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Level-0 Trigger System

The Level-0 Trigger System uses Calorimeter and Muon system information at 40 MHz to perform an initial event selection and to identify
features to be examined at the subsequent trigger level. The maximum average LO-trigger rate is estimated to 1 MHz. The system makes
extensive use of FPGAs and ATCA technology.
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Calorimeter data streams with coarse granularity are The LO Muon trigger selects muons candidates and sends them

sent to the Feature Extractors (FEXs) for processing. The to the Global Trigger via the MUCTPI component. The decision is

output of the LO Calo subsystem is a set of trigger objects based on the data from the upgraded muon spectrometer and the
(electron, photon, tau lepton, etc.) that are sent to the calorimeter input. Different detector technologies provide different

Readout

The Readout system receives data from the ATLAS detector Front-end Electronics (FE) at the LO-trigger rate (1 MHz)
and performs basics processing before sending them to the Dataflow system. It forwards the TTC information to the FE.
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The Front-End LInk eXchange (FELIX) system
provides a common interface to the custom
detector FE via dedicated links. At 1 MHz LO-
trigger rate and with an estimated event size of 6
MB, the FELIX system needs to sustain a 6 TB/s

The Data Handler receives event
fragments from the FELIX system and
performs detector-specific formatting
and monitoring tasks.

The FELIX server to Data Handler

readout throughput. mapping is sliced on a per-subdetector Global Trigger. angular coverage.

In addition, FELIX is responsible for relaying basis. A high-throughput readout / \- /
the Trigger Timing and Control (TTC) information network interconnects the servers on a
to the detector FE. given slice, providing the possibility of a é Y é CTP )

Global Trigger

The Global Trigger complements the LO Calo trigger
objects with additional high-granularity energy data coming
directly from the upgraded calorimeter. It implements a
subset of the FELIX readout will be servers. Each of them connects to both different set of complex algorithms and sends the results to
commissioned already in the Phase-I system. the Readout and Dataflow networks. the CTP.
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per-subdetector event aggregation.

The FELIX system will be built on top of 300
commodity servers, hosting custom FPGA cards
(connected via PCle) where the more than 15,000
links coming from the FE are connected. Small

The Central Trigger Processor makes the final LO-Accept
decision, aligning and combining several trigger inputs from
different sources, including the Global Trigger and the MUCTPI. The
LO-Accept signal is transmitted by the Trigger Timing and Control

(TTC) system to the subdetector front-end electronics via FELIX.
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The Data Handler system will be
implemented on commodity servers and
its size is estimated to more than 500
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The Hardware Track Trigger (HTT) provides tracks to the Event Filter reducing substantially the processing
‘ requirements. There are two levels of processing:
Eve Nt Agg regator The regional HTT (rHTT) finds track candidates by finding hits in the inner tracker that match precomputed
. . patterns stored in Associative Memory (AM) ASICs. The matched hit combinations are then processed in
The Even Aggregator receives the selected events from the Event Filter and groups and )
. : . FPGAs to extract the tracking parameters.
compresses them before sending them to the Tier-O permanent storage. It is implemented on
top of the same hardware platform as the Storage Handler and provides a buffer area capable The global HTT (gHTT) extrapolates the tracks found in the AM step to all the remaining inner tracker
of storing up to 48 hours of accepted events. layers performing a full track fit and achieving the best possible track parameter resolution.
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Selected physics events are submitted to the Worldwide LHC Computing Grid (WLCG) for further analysis. The WLCG is a multi-tier
computing infrastructure distributed around the world. The Tier-0 facilities are located at CERN and provide permanent storage
capabilities to the LHC experiments.
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\to study how to better use the available technologies and opportunistic computing resources (Grid, HPC, Cloud, volunteer, etc.). /
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