
RADIOACTIVITY

 Radioactivity and Nuclear Energy



THE SUN’S ENERGY
COMES FROM NUCLEAR

REACTIONS.

Radioactivity



We learned in earlier how the atomic model was discovered 
through multiple experiments. 

We learned that the electrons of the atom determine its 
chemical properties (how it reacts with and forms 
compounds with other elements)

We also learned that the nucleus contains protons which 
determine which element the atom is.  Neutrons are also 
contained in the nucleus of the atom.

We will discover in this topic, that some elements are unstable
and give off nuclear particles that can impact our lives. 
This is called radioactivity.

Radioactivity



• nucleons – particles found in the 
nucleus of an atom 
– neutrons 
– protons 

• atomic number (Z) – number of 
protons in the nucleus 

• mass number (A) – sum of the 
number of protons and neutrons 

• isotopes – atoms with identical 
atomic numbers but different 
mass numbers 

• nuclide – each unique atom 

Radioactivity
Atomic Terms 



• radioactive – nucleus which spontaneously decomposes forming a 
different nucleus and producing one or more particles

Radioactive Decay

Many nuclei are radioactive; that is, they 
spontaneously decompose, forming a different nucleus 
and producing one or more particles. 



• Alpha-particle production 
• Alpha particle – helium nucleus 

– Examples 

• Net effect is loss of 4 in mass number and loss of 2 
in atomic number. 

Types of Radioactive Decay 



• Beta-particle production 

• Net effect is to change a neutron to a 
proton. 

• Beta particle – electron 
– Examples 

Types of Radioactive Decay 



• Gamma ray release 

• Net effect is no change in mass number 
or atomic number. 

• Gamma ray – high energy photon 
– Example

Types of Radioactive Decay 



• Positron  production 

• Net effect is to change a proton to a 
neutron. 

• Positron – particle with same mass as an electron but with a positive charge 
– Examples

Types of Radioactive Decay 



• Electron capture 
– Example 

Types of Radioactive Decay 



Types of Radioactive Decay
Summary 



 Nuclear transformation – change of one element to
another 
 Bombard elements with particles

– Examples
In 1919 Lord Rutherford observed the
 first nuclear transformation,
the change of one element into another. 
He found that bombarding 14N with
                                                    7

 particles produced the nuclide 17 O
                                                    8

Fourteen years later, Irene Curie
and her husband Frederick Joliot 
observed a similar transformation from
aluminum to phosphorus

Nuclear Transformations



Nuclear Transformations

• Transuranium elements – elements with atomic 
numbers greater than 92 which have been synthesized 



Detection of Radioactivity and Half-Life

• Geiger-Muller counter – instrument which measures radioactive decay by 
registering the ions and electrons produced as a radioactive particle passes 
through a gas-filled chamber 

• Scintillation counter – instrument which measures the rate of radioactive
decay by sensing flashes of light that the radiation produces in the 
detector 



• Half-life – time required for half of the original sample of radioactive nuclides
to decay  

For example, if a certain radioactive sample contains 1000
nuclei at a given time and 500 nuclei (half of the original number) 7.5 days
later, this radioactive nuclide has a half-life of 7.5 days

Detection of Radioactivity and Half-Life



 The end


