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Project Description:

This project aims to investigate the feasibility of studying double parton scattering and
vector boson and another vector boson and quarkonium-associated production in ALICE
[1] during Run 3. A wide range of measurements of various quarkonium species
production have been studied in ALICE for over a decade. This is due to the high
production rates achieved at the LHC allowing not just a study of inclusive quarkonium
production [2], but also testing more exclusive final states. One such observable is
the associated vector boson plus quarkonium. According to [3] correlated W-boson and
quarkonia production offers a clean test of the colour-octet mechanisms. The first
experimental searches were conducted at the CDF using the W+y channel [4]. The
ATLAS collaboration has studied vector-boson scattering using a wide range of channels
[5] (and references therein]. A couple of interesting studies are W+W [5] and W+J/y [6].
These channels are accessible with the ALICE Run 3 detector [7] and beyond. W bosons
[8,9] and J/y [2] have been studied extensively in ALICE. The advantage of studying
double parton scattering in ALICE is centred around ALICE’s capabilities, such as
measuring all particle species to low transverse momentum (pr) close to zero i.e. pr < 0.1
GeV/c. The ALICE detector geometry is a huge advantage because it includes the central
barrel (Jn| < 1) and forward muon spectrometer (-4 < n < -2.5) enabling access to small
Bjorken-x measurements. Therefore, measurements in ALICE provide a cross-check and
complement measurements from other experiments such as ATLAS at the CERN’s Large
Hadron Collider (LHC).

This project intends to explore whether it is feasible to study W(—uv) boson candidates
each correlated with another W(—pv) and with J/y(—pu) candidates in the same event
in proton-proton (pp) collisions at 13.6 and 5.36 TeV using the ALICE detector in Run 3
[7]. This study will first be performed using PYTHIA [10] standalone simulations followed
by realistic Monte Carlo (MC) simulations including the ALICE detector configuration to



estimate the expected rates for this signal in the analysis of experimental pp data at the
same energy.

Objective

PYTHIA 8 calculations will be performed and compared with the results obtained from
anchored Monte Carlo (MC) data which will be performed during this study. The analysis
will be extended to pp data collected by ALICE in Run 3. The tools and data samples are
available on the ALICE GRID as a requirement of the ALICE Collaboration. ALICE data
analysis tutorials are presented three times a year by the ALICE O2 team.

The candidate will learn to work in a modern high-energy physics data analysis
framework, written in C++ and based on ROOT and ALICE O2. The work will also include
Monte-Carlo simulations within this framework and the usage of the worldwide LHC
ALICE computing grid.
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