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alpha radiation is highly ionising 

causing an increased risk of cancer or organ failure or radiation 

sickness / poisoning 

or mutation of genes / DNA or damage to cells / tissues / organs 

until the radioactive material is removed / excreted 

or 

activity of radioactive material reaches / approaches background 

radiation levels 



414/138=3 (half-lives)

 

1.45 × 10-4 × 2 × 2 × 2

 

= 1.16 × 10-3 (g) 









• (medical) x-rays
• radiotherapy
• nuclear weapons (testing)
• named nuclear disaster
eg Chernobyl / Fukushima / Three Mile Island.

uranium / plutonium 



neutron absorbed by a uranium nucleus 

nucleus splits into two parts 

and (2 / 3) neutrons (are released) 

and gamma rays (are emitted) 



lighter nuclei join to form heavier nuclei

 

some of the mass (of the nuclei) is converted to energy (of 

radiation) 



activity decreases quickly

risk of harm decreases quickly 









alpha radiation 

• an alpha particle is the same as a helium nucleus 

• alpha is the least penetrating 

• alpha is stopped by paper or skin 

• alpha has the shortest range in air 

• alpha will travel a few cm in air 

• because alpha is most ionising 

• because alpha has a charge of +2 

beta radiation 

• a beta particle is an electron (emitted from the nucleus) 

• beta penetrates less than gamma and more than alpha 

• beta is stopped by a thin sheet of aluminium 

• beta has a shorter range than gamma 

• beta will travel up to 1m in air 

• because beta is more ionising that gamma and less ionising than alpha 

• because beta has a charge of -1 

gamma radiation 

• gamma radiation is an electromagnetic wave 

• gamma is the most penetrating 

• gamma is reduced/stopped by several cm of lead or thick concrete 

• gamma has the largest range in air 

• gamma will travel very large distances in air 

• because gamma is least 

 



both are random processes 



144 →72 → 36 →18 → 9 

4 half lives 

20/4 = 5 (rolls of the dice) 



a dice with 8 sides will have a smaller chance of 

decay (in one roll) 

so dice with 8 sides will have a greater half-life 



• move the detector very close to the source 

• record the count rate 

• position the paper between the source and the detector 

• record the new count rate 

• alpha radiation will not penetrate through paper 

• if the count rate with the paper is (significantly) less than without then the source emits 

alpha radiation 

• remove the paper and position the aluminium between the source and the detector 

• record the new count rate 

• (alpha and) beta radiation will not penetrate through the aluminium 

• if the count rate has (significantly) reduced compared with using paper then beta 

radiation is present 

• if radiation penetrates through the aluminium then gamma radiation is present 

• the experiment should be repeated and mean results calculated because radioactivity 

is a random process 
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