
DIS2022 WG4 Summary

1

XXIX International Workshop on Deep Inelastic 
Scattering and Related Subjects (DIS 2022)

Santiago de Compostela, Spain May 2-6, 2022

Olga Evdokimov, University of Illinois Chicago
Xuan Li, Los Alamos National Laboratory

Maria Vittoria Garzelli, Universitaet Hamburg



DIS2022 WG4 topics covered 
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Jet production, jet shapes, jet substructure

Heavy-flavoured jets in vacuum and in medium

Open and hidden Heavy-flavoured mesons production and
decay in vacuum and in medium

Top quark production

Strong coupling constant and PDF extraction

Some overlap with other Wgs, especially WG3 (joint top quark session)
and WG1 

~ 40 – 50 talks + 2 posters



NNLO full-color for jet observables at the LHC
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Inclusive jet 
production: 
effect up to 20%

Dijet production: effects up to 60%
No PDF agree simultaneously in all y bins
PDFs using jj LC predictions need a refitting Jonathan Mo



News from PB method
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TMD multijet merging: improve 
description at high pT
Work in progress: dynamical 
merging scale 

Good description at intermediate 
At low  missing higher-orders

Armando 
Bermudez 
Martinez

Mees van KampenDijet azimuthal correlations Z boson pT spectrum



Jet shapes in H/V+jets 
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Jet mass: global, non-global and clustering logs 

Fixed-order calculation: two gluon emission

Kamel Khelifa

Resummation effects + non-perturbative effects (hadronization, UE)



Charm and bottom dijets
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Hybrid factorization

Similar behaviour for other differential distributions

Antoni Sczurek

R
AA

Charm/bottom dijet ratio



Improving b-jet identification
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Jet substructure observables
to build b-jet taggers:

1-dim jet angularities
2-dim primary Lund plane

Comparable performances to track based taggers,
But not as good as for multivariate taggers
 
Combination of different techniques Oleh Fedkevich, 

Simone Caletti

ROC curve: 

efficiency of selecting b-jet signal vs. efficiency of 
selecting light jet background

Area under the ROC would be maximal for perfect discrimination



Heavy-flavoured mesons
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new scheme for pp:
S-ACOT-MPS GM-VFNS
(corresponding to S-ACOT- for 
DIS)

Marco Guzzi



Forward heavy-flavour and neutrinos
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Energy distribution of
Charm and tau neutrinos: 
important sensitivity 
to large-x PDFs

Mary-Hall Reno



Top production and large-x PDFs
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Impact of mtt 1-D
From ATLAS and 
CMS

ATLAS data /N=1.46
CMS data /N=3.17

Marco Guzzi



Single-top in the t-channel
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First appear at NNLO,
RR, RV and VV contributions

Important if % precision in single-top is reached

Larger effects in differential distributions

Total cross-section:

Christian Broennun-Hansen



tqhadroproduction
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- Sensitive to anomalous electric and magnetic dipole moments
- Sensitive to FCNC

aNNLO

Nikolaos Kidonakis



Top-antitop hadroproduction

13



Projected Transverse Momentum Resummation
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Small qT regimeImportant to reduce the theory error on 
pT(tt), (tt) distributions

Wan-Li Yu



Heavy-flavour production in dense QCD matter
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Final-state effects:
Elastic energy losses
FF modified due to medium-modified splitting functions 

Initial state effects: transverse momentum broadening  +          power corrections                  + radiative energy loss
                               (multiple collisions, already in pA)      (coherent multiple collisions in AA
                                                                                              =dynamical shadowing) 

Weiyao Ke

CNM effects strong in asymmetric systems



Quarkonium suppression
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Quarkonium melts in QGP (Matsui and Satz): the suppression is related to properties of the medium

Suppression due to initial state effects less dependent on centrality

Miguel Angel Escobedo

Quarkonium formation sensitive to initial state effects
Simple model for shadowing: Glauber + triple pomeron

Hot medium effects (except recombination) encoded in 
survival probability, which is simply modeled 
(model inspired to NRQCD, ….). 

R
AA



Heavy-flavour jet production
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Heavy-flavour jets:
how to separate IS and FS effects ?

Ivan Vitev
In medium splitting functions can be measured through
jet-substructure observables



Extraction of q-hat in CNM
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q-hat is input for jet quenching models, it encodes the properties of the medium
Direct relation with pT broadening in QGP
Global fit of data using as a theoretical basis multiple parton scattering in higher twist framework

Data on SIDIS, DY, Heavy-Quarkonium

Peng Ru Future coverage

Present coverage



Ultra pheripheral collisions
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UPC producing charm at LHC tremendous potential for probing small x dynamics 
(10-5 – 10-6) at moderate Q2 (at EIC one can reach 10-3 only) 

Mark Strikman



Photoproduction of exotic states
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Channel usable to confirm the existence (or not) 
of resonances observed in e+e- experiments

Studies foreseen at the LHC and RHIC
Victor Goncalves



Charmonia two-photon transition

21

Further extension: 
different leptonic and radiative transitions
bottomonia 

Meijian Li



Partonic structure of p, , 
c
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Also helicity and transversity PDFs, unpolarized GPDs, can be extended to polarized GPDs and TMDs

Calculations at  a low resolution scale using Light Front Quantization approach

Tiancal Peng



Apologies.....and some conclusions
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Apologies for the talks and posters not (yet) included, 
just due to the lack of time.

Personal conclusions:
* Control of the pp baseline with precision important 
for Cold and Hot Nuclear Matter effect studies
* Importance of reinterpreting nPDFs in terms of 
microscopic phenomena
* Importance of improving accuracy of calculations for 
charm and bottom predictions
* Jet substructure techniques promising for new 
applications 
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