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Introduction 

The LHC accelerator, currently under construction at CERN, will be the 
theatre where Physicists will watch the most powerful collisions ever seen so 
far, at an unprecedented rate. It will be a state-of-the-art accelerator giving 
physicists a chance to uncover new secrets and to shed light on processes 
that have not been observed yet. 

Indeed, the standard model of particles and interactions, confirmed so 
far by many results at previous accelerators, requires the existence of a still 
unobserved particle, the Higgs boson, in order to be complete. Also, new 
mechanisms and theories beyond the standard model have been proposed by 
theoreticians but they still need experimental observations to be either 
confirmed or ruled out. 

At the LHC, the Belgian universities are involved in CMS*, a general-
purpose detector among the four experiments that will be installed along the 
accelerator ring. CMS will be, like other High Energy Physics experiments, 
an onion-like detector composed of different layers: from the outermost 
Muon-chambers to the innermost tracker and pixel detectors. Our group is 
involved in the construction of the tracker, which will be uniquely composed 
of about 25000 silicon detectors, covering a sensitive area of 206 m2. The 
description of CMS, its tracker and the LHC environment are given in 
chapter 1. 

To the contrary of previous accelerators with relatively low radiation 
levels, the very characteristics of the LHC will generate a radiation 
environment that will be the harshest High Energy Physics environment so 
far. Hence, operating silicon detectors for 10 years or more at these radiation 
levels is one among the many challenges raised [5]. Chapter 2 is dedicated to 
the description of silicon microstrip detectors, their operating principle and 
their evolution after a long exposure to high radiation levels. 

Previously involved in testing the radiation tolerance of MSGCs, our 
group had also some experience with silicon detectors but we took the 
opportunity to enter the world of large scale segmented silicon detectors 
through an involvement in monitoring the radiation tolerance during the 
production of sensors dedicated to the CMS tracker. Indeed, the large 
                                                           
* CMS stands for Compact Muon Solenoid. 
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number of sensors requires a complex strategy for the qualification of the 
sensors, ensuring these have stable characteristics in order to build a reliable 
tracker. This qualification procedure is described at the end of chapter 2 and 
the tools developed in Louvain-la-Neuve to perform these tests are described 
in chapter 3. 

Finally, the results obtained on CMS sensors from 2002 to 2004 will be 
presented in chapter 4, together with other tests made in parallel. The 
conclusions present a short summary of the entire document. 

   


