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12.1: Introduction to Nuclear Physics
In this chapter, we study the composition and properties of the atomic nucleus. The nucleus lies at the center of an atom, and
consists of protons and neutrons. A deep understanding of the nucleus leads to numerous valuable technologies, including devices
to date ancient rocks, map the galactic arms of the Milky Way, and generate electrical power.

Figure : The Sun is powered by nuclear fusion in its core. The core converts approximately 10381038 protons/second into
helium at a temperature of 14 million K. This process releases energy in the form of photons, neutrinos, and other particles. (credit:
modification of work by EIT SOHO Consortium, ESA, NASA)

The Sun is the main source of energy in the solar system. The Sun is 109 Earth diameters across, and accounts for more than
99%99% of the total mass of the solar system. The Sun shines by fusing hydrogen nuclei—protons—deep inside its interior. Once
this fuel is spent, the Sun will burn helium and, later, other nuclei. Nuclear fusion in the Sun is discussed toward the end of this
chapter. In the meantime, we will investigate nuclear properties that govern all nuclear processes, including fusion.
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