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Some of the goals at EIC
Imaging transverse spatial distribution of 

quarks and gluons

Exclusive reactions

DVCS DVMP



Generalized parton distributions (GPDs)
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qQCD matrix element between the p and pʹ
qNon-forward limit                  quark and gluon distributions

qsecond moment of GPDs total angular momentum of 
quarks and gluons in the proton.

qprobe the energy-momentum tensor nucleon mass. 

qpressure and shear forces inside hadrons               higher twist 

More information from GPDs



Inverse problems in QCD
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qFirst inverse problems

Inverse problem

qSecond inverse problem

QCD Theory

Observables
(fragmentation functions, Compton form factors, 

etc)

Experiments
(JLAB, EIC)



Motivation

e  p                 eʹ pʹ 𝜸

S. Liuti, G. R. Goldstein, 
et al, Phys. Rev. D 101, 

054021 (2020). 5



Experimental data

Phys. Rev. Lett. 128, 
252002 (2022),

 2201.03714

Jefferson Lab 
Hall A

6



qWe use a “canonical” approach to perform a Bayesian likelihood analysis.

qThe joint likelihood of the parameters of interest is calculated as a simple 
product of Gaussians.

ℒ =#
!"#

$

𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛(𝑥, 𝜇, 𝜎)

𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛 𝑥, 𝜇, 𝜎 ∝ 𝑒𝑥𝑝 −
1
2
𝑥 − 𝜇
𝜎

	

qMarkov Chain Monte Carlo (MCMC) algorithms are used to take 
multidimensional probability density functions and generate set of 
representative samples.

qThese samples are used to create easy visualizations of the samples in the 
form corner plots.
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https://arxiv.org/abs/2410.23469

Likelihood Analysis
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https://arxiv.org/abs/2410.23469


Canonical Likelihood 8

https://arxiv.org/abs/2410.23469

https://arxiv.org/abs/2410.23469


qmore constraining method 

qinvolves calculating some differences of cross sections for combinations 
choices of two angles.

Difference likelihood result
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CFFs calculated using difference 
likelihood

Not the complete table
For full results, please  see

 https://arxiv.org/abs/2410.23469
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https://arxiv.org/abs/2410.23469


A. V. Belitsky, D. Mueller, and 
A. Kirchner, 

Nucl. Phys. B629, 323 (2002).

B. Kriesten, S. Liuti,
Phys. Rev. D 105.016015

(2022)

E = 10.591 GeV
Q2 = 4.53 GeV2

xBj = 0.369
t = -0.20942 GeV2
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https://doi.org/10.1016/S0550-3213(02)00144-X
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What next can be done!
qPossibility to improve the Analysis More Observables
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Conclusion
qAttempt to have a possible extraction of Compton form factors from 

unpolarized DVCS cross-section.

qNeed of more observables 

qImprove the extracted CFFs by having one more observable such as 
polarized cross-section.

qworking on the formalism (soon to be on arxiv)
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𝝈UU, 𝝈LL, 𝜖, Φ and the interference terms



• Low x 
• High Q2 
• more polarizations  
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Possible solution at EIC

Better 

quantification!



Next / Future Steps
qPossible Analysis for the Chiral odd sector 

qExclusive meson production 

HALL  A
data
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Joint Likelihood analysis with the 
FUU cross-sections and asymmetry 

data (ALU, ALL, AUL) for 𝛑0 data

Phys. Rev. Lett. 127, 152301
Phys. Lett. B 02, 032 (2017)
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more to this on 
Tuesday
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Thankyou
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Backup slides
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