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Current-Driven Domain Wall Motion Due to the Spin-Transfer Effect
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We report direct observation of current-driven domain
wall (DW) motion by using a well-defined single DW in
a micro-fabricated magnetic wire. Magnetic force
microscopy was used to visualize the current-driven DW
motion. We measured the depinning field of the DW and
the critical electric current density for the
current-driven DW motion at several pinning sites.
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Fig. 1 Schematic illustration of a top view of the
sample. One end of the L-shaped wire is connected to a
diamond-shaped pad which acts as a domain wall
(DW) injector, and the other end is sharply pointed to
prevent nucleation of a DW from this end. The wire
has four electrodes made of Cu. MFM observations
were performed for the hatched area at room
temperature. A magnetic field was swept along the
axis of the sharply pointed wire when the dipinning
field was measured.
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Table 1 Relation between the depinning field and the critical current density for the current-driven DW motion at four pinning

sites.
Pinning position Depinning field Critical current density | Critical current density
(um) (Oe) (x101 A/m?)" (x101! A/m?2)**
u
1.10 57.6 £ 21.0 [5] 9.1x01 [2] 89 1]
1.60 87.5+ 10.6 [2] 10.1+04 [2] 102  [1]
3.25 90 [1] 9.4 [1] :
3.55 95 (1] 9.8 (1] 9.8 [1]
[]1: Number of measurements, * : Pulse duration 5 ps., ™ : Pulse duration 0.5 us.
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Fig. 2 (a) MFM image after the introduction of a DW. — . - %
DW is imaged as a dark contrast, which corresponds to ® | '}_7, o@,c,oc & @i;;.“g_;, N oo qu;cw;'
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Fig. 3(a) — () Successive MFM images with one
pulse applied between each consecutive image.
The current density and the pulse duration were
10.6 x 10! A/m2 and 0.5 us, respectively.
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