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A
Triggers

A.1 Trigger Menu for Initial Luminosity

Table A.1 lists the trigger menu for L = 1031 cm−1s−1. Out of the available trigger chains,
e20 loose and mu10 are most suitable for analyses involving top quarks and they are used
throughout this thesis.

Data Stream Trigger Chains

egamma 2e5 medium e20 loose em105 passHLT

g20 loose

muon mu10 2mu4 mu20 MSonly

jet/tau/EtMiss tau50 loose 2tau20i loose 2tau29 loose

j10 j50 j80

j115 j140 j180

j265 j350 3j25

3j60 3j180 4j45

4j80 4j95 3j35

xe30 xe35 tight te360

minimum bias mbSpTrk mbMbts 2

Table A.1: The primary triggers per physics data stream for initial luminosity. The naming
convention is discussed in Section 2.2.5.

A.2 Trigger Efficiency for e20 loose

The trigger efficiency for e20 loose is obtained from a tt sample in which the reconstruction
is performed with a newer version of Athena because of a problem in the algorithm used in
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the original sample. The problem and the implementation of the correction are described
here.
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(a) The efficiency of e20 loose versus the ϕ of
the electron in the original sample.
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(b) The efficiency of e20 loose versus the ϕ of
the electron in the reprocessed sample.

Figure A.1: The efficiency of e20 loose versus the ϕ of the electron from the leptonically
decaying top quark, which satisfies |η| <2.5 and pT > 20 GeV.

In the sample that is used to describe the semileptonic and dileptonic tt events in this
thesis, the event reconstruction is performed with Athena release 14.2.20.3. It turns out
that the algorithm used for the Level-2 electron trigger is not implemented correctly in this
release, which results in inefficient tracking in some regions. This is reflected by a modulation
in the trigger efficiency as a function of the azimuthal angle ϕ of the electron, which is
expected to be an approximately flat distribution based on the symmetry of the detector.
Figure A.1(a) displays the observed modulation in semileptonic tt(e) events. Obviously, this
faulty simulation of e20 loose should not be used.

In the presented analyses, the effect of e20 loose is obtained from an alternative
sample, in which the electron trigger is simulated correctly with Athena release 15.3.1.6.
Indeed, Figure A.1(b) shows that the efficiency of e20 loose is practically constant over
the entire range of the azimuthal angle of the MC electron in this sample. In fact, it
turns out that the e20 loose requirement has very little impact on the distributions for
selected events. This is explained by the event selection. A medium electron is required to be
reconstructed with pT > 20 GeV and |η| /∈ [1.35, 1.57], which is a stronger requirement than
e20 loose. Figure A.2 shows how the trigger requirement hardly affects the distributions of
reconstructed medium electrons. The ratio of distributions before and after the e20 loose

requirement for the reconstructed electrons is nearly 100% and well-nigh flat in ϕ as well as
η. The only impact is due to the finite resolution of the reconstructed transverse momentum,
which is reflected by the turn-on behaviour in the region pT ∈ [20, 30] GeV (cf. Figure A.3).

Since the applied selection requirements always include both the trigger requirement
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(a) The impact of e20 loose on the η of the
reconstructed medium electron in the reprocessed
sample.
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(b) The impact of e20 loose on the ϕ of the
reconstructed medium electron in the reprocessed
sample.

Figure A.2: The efficiency of e20 loose with respect to the reconstructed medium electron in
the reprocessed sample.

and the medium electron requirement, an effective way to account for e20 loose is to
parameterize the impact on the reconstructed medium electron. In the original sample,
each event in which one medium electron is reconstructed acquires a weight according to
this parametrization,which depends on the pT of the reconstructed electron. This weight
ensures that the efficiency distribution follows the correct behaviour. The parametrization
is described by the function

feff(pT) =

{

fturn-on(pT) =
(

a
p2
T

+ b
)

Erf(cpT − d) for pT < 30 GeV

fconst = fturn-on(pT) |pT=30 GeV for pT > 30 GeV

The curve in Figure A.3 corresponds to the best fit in the interval pT ∈ [20, 30] and the
obtained parameters are

a = −46.5

b = 1.05

c = 1.71

d = −33.8

(A.1)

The achieved behaviour with the correction applied to the original sample turns out to be
in good agreement with the desired behaviour. The parameterized efficiency of e20 loose is
applied to all results concerning tt events presented in this thesis, unless specified otherwise.
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Figure A.3: Impact of e20 loose on the re-
constructed medium electron in
tt(e) events in the reprocessed
sample.

144




