
CMS data analysis tutorial: Exercise 2

Jun.-Prof. Dr. Christian Sander, Dr. Alexander Schmidt

September 2014

2 Properties of top quark events

In this exercise we take the first steps towards a real measurement using top quark events. We need
to understand how we can efficiently select top quark events and reject events without top quarks
(background rejection) at the same time.

• Starting from the requirement of at least one isolated muon, compare several other distributions
of event variables for simulated signal (tt events) and background.

• Try to find variables which are especially sensitive to separate signal from background (jet mul-
tiplicity, transverse momenta of jets and leptons, lepton isolation, b-tagging, missing transverse
energy, angular distributions). Fill all these distributions into histograms and compare between
signal, background and data.

• Apply cuts on these variables to enrich the signal over background. Try to optimize the signal
over background ratio and estimate the purity that can be achieved (based on simulation only).

• Apply your selection cuts also on data. Compare the selection efficiency between data and
simulation.
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