The ATLAS

Small Wheel sTGC
Pad Trigger

sTGC wedge

sTGC & micromegas wedges

micromegas wedge

NSW sector

ATLAS New Small Wheel is instrumented with two muon-detection
technologies: sTGC chambers target trigger purposes and Micromegas

chambers target higher precision particle’s track reconstruction.

Each sector has 8 sTGC layers (grouped in 2 wedges) each one made
of both coarse pads and finer strips for particle detection.

The commissioning

sTGC quadruplet

Regions of interest are selected by a coincidence-based
algorithm running on the eight pad layers of each sector;
strips from these regions are selected for readout.
After transmission to the NSW Trigger Processor the sTGC
data are combined with Micromegas data. The selected
muon candidates are then sent to the endocarp Sector
Logic which performs the Level-1 muon trigger algorithm.

Resistive
Cathode

sTCGC

Developed a semi-automatic commissioning procedure lasting ~1 working day for each NSW
sector, done as soon as it is mounted on its final location on the wheel. Each connection of the
sTGC NSW Trigger route is tested on its own, to check for any connectivity issue.
Data are sent through each pFEB at the time in specific order to check from PT which link received
a signal. Thanks to a dedicated PT firmware, unique band-id is sent to each sFEB TDS chip,
checking the corresponding outcome in the Trigger Processor. Integrated Bit Error Rate test for the
PT to Trigger Processor and eye scan assess the quality of such optical fibre transmission link.
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| to Trigger proc

Pad Trigger board has 6 high-speed connections receiving signals from sTGC-Pad,

23 connections to sTGC-strip, and 2 optical fibre link to NSW Trigger Processor.
Two redundant bidirectional connections allow the Pad hits readout and the control
of the Pad Trigger board through the Felix interface.

The data flow
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The Pad Trigger data flow has been commissioned in each sector of NSW during the assembly in 2020-"21.
The goal of this was checking the cabling and bit-error rate in high-speed communication between the different
components of the trigger and data-acquisition chain.

Pad Trigger to Trigger Processor
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at ~1 kHz to evaluate the average noise hit

rate and adjust VMM threshold accordingly.
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All the Pad Trigger boards were successfully installed on all
NSW sectors and commissioned.
The data flow was tests on Cosmic data and more recently

with LHC beam splashes.
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