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 How does your total radiation exposure 
compare to the average exposure (360 
mrems per year)?  

 What human-made sources of ionizing 
radiation and what natural sources of ionizing 
radiation were you exposed to?  

 Which source was the largest part of your 
exposure?  

 Why does elevation affect your exposure to 
ionizing radiation?  
 



 Most atoms have stable nuclei. 
 All elements with atomic number ≥84 are 

unstable. 
 Unstable nuclei (i.e., “radioactive” nuclei) 

undergo spontaneous change, giving off 
energy or particles when they change. 



 Transmutation 
◦  nucleus of one element is transformed 

into nucleus of different element 
 Aka radioactive decay or nuclear decay 
 Nuclear reactions affect the nucleus of an atom 
 May occur naturally or be initiated artificially 

 

 



Alpha particles 
 2 protons, 2 

neutrons—a 
helium nucleus 
 +2 nuclear 

charge 
 Discovered by 

Rutherford 
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 Alpha particles 
 
◦ Cannot penetrate skin; 

dangerous if ingested 
◦ Can be stopped by a piece 

of paper 
 
 

He4
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http://www.dailymail.co.uk/news/article-417248/Terrible-effects-poison-Russian-spy-shown-pictures.html


Beta particles 
◦ Discovered by Rutherford 
 An electron emitted from the nucleus 
 -1 charge 

 
 

 Fast moving, can penetrate into skin 
 Can be stopped by lead or glass  
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Gamma rays 
 High energy 

electromagnetic 
waves emitted from 
nucleus 

 No mass, no charge 
 Very penetrating; 

may not be stopped 
by several feet of 
concrete 
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 Positrons 
◦ Mass of electron, positive charge 

 
 Neutrons 
◦ 1 amu, no charge 

 
 Protons 
◦ 1 amu, +1 charge 
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 Nuclear Reactor Meltdown 
 Nuclear Blast Footage 
 Plutonium 

http://www.teachersdomain.org/asset/phy03_vid_meltdown/
http://www.teachersdomain.org/asset/phy03_vid_meltdown/
http://www.teachersdomain.org/asset/phy03_vid_plutonium/
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