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Summary Summary 

Thee Standard Model (SM) provides the framework for a possible violation of CP-symmetry in 
thee decay of neutral B-mesons. In the SM the Lagrangian describing the non-leptonic decays of 
B-mesonss contains a 3x3 weak quark mixing Cabbibo-Kobayashi-Maskawa (CKM) matrix 
whichh includes an imaginary phase that may result in CP-violation. Since the off-diagonal 
elementss of the matrix are small it is possible to use a simple parameterization, the so called 
Wolfensteinn parameterization, of this matrix. The CKM-matrix can be visualized in the form of 
triangles,, the area of which is a measure of the size of the CP-violation. 

Measurementt of the three angles of the triangle either confirms the SM explanation of 
CP-violationn or when not adding up to 180° indicates that there is a non-SM contribution to 
CP-violation.. An independent measurement of the three angles therefore is a consistency check 
inn the SM or inversely a probe for theories beyond the SM. 

Thee B-meson system is particulary sensitive to such effects but needs high energies (in 
pp-interactions)) and high luminosities to collect sufficient statistics in the decay channels of 
interest. . 

Thee LHC offers the opportunity to do these measurements. At a pp c.o.m. energy of 14 TeV the 
crosss section for bb production amounts to 500 jub. With a luminosity of 2-1032 cm-2 s"1 - below 
thee maximum luminosity of 1034 cm 2 s'1 - about 1012 bb pairs wil l be produced in a typical 
runningg year of 107 seconds. In order to use this large number a well designed experiment is 
neededd with an efficient triggering and data acquisition system. Since most bb pairs are produced 
inn the forward direction, the angular acceptance can be restricted to a forward cone of 300 mrad 
openingg angle. 

Inn Chapter 2 the LHCb detector is described. The detector is optimized for high precision 
studiess of CP-violation. An overview is given of the various detector elements and their expected 
performance,, the event selection criteria and corresponding trigger algorithms and the DAQ 
system.. The trigger includes at Level-0 a pile-up trigger which tags and rejects bunch crossings 
withh multiple interactions. 

Chapterr 3 represents results of a test of the prototype silicon detectors. It describes the data 
analysiss and compares the results to a MC simulation. The performance of the silicon detector is 
accuratelyy reproduced by these simulations. This justifies the extrapolation of the results to the 
expectedd experimental conditions at LHCb. 

Inn Chapter 4 a detailed description of the Level-0 pile-up trigger is given. This is an important 
contributionn to LHCb and therefore important topic of this thesis. Since a good performance of 
thee detection for B-meson studies requires that a bunch crossing contains only a single 
interaction,, it is. for optimization of the B-event yield, important to have a fast detection and hfgh 
rejectionn probability of multiple interactions in a bunch crossing. It is demonstrated that the use 
off  the pile-up trigger can increase by at least 40% the data collection efficiency of the experiment. 

Ann analysis is given of the various strategies that are considered for designing a pile-up tri"ser. 
Thesee include the measurement of the event total energy, detection of time of flight clusters and 
searchingg for interaction point. The search for interaction vertices appears to be the most simple 
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andd easy to implement strategy. It requires a special extension of the vertex detector upstream 
off  the interaction region. 

Implementationn details require a study of the response of the algorithm to varying 
characteristicss of the silicon detector, the readout chain and the algorithm itself. It is shown that 
thee trigger performance is stable giving almost no limiting implementation requirements. 

Thee performance of the pile-up trigger has been studied as a function of the luminosity using 
aa parameterization of the performance of the Level-0 high-pt triggers. 

Thee pile-up trigger can also be used to monitor the luminosity. This is described in Chapter 5. 
Thiss is done by identifying the number of interactions per bunch crossing. The measurement of 
thee luminosity leads to a better control of the data acquisition process and makes possible the 
measurementt of absolute branching ratios of decays. The analysis method used for the 
luminosityy monitor is described and its performance is studied as a function of luminosity. The 
sourcess of systematic effects and their correction are discussed. 

Inn Chapter 6 we study the decay BS->J/T(|UH)<|>(KK). Within the Standard Model this decay 
providess a clean way of extracting the weak phase, by. 

Thee study of simulated Bŝ J/T(U|a)(t)(KK) data includes an estimate of event yield and of the 
background.. It is shown that within 5 years of data taking LHCb will be capable to observe 
possiblee CP-violation effects beyond the Standard Model. 

Thee pileup trigger project was initiated by the author and on the basis of results described in 
thiss thesis accepted by the collaboration and included in the Technical Proposal of the LHCb 
experiment.. Also the ability of the experiment to measure the weak phase öythrought the decay 
Bŝ j/Hl(jijLt)())(KK )) was included in the Technical Proposal and was presented at the 1999 
CERNN Workshop on "The Standard Model Physics (and more) at the LHC'. 
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