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The interaction of curvature and topologically nontrivial magnetization structures~(e.g.
domain walls) attract growing interest in fundamental studies and applications. Domain walls
are topologically stable structures which can be used as key elements of nonvolatile magnetic
memory devices~[1]. In the racetrack domain wall magnetic memory [1] the sequence of bits
of information in a nanowire is coded by sequence of magnetic domains separated by the
domain walls of head-to-head and tail-to-tail types [2]. However, curvature parameters are an
important characteristic of the wire in fabrication of memory devices. Vertical configuration of
the racetrack magnetic memory consists of U-shaped nanowires [1] and therefore the domain
wall properties on the curvilinear segment of the wire are very important.
Here we study both analytically and numerically the influence of curvature effects on the
motion of a domain wall in parabolic curved wire. Using 1D approach developed in [3] we
show that the domain wall is pinned by the effective potential induced by the curvature. In the
case of infinitesimally small wall width ∆. /0 ≪ 1 the pinning conditions can be written
as . 2 /0 = 0 and . /0 . 22 /0 < 0, where . /0 - the wire's curvature in the center of
effective potential, ∆ - wall width, prime denotes the derivative with respect to the arc length.
We established that the domain wall motion frequency can be written as:
4 = 40 5ℓ- 7|. /0 . 22 /0 |,
where 40 = 45;< with ; being the gyromagnetic ratio. The value of frequency of domain
wall oscillations within the pinning potential increases with the increasing of curvature.
In order to verify our analytical predictions we performed numerical simulations of the
Landau-Lifshitz equation using the NMAG code [4] and in house-developed simulator for a
chain of discrete magnetic moments on the parabolic wire.
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