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Nuclear reactions — reactions involving changes in atomic nuclei.

Elementary particles in nuclear reactions:

1) Proton (1p) — found inside the atomic nucleus with a positive charge.

2) Neutron ({n) — also found inside the atomic nucleus, with a neutral
charge, and is massless.

3) Electron (_%e or _9B) — in orbitals outside the nucleus.

4) Alpha particle (3a) — high-energy helium nucleus (3He).

Antiparticles in nuclear reactions:

1) Positron (denoted by ,% or ,9B) — antiparticle of the electron (has the
same mass, but bears a +1 charge).

2) Neutrino (denoted by Jv or v, the Greek letter *nu’) — an extremely tiny,
almost massless particle, and is electrically neutral like the neutron.

3) Antineutrino (v or ¥, 'nu bar') — antiparticle of the neutrino

Types of nuclear reactions:

1) Nuclear transmutation — result of the bombardment of nuclei by
neutrons, protons, or other nuclei.

2) Radioactivity — spontaneous nuclear transmutation that results from the
instability of an atomic nucleus (due to heavy nuclei or imbalance in
nuclear forces holding them). The nucleus then emits particles and
radiation spontaneously, forming stable daughter nuclides.

3) Nuclear fusion — formation of one or more new elements when two or
more atomic nuclei combine.

4) Nuclear fission — splitting of atomic nuclei, thus forming new elements.

Types of radiation in nuclear reactions:

1) Alpha () rays — stream of positively charged particles.
2) Beta (B) rays — stream of negatively charged particles.
3) Gamma (y) rays — electrically neutral radiation.

Exercise:

Illustrate the following nuclear reaction as described by drawing a series of
atomic models (similar to Fig. 1 in LAO1) showing the involved atomic species.
Use the same legend as that of Fig. 1. Differentiate the elementary particles by
coloring them, according to your choice.

Beryllium-8 can capture an alpha particle, producing a proton and 1iB.
®Be + Ja > {p + !IB




