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Investigation of the effect of helium concentration on radiation loss
mechanism in ITER fusion reactor
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Abstract

The first fuel to be considered in nuclear fusion is deuterium-tritium. In this reaction, deuterium and tritium
react with each other to produce alpha and neutron particles. The total energy from this reaction is equal
to 18.3 MeV. The energy of the produced alpha particles in this reaction is equivalent to 3.52
MeV.Accumulation of Alpha particles in fusion plasma enhances energy loss through the radiation
mechanism. Investigating the effect of these particles will play a key role in the path towards achievement
of economic fusion power production. In this study, the temporal evolution of radiation power including
Bremsstrahlung radiation, Recombination and Line radiation, net plasma power and energy confinement
time have been investigated by considering different ratios of alpha particles density. The main purpose
of this study is to study and optimize plasma operation by investigating the radiation mechanisms in fusion
reactors such as ITER tokamak.

Keywords: Alpha particle, Radiation power, Net plasma power, Energy confinement
time.
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