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OUTLINE

• Introduction  

• Inverse matrix method:  revised 

• Baryon masses and pole residue 

• Summary  
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Introduction



CHARMING CHALLENGE 
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A story in Λ+
c → Ξ0K+

1. Theory in 1990s: small BF & zero , due to smallness of S-wave amplitudeα

2.  BF was measured, not that small

PDG



CHARMING CHALLENGE 
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3.  large BF can be explained,   is predicted to be unityα

dynamic calculation

fit

A story in Λ+
c → Ξ0K+



CHARMING CHALLENGE 
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A story in Λ+
c → Ξ0K+

4.   is measured to be smallα

5.  small  can be accommodated in IRA and TDAα
The CP phase plays a critical role!



CHARMING CHALLENGE 

7

A story in Λ+
c → Ξ0K+

6.  The desired CPV in charmed baryon decay has been predicted

7-1.  To be discovered in STCF?

7-2.  What is  the origin of CPV?



CHARMING CHALLENGE 
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u,d s c b tH

QCD

CHPT

LQCD

HQET

SCET

?



INVERSE PROBLEM METHOD

9

On the way to  a workshop,   
with Hsiang-nan Li, 2023



FIRST STEP: MASS 

10

SSB mass

QCDSR mass

LQCD mass



Inverse Matrix Method: 
 mass revisedρ



VECTOR MESON: QCDSR
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Analyticity I

12

2PT correlation 
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OPE

Analyticity II

VECTOR MESON: QCDSR
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Duality

VECTOR MESON: QCDSR
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VECTOR MESON: INVERSE MATRIX METHOD

Fredholm integral equation

ill-posedness discussed in 
Xiong-Wei-Yu, 2211.13753

Key issue: optimal choice of N

high energy

low energy
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VECTOR MESON: INVERSE MATRIX METHOD

  positivity for spectral density 

 Frechet distance to search the proper N 
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VECTOR MESON: INVERSE MATRIX METHOD

 The stability with  Λ



Baryon Mass



QCDSR
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Hadron

2PT correlation 

positive parity:



OPE IN QCDSR
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OPE



ANALYTICITY
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Analyticity
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BARYON OCTET: SPECTRAL DENSITY
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NUMERICAL ANALYSIS
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Difficulty: no stable N; 
strategy: combine  relation for each N in 2 SRsλp − Mp



STABILITY AND COMPARISON
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 Dependences of mass on  Λ  Dependences of mass on Borel mass in QCDSR 



SUMMARY

• We have successfully generate static parameters for baryon system in the 
dispersion approach. 

• In addition to vector meson, we can also predict decuplet parameters 

 

• For all the three hadrons, universal condensates are adopted. 

• Heavy baryon static properties are ongoing. 

• In the Inverse Problem Method, to study parameters such as CPV sources are 
promising.
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