
1

第九届强子谱和强子结构研讨会

2026.8.17-21,  河南新乡

Zhi-Hui Guo (郭志辉)  
Hebei Normal University (河北师范大学)

                                  arXiv: 2605.14875 
in collaboration with 郝津，段春贵，J.A.Oller, J.Ruiz de Elvira



2

Introduction
  Form factor(FF): a key object to probe hadrons

    FF can quantify the response of hadrons with EM/ EW external 
currents. 

   Different types of two-meson (P、Q) FFs

Scalar FF (Higgs)

Vector FF (W/Z/γ)

Anti-symmetric Tensor FF (BSM new physics)
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   Key inputs for important reactions allowed by SM  

... ...

 Critical inputs to constrain the BSM new physics 

      (1) axion/axion-like particle production in meson decays 

       (2) CPV in tau/B/D decays involving light mesons

       (3) SM precision tests for new physics: rare decays, ... 

       ... ...
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   We focus on the two-meson FFs in the low and 
intermediate energy regions (below ~1.2 GeV) 

   low energy: chiral symmetry 

   intermediate region: resonance dyanmics 

   asymptotic region: pQCD behavoir 

   Theoretical frameworks

   Resonance chiral theory 

   U(3) chiral EFT: QCD UA(1) anomlay (η/η’) 
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Resonance chiral theory (RχT) 
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QCD dynamics in RχT 
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  

  

  

Form factors in RχT 
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 Perturbative form factors in RχT do not fulfill this unitarity relation

 Elastic FF (single channel) can be exactly solved:  Omnes function 

 Coupled-channel FFs in dispersive formalism: much more involved

         more subtractions are needed

         phases at s→∞ are needed 

         TIJ(s) in a broad energy range are needed  

Unitarity relation for two-meson form factors 

TIJ(s): meson-meson scattering amplitudes
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Unitarized form factors in a simple but efficient approach 

 Unitarity relation is fulfilled above thresholds

 Perturbative FF is exactly reproduced at the order it is calculated 

 Pure predictions from scattering  (FF and TIJ share the same parameters) 

   Asymptotic 1/s behavior, as dictated by perturbative QCD, can be recovered 

in the chiral and large Nc limits    [Guo, Oller, Ruiz de Elvira, PRD’12]  
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Two-meson channels coupled to scalar currents 

Two-meson channels coupled to vector currents 

 Same as the tensor currents 
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Phenomenological discussions 
Parameter inputs [Guo,Oller,PRD’11]  [Guo,Oller,Ruiz de Elvira,PRD’12] [Guo,Liu,Meissner,Oller,Rusetsky,PRD’17] 

 Fits to experimental (scattering/event distribution) and lattice (finite-volume 

spectra) data

 FV= 130 MeV,  ��
� = 12 MeV,  ��

�= FV/ � 

[Miranda,Roig,JHEP’18]
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Pole positions and residues for the resonances appearing in our amplitudes

 Question: how such resonances manifest themselves in the form factors ? 



13

Scalar form factors (I=0)  
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Scalar form factors  (I=1)   
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Scalar form factors  (I=1/2)   
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Vector form factors  
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Tensor form factors  

 �|�����|흅흅 

Comparison of normalized tensor FFs from different works

[Shi,et al.,JHEP’21]

[Miranda, Roig,JHEP’18]
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Tensor form factors  
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 Scalar form factors below 1.6 GeV

     

Summary & Outlook 
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 Vector form factors below 1.2 GeV
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 Anti-symmetric tensor form factors below 1.2 GeV
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 Possible applications: future projects (SM & BSM) 

     � →  푷푷’ �� � →  푷푷’ � �� . . . . . .

[Hao,Duan,ZHG,Oller,Ruiz de Elvira, 2605.14875]


