
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Detecting R-parity violation in the Atlas inner detector

Buis, E.J.

Publication date
2002

Link to publication

Citation for published version (APA):
Buis, E. J. (2002). Detecting R-parity violation in the Atlas inner detector. [Thesis, externally
prepared, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/detecting-rparity-violation-in-the-atlas-inner-detector(e578eea2-6372-4c2f-b6e1-4f03d85da2b8).html


Introduction n 

Inn 1751 the French mathematician and philosopher Pierre Louis Moreau de Maupertuis 
(1698-1759)) published his ''Essai de C o sinologie". Here the principle of least action is 
mentionedd first. The principle of least action was later (re)formulated by Hamilton, since 
thenn known as the Hamilton principle. Where many people at that time tended to derive 
thee existence of God from the complexity of nature (expressed in for instance the large 
varietyy of animal species), for Maupertuis the simplicity of nature and physics proved 
thee existence of God. He found in the principle of least action a beautiful example, but 
alsoo the simple arrangement of the planets around the sun struck him. At that time, it 
wass not always appreciated. Voltaire referred to him: "q-ti'il  n'y a pas d'autre preuves de 
VexistanceVexistance de Dieu que dans Z égal d BC divisé par A+B". 

Perhapss it is time to rehabilitate Maupertuis, because modern physics relies on the 
principless from his philosopy. The principle of least action has led to the formalism of 
thee Lagrangian, which is a basic tool for (physics) theories. The theory described in 
thiss thesis is the theory of super symmetry. Supersymmetry is a possible extension to the 
Standardd Model of elementary particles. In the Standard Model all known elementary 
particless are described with high accuracy. However, arbitrary parameters go into this 
modell and theorists are looking for a more comprehensive theory. Such a theory could 
welll be supersymmetry. It could reveal itself at higher energy scales than are probed 
today.. In the first chapter supersymmetry is introduced and a motivation for this new 
theoryy is given. 

Thee development of a new theory often takes place in parallel to the development 
off new experiments. The Large Hadron Collider (LHC). a particle accelerator, which is 
presentlyy under construction, could reveal supersymmetry. This accelerator will allow 
thee study of collisions of particles at an unprecedented high energy. In these collisions 
supersymmetricc particles could be produced. The detection of supersymmetric particles 
needss complex detectors. One of the planned detectors at the LHC. Atlas, is described 
inn this thesis. The most inner part of this detector, called the pixel detector, allows to 
reconstructt tracks of particles close to the collision point. Since the track density is the 
highestt in this part of the Atlas detector, special requirements are formulated for this 
device.. The research and development on the pixel detector is an important topic of this 
thesis. . 

Thee outline of this thesis is as follows. In the first chapter the theory of supersymmetry 
iss reviewed, along with the status of the searches of supersymmetry at present particle 
colliders.. Then, in the second chapter, the Atlas experiment is described. A more detailed 
descriptionn of the design of the inner most part of the Atlas detector is given. In chapter 
three,, the principle of particle detection is described with emphasis on particle detection 
byy silicon pixel detectors. Chapter four describes the measurements that, were carried out 
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onn the silicon pixel detectors. In the last two chapters, the contribution of silicon tracking 
detectorss to the potential of Atlas in detecting supersymmetry is discussed. Explicitly, 
thee manifestation of supersyimnetric models in which a quasi-stable particle occurs is 
studiedd in detail. 
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