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Collision Events

• One electron or muon
pT>30GeV, |η|<2.5

• Two b-tagged jets
pT,1>40GeV, pT,2>30GeV, |η|<2.5

• Missing transverse momentum
Emiss
T >35GeV, mW

T >30GeV

Modelling of Events

Matrix Element Method
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A profile likelihood fit is performed
using the discriminant P(S |X) in
the signal region and the lep-
ton charge in the W + jets con-
trol region. The fit results in an
observed signal significance of
3.2 standard deviations. This
is the first evidence for s-channel
single top-quark production in pp-
collisions [4].
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EVIDENCE FOR S-CHANNEL SINGLE TOP-QUARK

WITH THE ATLAS DETECTOR
s = 8 TeV-COLLISIONS AT  ppPRODUCTION IN √

While most of the scattering processes are modelled by means of
Monte Carlo event generators, contributions caused by mis-identified
prompt charged leptons are esti-
mated from data. Dedicated stud-
ies are used for this purpose. The
description of the data by the re-
sulting model is validated in the
signal and control regions. The
predictions agree with the data
within the uncertainties.
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The results agree with the stan-
dard model prediction. The over-
all uncertainty of 34% is domi-
nated by the limited amount of
data statistics.

Given the presence of the sig-
nal, its strength can be estimated.
About 540 signal events are ob-
served. The measured signal
cross section is

The production of single
top-quarks via electroweak
interactions is rare compared to
top-quark pair production via
strong interactions. However, it
is well suited for measurements
of the coupling, the CKM
matrix element Vtb and tests
of possible new phenomena
like FCNCs or heavy charged
bosons. The s-channel mode s-channel single top

is complementary to t-channel and Wt production but rarer. The inter-
ference between the s-channel and other modes is negligible.

and0.7σσσ (CMS, 2013)

Almost 20 years after the discovery of the top-quark, CDF and D0 re-

ported the observation of s-channel single top-quark production in 2014

[1]. At the LHC the relative rate of s-channel events is even smaller than

it is at the Tevatron. In consequence, two previous searches at the LHC

obtained only low signal significances, namely

1.3σσσ (ATLAS, 2014) [2,3].

. It was recorded with the ATLAS detector in
2012. The integrated luminosity corresponds to

√
−1

The analysed dataset consists of proton-proton collisions at a centre-of-
mass energy of s =8 TeV

20.3 fb .
About 14 700 events are selected.
They contain

In addition, there are two control regions enriched in W + jets and tt̄-
events, respectively. They mainly serve modelling validation purposes.

CERN, 2 March 2016
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given different scattering processes

The small signal contribution needs to be separated from the back-
grounds in order to be able to detect it. For this purpose, probability
densities of measured events X H
are computed approximately. In this context the hard scattering is de-
scribed by perturbation theory at leading order. Higher order as well as
detector effects are included as parametrizations known as transfer func-
tions.

A comprehensive package for these Matrix Element Method computa-
tions has been developed. The resulting probability densities are com-
bined into an approximate signal probability. This approach results in a
significant separation of the s-channel signal from the backgrounds.


