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PLAN OF PRESENTATION

1) Scientific results obtained since the last year
2) Modifications of the scientific Work Plan (as compared to the initial
plan in the Grant Agreement)

3) Possibilities/needs of another request for the extension of the
project (beyond 30 November 2023)

Fruitful developments with important results in physics and code design. 

How to think about and be prepared for the post-STRONG-2020 era?
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INTEROPERATING CODES, COMMON TOOLS AND COMMON SOLUTIONS

Reminder

3DPartons gives access to open-source code necessary for high precision phenomenology in the field of
3D hadron structure, with a specific emphasis on GPDs and TMDs.

It consists of several libraries organized within a fully modular and open architecture, which allows the
possibility of permanent improvement by the addition of new models, channels or theoretical
refinements.

Galaxy of existing computing codes

As it stands, 3DPartons will be based on parts of, or offer interfaces to, various existing codes:

• PDF (LHAPDF, APFEL, xFitter),
• GPD (PARTONS, Gepard web interface),
• TMD (arTeMiDe, Nanga Parbat, TMDlib, CASCADE),
• Fragmentation functions (xFitter, Mont Blanc).
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WHAT IS THE 3D STRUCTURE OF THE PION?

Not so much is know (neither 1D nor 3D)…

Specific role of the pion in QCD.

Realistic DVCS prediction for EIC needs:

•Implementation of known phenomenological 
limits: PDFs and elastic form factors

•Fulfilling of theory constraints

•Handling higher order corrections

The whole PARTONS 

framework 

has been used 

for this study

J.M. Morgado Chavez et al., Phys. Rev. Lett. 128 (2022) 20
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FLEXIBLE MODELING OF GPDS

Key problem since the early days which 
slowed down global fitting.

Interplay of deep theoretical constraints 
requiring different fitting parameterizations.

First published attempt to model GPD with
neural networks.

Opens a path for global GPD fits 

with PARTONS

using experimental

data, pQCD, and 

nonperturbative objects.

H. Dutrieux et al., Eur. Phys. J. C82 (2022) 3, 252
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PREPARING THE GROUND FOR FUTURE MEASUREMENTS

Generic exclusive event generators.

Can integrate radiative corrections.

Fully compatible with PARTONS for systematic 
studies.

Asked by experimentalists for a long time.

Already used e.g. in BNL.

On-going impact study to evaluate what EIC 
can bring to DVCS studies.

Other exclusive processes to 

be interfaced soon.

E. Aschenaeur et al., Eur. Phys. J. C82 (2022) 9, 819
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GPD EVOLUTION FOR ALL

No generic documented publicly available 
code before.

Difficult theoretical literature in the field...

Bottleneck for many physics studies.

Timely and particularly relevant for future 
collider studies.

V. Bertone et al., Eur. Phys. J. C82 (2022) 10, 888
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PYTHON WRAPPING AND JUPYTER NOTEBOOKS

Increase community of users and developpers.

Natural way to disseminate and facilitate 
reproducible science.
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3DPARTONS WEEK


