Argon Emulation in The Simulation of the ATLAS
Transition Radiation Tracker

Hassane HAMDAQUI

hassane.hamdaoui@cern.ch

July 2, 2018 Windhoek Namibia

African Conference on Fundamental Physics and Applications

)

JQI/)}I; Wil dmy syl TL
Université Mohammed V de Rabat £ y p £ RTM ENT



mailto:hassane.hamdaoui@cern.ch

@ Outline
ATLAS

EXPERIMENT

Hassane HAMDAOUI Introduction
LHC
PR ATLAS Experiment

TRT
General Concept
Detection Principle

Emulation
Motivation
Implementation

Results
Electrons
Muons
ROC curves

Conclusion
Backup

Mohammed V University in
Rabat

Morocco @



EXPERIMENT

Introduction

LHC

Hassane HAMDAOUI

)

ATLAS Experiment

Implementation

Mohammed V University in
Rabat

Morocco @

CMS

LHC

North Area

2
ATLAS E
HiRadMat
2011 [N
I
™ = st BOOSTER
@ IsOLDE
/ ,E,azt,f\vga
P
n-ToF 5
Em / [ 1959 (628 m) |
LINAC 2 P i
neutrons
LEIR

LINAC 3
lons

2005 (78 m)

Overview of the CERN accelerator complex



Introduction

ATLAS Experiment

EXPERIMENT

Hassane HAMDAOUI
44m

LHC

ATLAS Experiment e

General

ncept

Detection Principle

Motivation

Implementation

ROC curves

LAr hadronic end-cap and

forward calorimeters
Pixel detector \

Toroid magnets LAr electromagnetic calorimeters

‘Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor fracker

Computer generated image of the ATLAS detector
Mohammed V University in
Rabat

Morocco @



@ TRT

General Concept
TL P

XPERIMENT

Hassane HAMDAOUI

v" The Transition Radiation Tracker is one of the three
ATLAS Expornen sub-detectors of the ATLAS inner detector situated in the 2T
oncomn (1) magnetic field of the central solenoid.
v TRT is the outermost layer of the inner detector .
" v" TRT: 6.8 min length and 2.2 m in diameter and weighs
T about 1500 kg .

v’ Provides tracking information for charged particles with:
: *[n| <2
roc e +pT >05GeV
v~ The TRT has two different geometrical arrangements of
straws

» Barrel : Straws parallel to the beam axis
» End Cap : Straws perpendicular to the beam axis
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Event i Si

Reconstruction

Digitization

HITS
eral Concept
Detection Principle
Creation of particles with a Propagation of particles Calculation of detector Tuning detector hits into
Votvaton certain four momentum through the detector response to particles track.
Implementation e
Electrons
Muons . . .
S » @ Introduce new gas types in the ATLAS simulation

framework : Emulated Argon

» ® Mimic the HT response of the gas we wish to
emulate : Argon

» © Scale the TR absorption efficiency during the
digitization by a TR efficiency reduction factor
(TRERF)
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Electron probability and the corresponding performance curve
calculated for muons and electrons from Z candidate decays.
These distributions include tracks in all regions of the TRT and
at all occupancies
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v Production and test of emulated sample with different

TRERF for Barrel and End Cap

v Electrons respond very well to emulation

v The best TRERF were chosen by relying only on electron

plots

TRERF = 0.05 For Barrel & TRERF = 0.2 For End Caps
oo v Going to low TRERF lead to better agreement in electron

Conelusion () and less for ROC curves

v Results consistent in high occupancy
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From each HT probability versus SL we calculate :

1 &2 |Pemul; - Pmci|
-y T T 1
X n ,; Pmc; (1)

S n : number of bins
- Pemul : pHTmb from Emulated samples

(=) Pmc : pHTmb from MC samples
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