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https://indico.bnl.gov/e/PIEIC2020

Remote Workshop 2-5 June, 2020

Large (remote) 
interest:
➢ 138 participants 

registered
➢ Attendance: 

~100/day



Meson SF Workshop

❑ Two morning sessions from 8am 

to 1pm (ET) each day

❑ Each day included a discussion 

session at the end of the “day”

❑ Themes of each day:

➢ Setting the Stage

➢ Experiments and methods

➢ Large-x PDFs and resummation

➢ PDF and PDA

➢ Towards 3D Meson Structure

https://indico.bnl.gov/e/PIEIC2020

➢ 4 days, 8 talks each day



Pions and Kaons are fundamental



Complementarity of Experiments and Theoretical Models
Discussion leader: Paul Reimer (ANL)

Craig Roberts Tanja Horn



Overview – Experiments and Methods
Discussion leader: Paul Reimer (ANL)

Richard Trotta

Oleg Denisov

Jianwei Qiu

Oleg Denisov

Electron-Ion Collider



❑ Many exciting opportunities at existing 

and future facilities:

Summary – Experiments and Methods

❑ To better define complementarity of experiments need input from theory 

on what is interesting to measure, e.g. for valence, sea, gluon content

➢ JLab 12 GeV – TDIS, valence PDF, 

exploratory kaon measurements

➢ AMBER@CERN – DY pion and kaon, 

plus prompt photons, sea quarks

➢ EIC – pion and kaon SF over large 

range in x and Q2, gluon content

➢ EicC – pion and kaon SF

❑ Much progress with continuum and lattice calculations

Discussion leader: Paul Reimer (ANL)

Yulia Furletova

Electron-Ion Collider



Overview – large-x PDFS Discussion leaders: Tim Hobbs, Pavel 
Nadolsky, Fred Olness (SMU)



Overview – large-x PDFS Discussion leaders: Tim Hobbs, Pavel 
Nadolsky, Fred Olness (SMU)



❑ Action item for Meson SF WG: pion structure function with estimate of 

uncertainties by varying PDFs – for EIC projections

❑ For full power of quark PDFs: need for pion and kaon SF data in the large x 

region, for large range of Q2

❑ Global fit results with uncertainties show 

that clearly not there yet – very sparse 

data

❑ Time to look at flexible functional forms

Summary – large-x PDFS

❑ Resummation is important to include in 

global fits

➢ The current form: xa (1-x)b is very 

restrictive

Discussion leaders: Tim Hobbs, Pavel 
Nadolsky, Fred Olness (SMU)



Overview – PDA and PDF
Discussion leader: Craig Roberts (Nanjing U.)



Overview – PDA and PDF
Discussion leader: Craig Roberts (Nanjing U.)



❑ Examples are PDA and PDF

❑ LFWF is the unifying object

➢ Experiments sensitive to differences in 

LFWF are sensitive to EHM

Summary – PDA and PDF

➢ EHM in every hadron LFWF

➢ Scaling in parton model- QCD gluon 

corrections give scaling violations, pion FF

➢ Higgs violations (strange quark)

❑ Broadening of DA – DF 

➢ Manifestation of EHM

❑ Pion valence DF - all internally consistent 

calculations preserve:

➢ Experimental test: precise data and sound extraction in 

region 0.6 < x < 0.8 sufficient to test QCD prediction

DSE prediction

c2 fit to E615 LO

Discussion leader: Craig Roberts 
(Nanjing U.)



Overview – Towards 3D Meson Structure

Colin Egerer

Stephen Kay

Thia Keppel

Alexey 
Vladimirov

Sabrina 
Cotogno

Discussion leader: Daria Sokhan (U. Glasgow)



❑ Theoretical studies status

Summary – Towards 3D Meson Structure

➢ Define regions where it is safe to extract pion and kaon SFs

➢ Better understand backgrounds, e.g. disentangle diffractive from other 

processes

➢ Region of interest to distinguish between different models

❑ Experimental status

➢ Detector development of requirements ongoing in meson SF WG

➢ For pion GPD need to show that Sullivan process dominates – impact 

on detectors, e.g. electron calorimetry to do pion DVCS

❑ Theory can make predictions for 3D structure, but much work needed 

on phenomenological connection between data and calculation

Discussion leader: Daria Sokhan (U. Glasgow)

❑ Interesting prospects for pion TMDs



❑ Path from experiment to QCD via phenomenological analysis must be made 

very rigorous – a challenging task 

❑ Case for pion and kaon is strong 

➢ They are fundamental to our existence

➢ They have almost never been explored

The time is now to start the work because we are building facilities 

that can explore pion and kaon structure experimentally

Global Summary from the Meson SF WS

❑ Current fit form is very restrictive - time to look at flexible functional forms

❑ Pion valence DF - all internally consistent calculations preserve:

❑ To better define complementarity of experiments need input from theory 

on what is interesting to measure, e.g. for valence, sea, gluon content

❑ Fold in knowledge gained over the last ~3 decades on PDFs



Action Items Meson WG - Experiment 

❑ Continue development of projections and detector requirements

➢ Detector development of requirements

➢ For pion GPD need to show that Sullivan process dominates – impact 

on detectors, e.g. electron calorimetry to do pion DVCS

❑ Pion structure function with estimate of uncertainties by varying 

PDFs – for EIC projections

Next Meson SF Meeting: Monday 22 June at 4pm (ET)

To join the Meson WG: email one of the Conveners or Tanja Horn (hornt@cua)











Overview – PDA and PDF
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