
Physics 241, Fall 2015 Modern Physics Hal M. Haggard

Lab 8 Millikan Oil Drop Tasks
Full report (all sections) due Friday,

December 11th at 6pm

Safety/Equipment note: Adjust the high voltage slowly. Recall that you have to turn on both the
AC and DC switches and you want to wait for a moment for the power supply to warm up. You
will be using the DC voltage. Always turn the high voltage all the way down before turning off and
make sure it is turned all the way down before turning on. Do not exceed 400V.

Take measurements on at least five different oil drops. Be sure that at least three of these have
different amounts of charge on them. Make several measurements of the free fall speed of each of
your droplets. Make measurements of their rise speed when the plates are polarized to push them
up and several measurements of their downward speed when the plates are polarized to push them
downwards.

Experimental task 1: Develop a protocol to establish that the amount of charge on each droplet is
an integer multiple of a fundamental charge e.

Experimental task 2: Develop a protocol to establish the magnitude of the fundamental charge e.

Theoretical task: Recall the equation that we derived in the lab discussion section
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where a is the radius of the droplet, η is the viscosity of dry air, ρ is the density of the oil making
up the droplets, g is the free fall acceleration due to gravity, vf is the terminal free fall speed of the
droplet, p is the atmospheric pressure, and b = 8.2× 10−3 Pa m is a constant that helps to account
for the small size of the droplets.

Use this equation to solve for the droplet radius a in terms of the other parameters just described.
Substitute the result of your derivation into the result that we found for q in our discussion to
obtain:
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For a detailed description of how to setup the apparatus, see the attached notes from the manufac-
turer. There are lots of Kim wipes in the lab. Use these to practice using the oil drop diffuser (the
perfume jar) before you use it in the chamber. One of the main techniques to master in this lab
is to not put too many drops into the chamber at once. This will help you in your measurements
and keep the apparatus in better working order.
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