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Motivation

One of the dominant backgrounds at the LHC (Large Hadron Collider) at CERN are effects of the
so-called Underlying Event (UE). This background is composed of various QCD (Quantum Chromo
Dynamics) effects, is non-reducible and contributes by varying degree to all measurements at
hadron-hadron colliders such as the LHC. The situation is being complicated by the fact that these
QCD interactions are happening at comparably low scales where the coupling constant, ag, is large
and hence perturbation theory is not applicable anymore. This leads to the necessity to model these
effects with Monte Carlo (MC) generators. Modelling, however, introduces a large number of
phenomenological parameters that need to be adjusted to data to give a realistic description of data.
This process is commonly known as “tuning” of MC generators to which | contributed significantly
[1-8] during the process of my thesis. Tuning relies on specialised measurements that are sensitive to
effects of the Underlying Event of which several have been performed at the LHC and the Tevatron.
This projects aims to measure the UE measurement in way that is very different to previous
measurements that are always sensitive to several effects.

Pile-up correction

T his measurement

We try to separate and neglect contributions from the main interaction (Z boson production) from

the remaining event activity, namely Multiple Parton Interactions (MPI) that are parton-parton

interactions happening in addition to the hard interaction of interest in the same proton-proton
collision. We measure track-based event-shapes, e.g. transverse Thrust
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in Z — e"e” events where after removal of the leptons and a requirement on a low value of p, (7)),
the remaining event activity should come from MPI. Tracks are measured in the Inner Detector of
ATLAS and electron energies in the electromagnetic calorimeter (ECAL).

We choose to analyse ATLAS data from the data taking period Figure 1: HBOM Thrust (transverse) Figure 2: MC- Thrust (transverse)
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Unfolded distributions
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