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 |ntroduction and motivation

* Double deeply virtual Compton scattering (DDVCS)
* Inclusion lattice-QCD results
* Machine learning techniques in GPD modelling

e Summary
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Introduction

Deeply Virtual Compton Scattering (DVCS)
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Introduction

Nucleon tomography:
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Energy momentum tensor in terms of form factors
(OAM and mechanical forces):
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Introduction

Total angular momentum:
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JI'S sum rule

“Mechanical” forces acting on quarks, e.g. pressure in nucleon center:
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Introduction

GPDs accessible in various production channels and observables
— experimental filters

{ {
Y Y
(oro
N N N N

DVCS TCS HEMP
Deeply Virtual Compton Timelike Compton Hard Exclusive Meson
Scattering Scattering Production

more production channels sensitive to GPDs exist!
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Shadow GPDs V. Bertone et al.,

Phys. Rev. D 103 (2021) 11, 114019
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We found such GPDs for DVCS for both LO and NLO
(for discussion see also PRD 108 (2023) 3, 036027)
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Studies less sensitive to model bias:

probing nucleon tomography at low-xB (see: PLEB 793 (2019) 188)
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extraction of D-term (see: Nature 570 (2019) 7759, ET,
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EPJC 81 (2021) 4, 300)
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Froissart-Gribov projections (see: Kirill Semenov-Tian-Shansky's talk)
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Double DVCS K. Deja, V. Martinez-Fernandez,

B. Pire, PS, J. Wagner
Phys. Rev. D 107 (2023) 9, 094035

* The process allows to directly probe GPDs outside x=¢ line,
but is much more challenging experimentally
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* We revisit DDVCS phenomenology in view of new experiments, including
reevaluation of DDVCS and BH cross-sections with Kleiss-Stirling spinor techniques

e Obtained results are available in PARTONS and EplC MC generator
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Double DVCS

DVCS
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Double DVCS

DVCS TCS
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Double DVCS

DVCS TCS In ep experiments
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Double DVCS

DVCS TCS In ep experiments DDVCS

e e ,u_l_
- g2 =0 -
A é
q qd1
i P i > "
N N
10 10 10
— 8T 1 8 - 8
g g g
(D) — — (D) — (D)
& ° G ° & °
N4 - - N4 - 84
d C C
2 : 2 F : 2 -
o E— 0 | | | | 0 | | | |
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Q2 [GeV?) Q2 [GeV?) Q2 [GeV?]

Pawet Sznajder / Addressing the problem of model dependency / December 1, 2023



Double DVCS K. Deja, V. Martinez-Fernandez,

B. Pire, PS, J. Wagner
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Double DVCS K. Deja, V. Martinez-Fernandez,

B. Pire, PS, J. Wagner
Phys. Rev. D 107 (2023) 9, 094035
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Double DVCS

K. Deja, V. Martinez-Fernandez,
B. Pire, PS, J. Wagner
Phys. Rev. D 107 (2023) 9, 094035

corresponding ALU asymmetry

Unpolarised cross-section
integrated over
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Lattice-QCD

* Exploratory study to include lattice-QCD results!

Reduction of GPD model uncertainties due to
inclusion of pseudo-latticeQCD results
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Principles of modelling

Double distribution:

H(x, & 1) = JdQ F(B. a. ) H(—¢,8)

where:

H (&, ¢)
H(z,§)

dQ =dfdao(x — ) — ab)

o+ <1

from PRD83, 076006, 2011
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Principles of modelling H. Dutrieux et al,,

Eur. Phys. 4. C g2 (2022) 3, 255
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Principles of modelling H. Dutrieux et al,,

Eur. Phys. 4. C g2 (2022) 3, 255
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Our ANNSs: Requirements:
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Demonstration of results

H. Dutrieyy et al.,
Eur. Phys. J. C 82 (2022) 3, 252
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Conditions: Technical detail of theanalysis: = ===a. GK
e Input: 400 x = € points * Minimisation with genetic algorithm ANN model
0
generated with GK model * Replication for estimation of model uncertainties 68% CL
5 ] . . Fc+ Fs+ Fp
* Positivity not forced * “Local” detection of outliers

* Dropout algorithm for regularisation
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Demonstration of results
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Conditions:

* |Input: 200 x = € points
generated with GK model
* Positivity not forced

Pawet Sznajder / Addressing the problem of model dependency / December 1, 2023

0.5)

H(x, §

075

T —
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Demonstration of results

H. Dutrieyy et al.,
Eur. Phys. J. C 82 (2022) 3, 252
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* Recent progress in:

e understanding of fundamental problems, like deconvolution of CFFs
— important for extraction of GPDs

* description of exclusive processes
— new sources of GPD information

* modelling of GPD, fulfilling all theory-driven constraints (including positivity)
— subject not touched enough in the current literature
— developed in mind for easy inclusion of latticeQCD data

* Up next:
* Practical use of new modelling techniques — multichannel GPD fits

* Inclusion of real lattice-QCD results
* Higher-twist corrections to DDVCS
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