
Overview

The present thesis is focused on the construction, characterization and performance

assessment of the Silicon Strip Detector (SSD) for the tracking system of the ALICE

experiment at LHC. The first part introduces to the physics of heavy ions collisions

and describes the main observables which are going to be studied with the AL-

ICE detector as possible signatures of the onset of the Quark Gluon Plasma phase

transition.

A description of the ALICE detector is presented in the second chapter, with

particular emphasis on the tracking system, where the SSD plays an important role,

and on its performances related to the ALICE physics topics.

The third part of the thesis deals with the activities related to the construction

and characterization of the SSD: after the production and the acceptance tests,

an extensive work was performed on the malfunctioning modules, in order to find

out the origin of several defects and to develop proper solutions. Their application

allowed to recover a fair number of modules and to enhance the global quality of the

SSD. After the assembling operations, a complete characterization of the detector

in the final configuration was performed before its installation in the experimental

site. Once installed, it was tested and characterized during the commissioning phase,

through a large set of noise and cosmic rays data acquisitions.

The characterization showed the relevance of a proper hardware common mode

correction for the efficiency and overall quality of the SSD. In order to improve the

SSD data quality, the effects of this particular source of noise were studied with a

set of simulations. The results are presented in the fourth part of the present thesis;

in addition, two different algorithms for an efficient common mode noise treatment

and rejection are proposed.

In the last part of the thesis, the feasibility of a charged particles multiplicity

measurement with the SSD was explored. In view of the first data taking phase of the
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ALICE experiment, a 900 GeV proton-proton collisions sample was simulated, and

the particles signals reconstruction efficiency was studied and measured as a function

of the SSD quality, represented by the number of properly operating channels and

their noise characteristics. Finally, the correlation between SSD reconstructed signals

and the Monte Carlo simulated physical observables was used to characterize the

primary interactions.
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