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ATLAS Tau Trigger System

Why 1s the tau-lepton important?

Tau-leptons play an important role in the Standard Model measurements,  Level-1 : Hardware system using calorimeter tower
especially Yukawa coupling and searches for physics Beyond the Standard Core(EM2 X 1, HAD2 X 2) and Isolation(4 X4-2 X 2) energy.
Model in the ATLAS experiment v The maximum allowed energy in the isolation ring.
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What is a tau-lepton? S e.g.) Iso< 3.(S7)G.reV @ core=12(50)GeV | o
Tau cone ~/ /< L1 Topological Trigger can suppress the rate by topological criteria

The heaviest 3rd generation lepton

m, = 1.777GeV,ct = 87um,
Decays : 7 = lv;v.(35%), T — hadron(s) + v,(65%)
Leptonic decays are reconstructed as prompt light lepton

 High Level Trigger : Software system similar to offline
pr cut, track selection in 2 stages and BDT identification
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trigger Processing time

Tau Trigger Menu 1n Run 2

New Tau Trigger menu in 2018

Primary tau triggers in Run 2

pr thresholds in GeV - BDT ID (w/o Ntrack presel): The track multiplicity requirement is only

Trigger
L1 HLT applied to tracks from precision tracking reconstructed at a later HLT stage
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I---Isolation cut @ L1, EXSS..-Missing Transverse Energy

Performance of Tau Trigger in Run 2 Improvement of HL'T algorithm in 2018
Tag & Probe
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Trigger efficiencies are measured by using e O

Coping with pileup and High p; optimization

. probe The 1nefficiency of the Ntrack preselection at high pileup 1s due
Z = TT = UTp events. Th? dominant backgr OUFldS. are Z @ to the larger number of fake tracks reconstructed from random
W+jets and QCD multi-jets events, where a jet 1s \ hits alisnment in the inner detector. New triggers reduce the

mis-1dentified as tau candidate. These contributions
are estimated to use data-driven techniques.

We extend p; range by using tt events for high p;.

1nefficiencies at high pileup.
At high p;, RNN trigger looses the requirement of Ntrack, and
RNN IDs are trained for 0- and 2-prong tau too.
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Prospect for Run 3

 The improvement of energy resolution at Level-1 trigger » Fast Tracker Hardware system (FTK)
Trigger readout system will be upgraded to super-cell
from trigger tower. This system 1mproves the
resolution and efficiency for selecting objects, while
enhancing discrimination against backgrounds and
fakes with high imstantaneous luminosity.

FTK processor receives data from ATLAS detector for all events
accepted by the L1 trigger at 100k events. FTK makes 1t possible
to use track mformation in HLT at the initial stage. Then, we can

add FTK track and vertex information to current BRT and BDT
inputs (similar to offline algorithm).
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