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Investigation of Physics of Hybrid Fission-Fusion Reactors Using MCNP Calculating Code
Seyyed Mahdi Teymoori sendesi

Abstract

Energy Production with Nuclear Fusion isn’t economical as its poor energy gain. So, achievement of a
stable, continuous and economic fusion, needs to a driver for restitution of leakages and complying
Lawson’s scale; besides, continuous and economic fusion needs to self-sufficient tritium breeding as
fusion fuel. This importance, bemused scientists to combine fission and fusion, to solve that. We can
either produce uranium and plutonium fissile fuels, or breed demanded tritium with different lithium
isotopes, using energetic neutrons produced by fusion. Another suggested application for this technology,
is annihilation of nuclear fission wastes and deformation of them to less radio toxicity, - as it can be
investigated later-.

In this thesis, different moderators, light water, heavy water, beryllium and beryllium oxide, were
investigated in presence of different tritium breeders, Lithium-6, Lithium-7, natural lithium and lithium
oxide, for three important factors, tritium breeding, released energy from fission and released energy from
other reactions except fission. Also, these results were investigated without any moderators. According to
results, for tritium breeding and produced energy of other reactions except fission, Lithium-6 showed the
best efficiency and the maximum amount achieved when lithium-6 was investigated without any
moderators. The second selection for the most efficiency was written for lithium-7. For produced fission
energy, light water in presence of natural lithium, lithium oxide and lithium-7 showed the best efficiency,
although, the results were approximately the same.

Keywords: lithium-6, tritium, hybrid reactor, MCNPX 2.6.0 code
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