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Il. SEMICONDUCTOR SPINTRONICSOFFERS

A. Carrier-Induced Ferromagnetism

Recent developments in materials science and technology of
semiconductors resulted in carrier-induced ferromagnetism in
semiconductors that are currently used in transistors and lasers.
Nonmagnetic semiconductors (i.e., containing no magnetic
ions), such as GaAs, have been made magnetic by introducing a
small amount of magnetic ions (like Mn). The ferromagnetism
(alignment of spins of magnetic ions) is brought about by the
carrier-mediated interaction among magnetic ions; without
carriers no ferromagnetism occurs. This carrier-induced fer-
romagnetism in magnetic ion-doped semiconductors offers a
variety of new controllability of semiconducting properties
by magnetism and magnetism by semiconducting properties.
When one changes carrier concentration by some external
means, which can be done in semiconductors but not in metals,
magnetism changes. This electronic control of magnetism has
remained elusive but recently demonstrated in ferromagnetic
semiconductors.
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