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Introduction - The New Small Wheel

★ Large Sector: # of odd sectors (A01, A03,.....)

★ Small Sector: # of even sectors (A02, A04,......)

★ The NSW utilizing two detector technologies: 

small-strip Thin Gap Chambers (sTGC) as the 

primary trigger and Micromegas (MM)

★ The NSW consists of 16 sectors.
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Understanding sTGC Structure

★ In this scenarios, the 1st sTGC detector define 

as Z1 and 2nd sTGC detector define as Z4.

★ Each sTGC detector has 4 layers,

○ Z1                  L1,L2,L3,L4

○ Z4                  L1,L2,L3,L4

★ And each sTGC divided four HV channels in 

radial direction, R1, R2,R3, & R4

Schematic of the small and large sTGC sectors
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★ In my study focused to develop monitoring plots and analyze historical data to identify 

and understand the causes of high voltage instabilities in the sTGC chambers, contributing 

to improved diagnostics and long-term detector reliability.
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Known problems/issues of the STG system
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Plots from A.Dubuque - Summer Student 2024
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NSW Statistical Plots - for each Run number to analyze the resistance of the T shape                

on the channel
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https://atlas-muon-nsw-performance-plots.web.cern.ch/index.php
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Current Spikes for Individual Channels
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Current in μA

ΔT vs time

The threshold values 

R1                    30μA

R2, R3, R4                 50μA
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Δt Variation Across Channels in R-Regions (Z1)
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● R1-Region ● R1-Region

ΔT Variation Across Channels in R-Regions (Z1)
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Resistance vs. Δt
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No correlations. 

Good to know :)
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No correlations. 

Good to know :)
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Summary:

★ In this study of Analyzing the behavior of the sTGC problematic HV channels, analyzed

the transition time differences between lowering-to-rising (ΔT) and rising-to-

lowering (Δt) signal states across multiple detector sector (A01–A16) and regional

groupings (R1–R4), using synchronized luminosity data for contextual interpretation.

Analyzing Correlations with Resistance

★ Do not see any obvious pattern.

★ That’s also important if we can not observe that there is not a correlation between

resistance and wire position or resistance and burning time.

★ We are looking if there are any burning patterns the sectors.

Future Work

★ Looking forward for if there are any burning patterns the sectors.
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★ Special thanks to CERN for the opportunity to be part of the 
Summer Student Programme.

★ Heartfelt thanks to my supervisors, Dr. Margaret Lutz , Dr. 
Stergios Tsigaridas and sTGC Group. Also, department of 
Physics, University of Ruhuna, Sri Lanka.

★ Huge thanks to the Simons Foundation International, Rolex and 
several individual ones.

★ Everyone else who has made this experience possible.
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Thank You for your attention 
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Overview of LHC

https://cerncourier.com/wp-content/uploads/2008/07/CCELHC1_07-08.jpg

Systematic layout of the accelerator complex at CERN
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★ The LHC is the world’s largest and most 

powerful particle accelerator that 

pushes protons or ions to near the 

speed of light.

★ Consists of a 27-kilometre ring of 

superconducting magnets with a 

number of accelerating structures.

★ CERN Control Centre: Central hub 

managing all LHC operations, 

infrastructure, and beam control.

★ Collision Points: Beams collide at four 

main locations monitored by major 

detectors – ATLAS, CMS, ALICE, and 

LHCb.



❖ Forward–backward symmetric design with full 4π solid angle coverage

❖ Dimensions: ~45 m long, 27 m in diameter

❖ Magnetic systems:
• Solenoid: 2 T magnetic field (inner detector)
• Toroids: up to 3.5 T magnetic field (muon system)

❖ Major Subsystems:
❖ • Inner Detector

• Electromagnetic Calorimeter
• Hadronic Calorimeter
• Muon Spectrometer

ATLAS detector - overview
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LHC Runs and Upgrade Path

★ Run 1 (2010–2013): First physics run, discovery of the Higgs boson in 2012-2013.

★ Run 2 (2015–2018): Higher collision energy (13 TeV), exploration of Standard Model

★ Run 3 (2022–2025): Increased luminosity, upgraded detectors, extended physics reach.

★ High-Luminosity LHC (HL-LHC)
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PP Run #502920
26th July
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Δt vs time in Z1, Z4
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( c )

● Figure (a),(b) & (c) : The time of the 

burning period, luminosity vs. Time. 

● Showing plots for the first layer detector 

of selected large sector. 
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ΔT vs time in Z1, Z4



07.08.2025 Student Session -2025 20

Δt Variation Across Channels in R-Regions (Z1)

● R3-Region ● R4-Region
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ΔT Variation Across Channels in R-Regions (Z1)

● R3-Region ● R4-Region



07.08.2025 Student Session -2025 22

ΔT Variation Across Channels in R-Regions (Z1)

● R1-Region ● R4-Region
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Δt Variation Across Channels in Small sector (Z1)

● R1-Region

(a)07.08.2025 Student Session -2025
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ΔT Variation Across Channels in Large sector (Z1)

● R1-Region
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