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Pre HistoryPre-History
• Stone Age – Tools were m
• Bronze Age (3500 to 1100
– Sn alloy)y)
• Iron Age (1200 to 600 BC

Ancient History
• Thales of  Miletus (624 – 5(
iron ores from Magnesia in
forms of  iron ore are hemat

Middle Ages
Fe2Og

• Lodestones were used to m
(Europe or China?) William
Magnete in the year 1600.

19th Century
• Michael Faraday found th
diamagnetic (1845).
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We will study three kinds of  ma

Ferromagnetism
• Fe, Co, Ni; some alloys
• Microscopic domains have
• A macroscopic sample of  • A macroscopic sample of  
have a permanent magnetiza

Paramagnetism
• Placed in a magnetic field• Placed in a magnetic field,
magnetization in the same d
• A paramagnetic material i
magnet pole.g p

Diamagnetism
• Placed in a magnetic field,
magnetization in the directiog
• A diamagnetic material is 
magnet pole. 
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ParamagnetismParamagnetism

♦ The atoms of  the materia
dipole moment m, even when
But the dipoles point in rand

♦ When a magnetic field is 
partially with the field  so mpartially with the field, so m
them toward alignment.
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Diamagnetism

♦ The atoms of  the materia
magnetic dipole moment. That
applied field. 

♦ When a magnetic field is 
a magnetic moment in the d
magnetic field – an induced dg

♦ Why?
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