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Background : The Origin of Proton Spin to The latest lattice computation results

J. Ashman et al. (EMC), DOI: 10.1016/0370-2693(88)91523-7

the EMC deep-inelastic scattering (DIS) experiment :
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R. L. Jaffe and A. Manohar, DOI: 10.1016/0550-3213(90)90506-9

Quark helicity in lattice QCD : by Zhi-Chen Hu(preliminary)
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Gluon Helicity from Lattice : by Zhao-Dian Jun
D.-J. Zhao, et al., DOI: 10.48550/arXiv.2512.24315
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Hyperons Gluon Helicity from Lattice QCD

bare AG matrix element

In the Coulomb gauge, the proton matrix element of the topological current is proportional to the gluon helicity :

1 4

Proj.z / ProjZ g A H ht Zhuo-Y1 Pang et al. 10.1007/JHEP07(2024)222

Topological Current: = Tr — %

Disconnect: 3 , .0, = T , 2pt 110 T 2ot 11 0
Ratio method: /0 :32—’: o[t 174 T+ 7

F-H / sum ratio fit: A = — —1 ~A pare|t 1 sep © seP
AIC-weighted model averaging : 0= 0, = ezsp__ A,L?C_fﬁg:m/ jZ
LaMET: A PIe = A +— 2+ “sea ™ phys

Daniel de Florian, et al. Phys. Rev. Lett., 113(1):012001, 2014. Xiangdong Ji et al. 10.1103/PhysRevLett.111.112002



Lattice Setup

> 2+1 flavor tadpole-improved Clover Fermion with Symanzik gauge action;
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Z.-C.Hu el al., (CLQCD), PRD109(2024)5,054507



Two-point correlation function

nucleons
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AIC-weighted Bayesian model averaging  » SD pare + 1sep D P
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bare AG matrix element
A bare — A 4
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Renormalization of topological current Ky

RI/MOM : non-perturbative renormalization scheme on LQCD  Zhuo-Yi Pang et al. 10.1007/JHEP07(2024)222

tree. — RI lat. RI lat. — 4 .
’ = %21 + 2o Jp=q ys5yrq:
0/z lattice/DR lattice/DR \ / ( PS |KY/%|PS )la“i“f’ DR — Tr _2
<PS|K g PS>U‘CC ) _ (Zl] le Covm'iant,P":—pz ,P::Pf? 3
0/z - lattice/ DR ~lattice/DR 0/z lattice/DR
P P& Z 5 5 "
< S|J5 S)m:c 21 22 <PS|J5 PS >c0vm'iant,P3:—p;?,P5:PR
lat.g tree.,g _ lat,g tree.q lat.g tree,g _ lat,g tree.,q
lat. — lat. —
11 lat.g lat.g _ lat,g lat,g ' 12 lat.q lat.,g _ lat,q lat.g
— lat.q tree.g _ lat,g tree.q lat.qg tree.g _ lat,g tree.q AZRI — RIAZB
lat. — lat. —
21 =  Jatg lat.,g _ lat,g latg ' 22 — lat.qg lat.,g _ lat,g lat.g
lat.,q
RI — RI B
A = 11 A At A2
tree.,, —Q tree.g tree.q lat.q tree.g lat.,q
ﬂ — [ RI — _ — lat. lat.
tree, — lat.g 12 lat..q lat.qg lat.g lat.q | 11 11
E—) D.-J. Zhao, et al., DOI: 10.48550/arXiv.2512.24315
lat tree., q
at,, RI —
-0 Rl=0 22 = Tat.q | Zhi-Cheng Huetal. 10.1103/PhysRevD.109.054507
’ 12




Renormalization of topological current Kp RI/MOM >

RI/MOM : non-perturbative renormalization scheme on LQCD A MS — . p bare
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C24P29 :

Zhao dianjun :
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Results Summary Bl Quark Helicity

Quark
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Summary

1. Distillation + Momentum smear to Calculate the two-point correlation
function and bare AG matrix element in lamet framework

2. CDER(Cluster decomposition error reduction) to RI/MOM renormalization
then matching to

3.Preliminary results are given for a single configuration :

= - =0.160(14) s =0.253(24)

Outlook

1. Continuous extrapolation and More rigorous systematic error analysis is needed

2. Exploring the effect of SU(3) flavor symmetry breaking on spin
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