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Fig. 1. 3-gun magnetron sputtering system,
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Fig. 2. Experimental setup for measurements of the
magnetoresistance under the mixed magnetic field.
Main magnetic field for magnetoresistance curves
was applied from VSM and a permanent magnet was
used for the other magnetic field application (the sec-
ondary magnetic field).
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Fig. 3. X-ray diffraction pattern of [Cu/Colx|Cu-4
%Ni /Si.
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Fig. 4. Magnetoresistance Curves of [Cu/Co]x|Cu-4

%Ni /Si measured along the easy axis(a) and hard
axis (b).
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Fig. 5. A proposed model for the magnetoresistance,
Black and white arrows, corresponding to spin
directions in upper and lower layers respectively, indi-
cate the status of spin alignments at 4 distinguishable
stages.
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Fig. 6. Changes in the MR curve with respect to the
strength of the main magnetic field when the second-
ary magnetic field is applied along the same direction
to the main magnetic field. Magnitude of the second-
ary magnetic field is in the order of (b), (c) and (d).
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Fig. 7. Changes in the MR curve with respect to the
strength of the main magnetic field when the angle
between the main and secondary magnetic field is 90°,
Magnitude of the secondary magnetic field is in the
order of (b), (c), (d), (e) and (f).
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Fig. 11. Changes in the MR curve with respect to the
strength of the secondary magnetic field when the
main magnetic field is applied along the hard axis and
secondary magnetic field is applied along the easy
axis. Magnitude of the secondary magnetic field is in
the order of (b), (c), (d) and (e).
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Change in the electrical resistance of artificial superlattice under two magnetic fields-the main and the secondary
magnetic field-has been studied with respect to each magnetic field strength in (200) textured Co /Cu artificial
superlattice, When the two magnetic fields were applied in the same direction, lateral shift of the magne-
toresistance curve occurred, while splitting phenomenon of the maximum resistance appeared when the two mag-
netic fields were applied at the right angle, When the angle between the two magnetic fields became 45° shifting
as well as splitting occurred in the magnetoresistance curve, This magnetoresistance behavior with double mag-
netic fields in the artificial superlattices could be explained with the macroscopic spin alignment model newly
suggested in this work.



