Magnetism and Matter (Chap. 9)

The long and interesting history of the science of magnetism...

Pre-History

e Stone Age — Tools were made of stone

e Bronze Age (3500 to 1100 BC) - Tools of bronze (Cu - Sn alloy)
e Iron Age (1200 to 600 BC) - Tools of iron (Fe)

Ancient History
¢ Thales of Miletus (624 - 546 BC) described a force in iron ores from
Magnesia in Greece; the two main forms of iron ore are hematite and

magnetite. Fez 03 Fe3 04

Middle Ages

e Lodestones were used to magnetize compass needles. (Europe or China?)
William Gilbert published De Magnete in the year 1600.

19th Century
e Michael Faraday found that most materials are diamagnetic (18645).
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Ferromagnetism

e Fe, Co, Ni; some alloys

® Microscopic domains have nonzero magnetization.

e A macroscopic sample of ferromagnetic material may have a permanent
magnetization.

Faramagnetism
¢ Placed in a magnetic field, the material has magnetization in the same
direction as B.

¢ A paramagnetic material is attracted (weakly) to a magnet pole.

Diamagnetism

¢ Placed in a magnetic field, the material has magnetization in the direction
opposite to B.

e A diamagnetic material is repelled (weakly) from a magnet pole.

(There are two other, more subtle, kinds of magnetism in matter:
antiferromagnetism and ferrimagnetism.)
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