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Structure and Magnetism in Co/Cu Multilayers Prepared by Laser Ablation and Sputtering
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Co/Cu multilayers were prepared by a combination of
laser ablation with rf sputtering. The layer structure was
observed for Co and Cu layers of more than 4A thickness,
where the films exhibit ferromagnetic behavior with low
coercivity and high remanence. In Co/Cu films with Co
and Cu thicknesses of less than 2 A, ferromagnetic M~H
curves with high coercivity and anisotropic magnetoresist-
ance were observed when the Co composition is more
than 50%, while superparamagnetic M—H curves and no
observable granular-type giant magnetoresistance were
observed when the Co composition is less than 50%. The
granular-type giant magnetoresistance was observed in
Co/Cu films with a Co thickness of about 2A and a Cu
thickness of more than 4A, which exhibit superpara-
magnetic behavior due to the discontinuous Co layers.
Co/Cu films with Co and Cu thicknesses of 2.5A showed a
shifted hysteresis loop at low temperatures, in which a
transient structure between a granular and layered struc-
ture was observed.
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Fig. 1 Dependence of the grain size on the Co
composition.
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Fig. 2 Magnetization curves for the Co(0.8)/Cu(1.7)
film at 300 K and 80 K.
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Fig. 3 Relation between the resistivity p, and the
saturation magnetization M, at 300K in Co/Cu
multilayers. The symbol x is for d¢, and d¢, of less
than 2A, while the symbol C is for d¢, and dc, of
more than 2A.
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Fig. 4 Dependence of the grain size on the Cu layer
thickness in Co/Cu multilayers with a 2.5-A-thick Co
layer.
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Fig. 5 MR curves for the Co(2.0)/Cu(7.0) film at 300
K and 10 K.
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Fig. 6 Magnetization curves at 300 K and 80 K, and MR curves at 300 K and 10 K, for the Co(2.5)/Cu(3.8) film.
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Fig. 7 Dependence of the loop shift on the Cu layer
thickness in Co/Cu films with 2.5-A-thick Co layer.
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