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Gravity, Electricity, & Magnetism

Professor Jasper Halekas
Van Allen 70 [Clicker Channel #18]
MWF 11:30-12:30 Lecture, Th 12:30-1:30 Discussion




Electric Field

The electric field isE = F_/qg

In other words, the electrostatic force per charge
on a point charge (“test charge”)

The electric field can be visualized by drawing
“electric field lines”




Electric Fields in a Conductor

None!

Any electric field in a conductor causes charge to move in such a way that it
shorts out that field

Also, electric fields must be perpendicular to the surface (or else they would
move charge along the surface)
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Electric Fields in a Conductor




Electric Fields in an Insulator

A dielectric in an electric field becomes polarized; this allows it
to reduce the electric field in the gap for the same potential

difference.
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Electric Field Demo



Computing Electric Fields

Basic Idea:

Add electric fields from all individual charges
Each individual electric field is given by Coulomb’s law

For continuous charge distributions

Must add electric fields from infinitesimal bits of
charge

This means integration



Electric Dipoles

We have seen a dielectric (insulator) modeled
as a bunch of +/- charge pairs

It turns out that this configuration comes up
over and over again in physics

This should not be surprising:

Consider a hydrogen atom = one proton + one
electron (most common atom in the universe)

This is just a little dipole!
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Dipole Electric Field




Continuous Distribution of Charge




Concept Check

A circular ring of radius R, uniformly charged
with total charge +Q, is in the xy plane z
centered on the origin.

The electric field dE at position z=h on the

z-axis, due to a small piece of the ring with dE \
charge dQ, is shown. What is the

magnitucle of the field dE?
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