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Summary y 

Thee Large Hadron Collider wil l become operational in 2006 at CERN, near Geneva, 
Switzerland.. With this new particle accelerator one may hope to discover a proposed 
extensionn to the Standard Model of elementary particles, which is called supersymmetry. 
Supersymmetryy is a symmetry that relates bosons with fermions. In this thesis the Im-
parityy violating supersymmetry is reviewed and its manifestation in one of the detectors 
att the LHC, Atlas, is studied. In particular, the R-parity violating decay of the lightest 
supersymmetricc decay (LSP) in supergravity (SUGRA) models is studied. The coupling 
whichh allows such a decay is assumed to be small, but its value can be large enough that 
thee LSP decays inside the detector. It is possible that the LSP decay can be detected 
throughh a secondary vertex. In that case the most inner part of Atlas, which consists of 
siliconn pixel detectors, plays an important role in the reconstruction of supersymmetric 
events.. The Atlas detector is described in chapter two with emphasis on the inner detector. 

AA prototype pixel detector was studied at CERN and the characterisation of this 
detectorr is an important part of this thesis. A pixel detector with 2000 read-out channels, 
designedd by the RD19 group at CERN was bump-bonded to a silicon sensor. Following 
ann introduction to silicon tracker devices, the LHC1 pixel detector is presented in chapter 
three.. Studies on efficiency, uniformity, position resolution, read-out timing and radiation 
tolerancee are presented in chapter four. In this chapter the different setups used to test 
thee detector are described. The detector turned out to be a fully efficient detector. The 
resolutionn is determined to be on average 9 — f4 /iin. The radiation hardness, however, 
iss low as expected. The detector is not designed to stand large doses. It now can stand 
onlyy 55 krad. Radiation hardness is an objective for a next generation pixel detectors. 

Inn the design of Atlas a pixel detector as large as f 40 x 106 readout channels is foreseen. 
Onee can therefore imagine that the simulation programs, which are needed to study the 
potentiall  of the detector, are large and complex. An alternative software package was 
thereforee developed that uses a parametrised geometry description of Atlas. This software 
allowss to study complicated collisions, in which the production of supersymmetric particles 
iss simulated in a reasonable amount of computing time. 

Thee complexity of these events gives rise to very distinct signals in the detector. Rela-
tivelyy heavy supersymmetric; particles are produced primarily in the collisions, which then 
decayy into lighter ones, giving many final state particles. The detected jets and isolated 
leptonss are so numerous that the signal can easily be discriminated from the Standard 
Modell  background. This is illustrated through the generation of Standard Model pro-
cesses,, such as impairs, WZ-pairs, QCD jets, etc. Cuts were set on both signal and 
backgroundd samples, such that the signal stands out from the background. Once a clean 
samplee was found, the LSP mass was reconstructed. Selecting jets on the transverse 
impactt parameter of their tracks makes it possible to determine the invariant mass to 
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aa precision of 5 %. Furthermore, the LSP lifetime has been determined from the exact 
reconstructionn of the secondary vertex. The resolution on the secondary vertex is com-
parablee to the resolution for b-jet vertices. Finally the nature of the LSP was unravelled 
throughh the use of a Dalitz plot analysis. The energy distribution of the LSP decay prod-
uctss depends on the mixing of the LSP. Mixing matrix elements can be extracted from 
thee Dalitz plots. It turns out that in case of SUGRA models, the LSP is an almost pure 
photino.. The analysis of the Dalitz plots becomes more feasible if the zino component of 
thee LSP is larger. 

Iff  supersyininetry exists, its discovery with the Atlas detector wil l not be difficult . 
However,, the reconstruction of the details of the decay kinematics wil l be less straight-
forward.. The1 pixel detectors play a crucial role in such an analysis. 
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