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Electromagnetic form factors (space-like)
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EMFFs (time-like)
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Experimental measurements (time-like)

Energy Scan Initial State Radiation

Both techniques can be used
at BESIII.




VMD: vector meson dominance model
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Dirac and Pauli isoscalar and isovector form factors
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SEMI-PHENOMENOLOGICAL FITS TO NUCLEON ELECTROMAGNETIC FORM FACTORS

F. IACHELLO* and A.D. JACKSON**
The Niels Bohr Institute, University of Copenhagen, Copenhagen, Denmark 2100

and

A. LANDE

Institute for Theoretical Physics, University of Groningen, Groningen, The Netherlands

Received 31 August 1972

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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i B BaBar - . .
Z ® BESII fit. In the present scenario, there are 16 experimental data
* BESIII new SO "
Tt and 10 fre¢ parameters. The value of intrinsic parameter y is
o Mpotential | fifeg fo be 0.336 GV and the other parameters are
— 01¢ —--Mesoncloud 3  summarized in Table IL. It should be noticed that g(g?)
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w(782) [55] 782 8.1  ¢(1020) [56] 1019 g =0
w(1420) [57] 1418 104  $(1680) [57] 1674
w(1650) [57] 1679 121  ¢(2170) [58] 2171 Y. Yang, D. Y. Chenand Z. Lu,

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

9



A EMFFs in VMD (New proposal)
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Z.Y. Li, A. X. Dai and J. J. Xie,

_ Figure: Cross section of the reaction ete™— AA.
Chin. Phys. Lett. 39, 011201 (2022).
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The red solid curve represents the total contributions from
w, 0 and X(2231), while the blue dashed curve stands for
the results without the contribution from the new X(2231)
state. The green-dash-dotted curve stands for the fitted
results with the effective form factor as in

Gegr = Cog(q®) =

Table: Values of model parameters determined in this work.

Parameter Value Parameter Value
v (GeV™7) 0.43 B —1.13
B 1.35 O —0.40
_. N tat
Be 0.0015 ma (MeV) 2230.9 Xez\';; 1a >
I, (MeV) 4.7 (2231) -

Z.Y. Li, A. X. Dai and J. J. Xie, Chin. Phys. Lett. 39, 011201 (2022).
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Flatte function
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Figure: Fitting result of |G.ff| with Flatte.
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S.M. Flatte, Phys. Lett. B 63, 224-227 (1976).

On the other hand. if one takes a Flatté form for
the total decay width of w(1420), w(1650). o 1680},
and ¢(2170). the experimental data can also be well
reproduced with a strong coupling of these resonances

41T [ 4 to the AA channel.
Parameter Value Parameter Value
Xie, Chin. Phys. Lett. 39,
B —0.03 £ 0.09 myx(MeV) 2237. 7+ 502 011201 (2022).
Iy (MeV) 8.8:‘;%9 ZAR 3.0+1.9
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Where Is X(2231)?
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M. Ablikim, et al., Phys. Rev. D 100, 032009(2019).




Threshold enhancement: final state interaction
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I.T. Lorenz, H.W. Hammer and U.G. Meissner, Phys. Rev. D92, 034018 (2015).
Q.H. Yang, L.Y. Dai, D. Guo, J. Haidenbauer, X.W. Kang and U.G. Meissner, arXiv:2206.01494.
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The ratio 22~ : 3080 . ¥-¥+ jsabout 9.7+1.3: 3.3+0.7 : 1.
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YtandX~ EMFFs (VMD)
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>* ¥, and X0 EMFFs (VMD)
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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
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Numerical results
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Oscillation
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Timelike nucleon electromagnetic form factors:
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Vector meson dominance
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