Half-life Notes

· Half-life: how we express the rate of decay of any isotope, the longer the half-life, the more stable the isotope

· Half-life is the time it takes for half of a given amount to decay

· Say you have a pile of 100 atoms (all of which are radioactive)

· Lets say that this isotope is sufficiently unstable that in 1 second, 50 atoms decayed.  We can say this isotope has an activity of 50 decays/s  or 50 Bq.  

· Put another way, 50% of the material decayed in the first second.  In the next second if 50% decays again, will their be 50 decays in the 2nd second?  

· No! Because there are only 50 radioactive atoms left…therefore, only 25 will decay, on average.  

· This is an exponential decay (do you remember this from math?)

· So instead of counting how many decays per second (which clearly changes depending on how much stuff you have to start with) we measure something called half-life which turns out to be constant for exponential decays.

Examples

· Lets say you have 100 g of radioactive C-14.  The half-life of C-14 is 5730 years.  

· How many grams are left after one half-life?

· 50 g

· How many grams are left after two half-lives?

· 50 g left after first half-life

· 25 g left after second half-life

· You have 160 g of an isotope with a half-life of 4 days.  How much will be left after 16 days?  

· 16/4 = 4 half-lives

· 2^(4) = 16  

· 160 g/ 16 = 10 g 
· Or you can work this out by saying:

· after 1st half-life: 80 g

· after 2nd half-life 40 g

· after 3rd  half-life 20 g

· after 4th half-life 10 g
· You start with 100 g of a radioactive isotope.  If after 3 weeks, 12.5 grams are left, what is the half-life of the isotope?

· 50 g after first half-life
· 25 g after second

· 12.5 g after third

· 3 half-lives have gone by

· Therefore, the half-life is 3 weeks/3 = 1 week
