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SPH4U: Fields 

Millikan’s Experiment 

Robert Millikan and his graduate students performed one of what are 

considered the classic experiments in physics. The experiment was designed to 

determine the fundamental charge e. This we now know is the charge of both 

the electron and the proton. A simplified version of experiment is shown in the 

diagram at the right. 

The atomizer at the right produced small oil droplets with small negative charges (they became charged as they 

brushed passed the end of the atomizer). 

Millikan felt that if the charge resulted from a small number (𝑛) of elementary charges (𝑒) that the droplet 

would have a total charge (𝑞) given by  𝑞 = 𝑛𝑒 

Thus, by determining the charge, he would be able to determine the elementary charge. To determine the 

charge, he used an application of Newton’s 2nd law.  

 

By adjusting the electric field between the plates, the gravitational and electrical forces could be made to 

balance. That is, 

𝐹𝜀 = 𝐹𝐺  

𝑞𝜀 = 𝑚𝑔 

𝑞 =
𝑚𝑔

𝜀
 

𝑞 =
𝑚𝑔Δ𝑑

Δ𝑉
 

Millikan adjusted the field until the oil droplet was balanced (In reality, he did something slightly more 

complicated involving terminal velocities). To solve for 𝑞, Millikan needed to find 𝑚. He knew that the terminal 

velocity of an oil droplet depended on its surface area. The surface area is related to its volume and its volume 

was related to its mass (via its density). Thus, Millikan turned off the field and measured the terminal velocity of 

the droplet. By doing so he was able to find its mass and ultimately its charge. 

Millikan repeated this experiment for many different oil droplets and found that q was always a multiple of the 

constant 𝑒 = 1.602 × 10−19𝐶. 

Sample Problem:  

An oil droplet with a mass of 5.7 × 10−15 𝑘𝑔 is suspended between two parallel plates. The droplet has an 

excess of 17 electrons. What is the magnitude and direction of the field between the plates? If the plates are 

separated by 14 𝑚𝑚, what is the potential difference between the plates?  


