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1 The hadronic tau trigger in ATLAS

The ATLAS experiment at the Large Hadron Collider (LHC) at CERN has been
motivated by the search for the Standard Model Higgs boson and for new physics,
such as Supersymmetry and exotic heavy resonances. The sensitivity of those searches
is enhanced when tau leptons decaying to hadrons are included. A key element in
the selection of these events is the hadronic tau trigger, which has been commissioned
to achieve a good rejection against QCD jets while maintaining a high efficiency for
signal events (see e.g. [1], [2]). A tau trigger decision starts with a calorimeter seed
at the hardware-based Level 1 (L1) trigger and passes on to software algorithms in
Level 2 (L2) and Event Filter (EF) chains for several energy thresholds and quality
requirements. Details on the performance of the tau trigger can be found in [3].

2 Tau trigger configuration for high luminosities
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and tight) are available for each tau trig-
ger chain, corresponding to different tau
identification efficiency working points. Chains with the loose requirements were used
for single tau triggers at low luminosities but only appear in combined chains due to
rate limitations. The same holds for the transverse energy thresholds.
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3 Rates and performance at high luminosities

Each trigger configuration is optimized
with simulation and real data to maxi-
mize the efficiency while keeping the out-
put bandwidth within limits. The rates
in Fig. 2 shows a linear scaling with in-
creasing instantaneous luminosity, also
in combined tau trigger chains. All data
was taken from several ATLAS runs at
\/s =7 TeV in 2011. The achieved rela-
tive rejection of different L2 and EF tau
trigger chains is shown in Fig. 3. The
7 — 771 signal efficiency w.r.t. offline re-
construction reaches about 75% for e.g.
EF_tau29_mediuml (see Fig. 4).
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Figure 3: QCD jet rejection factors of different
L2 and EF tau chains. The numbers given are
with respect to the output of the associated L1
tau trigger item.
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Figure 2: L2 and EF rates versus the instanta-
neous luminosity for tau trigger chains at high lu-
minosities. The numbers in the item names corre-
spond to transverse energy requirements.
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Figure 4: Efficiency of the EF_tau29_mediuml
trigger chain with respect to offline recon-
structed tau candidates, as a function of the of-
fline pr.
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