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• Instead of conclusions …

Outline:

pQCD precision frontier 
Hadronic structure



Goal and scope of the workshop



“Ideally, by the time the EIC will turn on, it would be 
hoped that the precision of theoretical calculations 
should be on par with what has by now been achieved 
for the LHC, with NNLO corrections available for many 
observables and extractions of PDFs and FFs at NNLO 
standard and using numerically efficient tools. 

With EIC construction now forthcoming, and with 
planning for EIC detectors underway, we believe it is 
timely to review the status of the theory for ep collisions 
at the EIC, to take stock of what has been achieved, to 
identify outstanding problems, and to forge new 
collaborations and alliances that will tackle them.”

From our proposal:



Numbers & format:

• ~25 participants

• 1 hour time slots, ~40 min. speaking time,
no limit on discussions 

• 21 talks (4-5 per day -- only one per Zoom)



Aschenauer



Fermilab / Les Houches

Campbell, Huston, Knuteson,… 

back in 2001 ...



Fermilab / Les Houches

Campbell, Huston, Knuteson,… 

back in 2001 ...

Now is the time to start this for EIC !



Selected highlights:  
pQCD precision frontier
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Borsa, de Florian, Pedron

Boughezal, Petriello, Xing
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• especially an issue for SIDIS, azimuthal asymm., TMDS



Liu, Melnitchouk, Qiu, Sato
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• All-order QCD threshold resummation for differential
distributions  à application to SIDIS at EIC

Forte



• All-order QCD threshold resummation for differential
distributions  à application to SIDIS at EIC

Forte

• Power corrections to QCD hard scattering:
Threshold resummation / low-scale behavior of
strong coupling, eikonal approximation.

Sterman

à for                          power corrections start at 
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Selected highlights:  
Hadronic structure



• higher orders:  

Trends in extractions of distribution functions:  

global analysis of fragmentation functions at “nearly NNLO”
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Borsa, de Florian, 
Sassot, Stratmann
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• simultaneous global analyses Sato



• first joint analysis of unpol. PDFs and FFs Sato, Andres, Ethier,
Melnitchouk (JAM)



• polarized glue



TMD fits Cerutti (MAP Collab.)



TMD fits Cerutti (MAP Collab.)



TMD fits Cerutti (MAP Collab.)

crucial for JLab and EIC



Arratia“back to the future”:  H1 data



Arratia“back to the future”:  H1 data

• advances & new ideas in theory in past decade

• new techniques for unfolding based on ML



• tool development Hekhorn (NNPDF Collab.)

fully open-source



Olness



• so, how about the “EIC wish list”?



Instead of conclusions



• Research Unit FOR2926:  Hamburg, Regensburg, Tübingen 

• Spokesperson:  V. Braun

• so far, 2019-2022
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• high-order pQCD computations: 
evolution, SIDIS, DVCS, TMDs, J/𝟁

• high-order extractions of PDFs, nPDFs, FFs, TMDs
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• funds primarily used for hiring postdocs and PhD students

• so far, around 50 publications

• substantial contributions to EIC Yellow Report



• funds primarily used for hiring postdocs and PhD students

• so far, around 50 publications

• substantial contributions to EIC Yellow Report



• EIC equal opportunity program (EICEO):
special visitor program for international female scientists

• short-term fellowship for early-career female scientist
(e.g., after career break)

• two-year scholarship for excellent female PhD student 
(Hamburg)

• FOR2926 master program for female student


