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Rutherford’s Gold Foil Experiment 
 

Ernest Rutherford (1871—1937) was digging potatoes in a field in his native country of 

New Zealand when he got a letter from William Thomson. The letter informed him that he had 

ee  a epted as Tho so ’s stude t. What he did ’t k o  as that he ould e aking the 

gia t steps to ards u ra eli g the se rets of the ato . As Tho so ’s pupil, Rutherford a ted 
to find some answers to the questions about atomic structure.  

 

Rutherford chose the nucleus of the helium atom as the bullet to shoot at the atom. The 

helium nucleus, which is called an alpha particle, contains two protons and two neutrons and 

has a positive charge. Rutherford placed a radioactive source that gave off alpha particles into a 

lead container with just a small opening to direct the escaping particles. The target for the 

alpha particles was a very thin sheet of gold foil, less than 1/100,000 of an inch thick. This is 

even thinner than the aluminum foil you use to cover food.  

 

For his experiment, he set 

the foil in front of the 

particle source. Behind the 

foil, he placed a fluorescent 

screen. The screen would 

show a spark of light 

whenever it was struck by an 

alpha particle. Thus, he 

could see whether any alpha 

particles were able to pass 

through the atoms in the gold foil. The actual results were amazing. Rutherford got flashes of 

light from the screen. Somehow the alpha particles were able to get through. The scientist 

moved the screen to the sides and even in front, facing the foil. To his amazement he found 

light flashes at all angles. Some particles were even bouncing off to the side as well as straight 

back at the radium.  

 

In 1911, Rutherford explained what had happened. He suggested that the atom consists 

of a very small, heavy central core called the nucleus. Very far out from the nucleus are the 

rapidly swirling electrons. The atom was largely an empty shell. That explains how the alpha 

particles were able to get through the gold foil. Within the shell, there was a small but heavy 

nucleus with a positive charge. That is what deflected some of the positive alpha particles and 

bounced back the few that actually hit the nucleus of the gold atoms. 






