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Abstract :

This research provides a comprehensive study of the structure of
the atom and the nucleus, along with the associated nuclear phenomena,
with a particular focus on nuclear fission and fusion as the primary
sources of nuclear energy. The study begins with an explanation of
atomic structure, where the atom consists of a nucleus containing
positively charged protons and electrically neutral neutrons, surrounded
by negatively charged electrons. It also discusses the concepts of atomic
number, mass number, Isotopes, as well as nuclear forces and binding
energy that maintain nuclear stability.

The research further addresses radiation and Its types, classifying
it into lonizing and non-ionizing radiation, while explaining the
characteristics of each type and their environmental and biological
effects. Special emphasis is placed on lonizing radiation due to Its
potential to cause serious cellular and genetic damage.

The second chapter focuses on nuclear fission, defined as the
splitting of a heavy nucleus such as Uranium-235 into lighter nuclei,
accompanied by the release of a large amount of energy and neutrons.
This process can lead to a chain reaction that Is controllable within
nuclear reactors for the purpose of generating electrical energy. The
study also examines the components, operation principles, types,
advantages, and disadvantages of nuclear reactors.

The third chapter discusses nuclear fusion, which involves the
combination of light nuclei such as hydrogen isotopes to form heavier
nuclei, releasing enormous amounts of energy exceeding that of fission.
Fusion is identified as the primary energy source of the sun and stars.
The chapter also explores the conditions required for fusion, the
Influencing factors, and the challenges associated with Its practical
implementation.

Finally, the research presents a comparison between nuclear
fission and fusion In terms of energy yield, reaction conditions,
controllability, and environmental impact. It concludes that fusion
represents a promising future source of clean energy despite the technical
challenges, whereas fission Is currently widely utilized for power
generation.
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