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Time- and frequency resolved experiments of current induced domain wall and vortex
dynamics
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Germany

3Center for X-Ray Optics, Lawrence Berkeley National Lab, 1 Cyclotron Road, Mail Stop
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tkamionk@physnet.uni-hamburg.de

Spin-polarized currents interact with the magnetization of a ferromadmeh opens new
opportunities to design magnetic memory and logic devices. A local variatiba of t
magnetization is necessary for the occurrence of spin-torque. Heresgatmesults on the
interaction between spin-polarized currents and magnetic vortieesllass domain walls in
permalloy nanostructures [1]. Experiments are performed in the frequene}l as in the
time domain.

One focus is to investigate the harmonic excitation of a vortex in a squaretim#gndilm
element with spin-polarized currents which results in a frequen@ndept rotation of the
vortex around its equilibrium position. This is theoretically predicted [2] and legsd@wn
in real space for excitation with magnetic fields [3]. The resonance fregoémicron-sized
permalloy squares is typically below 1 GHz. The experimental clga@lento design a square
with a low resonance frequency i.e. a weak confining potential and to enserestieace of
the vortex-state. We analyzed the micromagnetic behaviour of our pgyreqllares by
magnetic-force microscopy and measurement of the anisotropic magrsttoree (AMR).
Supported by micromagnetic simulations we can conclude that the squares c#@nHhsssw
either into the s-state or into the vortex-state. A current induced excitatreases the
resistance because of the energy dissipation [4]. We measure this LUEiRgHitester and
scalar network analysis.

The second focus is on current induced vortex and domain-wall motion measured in the time
domain. Using X-ray microscopy with a spatial resolution down to 15 nm and a stplmos
pump and probe measurement scheme with resolution in the 100 ps time scale, current
induced vortex and domain-wall oscillation are observed. The domain wall isqaepar
nanostructure with a restoring potential. During a pulse the domain walpiactd and
afterwards starts a free oscillation with strong damping.
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