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Abstract

In preparation for the coming High Luminosity Large Hadron Collider
(HL-LHC) upgrade, the New Small Wheel (NSW) will replace the Small
Wheel of the ATLAS Muon Spectrometer as part of the 2018 ATLAS
Phase-I upgrade. Micromegas (MM) detectors will serve as one compo-
nent of the NSW. These gaseous micro-mesh detectors will accommodate
the higher luminosity and trigger rate of the future HL-LHC.In order to
predict performance of MM after several years in the HL-LHC, radiation
aging tests were conducted in the Gamma Irradiation Facility (GIF++)
using a Cs 137 source. Two small MM prototype ”T” chambers were ir-
radiated and studied over the course of several months to accelerate the
aging process and characterize chamber behavior. This report outlines a
record of the aging process thus far and demonstrates techniques used to
describe aging effects, namely measurements of average current, integrated
charge, and gain. These will be used in the ongoing aging analysis of the
T chambers and in future aging studies of the most recent Micromegas
Small Wheel prototype.

1 Introduction

Radioactive aging testing of the Micromegas (MM) detectors was conducted
with the aim to study and predict detector performance in preparation for the
coming New Small Wheel (NSW) and High Luminosity Large Hadron Collider
(HL-LHC) upgrades.

1.1 The NSW and HL-LHC Upgrades

The 2022 High Luminosity Large Hadron Collider (HL-LHC) upgrade will in-
volve a more than doubled luminosity and consequentially much higher trigger
rates. As such, the ATLAS experiment must be modified to accommodate higher
performance demands. In order to improve trigger performance, the New Small
Wheel (NSW) will replace the Small Wheel in the ATLAS Muon Spectrometer
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4 Conclusions and Future Work

Monitoring of chamber behavior and integrated charge will continue in GIF++
according to these methods. This will include further aging of the T-Chambers
as well as aging tests on the MMSW prototype in the near future. In addi-
tion, there will be an investigation of other variables that may correlate with
possible aging effects, such as attenuation, sparking, detection efficiency, tem-
perature, and pressure. There are also plans for updated measurements of in-
tegrated charge and gain, particularly following a detection rate determination
in GIF++. All of this will be a part of larger preparations for the NSW and
HL-LHC upgrades.
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