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Gold Foil Experiment 
Handout 

 
 Earnest Rutherford was born in 1871 in New Zealand and died in 1937.  
He was awarded the Nobel Prize in Chemistry in 1908 for his investigations into 
the disintegration of the elements and the chemistry of radioactive substances.  
One of Rutherford’s most renowned works was the gold foil experiment 
conducted by his students, Hans Geiger and Earnest Marsden in 1909.   
 
 The experiment that Rutherford and his students conducted used a very 
thin piece of gold foil surrounded by a circular screen detector made of fluorescent zinc sulfide 
which served as a detector to count the particles.  A small opening in the lead-shielded allowed a 
stream of alpha particles from a radioactive source to enter the circular screen area through the 
gold foil.  Rutherford and his students expected that the alpha particles to pass straight through 
the foil, or be bent at a very small angle because of their relatively large mass compared to the 
small electrons thought to comprise the atom.  
 
 Contrary to Rutherford’s prediction, the results of the gold foil experiment revealed that 
some of the particles were deflected to the side of the foil while a small few bounced off the 
foil back toward the source of the alpha particles.  Rutherford said that the alpha particles 
bouncing off the gold foil was the equivalent of a cannon ball bouncing off a piece of tissue 
paper.  He deduced that the particles that bounced back toward the source must have been hitting 
objects with a very small volume but a very large mass.  This experiment confirmed that atoms 
were not solid spheres, but contained a central core (nucleus) that was very dense and carried a 
positive charge, and that most of the volume that atoms occupied was empty space.  Negatively 
charged electrons were assumed to be “orbiting” around the small nucleus, all the same distance, 
but each orbital lying in a unique plane.  
 

Schematic of Rutherford’s Gold Foil Experiment 
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