
Ju-Jun Xie

谢 聚 军

Institute of Modern Physics, Chinese Academy of Science

Hyperon electromagnetic form factors 

in VMD model

2023-6-8@Hadron2023, Genova, Italy

1



2

Outline

Introduction：electromagnetic form factors

The model: Vector Meson Dominance

Hyperon electromagnetic form factors 

Summary
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Electromagnetic form factors (space-like)
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S. Pacetti, R. Baldini Ferroli and E. Tomasi-Gustafsson, ``Proton electromagnetic form factors: Basic notions, 

present achievements and future perspectives,'' Phys. Rept. 550-551, 1-103 (2015).
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Electromagnetic form factors (time-like)



Experimental measurements (time-like)
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Energy Scan Initial State Radiation

Both techniques can be 

used at BESIII.

See more details @

Plenary talk on June 6,

By Xiao-Rong Zhou

See also the talk on June 7:
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VMD: vector meson dominance model
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J. Haidenbauer and U. G. Meißner, Phys. Lett. B 761, 456-461(2016).

Λ EMFFs in final state interactions
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Y. Yang, D. Y. Chen and Z. Lu, 

Phys. Rev. D 100, 073007 (2019).

Λ EMFFs in VMD
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Λ EMFFs in VMD (New proposal)

Z. Y. Li, A. X. Dai and J. J. Xie, 

Chin. Phys. Lett. 39, 011201 (2022). 
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Z. Y. Li, A. X. Dai and J. J. Xie, Chin. Phys. Lett. 39, 011201 (2022). 

Table: Values of model parameters determined in this work.

New state 
X(2231) ? 
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Flatte function

Γ𝑥 = Γ0 + ΓΛഥΛ 𝑠 ΓΛഥΛ =
𝑔2
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Figure：Fitting result of |𝐺𝑒𝑓𝑓| with Flatte.

S.M. Flatte, Phys. Lett. B 63, 224-227 (1976).

Z. Y. Li, A. X. Dai and J. J. Xie, 

Chin. Phys. Lett. 39, 011201 (2022). 
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M. Ablikim, et al., Phys. Rev. D 100, 032009(2019).

Where is X(2231)?
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Σ EMFFs

BESIII, Phys. Lett. B 814, 136110 (2021) ; Phys. Lett. B 831, 137187 (2022).
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Σ+, Σ−, and Σ0 EMFFs (VMD)

Isospin 
decomposition
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Bing Yan, Cheng Chen,  and J. J. Xie, Phys. Rev. D107, 076008 (2023).

Σ+, Σ−, and Σ0 EMFFs (VMD)

With one γ, we can describe all the 
current experimental data on Σ+, Σ−, 

and Σ0 EMFFs .
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Dipole behavior of baryon effective form factors
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G𝐷 𝑞2 =
c0

1 − 𝛾𝑞2 2
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2015，Andrea Bianconi et al., Phys. Rev. Lett., 2015, 114(23): 

232301.

2021, BESIII Collaboration,Nature Phys., 2021, 17(11): 

1200-1204.

Oscillation of baryon effective form factors
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New parametrization

𝑑𝑎𝑡𝑎 = 𝐺𝑒𝑓𝑓 = 𝐺𝐷 + 𝐺𝑜𝑠𝑐

→ 𝐺𝑜𝑠𝑐 = 𝑑𝑎𝑡𝑎 − 𝐺𝐷
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Numerical results

A.X. Dai, Z.Y. Li, L. Chang and J.J. Xie, Chin. Phys. C 46, 073104 (2022).
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1、Threshold enhancement 

a),Final state interaction b), Flatte （strong coupling）

2、Oscillation of baryon effective form factors

a), Phenomenology b), Mechanism unknown

Summary

Thank you very much for your attention!

See the talk on June 6:

Vector 
mesons
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e-Print: 2206.01494 [nucl-th]

https://arxiv.org/abs/2206.01494
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