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Sensitivity analysis of parameters characterizing the
bulk radiation damage on silicon devices
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The “Perugia 2019 Surface”radiation damage model is a Synopsys Sentaurus Technology CAD (TCAD) nu-
merical model which accounts for surface damage effects induced by radiation on silicon particle detectors.
In order to get a complete picture of the phenomena taking place in the volume of the irradiated silicon detec-
tors, the non-ionizing effects, referred to as bulk damage, also need to be taken into account in the description
of a more inclusive “New University of Perugia”model. These non-ionizing effects are responsible for the
increase of the leakage current in silicon sensors, the changes in the effective space charge concentration and
the charge collection efficiency. In this work, the impact of the variation of some input parameters of the
model, such as the electron/hole cross sections and acceptor/donor introduction rates on the changes in the
leakage current, the full depletion voltage, the charge collection efficiency and the damage constant α (a figure
of merit of an irradiated device) of a PIN diode and/or a Low-Gain Avalanche Detector (LGAD) is investigated.
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