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Dalton thought that atoms were indivisible. However, when J.J. 

Thomson took a glass tube, pumped almost all the air out, and then 

connected each end of a very strong battery to the two ends of the tube, 

negative particles flew from the negative end of the battery (the 

“cathode”) to the positive end (the “anode”). This made Thomson realize 

that atoms of all elements have negative particles that are easy to 

move. We now call these particles “electrons”. 

But no matter what Thomson did, he couldn’t get any positive particles to 

move, so he thought that the positive part of the atom must be static (he 

knew there had to be a positive part because atoms are electrically neutral). 

He therefore imagined that atoms must be made of a big 

solid positive mass, with negative bits (electrons) 

embedded within, just like chocolate chips in a cookie. 

That’s why we call this the “plum-pudding” model. It 

was very advanced for its time, but it’s not entirely right.  

Trying to demonstrate that his mentor Thomson was right, Ernest 

Rutherford shot small “alpha” particles against a very thin sheet of gold. He 

was expecting most particles to bounce back after smashing against the 

solid wall of plum-pudding atoms but, to his surprise, most went through! 

Only a few did bounce back. He concluded that the atom must be mostly 

empty (that’s why most particles went through), with a positive nucleus 

and the electrons around it like planets to the sun. 

Exercise: Draw Rutherford’s planetary model of a Lithium atom (3 

electrons). Note that in 1910 Rutherford knew nothing of protons, 

neutrons or orbitals. These were discovered later.  


