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Abstract:

Energy Deposition of Charged Particles and Neutrons in an Inertial Confinement
Fusion Plasma

Leila Sadat Taleb

One of the main challenges in inertial confinement fusion is when ignition in hot spot occurs,
the temperature of whole fuel decrease and as a result the fuel lose the condition of ignition
and burn. Plasma heating by charged particles and neutrons, energy exchange between
electrons and ions and radiative losses are the primary mechanism in determination of the
ignition conditions in an ICF plasma. It is well known that most of the energy of the fusion
products should be deposited to ions in order to obtain higher fusion gains because, increasing
the electron temperature, either due to direct energy deposition or via energy transfer from
ions, leads to radiation losses from the plasma. In this thesis we have investigated different
effects like large-angle scattering, collective effects and nuclear elastic scattering in
interacting charged particle with background particles in plasma. With considering these
effects, energy leakage probability and thermalization distance of charged particles have been
calculated and analysed.

Key words: Inertial Confinement Fusion, Stopping Power of Charged Particle, Coulomb
Scattering, Nuclear Elastic Scattering, Energy Leakage Probability.
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