
Magneto-Electronics

• Electron Spin: Stern-Gerlach Experiment
• Magnetic materials: Spin-dependent DOS
• NM/FM Interface: Johnson-Silsbee Expt.
• NM/FM Multilayers: Giant 

Magnetoresistance (GMR)
• FM/Insulator/FM: Magnetic Tunnel 

Junctions





Classical “Bar Magnet” in a Magnetic Field
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Anisotropic Magneto-Resistance

~2%
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Parkin et al., PRL 64 2304 (1990)
RKKY coupling

(Ruderman-Kittel-
Kasuya-Yoshida)



RKKY oscillations of ∆R/R in multilayers
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Magnetic Tunnel Junctions
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