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Kerr Microscope Observation of Microfabricated NiFe Wires
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Magnetization processes in microfabricated NiFe wires
were observed by using a Kerr microscope equipped with an
oil-immersion lens (NA =1.3) and an Hglamp. NiFe wires
20 nm in thickness were prepared by using lift-off
techniques. The width (W) of the wires was designed as 0.5,
1.0 and 2.0 pm and the length (L) as 50 um. One end of the
wire was connected to a square-shaped head with a side of
2W, which was designed to act as a domain wall source. In
each wire, necks of different widths were introduced as
artificial pinning sites of a domain wall. Magnetization
reversals in very narrow wires with 0.5 um width were
clearly observed. It was confirmed that domain wall
penetration, pinning, depinning, and also the direction of
wall motion can be controlled by using square-shaped head
and necks with optimized width. The Kerr microscope image
with the domain wall near the neck is almost consistent
with the Kerr effect image obtained by micromagnetic
calculation.
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Fig. 1 Kerr microscope for observing of in-plane magnetic
domains. A 100-W Hg lamp was used as a light source and a
100x oil immersion objective lens having a numerical
aperture of 1.3 was used for imaging.
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Fig. 2 Change in the Kerr microscope image for the
1.0-um wide wire, and a schematic illustration of the domain
structure. The photographs were taken in inverse fields H,
after a magnetic field of 200 Oe was applied along the wire
axis. (a"), (b)), and (c") are diagrammatic representations
of images (a), (b), and (c).
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Fig. 4 Wire width dependence of the magnetic field requireed
20 pm to make the wall penetrate into the wire from the edge end
(b') with and without a wall source.
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Fig. 3 Kerr microscope image of the domain pattern for the
0.5-pum wide wire and a schematic illustration of the domain
structures. This picture shows only the left half of the wire.
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Fig. 6 Neck width/w dependence of the pinning field for
each wire width.
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Fig. 7 Several stable magnetic wall structures: (a) transverse
Neel wall, (b) twin Neel wall with contracirculating vortex,
and (c) vortex wall.
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Fig. 8 (a) Kerr microscope image near the neck for the
2.0-um wide wire and (b) calculated Kerr effect image for the
domain structures shown in Fig. 7 (c).
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