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Much smaller uncertainties than the world average (1.8 ± 1.2)% in PDG2020 

Phys.Rev.Lett. 127 (2021) 12, 121803 • e-Print: 2103.06496 [hep-ex]
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• Allow an independent determination 
of |Vcs|

• Form factors are inputs for the 
analysis of non-leptonic decays

Ξ𝑐 → Ξ𝑙𝜈

Chin.Phys.C 46 (2022) 1, 011002

LQCD:
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Two-point correlation function: pole residue



Two-point correlation function
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Weighted average
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All the diagrams considered
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Dim-0: Perturbative

Dim-3: Quark condensate

Dim-5: Quark-gluon
condensate



The results for 2PCF of Ξ
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optimal suboptimal
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Three-point correlation function
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Eur.Phys.J.C 79 (2019) 6, 501 • e-Print: 1903.03921 [hep-ph]

3 key techniques



1 -- Too many Dirac structures?
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2*3*2 = 12 种Dirac结构

3*4 = 12 个形状因子



2 -- Verify the DDR
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?



2 -- Verify the DDR
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FINITE！

Way 1:

Calculate it directly!

Way 2:

Cutkosky cutting rule
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Veltman: Largest time equatioin

Can also be checked numerically

2 -- Verify the DDR



3 -- To deal with the phase space
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3PCF @ hadron level
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3PCF @ QCD level
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Dim-0: Perturbative

Dim-3: Quark condensate

Dim-5: Quark-gluon
condensate



Some criteria and parameter selection
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• Pole dominance

• OPE convergence --- dim-5/Total should not be too large

From 2PCF



Main results

21

Simplified z-expansion 

10-20% uncertaity



Phenomenological applications
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Comparison with other results
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Summary and outlook
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Summary

• The form factors of Ξ𝑐 → Ξ are investigated in QCDSR.

• 2PCF is studied to obtain the pole residue of Ξ.

• Contributions from up to dim-5 operators have been 
considered.

• A stable Borel window can be found for the 2PCF of Ξ. For 
3PCF of Ξ𝑐 → Ξ , some criteria have to be adopted to select the 
relatively optimal Borel parameters. About 10-20% 
uncertainties are introduced.
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Outlook

• The typical contribution ratio from dim-0,3,5 to the form 
factors is roughly 1 : 2 : 1. Contributions from higher dimension 
operators should be considered. 

• The dependence on the parameters 𝑠1,2
0 and 𝑇1,2

2

Inverse problems

Phys.Rev.D 102 (2020) 114014 • e-Print: 2006.16593Hsiang-nan Li

2211.13753Fu-Sheng Yu
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Thank you for your attention!


