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Energy Dissipation of Electron, Proton And Carbon 12 While
Crossing In Between Tissue And Water Phantoms Using
Monte Carlo Simulation

Ali Asadi Ghanbari, Yasmin Kogani, Afshin Roomi, Ali Reza Beigi Farrokh

Abstract
charged particle continuously loses energy as it moves through the material and eventually
stops. Since working with these types of particles besides being useful has many
disadvantages, especially for healthy tissue, therefore, a method in which it can be useful
to study the process of energy loss and their interaction in the material without using such
beams directly. One of these methods is the Monte Carlo method and coding with Geant4. The
results for simulating the passage of charged particles to investigate the loss of electron and proton
energy as well as carbon ions from human body tissue as well as water show that heavy charged
particles lose energy immediately after the Bragg peak. But light particles of electron lose their
energy with a slower gradient after forming their peaks. The peak formed for the heavy particles of
carbon 12 and protons is extremely sharp. As for electrons, though at very low energy ( YMeV) the
peak is sharp, but at high energies for these particles we see a relatively broad peak. Protons travel a
longer path than carbon12. But the maximum amount of energy loss is less than carbonl2, because
of the longer route.
Keywords: Energy loss, Monte Carlo, Geant4



