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M. Snigirev,14 Antoni Szczurek,15, 16 Daniele Treleani*,17, 18 and Wouter J. Waalewijn* 10, 19

1Department of Physics, University of Antwerp, 2020 Antwerp, Belgium
2Department of Physics, Central China Normal University, 430079 Wuhan, China

3Department of Physics, Technion - Israel Institute of Technology, Haifa, Israel
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9Université Catholique de Louvain, 1348 Louvain-la-Neuve, Belgium
10Nikhef, Theory Group, Science Park 105, 1098 XG, Amsterdam, The Netherlands

11Department of Physics and Astronomy, VU University,
De Boelelaan 1081, 1081 HV, Amsterdam, the Netherlands

12Institut für Theoretische Physik, Universität Regensburg, 93040 Regensburg, Germany
13School of Physics and Astronomy, The University of Manchester, Manchester, M13 9PL, U.K.

14Skobeltsyn Institute of Nuclear Physics, Moscow State University, 119991 Moscow, Russia
15Institute of Nuclear Physics PAN, PL-31-342 Cracow, Poland

16University of Rzeszów, PL-35-959 Rzeszów, Poland
17Dipartimento di Fisica dellUniversit di Trieste, Trieste, Italy

18INFN, Sezione di Trieste, Strada Costiera 11, Miramare-Grignano, I-34151 Trieste, Italy
19ITFA, University of Amsterdam, Science Park 904, 1018 XE, Amsterdam, The Netherlands

(Dated: October 27, 2014)

An overview of theoretical and experimental progress in double parton scattering (DPS) is pre-
sented. The theoretical topics cover factorization in DPS, models for double parton distributions
and DPS in charm production and nuclear collisions. On the experimental side, CMS results for
dijet and double J/ψ production, in light of DPS, as well as first results for the 4-jet channel are
presented. ALICE reports on a study of open charm and J/ψ multiplicity dependence.

I. PROGRESS IN THE THEORY OF
DOUBLE PARTON SCATTERING

A. Introduction

Theoretical predictions for double parton scattering
(DPS) require a factorization theorem for the cross sec-
tion, in order to separate the two short-distance collisions
from the long-range physics of the incoming protons. The
partonic cross section of the hard scatterings is perturba-
tively calculable. The momenta of the quarks and gluons
inside the proton are described by non-perturbative (dou-
ble) parton distribution functions (PDFs), which must be
modeled or extracted from data.

If the two hard scatterings are independent and the
two incoming partons in each proton are completely in-
dependent, the DPS cross section simplifies to

σDPS =
σ1σ2

Sσeff
, (1)

with σ1 and σ2 the standard cross sections of the individ-
ual scatterings and S a symmetry factor. This leaves a
single nonperturbative parameter σeff, which only affects
the total DPS rate. For certain applications this approx-
imation is sufficient, but one would also like to know the

limitations and proper generalization of Eq. (1). This
is reflected in the variety of topics discussed within the
DPS track at this workshop:

• Progress in factorization for DPS

• Double parton correlations in proton models

• DPS in charm cross sections

• DPS in nuclear collisions

B. Progress in Factorization

A factorization analysis of DPS [1–3] reveals a large
number of effects that are not included in the “pocket
formula” in Eq. (1):

• Correlations between the two momentum fractions,
the transverse separation of partons and/or flavor

• Spin correlations between the partons

• Color correlations between the partons

• Interferences in fermion number

• Interferences in flavor
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