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DETECTOR MODELLING AND SIMULATIONS/ PARTICLE TRACKING

DETECTORS (SOLID-STATE DETECTORS)

The aim of the ALICE Collaboration is to study the physics of strongly
interacting matter by using the experimental results from a dedicated heavy-ion
detector. The Inner Tracking System (ITS) is located at the heart of the AL-
ICE detector surrounding the interaction point. Currently, ALICE is planning
to upgrade the ITS for rare probes at low transverse momenta. The new ITS
comprises seven layers of silicon pixel sensors on the supporting structure. One
goal of the new design is to reduce the material budget (X/Xy) per layer to 0.3%
for the inner layers and 0.8% for the middle and outer layers. In this thesis, we
firstly perform simulations based on detailed geometrical descriptions of different
supporting structures for the inner and outer barrels by using ALIROOT. This is
a fundamental framework used for simulation, reconstruction and analysis.. Our
results indicate that it is possible to reduce the material budget of the inner and
outer barrels to the expected value. Manufacturing of such prototypes is also
possible.

Secondly, the detection layers have been upgraded for the better tracking
peformance with high spatial resolution and low material budget. The require-
ment lead us to the pixel sensor technology called Monolithic Active Pixel Sensors
(MAPS). MAPS are image sensors built with on-chip integration of sensors and
a signal readout system. MAPS have recently been proposed as sensors to detect

high energy particles and their performance, critical to obtained information, must
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be tested and improved to meet desired specifications. The sensors have been
measured using radioactive sources and proton beam of 6 GeV. The results indicate
that the sensors satisfy the ALICE requirements and first prototypes with the final
size of 1.5 x 3 cm? have been produced for the LS2. The results will be used for

improvement of sensor performances.
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