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01 How to access baryon LCDASs?




Why baryons ?

Baryon — cornerstone particles

* Matter genesis in the Universe

|
I
|
e Tools to probe micro world I
|
* Astronomy & Cosmology |

I

|




Why LCDAs ?

 PDFs: internal structure of hadrons in Inclusive processes

DIS U Drell-Yan

LCDAS: richer QCD dynamical information in Exclusive processes
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Why baryon LCDASs ? 6

Heavy Baryon Decays

Observation of charge-parity symmetry breakingin
baryondecays

Establish CPV in baryonic decays

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

* First bservation of CPV in Baryon:
A - p

Searching New Physics beyond SM

Supersymmetry Leptoquark

b : t . P b i | h—>ﬁ:(\:\—\»—ik
\\\ W I,’ ) i . Y({ﬁ
7,;5%<“ e Multi-dimensional baryon structure
pt X

Nucleon form factors, ...

LHCDb, Nature (2025); J.J.Han, et.al. PRL 134, 221801 (2025); Y.Jia, et al, PRL 135, 131903 (2025); Y.M.Wang et.al, PRL 135, 061901 (2025)




How to access baryon LCDAs ? 7

Research methods: (1983 - now)

e Asymptotic form
Chernyak, Zhitnitsky, 1983; ......

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

* Models parametrization « x-dependent LCDAs from Lattice QCD
Bell, et al, 20713; ...... LPC, PRD 771, 034510 (2025):;
 Moments from Lattice QCD LPC, PRD 772, 714515 (2025);
@CDSF, 2008, 2009, LPC, arXiv:2606-30387:
RQCD, 20716, 2019, 2025; ... Baryon Light-Cone Distribution Amplitudes from Lattice QCD: Formalism,

Renormalization, Extrapolation, and Matching

LPC, arXiv:2606-29597:

Complete Access to Leading-Twist A-Baryon Light-Cone Distribution Amplitudes
from Lattice QCD




How to access baryon LCDAs ? 8

Research methods: (1983 - now)

LPC, arXiv:2606.29597;

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

4.48

3.92

336 =
8

* QCD Sum Rules 280
King, Sachrajda, 1987; s ;2
Stefanis, Bergmann, 1993; e
Braun, et al, 2000, 2006; ...... | o0
3] T T
* Models parametrization « x-dependent LCDAs from Lattice QCD
Bell, et al, 2073; ... LP¢, PRD 171, 034510 (2025);
 Moments from Lattice QCD LPC, PRD 772, 714515 (2025);
@CDSF, 2008, 2009; LPC, arXiv:2606-30387:
RQCD, 2016, 2019, 2025; ...... Baryon Light-Cone Distribution Amplitudes from Lattice QCD: Formalism,

Renormalization, Extrapolation, and Matching

LPC, arXiv:2606-29597:

Complete Access to Leading-Twist A-Baryon Light-Cone Distribution Amplitudes
from Lattice QCD




How to access baryon LCDAs ? 9
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* Leading twist for octet baryon:

(0] fa(€1m)gs(&an)hy (E3n)| B(P))"
=2 5[ (PC)as(vup), 25 (En - P.p)

+ (P7°C)ap(up), @ (Em - Py

4

1 . v
+ ng(lauvp C)aﬁ(’Yu”YE)UB)v(I)E(&En -Pu) .

>Z

* Operator definition of baryon LCDAs:

d&y dés
¢ (w1, 025 18) = (n - P)? / d&y des el (@181 +T282)n P
2m 21

€% (0]qE (€1m) Ui (£1m, Eon)
ng; (&2n)Ujr;(&2n, Eon)
xhE (€an)Uprr(Esn, &on)| B(P)) "

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




How to access baryon LCDAs ? 10

Large-momentum Effective Theory
X.Ji, PRL 110, 262002 (2013); X.Ji, Sci.China Phys.Mech.Astron. 57 (2014)

“g(&)
Boost Match /y
h((s.;,,)
/.‘7(‘51)
N S
LaMET expansion:
LCDA Matching kernel quasi-DA
(21, w25 1) Z/dy1dyz C($17w2;y1,y2;Pz,/ﬁ)[¢(y1,yz;Pz7M)]
Lo A%;)CD A?;)CD AZQCD
(x1P?)2’ (2o P?)2’ [(1 — 1 — x9) P?]?

power corrections

X.Ji, PRL 110, 262002 (2013); X.J1, Sc1.China Phys.Mech.Astron. 57 (2014)
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Symmetries on (z4, Z,) plane

Genuinely 2-dimensional distribution

‘?(.Z\l) h(.2:3 =0) /é;{‘zz)

Region 8

/ Region 1 |
O 3-quark operator with 2 geometrically

Region 5 7

e
I
e

K4
Id

/'/.
-~ Region 4

Z1

A Region 2 intertwined Wilson-line lengths z4 and z,;

O Genuinely 2-dimensional distribution among

Region 3 whole (z4, Z,) plane.
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Symmetries on (z4, Z,) plane

12

Genuinely 2-dimensional distribution

N
.. Region 7
N
\\'
N
\~\
N

Region 6

R

Region 8

/ Region 1 |

Region 5 7

/'/.
-~ Region 4

N I
\\ - !
Y. Region 2

N I

Region 3 N

‘?(.Z\l) h(.2:3 =0) /é;{‘zz)

O 3-quark operator with 2 geometrically
intertwined Wilson-line lengths z4 and z,;
O Genuinely 2-dimensional distribution among

whole (z4, z3) plane.




Symmetries on (z4, Z,) plane 13

Genuinely 2-dimensional distribution

Zy * Exchange symmetry of x; < X,
.................................................................................................... . o
Y - . A (@) = =0 (22, 71)
. Region 7 | Region 8 _ for Lambda: ~

(ﬁﬁ(ﬂﬁ,l&) — —|—5ﬁ(5€2,5€1) ’
VT VT
a1, 22) = +dpp (22, 21) ,

¢§¢A($1,932) = _¢é¢A($27$1) :

Z1

Region 5 7 ) Region 2 * Hermiticity condition

Re 5)55(3317332) — @g(ajlaxQ) )

-' Region 4 Region 3 ™% Im qb)é (.5[71, 332) =0,




Lattice simulation 14

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

02(217 <25 t? Pz) — /dgaj e_if.ﬁ<0|0gi/nk(f7 ta <1, 22>5grc(07 07 07 O)T’Y,’Y|O>

LPC, PRD 112, 114515 (2025),

Normalized 2pt and model averaged fit result

* Extract ground-state quasi-DA from 2-state fit

0.40

Model averaged fit result: 0.325(7))
® Normalized 2pt data
Z. 0.35
Cth(T7P ,Zl,ZQ) .0.0’+++
e ®°®
C2pt (7—’ PZ; O’ O) :c:}"_O.BO_ | ® @
- — - P E 0.25 °
= M (21, 22; P?) [1 + ACH (21, 20y P?) e 2F1(F122iP )T} : ‘
d-stat = 0.20 1
round-state . . . °
& . excited-states contribution
matrix element 0154

0.10

0 2 4 6 8 10 12 14 16 18




Lattice simulation: Improvements

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

Cg(zl,ZQ;t,Pz):/dB:ce P 0|O) (Tt 21 2) O (0,050,0)T-|0)

Determined by DA Up to our choice !
* Interpolators and projection operators

O Sink-side Interpolators
ORA (21 20) = ¢ (2 ( 5,);) g(z O Projector
OV (51 25) = % (21 ( )g(z ( ) T = I,~t ~
Ot (21, 20) = ¢ (21)(5C1" 7" Y]) g (22) 7 Ve () -

O Source-side Interpolators

o5 2ut (Cy°)ds + ut (Cy°)sd + s (C~°)du

?

S

src T p
Op° =u (Cv*)du . ¢

2




Lattice simulation: Improvements 16

Improvement from interpolator: Kinematically-enhancement

O Traditional interpolator: N.. = ¢/*(fI Cvs g;)h LPC, PRD 112, 114515 (2025);
(0[N, |N(P)) = Au(P) 14] L recny
for static baryon states 1.2

O Enhanced interpolator: V., = eIk Cysy gi)ha glo TR TR T (R % }4]
(0|Nyry, IN(P)) = aP,u(P) + y,u(P) S
better overlap with boosted states

0.6
——— SNR(Cap(t = 0)) ocE/t ; 4 t@ i

R.Zhang et.al, PRD 112, L051502 (2025); D.Reitinger et.al, arXiv:2606.02447




Lattice simulation: Improvements

Improvement from projector

O Traditional parity projector

1+~
Tparity — 9

Parity is not a good quantum

number when boosted !
O consider spinor structure tr [up(n - P)pug(n -
T=j=9"+7
+ for leading-twist contribution;

* suppress sub-leading powers

C.'\A_Ept.{ﬂ'l?c: Pz; 1, 32)
(

$ T=9
¥ T=4°
b T=9"+~
—
o " - = * +¥
_—
_
i
% T
1.5 2.0 2.5 3.0
P* (GeV)




Lattice simulation: Improvements 18

Other improvement strategies

* for gauge link: HYP smearing

1.0
0.51| + _
g : :
=
—0.511- e
$ Hypsmearstep =0
—1.01 # Hyp smearstep =1
%+ Hyp smear step =2

-08 -06 -04 -02 00 02 04 06 08
z1l =22 (fm)

* for propagator: momentum smearing

LPC, PRD 112, 114515 (2025)




Lattice simulation 19

CLQCD Ensembles O 4 lattice spacings for continuum [imit
O 3 pion masses for physical mass limit

O multi momenta for P, - o [imit

Ensemble Latt.i o T measurements

4 Pion mass spacing

H4SP32 G36P29 |F32P30| o fc24p29) C24P29  [0.105fm| 292MeV 864 *4 src *9 nt 0, 1.96, 2.45, 2.94
O O O Il O ' C32P23 : 0.105 fm : 228 MeV 954 *4 src *8 nt 0,1.84,2.21,2.57,2.94

|F32P21 C32P23 C48P14  10.105fm) | 136 MeV 302 *4 src *16 nt 0,1.96,2.45,2.94
Q_‘ IC%: F32P30 I{ 0.078 fm : 300 MeV 777 *4 src *8 nt 0, 2.00, 2.49, 2.99
Physical O F32P21 0078 fm, |[210MeV 459 *4src *16 nt 0, 2.00, 2.49, 2.99
* pomnt | 382 ) G36P29 0.069 fm 297 MeV 656 *6 src *8 nt 0, 2.00, 2.50, 3.00
! > H48P32 0.052 fm 317 MeV 550 *6 src *9 nt 0,1.98,2.48,2.98

Latt spacing




02 Renormalization for nonlocal operators




Hybrid Renormalization

Linear divergences in Bare quasi-DAs

k
a ln(aAQCD

M (z1,2z9; P?,a) o exp [( ) +m0) 5] m(z1, 22, P?)

bare matrix elements logM vs. 1/a

C24P29 A F32P21
F32P30 O C48P14

(C24P29 (P? 2= 1.96 GeV)
F32P30 (P° = 2.00 GeV)

{ ¢
i § G36P29 (P ~2.00 GeV)
§ | $ H48P32 (P° = 1.99 GeV)
! $
; :

0.3- * —0.5- =

G36P29 &  (C32P23
H48P32

4one

}
0.2- QA;_ . " 4 F32P21 (P= = 2.00 GeV)

i i C48P14 (P72 1.96 GeV) -1.04 .
0.1- +3¥ fia C32P23 (P* ~ 1.84 GeV) )
' ii?i o 1 P C32P23 (P7 % 2.21 GeV)
E ..-‘:'l : . __ ) —
£ 00— wseddsddistce 3 T s (§_1_5_
<q: < -5} . Ié%? E —
ik c
—0.1- 3 L1 =
t * Q == 2z =0.20 fm
l T T 2.0 = s,—0256m
—0.2+ . {; "o —-— 2, =0.30 fm
47 -_ﬂti ==z, =0.35fm L §
gl ~— 2 =040 fm
—0.34 1%; _n 5| B n=045fm §
r : == z,=0.50 fm

W= 2, =0.55 fin

-10 -5 0 5 10 2.0 2’5 3.0 35 40




Hybrid Renormalization

Hybrid Renormalization:

22

adopt different schemes in different regions

Short-distance region
Mixing region

1.0 4 Long-distance region
*' # % b Hybrid, a=0.1053 fm
' b b }  Hybrid, a=0.0775 fm
0.9 1 b b b Hybrid, a=0.0519 fm
0.8
S

hhw

7 Large Short h }
061 distance distance ‘ |
? V I
—2I.0 —1“5 —i.O —6.5 N EIO . D.IS l.IO l.IS 2:0

* Ratio prescription:

cancel divergences at short distance

Short-distance region
Mixing region
Long-distance region
$  Self, a=0.1053 fm
t self,a=0.0775 fm
k b+ Self, a=0.0519 fm

1.4 4

"
1.0 A

0.8 4

 Self-Renormalization:

control long-distance behavior

X.Jiet.al, NPB 2021; Y.K.Huo et.al, NPB 2021; Radyushkin et.al, PRD 2017;




Hybrid Renormalization

23

Hybrid Renormalization:

adopt different schemes in different regions

:E H
7 Large
061 distance

b} Hybrid, a=0.1053 fm

Short
distance .
? \/ - TICS
o ns |
ombine N differe —
* Ratio prescriptio C * Self-Renormalization:

C—

cancel divergences at short distance

control long-distance behavior

X.Jiet.al, NPB 2021; Y.K.Huo et.al, NPB 2021; Radyushkin et.al, PRD 2017;




Hybrid Renormalization

2-Dimensional Hybrid Scheme

apply renormalization uniformly over full (z1,z2) plane

*, Region 7 | Region 8 , |

Region 6 . | Sl region partition by

7 | N %1 short-long distances:
Region 5 7 . Region 2 |
SR, W ()22} z1-2

~ Region 4 Region 3 ™%

24




Hybrid Renormalization

2-Dimensional Hybrid Scheme

E - Region 7 Region 8 r |

Region 6 . | IS uUR region partition by

%1 short-long distances:

apply renormalization uniformly over full (Z%,Zz) plane
2

Region 5 7 .' R Region 2
> |z1 |, | z2 |, | z1-Z2 |

7 Region 4 Region 3 ™%

25




Hybrid Renormalization

2-Dimensional Hybrid Scheme

apply renormalization uniformly over full (z1,z2) plane

* 1) Short-distance regions: Ratio

A

MM_S (21722707Pzﬂu’)
MM_S (Zlv 22, 07 O,I,L)

- 2) Long-distance regions: Self-renormalization

MM_S (Zla <2, O) PZJ /J’)
Mg (sign(21)zs, sign(z2)2z,,0, 0, )

* 3) Mixing regions

~

Ms 3107P27
Mg 20 P50 g () — 22,)
M5 (21, 8ign(22)2z2, 0,0, 1)

26




Hybrid Renormalization

-10 05 00 05 1.0
25 (fm)

(a) A-baryon A

II.O

0.5

-0.0

-—0.5

I—I.O

LPC, PRD 112, 114515 (2025)
for symmetric amplitude

27




Hybrid Renormalization 28

1.0
1.0 I 1.0 I 1.0 I
Lo, 0.01 0.05
0.5 03 0.54 0.54
& ; g ¥ ] ¥
S 0.0 0.0 < 0.0 - 0.00 <€ 0.0 E 0.00
& & N *
~0.5- ~0.5- ~0.5-
-—0.5 -—0.01 —0.05
~1.0- l ~1.0- I ~1.0- I
T T L] L] T _1'0 T T L] T T L] L] L] L] T
-10 -05 00 05 10 -10 05 00 05 10 -10 05 00 05 1.0
2 (fm) 2y (fim) 2 (fm)
(a) A-baryon A (b) A-baryon V/ (c) A-baryon T
1.0 1.0
104 I'O'O75 1.04 I 1.04 I
F0.050
0.5 L 0.5 03 0.5 0.3
= ' 0025 . =
€ 0o - F0.000° £ 00- ' 0.0 € 00- ' 0.0
) 5 &
-—0.02
~0.5- ~0.5- . ~0.5- .
-—0.05! ' '
~1.0- I'_Om‘ ~1.0- l ~1.0- l
T T T T T T T T T T _10 T T T T T _10
-10 -05 00 05 10 -10 05 00 05 1.0 -10 05 00 05 1.0
2 (fm) #, (fim) 2 (fm)

(d) proton A (e) proton V (f) proton T




Hybrid Renormalization 29

1.0
1.0- I 1.0- l 1.0- I
- Lo.5 - ‘ 0.01 " ' e
@ 0.0 ' 60 @; 0.0- - 0.00 “E:/ 0.0- o [0.00
ek L—0.5 i L—0.01 0 r—0.05
1.0 ~1.01 I ~1.01 I
-10 -05 00 05 1.0 l_l'o -10 =05 00 05 1.0 -10 05 00 05 1.0
2y (fm) 22 (fim) 22 (fm)
(a) A-baryon A (b) A-baryon V (c) A-baryon T
1.0
. I
- 'qC 7 2 42 29 7 2 262'}/13 3 2 — 2 2 1,2627@ L0.5
MV’A(zl,zg;Pz =0,pu) =1+ ey Ly N Lol Cp 2k + - In (1= 2)") +4 .
MS 2 \8 4 8 4 4 4 2
VT Pt )= ®OF (T, 2 pteE T 25 pfe®7e L (21 — 22) e LB w0 " .
Rster B =0p) =14 5= (gh =t gh = —+ 5 4 1 e o5
(44) 10 l
Due to symmetry properties and vanishing local limits, To 5w o5 o
. . . . z
we introduce different treatment for different amplitudes; ) oroton T

detalils see article arXiv:2606.30387




Hybrid Renormalization

A, bare

0.3

0.2

0.1

0.0+

—0.14

—0.2+

—0.34

Bare Matrix Element

o1 He- o e e e b

i C32P23 (P7=2.21 GeV)

C24P29 (P = 1.96 GeV)
F32P30 (P 2 2.00 GeV)
G36P29 (P* = 2.00 GeV)
HA48P32 (P° 22 1.99 GeV)
F32P21 (P* = 2.00 GeV)
C48P14 (% 2 1.96 GeV)
C32P23 (P* = 1.84 GeV)

i
i

i

i

-10

-5

0
/\2 :ZQPZ

» Satisfyingly eliminate linear divergence

5

10

Hybrid Renormalized result

i
i
i
:
i

C24P29 (P72 1.96 GeV)
F32P30 (P° A= 2.00 GeV)
G36P29 (7 = 2.00 GeV)
H48P32 (P =1.99 GeV)
F32P21 (P* = 2.00 GeV)
C48P14 (P72 1.96 GeV)

4 (C32P23 (F° = 1.84 GeV)
¢ C32P23 (P*==2.21 GeV)

N
7

_ Egti
i

ol

-10

* Well defined at short-, long- & mixing-regions

* Smooth between different regions

10

30




03 Large-distance Extrapolation




Large-distance Extrapolation 32

Asymptotic expansion

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

. . e ok
~ - X.J, Y. Liu, Y. Su, arXiv:2601.12189
- 59 o i.;f + V=22 1 AQCD
Q(z)Q(0) — Ul(z,0) Dg(x*,mg) W ll—l—O(mQ\/__:CQ, mo )] )
Expand in large Euclidean separation |z|:
P . z !/ —izP* / ].
Z Pz Ze—AJ 2] X [ —izP + ‘?{'2) i (}[16 P _|_j£{‘2) m _|_] :
AP

LA NLA

X. Jiet.al., arXiv:2601.12189




Large-distance Extrapolation

Generalize to baryon-DA case:

*. Region 7 | Region 8 2 |

Region 6 > Region 1 I .
= | 4 S 3 relevant distances:

21
| N |z1], | z2 |, | z1-22 |
Region 5 7 2 Region 2

7 Region 4 Region 3 ™%

33




Large-distance Extrapolation

Generalize to baryon-DA case:

~ &
*. Region 7
Region 6 AN Region 1 |
| 2
. Region 5 7 . Region 2
i ‘
| ’
| ’
3 ’
: 4 3
: ' 4 N
+/ Region 4 Region 3 N
./’
.
SOOI SOSOROO.

Z1

3 relevant distances:

|Z1 |9 | z2 |9 | Z1-Z2|

g
S

gon

Region G

34




Large-distance Extrapolation

for Lambda A:

symmetric amplitude with good signal quality

Region G: z122 < 0, |21 — 00, |z2| = oo and |z, — 22| = o0

~ 1
ANVA (21, 29, P?) = e Mom il =Rzl | Gy (i) 029, P7) 4+ Gy (121,880, P7) — |
! 2]

Region P: 2,25 < 0, |21 = 00, |21 — 22| — oo while |z| kept finite
R 1
ANVA (21 2, P7) = ¢~ Mo [22lgin P [PA,I(izl,is%PZ) +Pg,l(iz1,iza,P2)]

2]

, a z ] ¥ B :
4 eIz [PA,2(ZZ1,ZZ2,P ) + Pap(iz,iZe, P )E] ;

Region B: z;29 > 0, |21] =+ 00, |21 — 22| = oo while |25 kept finite
ANLA (5 25, P?) = e o Iz2mzl giza P [BA,I(izhiég,Pz) + B;,L(izl,iz“Q,PZ)'ZlJ
+ e Mo 22—zl [BAvg(izl,iz“g,Pz) + By o(—iz1, ik, P*’)I—;] :
Region O: z1z5 > 0, |21 = 00, |22] = 00 and |z; — 25| = 0
ANVA (1, 29, P?) = e~ ho- [l g Ao- Iz =zl giza P [OA(iél,z’22,P"') +Of4(z'£hz‘22,P")|%] 0
Region Y: 2129 > 0, |z1] — 00, |22| = oo while |z; — 23| kept finite

&

1+ e~ ho Izl giz P [YA,Q(éfl, i(z2 — 21), P?) + Y 5(i21,i(22 — 21), P")E]

/

. - 1
ANLA (2 25, P?) = e o= |m1lgizal [YA,l(z‘ﬁl,i(zz —21), P%) + Y4 1 (i21,i(z2 — zl),Pz)—]
1

35




Large-distance Extrapolation 36

for Lambda V/T:

" fegonn
e
on s

21

antisymmetric amplitudes with poor signal qualities

e Region G: 2129 < 0, |21| = 00, |22] = 00 and |z — 23] — o0

Region P:

Region B:

Region O:

Region Y:

VIATLA (21, 29, P?) = e~ R I2le=Ror 2l Gy (21, 2, P?)
- e_A”+|zlle_A"_|z2lG;f/T(f21,i5’27Pz) :
2129 < 0, |z1| = 00, |21 — 22| — oo while |z kept finite
I"]’LA/TLA(ZhZQ,Pz) — e—An_|z2|€iz1PZPV/T’1(izl’iéz?Pz)
+ e~ fo- IZQIPV/T,z(’iZl,@'f?:PZ) ;
z129 > 0, |z1| — 00, |21 — 22| — oo while |z2| kept finite
I’}LA/TLA(Zl’ 29, P?) = e~ Do— 7221 giz1 P* BV/T,L(*'iZl;iéL Pz)
e Mol2mml By g (izyizy, PP
z122 > 0, |21] = 00, 22| = 00 and |z; — 2| = o0
?LA/TLA(ZL’ 29, P?) = e Mo lz1lg—Ag ‘Z2izllei21szV/T(?;ZA]_,iég,Pz) ;
z129 > 0, |21| = 00, |22] = oo while |z, — 25| kept finite

?LA/fLA(le ZQ,Pz) = B_A“7Izl'eizzszV/T’]_(?:Z’\h?:(ZQ — 211), PZ)

+e Mol Ty s (121, 0(z0 — 21), P7) 5




Large-distance Extrapolation 37

e for Lambda A:

symmetric amplitude with good signal quality

A 1
ANLA(zh ZQ?PZ} = e_ﬁn—|zlle—ﬁn—|22| [GA(QEL?%EQ}PZ) 4 Gh(zgl:ZQQ?Pz}H] :
A

YN LA avxsaetzej

§ + for Lambda V/T:
— =2 . : : . : iy
| Region P | antisymmetric amplitudes with poor signal qualities

1 — .
L Region G | VLA/TLA(zj[,Zz,Pz) — o Mo- |21|€_An+IZZ|GVXT(i21}iZAZ,PZ)
N |

|LA ansaetze)




Large-distance Extrapolation

Enlarge the data region sufficient for 2-dimensional FT:

Z7
’ 10 1.0
1.01
Y K4 \
7/ o
1/' s 0.5 ‘ 0.5
At g | J 5
raod Vi £ 0.0 £ o 0.0
ey J J
v eps -0.51 ‘ 3
7 = -0.5
£d
70 -1.0
17 . ' . . r . -10 r -1.0
1o 1.2 fm -10 -05 00 05 1.0 -10 -5 0 5 10 10 fm
K4 2y (fm) 2y (fm)
1. x1.2 fm i x10 fm
N 1.01
- — —Zl
0.51 ‘ 0.5
g : =)
£ 0.0 4 E 01 0.0
) Ny
e ‘ -0.5
_1'0-
. r ' r . -10 r
-10 -05 00 05 1.0 -10 -5 0 5 10
2o (fm) 2o (fm)




04 Matching & Physical-limit extrapolation




Matching in hybrid scheme
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Matching in hybrid scheme
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Physical Extrapolation 42
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Physical Extrapolation
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Systematic uncertainty 44
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Final results
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Summary 46
-

O LPC, PRD 111, 034510: prove the lattice calculation of baryon LCDAs from LaMET
O LPC, PRD 112, 114515: details for Hybrid renormalization of baryon matrix elements

O arXiv:2606.30387: Article to establish the framework for multi-dimensional distributions
2 -dimensional hybrid renormalization;
Extrapolation using HQET -based asymptotic expansion;

Convolution matching with hybrid counter-terms;

O arXiv:2606.29597: Letter to report the first complete numerical results for A LCDAs

All 3 leading-twist x-dependent baryon LCDAS;
Thanks for

7 ensembles to physical point: a —» 0 + physical my;

PZ - oo [imit with PZ,, ~ 3 GeV; your attention !
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