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Overview

Connect low- and high-energy dynamics.

Baryon 
resonances

Meson 
exchanges

Many partial waves



Dispersion relations - FESR

Analyticity results in Finite-Energy Sum Rules.
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Low energies

Low energy models
• BnGa, Julich-Bonn, ANL-Osaka, SAID, MAID,...



High energies

Regge pole model

Dominant: vector exchanges

 

 



Sensitivity to k



Matching: natural exchanges

Nucleon pole Low-energy model Regge pole

  

 

 

Factorization

 



Data

 

[V. Mathieu]

[Data: Dewire 1971, Braunschweig 1970]

  



Results

I=1 (ρ) I=0 (ω)

Remove spin 0 
component 
(NWSZ)

 



Results 

[V. Mathieu, J.N. et al. (JPAC) 1708.07779 (2017)]



 
    



Predictions for GlueX & CLAS

 

Fill up the dip with natural contribution: ρ

Prediction for GlueX

[Al Ghoul et al. (GlueX) PRC (2017)]

Preliminary (transition region)
[Courtesy of Zulkaida Akbar (CLAS)]



 

 

V.Mathieu, J.N. et al. (JPAC) [arXiv:1704.07684]

Quark model predictions:

for ᶙ(‘)
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Summary

[J.N., et al. (JPAC) PRD (2017)]   
[V. Mathieu, J.N. et al. (JPAC) 1708.07779 (2017)]
● Finite-Energy Sum Rules relate high and low energy regimes 

○ Low-energy models provide detailed predictions for 
high-energy data

○ Information at the amplitude level
○ Ultimately: combined fit of low- and high-energy data

[V. Mathieu, J.N., et al. (JPAC) 1704.07684]
● η/η’ beam asymmetry 

○ Source of information about b and h radiative decays
○ Sensitive to hidden strangeness



Backup



Dispersion relations

Nucleon pole Low-energy model Regge pole

LHS of FESR RHS of FESR



Low energies

Low energy models
• BnGa, Julich-Bonn, ANL-Osaka, SAID, MAID



Matching: unnatural exchanges

Nucleon pole Low-energy model Regge pole

Look for unnatural contributions in the beam asymmetry



Formalism

• No kinematic singularities
• No kinematic zeros
• Discontinuities: 

• Unitarity cut
• Nucleon pole


















