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Splitting the Atom

R

How do scientists break apart something as small as an atom’s nucleus? Carcle th

Most atoms have the same basic structure. The atom’s nucleus contains 1 Stal
the protons and neutrons, while the electrons buzz around outside it. Protons

have positive electrical charges, electrons have negative charges, and a.n

neutrons are neutral. b.

Atoms gain and lose electrons pretty easily—remember, that’s what -

electricity is. When an atom has more or less electrons than protons, it’s
called an ion. Electrons are extremely tiny and have almost no mass. Nearly d. &
all of an atom’s mass is made up by its protons and neutrons.

"
Sometimes, atoms have extra neutrons inside the nucleus. These atoms - Wiy
are called isotopes, and sometimes the extra neutrons make isotopes =
unstable. One common unstable isotope is carbon-14, which has six protons = -
and eight neutrons in its nucleus. It has an atomic weight of 14. A stable
carbon atom has an atomic weight of 12—six protons and six neutrons. €. ng
Unstable isotopes always try to return to a stable state, without too many d. o
extra neutrons. In order to do this, isotopes emit particles of energy to get rié ¢
of their extra neutrons. You know this energy better as radiation. Isotopes Wrme you
release this energy in a process called radioactive decay, which happens at 2 S i
very steady rate called a half-life. The half-life of some isotopes lasts just a
few seconds, while other isotopes’ half-lives last thousands of years.
In the early 20th century, scientists realized that it might be possible to
speed up the process of radioactive decay. What they discovered was that the . * Lr=m
nucleus of an unstable isotope—already overfilled with neutrons—splits o
apart instantly if they shoot even more neutrons into it. Then, when the
nucleus breaks apart, some of the extra neutrons fly out and smash into the e
nucleuses of other isotopes nearby. This causes them to split apart as well. A z =

chain reaction begins that releases an incredible amount of energy. If this
reaction isn’t controlled, it creates a massive explosion.

Splitting an atom’s nucleus is
called nuclear fission. Atomic
bombs use nuclear fission to create
an uncontrolled chain reaction that ‘ -
explodes with incredible force. ‘ k
Nuclear power plants use nuclear s
fission, too, but they’re carefully T E
designed to control the chain - e mily
reaction. Instead of a wild ; =5 T
explosion, fission creates

tremendous amounts of heat that is
used to generate electricity.
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_wrcle the letter of the best answer to each question below.
1. Stable atoms have
a. twice as many neutrons as protons.
b. the same number of electrons and protons.
¢. a positive electrical charge.

d. equal numbers of electrons and protons in their nucleuses.

2. What are shot at an isotope’s nucleus to trigger a nuclear chain reaction?
a. gamma particles
b. electrons
¢. neutrons

d. ions
W nite your answers on the lines below.

3. How are isotopes different from stable atoms?

4. Uranium is a type of rock. It’s most commonly found in Earth’s crust as uranium-238. All uranium
atoms contain 92 protons. How many neutrons are stuffed into the nucleus of uranium-238?

5. Explain the difference between nuclear fission in an atomic bomb and in a nuclear reactor.

fying Concepts and Processes

Ia the previous chapter, you learned that carbon-14 can be used to determine the age of artifacts that
contain that particular isotope. Other isotopes can be used for dating as well. Uranium-235 has a half-life
2f 704 million years, and uranium-238 has a half-life of 4.6 billion years. What do you think these two
wsotopes could be used to measure?
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