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WG2 Theory & Experiment Summary
(a very biased one!)

O.Fedkevych & S. Leontsinis 
● Theoretical foundations and generalized parton distribution functions
● First principle calculations from Lattice QCD
● Phenomenological studies
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Let’s start with the first-principles results for dPDFs
● Markus Dieh (arXiv:2310.16432) and co-authors developed the 

theoretical framework to study the evolution of color-dependent dPDFs

● The evolution of transverse-dependent dPDFs and corresponding 
pheno results were reported by Oskar Grocholski

● The NLO calculations for the massive splitting functions were 
presented by Peter Plößl

● The results are available in the ChiliPDF lib  (arXiv:2112.09703)

● Rudi Rahn (2305.09716) presented the calculations for the matching 
kernels within the Large Momentum EFT  framework (which can be 
used for Lattice QCD calculations)
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Which smoothly brings us to Lattice QCD results
● Rudi Rahn (2305.09716) presented the calculations for the matching 

kernels within the Large Momentum EFT  framework (which can be used for 
Lattice QCD calculations)

● Daniel Reitinger provided us an update on the lattice QCD calculation and 
discussed the impact of polarization dPDF moments for various flavour 
channels

● Jian-Hui Zhang  (2304.12481) demonstrated how the Large Momentum 
EFT can used in the Lattice QCD calculations and provided an overview of 
the existing results
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The model-dependent predictions for dPDFs
● Edgar Huayra (arXiv:2305.11106) discussed the impact of 

partonic correlations on the effective DPS cross section

● Lawrie Smith demonstrated that one can construct the symmetric 
dPDFs using the MPI model by Sjöstrand & Skands

● Boris Blok applied the hot spot model to extract the value of 
sigma effective from the data  (2212.08848)
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Pheno results
● Vladimir Saleev provided theoretical predictions for SPS and DPS cross sections 

for various charm meson production channels 

● Luca Rottoli (arXiv:2307.05693) presented a strategy  to disentangle multi-parton 
interactions from the primary scattering in a hadron-hadron collision

● The DPS can be studied at the EIC, as proposed by Matteo Rinaldi

● We gradually move from DPS towards TPS studies (see the talks by David 
d’Enterria, Marina Maneyro and Hua-‐Sheng Shao) 
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Same sign WW production with CMS                           Phys.Rev.Lett. 131 (2023) 091803
WG2 summary

 

https://inspirehep.net/literature/2091619
https://arxiv.org/pdf/1612.05582.pdf
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J/ψ+Y production with LHCb                                                           JHEP 08 (2023) 093
WG2 summary

 

https://inspirehep.net/literature/2662581
https://arxiv.org/pdf/1612.05582.pdf
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J/ψ pair production with LHCb                                                              LHCb-PAPER-2023-022 
WG2 summary

 

• 


•

N (J/ψ + J/ψ) = (2.187 ± 0.020) × 104

σ (J/ψ + J/ψ) = 16.36 ± 0.28 (stat) ± 0.88 (syst) nb

https://inspirehep.net/?
https://arxiv.org/pdf/1612.05582.pdf
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J/ψ pair production with ALICE                                                              arXiv:2303.13431
WG2 summary

 

• 


•Assuming all di-J/ψ events are DPS  

•DPS effective cross section from


•prompt: 


•non-prompt: 

N (J/ψ + J/ψ) = 59.3 ± 13.5 (stat) ± 4.4 (syst)

σeff = 6.7 ± 1.4 (stat) ± 1.1 (syst) mb
σeff = 6.7 ± 1.6 (stat) ± 2.7 (syst) mb

https://inspirehep.net/literature/2648593
https://arxiv.org/pdf/1612.05582.pdf


• 


•

N (J/ψ + ψ(2S)) = 629 ± 50

σ (J/ψ + ψ(2S)) = 4.49 ± 0.71 (stat) ± 0.26 (syst) nb
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J/ψ+ψ(2S) production with LHCb                                                              LHCb-PAPER-2023-023
WG2 summary


σeff =
σ(J/ψ)σ(ψ(2S))
σ (J/ψ + ψ(2S))

= 7.1 ± 1.1 (stat) ± 0.8 (syst) mb

https://inspirehep.net/?
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Triple J/ψ meson production with CMS                                                 NP 19 (2023) 338
WG2 summary

 

• 


•

N (J/ψ + J/ψ + J/ψ) = 5.0+2.6
−1.9

σ (J/ψ + J/ψ + J/ψ + X) = 272+141
−104 (stat) ± 17 (syst) fb




Triple J/ψ fractions: ~6% SPS, ~74% DPS and ~20% TPS

σeff = 2.7+1.4
−1.0 (exp) +1.5

−1.0 (theo) mb

https://inspirehep.net/literature/1965242
https://arxiv.org/pdf/1612.05582.pdf


•More and more processes are newly 
discovered/studied 


•still space to fill in phase-space

•processes are in our datasets - we 
just have to look for them


•But..

•Still plenty of phase space 
unexplored ..?

•Input to theory limited ..?


•Or stats too low

•worth having this table updated 
together with the TPS processes
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Remarks
WG2 summary

Phys. Rept. 889 (2020) 1-106

LHCb

LHCb

LHCb

+ALICE

+LHCb
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The very first DPS paper was published 40 years ago...
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Only recently it was confirmed that the DPS cross section in pA scales in a non-
trivial way!


