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• Among these, the LCDAs serve as a key theoretical cornerstone for investigating CP violation
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• Richer QCD dynamical information and most important input during describing 

Exclusive scattering — LCDAs
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LCDAs of Meson & Baryon: dynamical progress  
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LQCD for LCDAs OPE VS LaMET

Why it fails ? (in baryon system)
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LQCD is formulated as a Feynman path integral on a 4D Euclidean grid,

with a Wick rotation from real time to imaginary time. 

Large Boost

• OPE ~  in local limit:              → moments of DA

𝝅 LCDA:

• LaMET ~  in large 𝑃* limit:    → shape of DA



• 𝜋, 𝐾 LCDA  𝑎 → 0
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From Meson LCDA
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Meson LCDAs by LaMET:  (2021~ …)

• Not physical 𝜋 mass,  RI/MOM scheme,   
𝜆 truncation  

• Physical 𝜋 mass with 𝑎 → 0

• Hybrid scheme, Self renormazaliton

• Towards high precision 

• Not yet done with lattice results

• A new frame work

• High precision is challenge



• Kinematically-enhance
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• Precision check for meson LCDA
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• Inverse Fourier or Extrapolation 

EPJC 85 12 1409(2025), PRD 113 014509(2026),     

EPJC 86 4 379(2026), arXiv:2601.12189…

• CLQCD ensembles & Pyquda

CLQCD PRD 109(2024) , arXiv: 2411.08461… 

• … Gradient flow

JHEP 06 210 (2024), PRD 112 094504(2025)…

Lattice Advances:  (2021 ~ …)

Signal Improve

Ø Precision !
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From Meson LCDA
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• From effective Wilson length → Signal to Noise Ratio

• Signal to Noise Ratio * 8  -> Statistics * 64

• Totally 64*10*2
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• Dynamic enhance: SNR 200% improve (eff 400%) !

• Coding in Pyquda:   Computing efficiency 800% ! 

𝑧,

𝑧-
Challenge from light meson LCDA to light baryon LCDA

Light Baryon LCDA
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p symmetry of 𝑧!, 𝑧" exchange:

Lambda
𝑉𝐴

𝑉(*,*) = 𝑇(*,*) = 0

Re

Im

P=0.5 GeV
𝑇

Light Baryon LCDA
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Light Baryon LCDA

CLQCD Ensembles —— fully exploiting available
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Hybrid renormalization —— Done 

Light Baryon LCDA
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New λ-Extrapolation —— Done 

Light Baryon LCDA
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New λ-Extrapolation —— Done 

Light Baryon LCDA

Asymptotic Long-Distance Expansion of Euclidean 
Correlators in Lattice Parton Applications

X. Ji, Y. Liu, Y. Su, arXiv:2601.12189

LA NLA
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New λ-Extrapolation —— Done 

Light Baryon LCDA

𝟏𝟎 𝐟𝐦
×𝟏𝟎 𝐟𝐦𝟏. 𝟐 𝐟𝐦

×𝟏. 𝟐 𝐟𝐦
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The Best Results of Baryon LCDA
A Terms for each ensemble

Matching
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The Best Results of Baryon LCDA

A Term:
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The Best Results of Baryon LCDA

V Term:
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The Best Results of Baryon LCDA

T Term:
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A benchmark with lattice OPE

Our results: RQCD (PRD 111 094517)



Summary & Outlook

Renormalization LaMET MatchingLattice scheme

results

A well-defined 

scheme

Light cone

results 𝚲(Calculating the 
LaMET matching 
kernel under self 
scheme)Ratio scheme

Self renormalization

Hybrid scheme

LPC, PRD 111, 034510 (2025) LPC, PRD 112, 114515 (2025) 

Done!

Few weeks …

Proton 

Light baryon

Light meson

Nucleon GPD…


