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Motivations
• Semi-leptonic decays offer an ideal place to deeply understand 

hadronic transitions in the nonperturbative region of QCD, and 
can help to explore the weak and strong interactions in charm 
sector

• Vector meson decay makes this transition notoriously difficult 
to model due to theoretical complexity

• Combining with the experimental data, the CKM matrix element 
can be extracted, and it helps to test unitarity of CKM matrix 
and search for new physics beyond SM

• Calculating branching fractions helps to test � − � lepton flavor 
universality

  
2/9non-perturbativeExperimental data

SM parameter [BESIII, JHEP 12, 072 (2023)]
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https://link.springer.com/article/10.1007/JHEP12(2023)072
https://link.springer.com/article/10.1007/JHEP12(2023)072


Lattice set up

 
• (2+1)-flavor Wilson-clover gauge ensembles [CLQCD, PRD 111, 054504 (2025)]

• Computer resources: “SongShan” supercomputer at Zhengzhou University
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https://journals.aps.org/prd/pdf/10.1103/PhysRevD.111.054504


Methods  
• The parameterization for � → � semileptonic matrix element

• Correlation functions          Scalar functions          Form factors

• Relationship with the form factor
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�, �0, �1, �2 
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• We extrapolate masses and decay constants of the � meson to get physical results 

Results
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Results
• Extrapolate results to the continuum limit and the physical pion mass using �-expansion

• �3(0) − �0(0) = 0.001(14), consistent with zero
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Results
• Summary of preliminary results (form factor and  ��� )
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Results
• Summary of preliminary results (branching fraction)
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PDG  ���  as input 
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• Mass and decay constant of the � meson are calculated 

• Form factors on seven lattice sets with different �2 are calculated

• Extrapolate form factors to the continuum limit and the physical pion mass 

• Differential decay width and branching fraction results are calculated

• Preliminary work on � → �∗�� form factors are ongoing

Summary
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Thank you for your attention!
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