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Introduction

® GPD: General Parton Distributions (trans. spatial position b-- & longi. Momentum):
® How does proton's spin influence the spatial distribution of partons?

...... probed by the exclusive process

® From 1D to 3D picture of hadron & nuclei

® Origin of the Proton/Meson spin
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Introduction

® GPD(General Parton Distributions):
® The key theoretical tool for describing

the three-dimensional structure of
hadrons.

® CFF(Compton Form Factor):

® The bridge connecting GPD theory with
experimental observables.CFF is the

convolution integral of GPDs and
QCD Wilson coefficients
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Introduction

® DVCS(Deeply Virtual Compton Scattering):

® By measuring CFFs via DVCS, GPDs are indirectly decoded.
The Bethe-Heitler process is a background process in DVCS
measurements.
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Introduction
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Introduction

® All order dispersion relation with arbitrary subtraction: Eur.Phys.J.c 85 (2025) 1, 105 e-Print: 2410.13518
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These higher order subtraction constants are related to generalized form factors
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calculable in LQCD, e.g. PRD.77.094502 &108.014507 with bigger pion mass
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Introduction
® PHYSICAL REVIEW LETTERS 132, 251904 (2024) ~ 170 MeV
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Introduction

DW;-S Observab Ie\ W CFFs GPDs
exper iment (Asymmetry)

Neural Network

LQCD data > constants

W Subtraction
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Neural network

® Perceptron and Activation function

® The simplest neural network

output layer

input layer

hidden layer

()= 2 (1 + 1)+ >
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Neural network

® Multilayer Perceptron and loss function

® The simplest neural network

NT

S é ® :%7‘6\
e, e
\\V//A\\ . out

input layer

hidden layer 1  hidden layer 2
()=0C (C —2C..C 2(0)+ DFo)+ )+ )

=(()— )

2025-10-12

11



Neural network

® Early stopping

loss 4
optimal model
validation

training
>
epochs

underfitting overfitting
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Neural network
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Add LQCD data of the Gravitation Form Factors

O -t = 0.8GeV2, Q2=4.0GeV2

® The blue part fit DVCS data without 120, j S
LQCD data 0.92f . O e, J -
Consistent with the result of T o P
PRL 125, 232005 (2020) S oser S -2

® The red part fit DVCS data with
LQCD data
Effectively constrains the real
parts of H and E
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Add LQCD data of the Gravitation Form Factors

xi = 0.5, Q2=4.0GeV2
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Add LQCD data of the Gravitation Form Factors

® CLAS2015
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Add LQCD data of the Gravitation Form Factors

1
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Add LQCD data of the Gravitation Form Factors

_ 2 on2i—
® for j>0: hzj=;/0 YHED (§)

O Q2 = 4.0 GeV2
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Summary

®1. For CFF
The inclusion of LQCD data has shown a significant constraint on
both ReH and ReE.

® 2. For observables
The chi-square values of the observables exhibit strong
consistency before and after incorporating LQCD data.

® 3. For subtraction constants
The inclusion of LQCD data provides a good constraint on LO and
demonstrates good consistency in higher-order subtraction constants.

Thanks
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