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The Modeling of Single Event Effects of
the Incident Proton Beam Within Energy
Range (1 KeV — 100 MeV) on the
Silicon Flake

Abstract:

In this research, had been modeling the interaction of energetic
proton beam with a target material (silicon) by using COMSOL
Multiphysics program, for studying the exchange of energy between
the incident ions and atoms within the target material, which forms
the basis of a class of interactions known broadly as Single Event
Effects (SEEs), that are by using dedicated features in the Charged
Particle Tracing interface. These features are used to compute the
average distance traversed by protons in silicon, which is then
compared to empirical data over a range of initial energy values,
and by using an Auxiliary Dependent Variable to compute the path
length of each ion in the target, the average range of the ions is
computed. This average range is then compared to the projected
tabulated range under the Continuous Slowing Down
Approximation (CSDA range).
The particle trajectories are computed for initial energy values
ranging from 1 keV to 100 MeV. In general, as the energy increases,
the particles move in more linear trajectories as their deceleration is
dominated by ionization loss. At lower initial energy values, the ion
trajectories are dominated by nuclear interactions and the ions tend
to move in random directions.
At lower initial energy, the CSDA range and projected range differ
significantly because the ion trajectories are dominated by nuclear
stopping, which causes their energy to change discontinuously and
also deflects them from their initial direction of propagation.
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The computed path lengths then show closer agreement to the
projected range than the CSDA range.
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