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1-Octet and decuplet baryon LCDA

• Octet and decuplet--spatial, spin, color, and flavor 
• Light-cone Distribution Amplitude (LCDA)

• Non-perturbative
• Longitudinal momentum fraction
• Application--weak decay



1.1-Baryon LCDA definition



1.2-baryon LCDAs decomposition
• Parity, spin and Lorentz invariance.

• For octet 

• For decuplet

Chernyak, Zhitnitsky (1984)

Braun, Fries, Mahnke, Stein (2001)

Farrar, Zhang, Ogloblin, Zhitnitsky (1989)



1.3-leading twist baryon LCDAs
• Octet

• Decuplet

• momentum



LaMET

2. Quasi-DA

3. Hybrid Renormalization

4. Matching kernel



2. Quasi-DA

• 2.1 spatial correlators

• 2.2 Perturbative calculations



2.1 Quasi-DA definition
• Octet

• Decuplet helicity 1/2

• Decuplet helicity 3/2

• Momentum space



2.2 perturbative calculation
• replacing the hadron state with the partonic state

• proton

IR

UV

IR&UV

IR&UV



2.2 perturbative calculation

• ෩଴ܯ
• Abbreviation

• ln ଵݖ
ଶ , ln (ݖଶ

ଶ), ln (ݖଵ − ଶ) ଶݖ



3. Hybrid renormalization scheme

3.1 Renormalization

3.2 Self-renormalization

3.3 Ratio scheme

3.4 Procedure



3.1 renormalization

• ln zଶ , MS 

• Baryon LCDA，dim-2 distribution

• Remove UV divergence  

• No new non-perturbative effects

• Hybrid scheme: self-renormalization + ratio



3.2 Self-renormalization ܯ෩ → ෩ோܯ

• Lattice version MS:

• Zோ

• convert lattice to continuous matrix element without new IR

෩ܯ = Zோܯ෩ோ

parameterization

Linear divergence Log divergence Discrete divergence



3.3 Ratio scheme

• ln z2

• multiplicative renormalizability

• Only small z  



3.4-Procedure

෩ܯ

෩ோܯ

෩ுܯ

Self renormalization

ratio



4. matching kernel

• 4.1 matching formula

• 4.2 matching kernel



4.1 matching formula

• Ψ෩ு(ݔଵ, ,ଶݔ ܲ௭, (ߤ

• Ψெௌ(ݕଵ, ,ଶݕ (ߤ

• ,ଵݔ)ܥ ,ଶݔ ଵݕ , ,ଶݕ ܲ௭, (ߤ

• Partonic state

• Hadron state



4.2 matching kernel



4.2 matching kernel



Conclusion

• Light baryon LCDA

• LaMET

• Quasi-DA

• Renormalization: Hybrid scheme

• Matching kernel

• Outlook Thanks


