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Fig. 1. Schematics of SPIN-DEPENDENT SCATTERING: Cross
sections of a structure of two ferromagnetic films are shown, having
magnetizations M, and M, in the directions indicated by arrows, and
scparated by a nonmagnetic interlayer. The net current flow is from
bottom to top, but the conduction electrons (red dots with an arrow
denoting the spin orientation) drift randomly within and between the
layers. For simplicity, it is assumed that only electrons with their spins
anti-parallel to the local magnetization are scattered. (a) With parallel
M, and M, spin-down electrons are scattered while spin-up electrons
flow freely in a “short circuit.” (b) With anti-parallel M| and M,, both
spin-down and spin-up clectrons are scattered [Ref. 5].
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Fig. 2. Magneto-resistance curves at 4.2 K of (Fe/Cr) multilayers
[Ref. 1].
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Fig. 3. Variation of the CPP and CIP GMR as a function of the
nonmagnetic Cu thickness [Ref. 9].
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Fig. 4. CPP-GMR (AR/RP) versus applied field parallel to the layers

at 77K for NigFey(12 nm)/Cu(4 nm) (full line) and Co(10 nm)/

Cu(5 nm) (dashed line) multilayered nanowires. Inset: same plot at
4.2 K for the NigyFe,o/Cu sample [Ref. 12].
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Fig. 5. GMR curve of a 200~600 nm.
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Fig. 6. Resistance as a function of DC current [Ref. 15].
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Recent years have seen a rapid development of spintronics. One of the major achievements of this field is the understanding of spin
dependent process in various physical systems, for example, metallic multilayers showing the giant magnetoresistance {GMR). Today
devices based on the GMR are revolutionizing electronic data storage. In this paper, we review recent developments in the research on
GMR of low dimensional structures. We describe the magnetoresistance properties of magnetic multilayers, multilayered nanowires

and nonopillars, etc.
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