Radiometric dating

The protons and neutrons of an atom’s nucleus are held together by the strong nuclear force.


Some nuclei, however, are unstable and may break apart.  This may occur in some elements because the nucleus is too large to be stable.  Example: uranium, plutonium


Some lighter elements such as carbon have isotopes that have an imbalance between protons and neutrons, which leads to instability.


Isotopes are different forms of the same element whose nuclei differ only in the number of neutrons.


Example:  C-12 = 6 p+ and 6 n0


         C-14 = 6 p+ and 8 n0
Unstable atoms are called radioactive.  Large numbers of radioactive atoms, such as in a gram of uranium, decay at a very predictable rate, that is not affected by external conditions.

As the atoms decay, they change into daughter elements. 


Example: U-238 decays into Pb-206 by losing particles from its oversize nucleus.  This loss of particles and gamma radiation is called radioactivity, and can be dangerous to living cells.

The rate of decay is described by an isotope’s half-life.  

A large number of U-238 atoms will decay into Pb-206 at such a rate that half of the atoms will have decayed in 4.47 billion years.

We say that the half-life of U-238 is 4.47 BY.

1000 atoms of U-238 (  4.47 BY ( ~ 500 atoms of U-238 and 
~ 500 atoms of Pb-206

~500 atoms of U-238 (  4.47 BY ( ?

By analyzing the ratio of the radioactive element to its daughter elements, we can determine the age of a rock containing both elements.  From this analysis the age of the Earth (and the Moon) has been determined to be 4.5 billion years.
