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YATAS

w': M! * 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.

Introduction - The New Small Wheel

Small sector

Large sector

sTGC wedges —_

L'.' New Small Wheel

sTGC

% Large Sector: # of odd sectors (A01, AO3,.....) quadmp'et
* Small Sector: # of even sectors (A02, A04,......) '

¥~ MicroMegas (MM)
4,————""' wedges

Sector
07.08.2025
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Understanding sTGC Structure YATLAS

EXPERIMENT

* In my study focused to develop monitoring plots and analyze historical data to identify
and understand the causes of high voltage instabilities in the sSTGC chambers, contributing

to improved diagnostics and long-term detector reliability.
% In this scenarios, the 1st STGC detector define

as Z1 and 2nd sTGC detector define as Z4.

MMMMM
("~ for STGC wedge
\ - on spacer
| frame (3x)
\

% Each sTGC detector has 4 layers,
o Z1 ———L1,L2,L3,L4
o Z4 —  L1,L2,L3,L4

\
\
™ Mount for sector

on NSW spokes (3x)

* And each sTGC divided four HV channels in
radial direction, R1, R2,R3, & R4

S Carbon Schematic of the small and large sTGC sectors
S Coatinge
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Known problems/issues of the STG system

Side A and C All OFF Channels

A Side A OFF Channels
e Side C OFF Channels
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A Side A R1s OFF
e Side CR1s OFF

A
A
A

202304 202307 202310

Datetime

202201 202208 202207 202210  2023.01
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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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Current Spikes for Individual Channels The threshold values ¥ ATLAS
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At Variation Across Channels in R-Regions (Z1)

R1-Region

Rising -+ Lowering Transition | Region: R1
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AT Variation Across Channels in R-Regions (Z1)

e RI1-Region
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Resistance vs. At

Average Resistance vs Duration
resistance_summary_EIZ1R1A01L1.csv

Average Resistance vs Duration

ATLAS

EXPERIMENT
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Channel EIZ4R3C12L4 Resistance by Position o
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Summary: ¥ ATLAS

* In this study of Analyzing the behavior of the sTGC problematic HV channels, analyzed
the transition time differences between lowering-to-rising (AT) and rising-to-
lowering (At) signal states across multiple detector sector (AO1-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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Overview of LHC PATL AS

EXPERIMENT

* The LHC is the world’s largest and most cMS
powerful particle accelerator that "
pushes protons or ions to near the
speed of light.

LHC

LHCb

* Consists of a 27-kilometre ring of
superconducting magnets with a

number of accelerating structures. b o) H
B large Hadron Collider (LHC)
* CERN Control Centre: Central hub = bl
managing all LHC operations, . p*tpf! < " Linac2
infrastructure, and beam control. Superconducting Proon Lioc Haac

(LPSPL), new PS and new linac

* Collision Points: Beams collide at four
main locations monitored by major
detectors — ATLAS, CMS, ALICE, and

L H C b . https://cerncourier.com/wp-content/uploads/2008/07/CCELHC1_07-08.jpg

Systematic layout of the accelerator complex at CERN
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ATLAS detector - overview Y ATLAS

% Forward—backward symmetric design with full 41T solid angle coverage
« Dimensions: ~45 m long, 27 m in diameter

% Magnetic systems:
» Solenoid: 2 T magnetic field (inner detector) ~

% Major Subsystems:

« < Inner Detector
* Electromagnetic Calorimeter
» Hadronic Calorimeter
* Muon Spectrometer

LAr hadronic end-cap and

forward calorimeters
Pixel detector

Toroid magnets LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracker
Semiconductor fracker

07.08.2025 Student Session -2025



LHC Runs and Upgrade Path YATLAS

EXPERIMENT

* 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)

LHC HL-LHC
[ A1 | |  Aw2 | Aun 3 Rund-5..
— 3L 13.5-14 TeV 14 TeV LS3 14 TeV
ice consolidation ryo h nomina
7Tev BTeV e DS collimation P2 i B HL-LHO luminosity
— R2E project P7 11 T dip. coll regions installation
Civil Eng. P1.P5 .

201 | 2012 | 2013 2014 | 2008 | 2018 2017 2008 | 2010 | 2020 | 202 202
ATLAS - CMS upgrode radiabon
cxperiment phase 1 damage ATLAS - CMS upgrade
boam pipes 2 xnomunal lammostly phase 2
17:,,;:41\31 nomnal imncsty ] ALICE ~ LHCb upgrade o e
rncuay I
of Sl integrated
3015 150 1! 3000 fb"! [
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PP Run #502920

26th July
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Transition Type: Rising -» Lowering | File: R1A01_combined.csv
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Transition Type: Rising = Lowering | File: R1A03_combined.csv

YATLAS

EXPERIMENT

o At
% Luminosity
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Transition Type: Lowering - Rising | File: RLAD1_combined.csv

AT vs time in 21, Z4
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At Variation Across Channels in R-Regions (Z1)

e R3-Region e R4-Region

- . - . Rising -+ Lowering Transition | Region: R4
Rising - Lowering Transition | Region: R3
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AT Variation Across Channels in R-Regions (Z1)
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AT Variation Across Channels in R-Regions (Z1)

R1-Region

Lowering - Rising Transition | Region: R1

YATL_AS

EXPERIMENT
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At Variation Across Channels in Small sector (Z1) AT AS

EXPERIMENT

e RI1-Region

Rising = Lowering | Region: R1 | Small Sectors (Even A##)
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AT Variation Across Channels in Large sector (Z1) AT AS

EXPERIMENT
e RI1-Region

Lowering = Rising | Region: R1 | Large Sectors (Odd A##)
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Total Integrated Luminosity [fb=1]

Side A and C R1 OFF Channels
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