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RECENT RESULTS ON INCLUSIVE
QUARKONIUM PAIR PRODUCTION
IN PROTON-PROTON COLLISIONS

e

Hevenily, there has been ruch inleresl in Lhe pair produciion of chormona. One of the man
motivalions bebind these studies 1 thal the production of quarkonium pors s erpecled fo e
crve an mporiant coniribution from the double porton scallering (DFPS) produchion mode. A
large: effective cross-seclion ous s found from the empirion] analyris of the Jfy-poir prodec-
tion — mboul a foclor 2.5 smaller than the wmally aocepled o = 15 mb. Here, we presend
the: revend resulls of owr mleuletions of the x. por production, moinly @n Lhe single parton
scullering (51°5) mode. An imporionl feaiure s Dhal the simgle-gluon exchange mechonism can
lo some exlend mimic the behavior of the DPS produclion.

Keywords perturlalive QU gquarkonia, mulliparbon proosses.

L. Introduction

The production of J/y-paire has been suggested
as a probe of the double-parton seattering (IDPS)
processee [1]. More generally, the DPS prodoction
mirle B expected to be cspecially important in the
charm sector [2]. Therefore, recently, there has heen
much interest in the quarkoninm pair production in
proton-proton collisions also from the experimental
gide. Among others, the cross-sections for the produoe-
tion of J/t-paira were measured at the Tevatron [3]
and the LHC [4 7].

A number of puzzsles remain with these data, how-
ever. For example, the single parton seattering (SP5)
leading order of CNael) (see, egg., [8, 9]) does not
describe well all the kinematic distributions in the
case of the ATLAS and CMS data. Especially, when
the rapidity diftance Ay between two J i mesons is
large, it falls short of experimental data If one as-
eribes the whole discropancy to DPS procosses, the
normalization of 15 comes out a factor ~ 2.5 larger
than in other hard processea. It is still an open issoe
at the moment whether this points to a nonuniver-
sality of 3PS effects or whether there are additional
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single parton scattering mochanisms not taken into
actount up to now.

This problem motivated our recent studies of the
Xe-pair production in the kpe-factorization [10] and
af the production of y-pairs associated with a ghion
(jet) in the collinear factorization [11]. We snmnarize
these works in this contribution.

2. Production of y,.-Pairs

In the standard hard seattering approach, the cross-
section of the production of a pair of quarkonia a, b is
calcnlated from a convolution of parton densities with
a partonr-level crogs-section (see the left diagram in
Fig. 1). However, at high energies, favored by a rise
af the gluon distribution at small =, there s a gi=-
ahle contribution from processes in which two or more
hard processes procesd in the same proton-proton ool-
ligion (see the right diagram in Fig. 1).

Omne commonly assumes the factorized ansatz for
the produection cross- section in the DPS mode:
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