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Radioactivity

* The word
was first used in the 1890s by

* She used the word radioactivity to
describe the property of certain
substances to give off invisible
“ ” that could
be detected by films.

Radioactivity

* We now know that radioactivity
comes from the

of the atom. "
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Radioactivity

* Unstable atoms will continue to
undergo radioactive decay until
they form atoms.

* (Change into atoms of another element.)

Radioactivity

* The word means
to "break down.”

* Radioactive decay gives off

A nuclear reaction N
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He' + C* - 0" + energy

Nuclear Reactions and Energy

*A isany
process that changes the
of an atom.
. isone
form of nuclear reaction. Energy
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Types of Radiation

* Scientists quickly

learned that there were
____different kinds s redion

of radiation given off by
radioactive materials. o

Beta radiation [*

1/2em
Gamma of water
radiation
N 6cm
T of lead

* Which one has more
penetrating power?

Types of Radiation
* The scientists called them

because the radiation carried
and
moved in straight lines, like

Types of Radiation

*In decay, the nucleus ejects
two protons and two neutrons.

. decay occurs when a
neutron in the nucleus splits into a proton and an
electron.

. decay is not truly a decay
reaction in the sense that the nucleus becomes
something different.

Types of Radiation
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Alpha Radiation

* An alpha particle is equivalent to a helium-4
nucleus and represented by

4
N or

Alpha Particle Radiation QOQ

This is the original

~_ “unstable” atom.

Daughter

Ths1 Parenmudeus\x ‘ay,_— It decayed to an
23 Feol alpha particle and

Alpha Pamz::us) Th-231.

{Helium Nu

Alpha Radiation

An
This is an particle is
example 6 equivalent
of a nuclear to a helium-4
; 4 nucleus
equation. 0. (alpha particle) = He
Plutonium 239 decays by
alpha particle emission as follows:
.
239 235 4
™ Pu,, 24,000 yrs Uz« He,
T (alpha particle)




Alpha Radiation

8 This is

called the

O (alpha particle) = Heg nucleus.

/

Plutonium 239 decays by .
alpha particle emission as Iv{ This is the

particle that
239 235 4 — .
PUg e Uy, + He, emits energy.

(alpha particle)

Alpha Decay Equation Practice

226
88

What would be the
daughter nucleus?

Alpha Decay Equation Practice

174
Ir — +
What would be the Alpha
daughter nucleus? Particle

Write the equation to show the alpha decay of iridium-174.

Beta Radiation

* A beta particle is a fast-moving electron with a -1
charge and represented by

0 0
_ 1 B or _ 1 e
Beta Particle Radiation C—\O/—}
vt This is the original

Calcium-40 v . €
~ % /z/m/ unstable” atom.
/ It decayed to a
Fatassumdo " beta particle and
.

Potassium-40
Ca-40

Beta Particle

Beta Radiation

This is
called the

. 0 nucleus.
B (beta particle) =€ 4 /

The tritium beta-decay
is written as fol

This is the

3 3 [ 0
Hi—He;+e;+V,
e

(tritium) (beta particle)

(antineutrino) emits energy.

| particle that

Beta Radiation

This is an
example PY
of a nuclear

equation B (beta particle) = € _?
This is the orig§ he tritium beta-decay process

T This is the beta particle.
“unstable” atom. N is written as follows: /

3 3 0. _0
Hi—He;+ e +7V,
123 yrs
L7
Number of Protors |(tritium) (beta particle)

(antineutrino) [~

Number of Protons
(Notice it has gained
a proton!)




Beta Decay Equation Practice

What would be the
daughter nucleus?

Beta Decay Equation Practice

Write the equation to show the beta decay of platinum-199

1995 .

What wouid be the Beta
daughter nucleus? Particle

Fusion Reactions

Energy release by
a fusion reaction

¢-66-&

* A fusion reactionis a
nuclear reaction that
combines,or
two
intoa

* It is difficult to make fusion reactions
occur because positively charged nuclei
repel each other.

C"+ C"” — Mg™ +energy

Fission Reactions

* Afission reaction
upa
into__ pieces.

* A fission reaction typically happens
when a neutron hits a
nucleus with enough ST
energy to make the @ —>$
nucleus unstable. i

Energy release by

Mo+ Sn'* 4 2n

+ energy

Examples of fusion and fission.

Fusion is the process that takes place in
stars like our Sun. Whenever we feel the
warmth of the Sun and see by its light, we
are observing t}Je products of fusion.
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Examples of fusion and fission.

Fission is used to produce energy for
nuclear bombs, but we also use fission
peacefully everyday to produce energy in
nuclear power plants
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