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NUCLEAR ENERGY

Nuclear reactions are quite different from chemical reactions. In chemical
reactions, electrons outside the nucleus interact to form chemical bonds. In
nuclear reactions, protons and neutrons react inside the nucleus and form ele-
ments that were not present in the reactants.

‘There are two types of nuclear reactions: fission and fusion. In a fusion
reaction, the nuclel of two atoms “fuse” to make a larger nucleus. Since the
number of protons i different, ths creates a different element.

Fusion is what powers the Sun and stars. One type of fusion reaction
involves the combination of two “heavy” isotopes of hydrogen. Isotopes of
an element have the same number of protons, but a different number of neu-
trons. For example, hydrogen and its isotopes—deuterium and tritium—all
have one proton in their nuclei. Remember that the number of protons plus
the number of neutrons make up the mass of an atom. Because they have dif-
ferent numbers of neutrons, hydrogen, deuterium, and tritium have different
masses. Deuterium has one proton and one neutron. It has a mass of 2 atomic
mass units (amu). Deuterium can also be written as hydrogen-2. The number
following the element's name s the isotope’s mass. Tritium has one proton
and two neutrons. 5o, titium has a mass of 3 amu. Tritium can be written as
hydrogen-3.

When a deuterium Isotope and a tritium isotope fuse, they create the ele-
‘ment hellum, plus an extra neutron. Here is what the reaction looks like:
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