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Status: pion and kaon structure functions

Pion
¾ Pointwise behaviour of pion’s valence-quark distribution function: agreement between 

predictions from lQCD and symmetry-preserving QCD-consistent continuum analyses
¾ Amongst existing phenomenological studies of pion structure functions, only one employs a 

next-to-leading-order analysis that includes threshold resummation.  This study is unique in 
producing a valence-quark DF that is consistent with large-x QCD and matches continuum 
and lattice prediction

¾ General disagreement between phenomenological results and theory predictions for the 
pion’s valence-quark DF feeds into uncertainty about pion’s glue and sea distributions

¾ Resolution of these conflicts must await 
– Improved phenomenological analyses that include threshold resummation
– New data that constrains the pion’s glue and sea distributions.
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World Data on pion structure function F2
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Pion Drell-Yan DIS (Sullivan 

Process)

FNAL E615

CERN NA3

Amount of data 
is limited…

[HERA data 
[ZEUS, NPB637 3 
(2002)]→ also see talks by Oleg Denisov, Vincent Andrieux, Richard Trotta, Rachel Montgomery, …Ta
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EHM
COMPASS++/AMBER (PION INDUCED DY) (VINCENT)

15/06/20

Oleg Denisov
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Pion structure in 
pion induce DY
Expected accuracy 
as compared to 
NA3

PHASE-1



Pythia-based MC simulation for prompt photons production was used
for preliminary estimation of kinematic range accessible at COMPASS. It
was compared with corresponding ranges accessible by previous
experiments with pion beams.

Possibilities to identify signal and reject background were tested. Some
optimization of the setup from point of the material budget was tested.

COMPASS++/AMBER (Prompt Photons) 
(Charles)

At the moment there is no experimental information about gluon contribution in kaon.
Calculations based on Dyson-Schwinger equations predict 6 times smaller contribution
at hadronic scale in respect to pion (Phys. Rev. D93 (7) (2016) 074021)
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Status: pion and kaon structure functions

Kaon
¾ Glue and Sea – Predictions:

– DFs very similar to those in the pion
– Detailed comparison requires the use of mass-dependent splitting functions. 
– Development underway … Preliminary conclusions: 

i. Light-front momentum fraction carried by s-quarks in the kaon increases by ∼ 10%; 
ii. Compensated by a commensurate decrease in fracƟons carried by glue (−1%) and sea 

(−2%). 
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COMPASS++/AMBER (kaon induced DY) 
(Vincent)

Extremely important to compare the gluon content of kaon 
and pion (emergent mass)

Projected statistical errors after 140 days of running,
compared to NA3 stat. errors
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NEEDS: pion and kaon structure functions

¾ Standard Model’s (pseudo-) Nambu-Goldstone modes – pions and kaons – are basic to the 
formation of everything from nucleons, to nuclei, and on to neutron stars. 

¾ Hence, new-era experiments capable of discriminating between the results from models, 
phenomenology and QCD-connected predictions should have high priority. 

¾ Phenomenological methods needed to proceed from data to DFs must match modern 
experiments in precision. 

¾ Theory: continuum and lattice analyses of the pion’s valence-quark DF are converging on 
the same form, confirming the longstanding QCD expectation
– But, lattice results for the pion’s glue and sea distributions would be very valuable. 

¾ Even more true for the kaon.
– Only one extant lattice study of kaon DFs
– Addressing solely valence distributions
– Disagreeing in many respects with continuum predictions 
– Conflict with large-x QCD
⇒Many opportunities are available.
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