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How to access LCDAs ? 3

Research methods: (1983 - now)
RQCD, Eur. Phys. J. A (2019) 55;

1.23

* Asymptotic form
Chernyak, Zhitnitsky, 1983, ......

* QCD Sum Rules
King, Sachrajda, 1987;
Stefanis, Bergmann, 1993;
Braun, et al, 2000, 2006; ......

e Moments from Lattice QCD
QCDSF, 2008, 2009;
RQCD, 2076, 2079, 2025; ......

* Models parametrization
Bell, et al, 2073; ......

* x-dependence from Lattice QCD
LPC, PRD 711, 034510 (2025);
LPC, arXiv: 2508-08971; ......




Definition of LCDASs

* Operator definition in coordinate space:

Hopn (61,60, 63) = 9 (0| fl(en Wi (an, €m) x g

@W‘j/j (§2m, Eon)

x W (&3n) W F(€3n, €on)|B(P, )

ijk

1 el

Ef3

* Leading twist for octet baryon:

(01fa(€1m)gp(Eam)hy (E3m) [ B(P, A))

B %fv [(m)aﬁ(%uB)v‘I’v(fz‘n - P)+ (Py5C)ap(un)yPal&in - P)}

Octet

1 , 5
A + ZfT(WWP Clag(Y'v5uB) P (§in - P)

fgh

ddu

uud

uds

V.L.C & L.R.Z NPB 246 52(1984)




Definition of LCDASs 5

A
* Definition of baryon LCDA:

V(A7 x=x)P? Ptder pHdes ., Lo _

h > i(x x T
! ¢($17$27M) :/ ) 51 2 52 e( 161 et P (I)(glaééa:u)
1(; ______ >P+ 7T 7T

g/----’szJr

Kiq

* Leading twist for octet baryon LCDA

— [y @y (&n - P)P ysup = (0| f* (&1n)(Cif)g(é2n) h(0)|B)
PRD 111, 034510 (2025) — A: fyy® 4 (&n - P)YPTup = (0| f* (&1n)(Cysit)g(éan) h(0)|B)

2fr®r(&m - P)PTysup = (0| f1(¢1n)(iCo,,n")g(éan) v*h(0)|B)

VL.C & ILR.Z NPB 246 52(1984),
G.R.Farrar et.al. NPB 311 585(1989),
C.Han et.al. JHEP 07 019 (2024);




How to calculate LCDASs ? 6

Large-momentum Effective Theory

X.Ji, PRL 110, 262002 (2013); X.Ji, Sci.China Phys.Mech.Astron. 57 (2014)
t t

Boost Match
LaMET expansion:
LCDA Matching kernel quasi-DA
¢(z1, T2; ) :/dyldy2 C(x1, 225 Y1, Y25 P*, 1) d(y1, yo; P*, 1)
o Moo Moo Abeo
(lez)2’ (wgPZ)Q’ [(1 — 1 — ZEQ)PZP

power corrections




Definition of LCDASs 7

* Definition of baryon quasi-DA:

(1 —x;—xy)P? P?dz: P?d
—_— ~ 1 Z2 . PZ =~
; qb(xlax% PZMUJ) — o o c i(12142222) (I)(Zl,ZQ;PZ,,u)
_____ » P
__.yxZPZ
_.,xlpz

* Matrix elements of quasi-DA:

— fv @y (2i, P*) P ysup = (0| f (21)(C~")g(22) h(0)|B)

¥ z v 1 v
2fr®r(zi, P*) P ysup = (0| f* (21) (50[7 ﬁ“]) g(z2) ¥*h(0)|B)
VL.C & LR.Z NPB 246 52(1984),
G.R.Farrar et.al. NPB 311 585(1989);

C.Han et.al. JHEP 07 019 (2024);




Lattice simulation 8

Nonlocal 2-point function related to baryon quasi-DA:

Ca(21, 225, P?)
* Extract & norm quasi-DA from 2-point function

~

Co (21,22, P*,t) 100 ®(21,22; P?)
C2(0,0; P=,1) ®(0,0; P?)

Cgorm(zl, zo; P t) = CAIS(zl, z9; P*) (1 + AA(z1, 22; Pz)e_AEt)

ground-state excited-states

Normalized 2pt

0.40

0.35 A

0.30 A

0.25 A

0.20 A

0.15 A

0.10

/ Az e T P(0]0L (7.1 21 20)D4,e(0,050,0) 15 0)

Normalized 2pt and model averaged fit result

Model averaged fit result: 0.325(7))
® Normalized 2pt data

.....o.o’+++

2 4 6 8 10 12 14 16 18




Lattice simulation
]

Nonlocal 2-point function related to baryon quasi-DA:

fy/
Sink

C5(z1, 29;t, P*) = /dSQf e_if'ﬁ<0|(9

(j)? t; 21, 22>6grc(07 07 Ov O)T’Y”Y|O>

Determined by DA
* Interpolators and projection operators

O Sink-side Interpolators

Osink,v = f (21)(Cv")g(22) h(0)
Osink.a = f1(21)(Cys7v")g(22) h(0)
OSink,T — fT(Zl)(C[’yta ’yy]/Q)g(zQ) ’Yy h(O)

O Source-side Interpolators

Oéc = (uT Cvs d)u ?

1

V6

0L = (2(uT Crs d)s + (u? Cvs s)d + (st Crys

Up to our choice !

O Projector

?
T:Ifytafyz

d)u)




Lattice simulation: Improvements 10

Improvement from interpolator: Kinematically-enhancement
O Standard interpolator: N, = et ’“( sz Cvs gj)hy fora static baryon states
(0[N [N(P)) = Au(P)

O Enhanced interpolator : IV,

(0| Nysv, [N (P)) = aPyu(P) + Byuu(P) ;e

141 5 source Cysyt

5V, — e Ir ( fiT Cv57, g5)hi  better overlap with boosted states

1.2

N/S[C>(1)]

P /
——— SNR(Capt(t = 0)) ocEt o] BB BB }% oo

0.8+

Improvement from projector

0.6+

T =~ + ., forleading twist contributions t(a)

R.Zhang et.al, arXiv:2501.00729




Lattice simulation: Improvements 11
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Improvement from gauge link: HYP smearing

NtS ratio of bare quasi-DA Ratio scheme quasi-DA
1.5
1.0 1 0_“ I
03T T 0.5 1! !1

N/S[Mg]

] o

¢ Hypsmearstep =0 -1.0 ¢ Hypsmearstep=0

—-1.01 # Hypsmearstep=1 # Hypsmearstep =1
in 4+ Hyp smear step = 2 L Hyp smear step = 2
-0.8 -06 -04 -02 00 02 04 06 08 15758 —66 —04 -02 00 02 04 06 08
z1 = z2 (fm) z1l =2z2 (fm)

Great signal improvement ! Does not affect the renormalized result




Lattice simulation

CLOCD Ensembles

O 4 lattice spacings for continuum limit & renormalization

[ 3 pion masses for physical mass limit

O multi momentums for P, — oo limit

Pion mass

H48P32 G36P29 F32P30 (C24P29

OO0O0O0

F32P21 C32P23

OO

C48P14

Physical
point

Latt spacing

12

Good Precision i

spacing

C24P29
C32P23
C48P14
F32P30
F32P21
G36P29

H48P32

0.105 fm
0.105 fm
0.105 fm
0.078 fm
0.078 fm
0.069 fm

0.052 fm

292 MeV
228 MeV
136 MeV
300 MeV
210 MeV
297 MeV

317 MeV

864 *4 src *9 1t0
954 *4 src *8 it0
302 *4 src *16 1t0
777 *4 src *§ it0
459 *4 src *§ 1t0
656 *6 src *8 it0

550 *6 src *9 1t0

1.47,1.96, 2.45, 2.94
1.47,1.84,2.21,2.57,2.94
1.47,1.96, 2.45, 2.94
1.50, 2.00, 2.49, 2.99
1.50, 2.00, 2.49, 2.99
1.50, 2.00, 2.50, 3.00

1.49, 1.98, 2.48, 2.98




Bare quasi-DA results: Linear divergence
-]

Mg

0.0

1.0 A

0.8

0.6

0.4

0.2

Bare quasi-DA on different lattice spacing

Lambda A term

PZ=0 GeV

Bare results for Lambda quasi-DA, P =0 GeV, fix z;=0.000 fm

- ¢ Bare, a=0.1053fm
s [
. . } Bare, a=0.0775fm
} Bare, 3=0.0519 fm
» »
] ]
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] ]
) )
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»
»
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—0.4 4

-1.04
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log scale

Lambda bare result linear divergence atz1 =0,2z2 > 0
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® 22=0.05fm i

® z2=0.10fm

® 22=015fm

$ z2=020fm

® z2=0.25fm

® z2=0.30fm
2 = 0.35 fm

® 7z2=040fm N

I | | ! T T T T
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Bare quasi-DA results: Linear divergence

Linear divergence of Normed Bare quasi-DA g—{

k

M(Zl,ZQ;PZ,CL) X €exp [(

a ln(aAQCD)

PZ=0 GeV

Bare results for Lambda quasi-DA, P =0 GeV, fix z;=0.000 fm

0.0
1.0 - ¢ Bare, 2=0.1053fm
] )
. . } Bare, a=0.0775fm
} Bare, 3=0.0519 fm
—-0.2
0.8
—0.4
* *
0.6 ' ’
o = _
= b b £ 706
] ]
0.4 1
) ) o8
b b
b e
0.2 4 ' L i b -1.0
L] ] ] ]
» »
* -1.2
0'0 T T T T T T T T T
—-0.8 —-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

14

|Zl —252| 2129 < 0
max(z1,22) 2122 >0
= zZ
+ mo) z] m(z1, 22, P*)
log scale
Lambda bare result linear divergence atz1 =0,2z2 > 0
e e a ni T T i e Gl T T T J -
R Rl bl P -l
D [ e i Bttt -
e B A e
. T e N -
N e — T > 1
I e e — linear
- R A A M - a
behavior

- g
® 22=005fm T
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® 22=015fm
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® z2=040fm -
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Bare quasi-DA results: Linear divergence 15
-]

Linear divergence of Normed Bare quasi-DA  ;_ /7~ 22 <0
max(z1,22) 2122 >0
M (z1,z2; P*,a) o exp +mo ) 2| m(z1, 29, P?)
CLlIl(CZAQCD)
log scale
Lambda bare result linear divergence atz1 =0,2z2 > 0
We need proper renormalization scheme ™| . e ] .
tO eliminate the lineal‘ divergences ! %—0.6— = [ . B -
087 § 22=0.05fm * [*
4 z2=0.10fm
$ 72=015fm
10 ® z2=020fm
® z2=025fm
X apoan
—124 & 2;0:40fm -

1/a (GeV)




Hybrid Renormalization 16
-]

Renormalization on Lattice

: 1 —
Scheme conversion: - cutoff — MS

Schemes on Lattice

* RI/MOM Scheme
Alexandrou et.al, NPB 2017;
Stewart, Zhao, PRD 2018; ......
* Ratio Scheme
Radyushkin et.al, PRD 2017; ......
* Self Renormalization Scheme

Ji et.al, NPB 2021; Huo et.al, NPB 2021




Hybrid Renormalization 17
-]

Short-distance region

Renormalization on Lattice ‘ H ] ‘ s e
' } t Hybrid:a=0:0?75fm
1 X o~ 0.9 4 L L ¥ Hybrid, a=0.0519 fm
Scheme conversion: - cutoff - MS “ bhhw
: Ratio *® |
Schemes on Lattice i m
Large Short }}
e RI/MOM Scheme 06 dlstgnce dlst\z}nce W
Alexandrou et.al, NPB 2017; s 2

T T . . . . \
=2.0 -=1.5 =1.0 -0.5 0.0 0.5 1.0
Az =z:P;

Stewart, Zhao, PRD 2018; .....,
 Ratio Scheme
Radyushkin et.al, PRD 2017; ......

e Self Renormalization Scheme

Ji et.al, NPB 2021; Huo et.al, NPB 2021




Hybrid Renormalization 18

Renormalization on Lattice ‘ ) ) ] ‘ HhEEy W
B | e
1 — 0.9 1 yor
Scheme conversion: - cutoff — MS u J k M
. Ratio *® | }
Schemes on Lattice i “ M
Large Short }}
. RI/MOM Scheme 06 1 dlst?nce dlst\a}nce W
Alexandrou et.al, NPB 2017; T S —
Stewart, Zhao, PRD 2018; ..., ) ) i ?f:ﬁi’;{::; Q:
« Ratio Scheme ‘ ) ; t /g
1.2 4 ‘
Radyushkin et.al, PRD 2017; ...... . ® h *
Self ren. . @ H
* Self Renormalization Scheme A / ‘M
Ji et.al, NPB 2021; Huo et.al, NPB 2021 Poles }}} h




Hybrid Renormalization 19

2-Dimensional Hybrid Renormalization

—— Best choice for all z;-z, regions & LaMET matching

2y

* 1) Short-distance regions: Ratio
MM—S(Zl,ZQ,O,PZ,p) (21| & |z2| & |21 — 2| < 0.3 fm)

~

MM_S (zlu 22, 07 0, ,U,)

« 2) Long-distance regions: Self-renormalization
MM—S(Zl,ZQ,O,Pz,u) (|z1] & |23| & |2y — z,] > 0.3 fm)

MM—S (sign(z1)zs, sign(z2)2zs,0,0, 1)

* 3) Mixing regions

M= (2 , 29,0, P,
Mus G120 BB g g o1y - 224)
Msis (21, 8ign(22)225, 0,0, )

LPC, arXiv: 2508.08971




Hybrid Renormalization
-]

Mg

0.7

0.6

0.5 4

0.4 4

0.3 4

0.2 4

0.1+

0.0 4

Bare Matrix Element

20

Hybrid Renormalization result

“ “Hm”

Short-distance region

Mixing region

Long-distance region
4 Hybrid, a=0.1053 fm
Hybrid, 2= 0.0775 fm
Hybrid, 2= 0.0519 fm

Hw

| | | |

Short-distance region :
Mixing region } ’
Long-distance region + s Ve i 104
} Bare, a=0.1053 fm N |
} Bare,a=0.0775fm ¢ }
1]
} Bare, a=0.0519 fm y 0.9
. |
: }
b '
! 0.8
b ' S
¢
b '
b . + 0.7 1
b N
} bt l
' . v} 0.6
¢ k U .
- 5
s »
I . 0.5
L ]
T T T T T T T T T T T
-2.0 -1.5 -1.0 0.5 0.0 0.5 1.0 L5 2.0 -2.0 -15
A2 =zP;

T T
0.0 0.5

Az =2P;

T T
-1.0 -0.5

 Satisfying elimination of linear divergence
* Well defined at short, long & mixing regions

* Smooth between different regions

T
1.0

LPC, arXiv: 2508.08971




Renormalization & Matching

3.5

o1, 29, i, P?) at P* =3.02 GeV

3.0 1

B o =025

Iy =0.5
x1 =0.75

T T T T
0.00 0.25 0.50 0.75 1.00
X2

¢(.’I)1,.'E2, P? = llmlt)

2.0 1
1.5
1.0 4
0.5 1
00— |
-0.5 1 v
~1.0 .
—050  —0.25
1.50
1.25
1.00
0.75
S 0.50

0.25

0.00

-0.25

-0.50

Matching
e

o(x1, 22)

3.5

-1.0
—0.50

0.0

-0.5 1

B P7 =2.58 GeV
P* =3.02 GeV
P*=3.52 GeV
P# =limit

-1.0
—0.50

—0.25

0.00

0.25

0.50 0.75
Ty

0.50 0.75 1.00 1.25 1.50

21

Large Pz
limit

YPCPRD111, 034510 (2025)




Summary & Outlook 22

* We have done:
O LPC, PRD 111, 034510, validated the concept of lattice calculation of baryon LCDA from LaMET
O arXiv: 2508.08971, successfully adopted the Hybrid renormalization on baryon matrix element

*  We now proceeding:
O Continuum & physical mass limit
O Methods for limited FT, matching to light-cone
0 More potential strategies to enhance & optimize

O gradient flow, ......

* Please stay tuned our future results for all leading twists LCDAs of Proton and Lambda !




Thanks for your attention !
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Backup
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Why Baryons ?

Baryon — cornerstone particles

* Matter genesis in the Universe

e Tools to probe micro world

* Astronomy & Cosmology

26




Why LCDASs ?

* Probe internal structure of nucleons in Inclusive processes

- PDFs

DIS U

* Obtain richer QCD dynamical information in Exclusive processes

LCDAS

.
V’LL}
< f +
vy o m 0 B-ontn~ w
n S u
v’ > B g T
5 ’ d




Why Baryon LCDASs ?

In Exclusive Baryon Decays

Establish CPV in heavy baryon decays

* 2025, first bservation of CPV in Baryon:

A-p

Searching New Physics beyond SM

Supersymmetry Leptoquarks

t b—+—t-------- b 14
b t > . S ’
\ , ¢ - r
\ ’ W
W :
~ - —
== M New heavy gauge bosons
h—F———F—— s
s A
+ A i
1 X
-

In Exclusive Scatterings

28

Observation of charge-parity symmetry breakingin
baryon decays

LHCb Collaboration

Nature 643, 1223-1228 (2025) | Cite this article

* b-baryon decays are highly sensitive to NP;
* Leading power FF can factorize out LCDAs

LHCb, Nature (2025);

J.J.Han, et.al. PRL 134, 221801 (2025)
W.Wang PLB 708 (2012)

Y.Jia, et al, PRL 135, 131903 (2025)




Lattice simulation 29
]

Nonlocal 2-point function related to baryon quasi-DA:
Co(z1, 2z2;t, P?) = /d% e TP 0|01 (7t 21 20)Dg:e(0,0;0,0)T|0)

* Extract & normalize quasi-DA from 2-point function

Calz1, 22 P, 1) = S (0108 (21, 22 )| BIP*)) (B(P ) [Ddye (0,05 ) )T
k

oo ¥ 2\ Tk z z z '7/’7
e (21, 20; P*)®*(0,0; P*)|fal? [UA(P )uR(P )} Ty

(21, 22; PF)®*(0,0; P%) -+ 100 P21, 205 P)

C2(0,0; P=,t) =) ®(0,0; P#)®*(0,0; P*) - ®(0,0; P?)




Lattice simulation

CLOCD Ensembles

30

nm
spacing

C24P29

C32P23

C48P14

F32P30

F32P21

G36P29

H48P32

24x72

32x64

48x96

32x96

32x64

36x108

48x144

0.10524 fm

0.10524 fm

0.10524 fm

0.07753 fm

0.07753 fm

0.06887 fm

0.05199 fm

292.3 MeV

2277.9 MeV

136.4 MeV

300.4 MeV

210.3 MeV

297.2 MeV

316.6 MeV

864 *4 src *9 1t0

954 *4 src *8 1t0

302 *4 src *16 1t0

777 *4 src *8 1t0

459 *4 src *& 1t0

656 *6 src *8 1t0

550 *6 src *9 1t0

0.490

0.368

0.245

0.499

0.499

0.499

0.496

1.47,1.96, 2.45, 2.94

1.47,1.84,2.21,2.57,2.94

1.47,1.96, 2.45, 2.94

1.50, 2.00, 2.49, 2.99

1.50, 2.00, 2.49, 2.99

1.50, 2.00, 2.50, 3.00

1.49, 1.98, 2.48, 2.98




Symmetries

Symmetries of quasi-DA

O isospin symmetry for “u, d”” quarks (on a single configuration);

symmetry of z;, z, exchanging:

VAMxo, 21, 23) = =V (1, 22, 223) ,

AA(ajg,ml,:L'g) = —|—AA(931,5?2,=’L‘3) )

Lambda

TA (22, 1, x3) = —T™ (21, 72, 73) .

VB#A($2,$1,$3) = +VB($17$2:$3) )
AB#A(:BQ,QH,.'E;}) = —AB(331,$2,333) s

TB#A(:EQ,:El,CL'g) = +TB(1E1,$2,$3) ’

(1,2) = 1.87e-14
(2,1) = -1.87e-14

-/’
y,
"‘ .

® (1,2) =-2.36e-14
® (2,1)=236e-14
1

|
F
|
w
|
N
|
&
Notee

e

v

1

® (1,2) =9.96e-13
® (2,1) =9.96e-13
1

-4 -3 -2 -1 0 1 2 3 4
z2

2 3 4

® (1,2) =3.43e-14
® (21) =-3.43e-14

-4 -3 -2 -1 0
22

1

0 1 2 3 4
22

-4 -3 -2 -1

2 3 4

-4 -3 -2 -1 0 1 2 3 4

S

A

z2

® (1,2) =3.62e-13
® (2,1) =3.62e-13

|
-4 -3 -2 -1 0 1 2 3 4

z2

31




Symmetries

32

Symmetries of quasi-DA

Re CiD(—zl, —2z9) = Re CiD(zl,ZQ)

Normed-Bare 2pt Real Part for Term=A, P=3 at Fixed z1=0, F32P30

1.50 ;
! ¢ hyp=0
! ¢ hyp=1
1.25 4 : ¢ hyp=2
I
i
1.00 1 .
£ e
a . [}
= 0.75- H ety
o
o 1
B |
w  0.50 |
© |
CID [}
- 1
E 0254 i
= [}
2 ! H
I L] ’
000 0-8-d- 8 a0 % 2 L S NP
[}
|
1
0.25 - !
[}
[}
1
0.50 !
0.75 0.50 0.25 0.00 0.25 0.50 0.75
2(fm)

O spatial parity symmetry (at statistical level);

the reality in momentum space ® (x4, x,) leads to:

é(2172’(27 / d,fL'l / dx el(xlzl+x222)P

¢ L1,X2,

Pure real

&)(21722) — i)*(_Zla _22)

Im ®(—z1, —22) = —Im ®(21, 22)

oo Normed-Bare 2pt Imaginary Part for Term=A, P=3 at Fixed z1=0, F32P30
o [l

¢ hyp=0
! ¢ hyp=1
0.75 1 { ¢ hyp=2
- 0.50 -
o
§ ! ¢ ' 4 .
0.25 ¢+
£ A S
m
: { W
R L e e e e et ST
~ B ) S 5 . ® . . * :
@ .
g * o [ ]
.
3 0251 iy
£
£
2
-0.50 1
-0.75 1
-1.00 : - - ! . T ;
-0.75 -0.50 -0.25 0.00 0.25 0.50 0.75

z2(fm)




Symmetries

Symmetries of quasi-DA

Lambda hybrid renormalized quasi-DA
Real part central value at P, =2.0 GeV

=}

'S

(%]

A1 =2z1P;

1.0
S
N
N
d N\
\ .
. region
>
- N
N\
>
N
: . N
region 7 N
0 .
) i P
- region 8 4
/
"
. 7/
-4 ’
4
7/
' 4
- /
e 4
X 7/
7/
-6 -4 -2 0 2 4 6

A2 =2Z2P;

Zy 4 21 =12y
7
7
4
7/
5 | region3 7
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Imaginary part central value at P, = 2.0 GeV
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Ratio scheme 34
T

l/;bare(ZliZZJPZ)
l/;bare(Zl,Zz,PZ — 0)

l/;ratio (Zli ZZ) PZ) —

Lambda Aterm P?4=0.5 GeV

Ratio scheme for Lambda quasi-DA, P = 0.5 GeV, fix z,=0.000 fm ( A;=0.000 )
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0.95 4 n ~ I l * p N » K} "Ratlo,ao.OSlem
ﬂ H Uncontrollable IR structures
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Step-1 (in all regions with linear div.)
b0
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In M P, =0;a) = = ,  20)a’ + —1 In |1
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Renormalization factor

k

Yo | In(1/aAqep)
CL]H(CLAQCD)

Z+moZ+ f(z1,22)a° + —In + In ll—l— d “
bo In(p/Ayps In(aAqcp)

Renormalized 0 & large-momentum matrix element

Self scheme for Lambda quasi-DA, P, =0.5 GeV, fix 2;=0.250 fm ( A;=0.631)

Zn(z1, 2270) = exp [

¢ Self,a=0.1053 fm

MR(217 225 Pz — 0) — exp (9(21, ZQ) — mOZ — b()) L4 ) ) ) ‘ } } } b SZIf::zo:omgfm
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. _ M(ZlazZ;Pz;a) L2 J) ity‘
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Non-physical poles }} }

among the coordinate plane ! h
P#=0.5 GeV
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Self-renormalization scheme
T

Bare Matrix Element

M(z1, 295 P.;a)

Bare results for Lambda quasi-DA, P, = 0.5 GeV, fix 2;=0.250 fm ( A;=0.631)

Ratio scheme
M(Zla 22 Pz; a)
M (z1, z2;0; a)

Ratio scheme for Lambda quasi-DA, P, = 0.5 GeV, fix z;=0.250 fm ( A;=0.631)
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Self scheme for Lambda quasi-DA, P; = 0.5 GeV, fix zy=0.250 fm ( A;=0.631)
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Self scheme
M (z1, z2; P, a)
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How to calculate LCDASs ? 38
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2 Lattice methods for LCDA

Operator Product Expansion (OPE) Large momentum effective theory (LaMET)
the local moments are consistent between light- the light-cone correlator relates to an equal-time
cone coordinate and Euclidean space correlator with a large momentum boost

* Focus on several lowest moments e x-dependent LCDA directly

e Problem from moments to full LCDA * Power corrections at both endpoints
Light baryon: Light baryon:

OCDSE 2008, 2009; LPC, PRD 111, 034510 (2025)

RQOCD, 2016, 2019, 2025 ...... LPC, arXiv: 2508.08971, ......
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