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The recent discovery that a spin-polarized current can induce domain wall dynamics
(DW) without any external magnetic field has opened a new path to manipulating
magnetization. It is now the subject of extensive research motivated not only by its
fundamental interest but also by promising applications for memory and spintronic
devices. Up to now, most studies investigated the average dynamical response of a DW
to a DC current or quasi-static current pulses. Such studies have shown that the DW
dynamics on such time scale (depinning/propagation) occurred for high critical current
density (~10'"* A/m?) and was characterized by a large stochasticity (displacement
poorly reproducible) and a low average velocity [1].

Recently, much attraction was given to the DW dynamics on shorter time scale where
higher velocities as well as lower critical current density were reported [2,3]. In
particular, it was recently shown that a domain wall in a nanowire pinned at an artificial
notch can be driven into large amplitude oscillation by a high frequency AC current for
very low current density (~10°A/m?) [3]. Here, we investigated the resonance by a high
frequency AC current of a single vortex core in a permalloy disk with diameter varying
between 1 and 4 pm, which allows a better control of the energy landscape felt by the
vortex core. We observe variations of the dc voltage (homodyne detection) for some
peculiar frequencies that clearly indicate the resonant excitation of the vortex. The
shape of the DC voltage vs frequency curve is determined by the relative orientation (up
or down) of the vortex. This is a first step toward the study of the recently predicted and
observed switching of the vortex core orientation induced by current pulse/ AC current
[4].

In addition, we investigated the propagation of a DW in a nanowire induced by current
pulses by using time-resolved MOKE measurements. Contrary to standard static
imaging or averaging techniques, the measurement were made in “single shot” which
allows the probing of the stochastic component of the propagation. The dependence of
the DW velocity with the current and field conditions will be presented and discussed.
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