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SPH 4U Lab: Millikan’s Experiment

Background:
l. Determine the relationship that describes the relationship between the number of excess

or deficit electrons on an object and the charge on this object.
2. Review the characteristics of an electric field found between parallel plates by sketching
it and how to determine the strength of this electric field by writing the formula.

Purpose:
To determine the quantity of charge on each of a number of charged plastic spheres, and

deduce if these quantities are integral multiples of small value. (Namcly the charge on a single
electron or proton.)

Materials:
Millikan Apparatus, Heathkit regulated power supply and wires.

Method:
1. Inject some spheres into the viewing chamber. Then attempt to “stop” one of the charged

particles by varying the voltage (up to a maximum of 150 V) across the parallel plates.

2. When you have successfully “stopped” a sphere, you have in effect balanced the gravitational
force, F; and the electric force, Fe. Record this voltage required to balance the charged
sphere. This is referred to as the “stopping voltage”.

3. Repeat steps 1 and 2 for at least three other spheres (with different charges on them). These
spheres will have different stopping voltages. Try to get one voltage over 100 V if possible.

Calculations:
1. Given the following data determine the:
(i) Volume of a sphere: V =4/3 (%)
(ii)  Mass of a sphere: m = VD
Diameter of latex sphere: d = 1.03 um
Density of Plastic spheres: D = 1,05 x10° kg/m’
2. When a sphere is “stopped”, the gravitational force is equal to the electric force (F, = F).
Therefore,
If Fg = Fcthen
mg=qE S.q=mgd/V
Determine the charge of each sphere if the plate separation, d, is 4.0 x 10~ m.
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1. Show that each of your ‘q’ determinations is an integral multiple of some smaller value (1.6
x 10""? C), and then compute the percent differences from these ‘q’ values.
2. List 2 sources of error in this experiment, excluding human error.
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