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1-Octet and decuplet baryon LCDA
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* 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
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1.2-baryon LCDAs decomposition

* Parity, spin and Lorentz invariance.  Braun, Fries, Mahnke, Stein (2001)

* For octet Chernyak, Zhitnitsky (1984)
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* For decuplet Farrar, Zhang, Ogloblin, Zhitnitsky (1989)
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1.3-leading twist baryon LCDAs

* QOctet
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* Decuplet
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2. Quasi-DA

* 2.1 spatial correlators

e 2.2 Perturbative calculations



2.1 Quasi-DA definition
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2.2 perturbative calculation

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

MV(A)(ZIsZQaO PZ ,LC) =
{1+ a:Cr

aCr

LUV

- ’h
o o
1

X { (L{R -1+ —) Mo (1 — 1) 21, 20,221, P, 1) + (LIR -1+ —) Mo (21, (1 — ) 22, m222, P*, 1)
IR IR

1 uv L uy
L + =L

3 —_—
H- 5)}]\/{0 (Zl,ZQ,O-, Pzaﬂ)

+2 (LIIIZ{ 3+ E) Mo (1 =m1) 21 + mza, (1 — n2) 22 + 7221, 0, PZ,#)}
Cr ! ~ 1 1- 1
B a‘4 : / dT] X {M[) ((1 - 7?)21 +U22722:01Pz:lu’) { (LIII; +1+— ( n) (nn) }
T 0 €IR n + n /4
A z IR 1 1—n Inn
+ Mo (21, (1 —=n)za + 21,0, P* ) S | Lig + 14+ — | | —— )] +2| —
€IR n T nJy
v 1— 1
+Mo((1—W)Zl,ZQ,U,Pz,ﬂ){(LIR+1+—)( 77) +2<DL ) }
IR o/ m/y
vl 2 IR 1 1—n lnn
+M0(Zl>(1—77)22,07P7M) LQ +1+_ — +2 —_—
€IR Ui + 7 + —_
e M
=~ 1 1— 1
iy ) -
€IR n ). n /.  Abbreviation -
v 1 1-— 1
My (21722=7.’Z27PZ=.‘L){(L£R+1+—) (_77) —0—2([1—) }}
€IR n T /R
[ ]

1 ;
L% =n (ZMI?R, Uvzfﬂzp"s) )

R,UV _ 1, 2 24
Ly =1In (Z.U'IR.,UV'Zze r) )

1 :
Lllfz{ W =1n (ZH%R.UV(zI - 22)282"’5) .

In(z7),1In(z5), In(z; — 73)



3. Hybrid renormalization scheme

3.1 Renormalization
3.2 Self-renormalization
3.3 Ratio scheme

3.4 Procedure



3.1 renormalization

e In(z?),MS

 Baryon LCDA, dim-2 distribution
* Remove UV divergence

* No new non-perturbative effects

* Hybrid scheme: self-renormalization + ratio
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3.2 Self-renormalization M — Mp

* Lattice version MS: M = Z,Mj

« Zp parameterization
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e convert lattice to continuous matrix element without new IR



3.3 Ratio scheme
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* In(z?)
* multiplicative renormalizability

* Onlysmall z



3.4-Procedure e

Self renormalization
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4. matching kernel

* 4.1 matching formula

* 4.2 matching kernel



4.1 matching formula

* Partonic state
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4.2 matching kernel
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4.2 matching kernel
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Conclusion

* Light baryon LCDA

* LaMET
* Quasi-DA
* Renormalization: Hybrid scheme
* Matching kernel
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