24.1: Magnetism: Read. The prelecture videos also offer a good introduction

Observations:

+ Magnetic poles come in two types: Label them "North" and "South". (“North" is also sometimes labeled as "+", and
"South" is also sometimes labeled as "-")
+ Like poles repel

+ Opposite poles attract
+ Poles always come in N/S pairs. There are no isolated poles. Thus the simplest magnet is a dipole, with both a

"North" and "South" pole.
+ The magnetic force is long-range.




24.2. The Magnetic Field.

As was the case for the electric force, we find it convenient to think of the force interaction as resulting from a
"source", which sets up a magnetic field, and a "test particle" that responds to the magnetic field. We will see that
electric currents act as the sources for a magnetic field, and moving charges experience a magnetic force when
exposed to a magnetic field. We will deal with each of these phenomena in turn.

Magnetic field lines:

Recall that electric dipoles tended to align with an external electric field:
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Similarly, magnetic dipoles (such as a compass needle) tend to align with an external magnetic field.
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Typical Scales

Earth's field near surface
small bar magnet

very strong bar magnet
MRI

Big lab magnet

Neutron star surface
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24.3 Electric Currents also Create Magnetic Fields
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24 .4: Calculating the Magnetic Field Due to a Current
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Examples: Ch24-long-wires-1 and Ch24-long-wires-2.



