Half-Life

Suppose you’ve discovered an ancient bone amulet in an archeological dig, and you want to know its age.  You can use the rate of decay of carbon-14 to determine the artifact’s age.  The nucleus of a carbon-14 atom is unstable.  At some time, this unstable nucleus will emit a high-energy electron called a beta particle, which has a 1- charge.  The beta particle causes the neutron to change to a proton, and the carbon-14 atom then decays into a nitrogen-14 atom.  

The average time for half of a group of carbon-14 atoms to decay is 5,730 years, and is called a half-life.  Your bone amulet is found to contain only 12.4% of carbon-14.  How old is the artifact?  The level of 12.4% indicates that three half-lives have passed.  Three half-lives, times 5,730 years, is 17,190 years old.  Carbon-14 samples can be accurately dated up to 60,000 years old.

