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Outline

• Introduction
• QCD sum rule calculation

(Hadronic side, QCD side)
• Numerical results
• Conclusions



Introduction



Lifetime of Ω"

PhysRevLett.121.092003
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PDG2018



Lifetime of Λ"

PDG1996
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PDG2020

Deviated from 1 at level of 20% -- too large! 

PDG2020



HQE in 2014
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Lenz
Int. J. Mod. Phys. A 30,1543005 (2015)

large! 

PDG2020

Expt: 

Theory: 

HQE can nicely explain the lifetime of Λ"



Heavy Quark Expansion
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Optical theorem

CKM 

OPE 

Uncertainty is large! 



Parameterize the baryon matrix elements
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Theoretical results



QCD sum rule calculation
Hadronic level
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Hadronic level
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Hadronic level
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8 parameters -- 8 Dirac structures



QCD sum rule calculation 
QCD level
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Dim-0

dim-6 matrix elements
pert 

FF of Λ" → Λ$
pert 

dim-3 & dim-5 ~ 
%&/%(
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!""

How can we get these #$?
Eur. Phys. J. C 80, 568 (2020)
Eur. Phys. J. C 80, 1181 (2020)



Numerical results
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Inputs
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Figure and table
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Results

• QCDSR parameters !" and #$
• Bottom quark mass %&
• Pole residue '(
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Theoretical results
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Discussions

• !" = (6.01 )*+)- vs !" = (5.95 )*+)- (for 
two-point correlation function of Lb) 

• 0- = 20 )*+-, which is ~ 23-
• 45 = 1 is strictly  true for dim-0,3,5
• LL correction for L1 is about 13%



Summary and outlook
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Summary

• QCDSR to investigate the four-quark operator matrix 
elements: L1 and L3 (or L1 and !")

• At the QCD level, dim-0, 3, 5 are considered, and dim-3,5 
~ mu/md

• LL corrections are considered
• Our results are close to the lower bound of existing 

theoretical predictions for L1
• Our results can lead to those of Colangelo
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Outlook

• More complete version for bottom baryons: Λ", Ξ", Ω"
• Charmed baryons
• Doubly charmed baryons…

• Dim-6 matrix elements
• Dim-7 matrix elements



Thank you for your attention!


