, and £° baryons: Numerical results
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Chinese Physics Letters 41, 021302 (2024)
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Table 1. Masses and widths of the charmonium-like states

considered in this work.

State

Mass Mp (MeV)

Width Iz (MeV) References

4 (4500)
P (4660)
L (A7T90)
2 (4900)

4500
4670
4790
4900

125
115
100
100

[33]
[24]
[35]

[36—38]

4.9
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Dipole behavior of baryon effective form factors
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“ Oscillation”  of baryon effective form factors
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New parametrization for the “oscillation”
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New experimental results
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Nucleon: VMD

PHYSICAL REVIEW D 109, 036033 (2024)
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TABLE I. Masses and widths of the excited vector states used
in this work.
State Mass (MeV) Width (MeV) References
p(2D) 202 [57.61]
w(3D) 94 [58]
@ (55) 69 [58]

Understanding oscillating features of the timelike nucleon electromagnetic
form factors within the extending vector meson dominance model

Bing Yan,'” Cheng Chen.'” Xia Li.* and Ju-Jun Xie®'**"
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Summary

1. Threshold enhancement

a) Final state interaction b) Flatté(strong coupling)

2. “Oscillation” of baryon effective form factors

a) Phenomenology  b) \Vector states
QCD

VBB vertex

A form factor F, is applied

R. Machleidt, K. Holinde and C. Elster,
Ai —_ mz )"u The Bonn Meson Exchange Model for the

0f

A+ K

F (k%)= (

Nucleon Nucleon Interaction, Phys. Rept.
149, 1-89 (1987).

Thank you very much for your attention!
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