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RADIATION LENGTH/SIMULATION/ALIROOT/INNER TRACKING
SYSTEM UPGRADE

The Large Hadron Collider (LHC) will be shut down for the upgrade in
2018-2019. After the upgrade, one of the goals of A Large Ion Collider Experiment
(ALICE) is to detect the lightest charmed baryon Ac, which possesses the short
lifetime and the high rest mass. Hence, the upgrade of the Inner Tracking System
(ITS) is required. One of the ways is to reduce the material of the detector in
order to decrease the effect of particle-matter interactions.

This thesis aims to study the property called material budget X /Xy, the
thickness ratio of a particle passing through the matter with its energy reduced
by 1/e, of DC-to-DC Power Supply Unit (DCU) situated inside the sensitive re-
gion. These DCUs are expected to affect the detection ability. ALICE software
framework (AliRoot) is used to implement the geometry and material description
of DCUs in design and development. X /X, is calculated by using the trial-track
contribution approach inside the medium in 90 azimuthal angles.

The result has shown the mean material budget of DCUs is 1.392 %. It is
much higher than the limit of the values of inner and outer barrels in the Tech-
nical Design Report (TDR). This high value is obtained from aluminum, which
contributed 69.4 % of all materials. Therefore, these DCUs has been relocated in

order to prevent their effect on the detection ability of new ITS.
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