Magnets

Lodestone:  first magnet, natural magnet, came about from a mythological story
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 is the magnetic field.

Magnets exist in North/South pole pairs. There are no monopole magnets.

Magnetic field lines start at N and go toward S.
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: Gauss’s law for magnetism.
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Like Poles repel
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Opposite poles attract
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MKS unit for magnetic field is “Tesla”, (T)
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Some Common Magnetic Fields:
	Source
	B (Tesla) (T)

	Neutron Stars
	108 T

	Largest Man Made
	20 T

	Electromagnet
	1.5 T

	Bar magnet
	10-2 T

	Earth
	10-4 T

	Interstellar Space
	10-10 T

	Magnetic Shield
	10-14 T


Fundamental Cause of magnetism- Moving electrical charges

Any moving electric charge creates an electric field.

Common locations:

1) Electrical Currents

2) “Spinning” and “orbiting” electrical charges
Magnetic Moments:
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= tiny amounts of magnetic field associated with spinning or orbiting particles

3) Earth’s Core

4) Electron Configurations of certain elements
Diamagnetism
Materials that are not paramagnetic, ferromagnetic, or ferromagnetic are diamagnetic

Diamagnetic materials repel external magnetic field by inducing the opposite magnetic field in their atoms.
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Paramagnetism
Magnetism due to unpaired electrons
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Unpaired Electrons

Oxygen.

Ferromagnetism (Iron, nickel, cobalt)

These materials are capable of being magnetized by external magnetic field

These have magnetic domains, regions in the material where the magnetism lines up. However, as a complete object, it cancels, and no external magnetic field. Each domain is 1015 atoms big.
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When a magnet is on a sheet of metal
It induces a magnetic field on the sheet to stick to it
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