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Outline

A General Introduction to New Small Wheel

A Detector and electronics

Integration and commission

A

A Muon reconstruction
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ATLAS and the New Small Wheel Project

ATLAS went through major hardware Muon detector stations at the Endcap
upgrade during LHC Long Shut 2 (2019-

2022) to improve trigger and maintain
remarkable detector performance in high
pile-up environment after Run 2.

NSW Big Wheel

Muon New Small Wheel (NSW) Outer Wheel

Upgrade: [ATLAS-TDR-020]

AReplacing innermost Muon station
in the forward region with
completely new detector to provide
good trigger and tracking at End -

cap with high background rates (up E?:rfizp
to 20 kHz/cm2) towards HL -LHC @@Ih{-}é Magnet
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https://cds.cern.ch/record/1552862/files/ATLAS-TDR-020.pdf

Muon Level-1 trigger at Endcaps

. |evel-1 Muon trigger at End-cap with

NSW is designed to provide precision trigger (1.3 NSW after phase-l upgradey, e ew
< |h| <2.4) and tracking (1.3 < |h| <2.7 ) for | |

muons in the ATLAS forward region. H
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§ [ [0 elocod by RPC 815 718 comcidonco estmtion z NSW- to meeting phase-I & phase-Il upgrade goals:
C [ rejected by NSW coincidence (estimation) =
[ expected distribution in Run 3 .
6 L offline reconstructed muons = . = -
i3 S otine 200001 gananred ] 3 A Offline muon construction: 15% p; resolution
i et _ at ~1TeV/c. 97% segment reconstruction
o | with NSW efficiency for muon p;>10 GeV/c.
2 A Online (Level-1) triggering: segments
1 measurements with up to 1 mrad pointing
0 accuracy (Phase-Il requirement)
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Muon NSW detector

Two Novel Gaseous Detector Technologies Employed:
C Resistive Micromesh Gaseous Structure, Micromegas (MMG)

C Resistive cathode Small-strip Thin Gap Chamber (STGC)

sTGC wedge sTGC wedge

W

\ MM quadruplets
Spacer

MM quadruplets

w

Readout channels (25x replaced system):
A MM: ~2.1M
A sTGC: ~ 280k (strip) + 46k (pads) + 28k (wires)

Detector area: ~2400m?2

~10m
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First time construction of large area MPGDs
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NSW TI mellne It will contribute to NEW precision and NEW
N YS/CS N coming decades!
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