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Carbon-14 Dating  
Handout 

 
What is Carbon-14? 
 Carbon-14 is an unstable isotope of carbon.  It is made when high-energy cosmic 
rays enter the earth's atmosphere. (Every person on the earth is hit with about 500,000 
cosmic rays every hour.) When a cosmic ray collides with an atom in the upper 
atmosphere it creates a secondary cosmic ray in the form of an energetic neutron.  This 
neutron can then collide with diatomic nitrogen to produce carbon-14, nitrogen, and 
protons. 
 
Carbon-14 in Living Things 
 Just like carbon-12, carbon-14 chemically reacts with the oxygen in the 
atmosphere to produce carbon dioxide. But keep in mind that almost all of the carbon 
dioxide in our atmosphere is derived from non-radioactive carbon-12 atoms. The ratio of 
normal carbon-12 to carbon-14 in the air, and in all living things at any given time is 
nearly constant, approximately 1 in a trillion carbon atoms is carbon-14.  Similar to the 
carbon dioxide made from carbon-12, carbon dioxide made from carbon-14 enters the 
carbon cycle through photosynthesis.  As animals eat plant life they assimilate both 
carbon-12 and carbon-14 into their bodies. As we ingest animals and plants we also 
assimilate both isotopes of carbon into our bodies.  The process of live organisms taking 
in carbon continues until death. Once an organism dies it stops consuming carbon, but the 
carbon-14 continues to radioactively decay into Nitrogen-14. 
 
Dating a Fossil 
 As stated above, as soon as a living organism dies, it stops taking in new carbon, 
both carbon-12 and carbon-14. The ratio of carbon -12 to carbon-14 at the moment of 
death is the same as every other living thing, but the carbon-14 continues to decay while 
the carbon-12 does not.  The C-14 decays with its half-life of 5,700 years, while the 
amount of carbon-12 remains constant in the sample. By measuring this ratio of C-12 to 
C-14 in the dead sample and comparing it to the ratio in a living organism, it is possible 
to determine the age of a formerly living thing fairly precisely. 
 
The "Age" Formula 
The formula to calculate how old a sample is by carbon -14 dating is: 

t = [ ln (Nf / No ) / ( -0.693) ] x  t1/2    
where:  
• ln is the natural logarithm, 
• Nf / No  is the percent of carbon-14 in the sample compared to the amount in 

living tissue, 
• t1/2 is the half-life of Carbon-14 (5,700 years). 
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Example 
A fossil has been found and tested to determine the amount of carbon-14 present.  The 
amount of carbon-14 is 10% of what you would find in a living sample.  Calculate the 
age of the fossil? 
 

t = [(ln (.10)/(-.693)] x 5,700 years 
 

t = [(-2.303) / (-.693)] x 5,700 years 
 

t = [3.323] x 5,700 years 
 

t= 18,940 years old! 
 


