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Two detector technologies:
In| < 3.2: LAr for precision

measurement for EM, HEC and FCal
In| <1.7and 3.2 < |n| <4.9: lron .
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Calorimeter Trigger
« around 7200 Trigger Towers (TT)
« size ~ 0.1 x0.11in n x ¢ space

»
-§ » cover full n-range to produce jet

or missing E; information

full details can be found in [1]
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15 EXPERIMENT s Missing E; trigger play a keyrole in the physics programme, especially in
O 2 5 the search for new physics such as super-symmetry. In order not to bias
the selection for unknown signatures, the strategy is to apply inclusive
‘ missing E; triggers in conjuction with combined signatures, requiring a
D minimum missing E; together with an other physical objects like electron,

Missing E; reconstruction at HLT
L2: correction® for muons producing E;
EF: access to full granularity and
resolution - refine L1/L2 decision
» apply 1-sided 3o noise suppression per cell
 take muon correction® from
EF muon measurement
 apply calibration constants to
improve resolution

*not active for selection yet
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The ATLAS Trigger follows the concept of early rejection, processing

The ATLAS Trigger and Trigger Commissioning

Tlme of Arrlval of MBTS Trlggers

usually only region-of-interests ,,Rol‘s*“ (~2% of the data in the event). < owp Atlas Preliminary e o MBTS A2
Refined processing takes place at HLT in case of an event accept. £ ] = MBTS A7
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TRIGGER (Ross) . . . With a small amount of single beam data,
o) e Event Filter (EF): Software Trigger the timing distribution for each scintillator
Eventbunder | uses more refined calibration panel was adjusted to align the MBTS
EVENT FILTER b Full-event buffers constances than L2 (see below) with the BPTX, thereby setting
- 200 Hz processor subfamms EF latency O(1 sec) up proper timing for collision data.
High-Level trigger (HLT) = L2+EF _ . .
Using MBTS, being very sensitive to
Data recording collisions, signals of other sub-detectors
The first task for the commissiong of the ATLAS trigger was to synchronise were synchronised, enabling further L1
the signals of each sub-detector with so called splash events, events with triggers for event selection. Step-wise

single beam and collisions. Signals of beam-pick-ups (BPTX), around 170 m the HLT was actived moving to the
away on each side of ATLAS, were the first triggers used in ATLAS.
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Performance of Minimum Bias Trigger

ATLAS uses several independent detector components for the selection of inelastic pp-interactions with
minimum bias. They are especially important at low luminosities of 10¢°-103" cm2 s'"- e.g. to measure the
charged particle multiplicities, but also to improve detector simulations of events with overlapping pp-collsions.
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Minimum Bias Trigger Scintillators
= consist of 16 counters per side

bunch-crossings

=

L1 Random Trigger

= cover 2.09< |n| < 3.84
= robust and relatively simple system
» highly sensitive to beam interactions

SpacePoint Counter
L2 rejects empty events

— was used for detector
commissioning
= L1 minimum bias trigger

B

Track Counter
EF rejects beam-gas events

= trigger configuration is flexible:
require X hits, e.g. 1 or 2 hits in total
(L1_MBTS_1, L1_MBTS_2)

= At L2 access to refined sighal
information (time, energy depostion)
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HLT selection of inelastic events with 'nner
etector based Minimum Zias Trigger ID Mb:
- L1: Random Trigger on colliding bunches
- L2-Spacepoints (3D-hits)
at least 4 pixel clusters with enough

deposited charge & 4 SCT spacepoints in
whole ID range® of |[n| < 2.5

- 1 EF-track in silicon detector
switched off for this year due to low beam-
background rates

* for a readout of 3 bunch-crossings see also [2]

reconstruction allows for the selection events of high-p; jets.
Jet Ingger at L1 - Formation of an L1-Rol
 Trigger Tower signals (see Detector box) arrive at L1, are
digitised and noise pedestral is substracted

* E; response in EM and HAD is calibrated at em. scale and
for jets respectively

« Formation of jet elements, merge signals from TT"s

« Reconstruction of a jet, if the total transverse energy
(EM+HAD) exceeds a threshold

 Rol position is passes to the HLT

Jet Trigger at L2 - Refinement of the L1 result

 unpack data per cell in window in n x ¢ around the
L1 jet Rol position

 calculate position as energy weighted cell
positions, repeat this step a fixed number of times

 calibrate for energy deposited in EM and HAD

Jet Trigger at EF - Refinement of the L2 result
 the granularity is 4x higher than at L2
* remove towers with negative or too small energy

* run anti-k; jet finding algorithm (is an offline
reconst. algorithm adapted for EF), calibrate jets

* remove jets with energy below threshold

Area Normalised

Area Normalised

Jet Reconstruction in the Trigger

Jet triggers are the starting point for any jet physics analysis such as searches for the standard model or
super-symmetric higgs boson. In early physics analyses as the top-quark measurment, online jet
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Jet Trigger Performance

Efficiency of L1 Jet Trigger

Incluswe Jet trlgger performance

Jet Trigger Signatures
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