


Radioactivity is the process in which an
unstable atomic nucleus emits charged
particles and energy.

Any atom containing an unstable nucleus is
called a radioactive isotope, or radioisotope for
short.

During nuclear decay, atoms of one element
can change into atoms of a different element all
together.

Radiation

Radioactive
Atom




o decay

() decay

positron decay

238
92

131

BoTh

1
6

~%oTh + 2He

53 > T Xe + Je

~2%Th + ¥

— 5B + Je




particle
neutrons

 Alpha pe
nuclear ra

Spontaneous Alpha Decay
of a 239Pu Nucleus

Large, unstable wmp Smaller, more stable + Alpha particle
leus nucleus



Alpha Decay

i 1).
omic number on the left (92

e atomic numbers on the

20F 1. . Sodpgs .% -
103 LI = MC _H':'



A beta particle () is an electron emitted by an

unstable nucleus.

During a beta decay, a neutron decomposes
into a proton and an electron. The proton stays

trapped in the nucleus while the electron is

released.
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Beta particles are more penetrating than alpha
particles.




A gamma ray (y) is a penetrating ray of energy
emitted by an unstable nucleus.

Gamma radiation has no mass and no charge.

During gamma radiation, the atomic number
and mass number of the atom remain the same,
but the energy of the nucleus decreases. It often
accompanies alpha or beta decay.
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Gamma rays are more penetrating than either
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alpha or beta particles.
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a balanced nuclear equation for the
of polonium - 210.

21084PO 9 42He + 20682Pb




€a balanced nuclear equation for the
a decay of thorium - 232.

23290Th 9 42He + 2‘2‘888Ra

a balanced nuclear equation for £k
carbon - 14.
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Devices that are used to detect nuclear
radiation include Geiger counters and film
badges.
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Every radioisotope decays at a specific rate that
can be expressed as a half-life.

A half-life is the time required for one half of a
sample of a radioisotope to decay.

After one half-life, half of the atoms in a
radioactive sample have decayed, while the
other half remain unchanged.
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Unlike chemical reaction rates, which vary with
the conditions of a reaction, nuclear decay rates
are constant.

To calculate the half-lives, you use the following
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