


Spinning a Magnetic Vortex by Spin Currents 
Nanoscale Imaging of “Spin Torque” 

Electrical pulses (red) synchronized with the x-ray imaging pulses 
(blue) are used to time resolve the spin current induced magnetization 
dynamics in a thin disk of permalloy (Fe80Ni20) as a function of time. 

Relating the radius of the vortex motion to the frequency of the electrical 
pump pulse allows us to determine the spin polarization - the fit shown is for a 
polarization of 67%, which is a measure of the strength of the spin torque effect. 
This is valuable information for the development of spin-torque based devices, 
and has important implications for the basic science of magnetic materials 
processes, as well as commercial technologies  

Circularly polarized x-rays reveal the orientation of the spins in a 
ferromagnetic material – in the resulting image, one orientation appears 
dark and the opposite orientation light. In the time sequence of images (top) 
the dark circle is the 1.5 mm diameter permalloy disk with the vortex core in 
the center indicated by the white dot.  Analysis of a time sequence of such 
images reveals the rotational motion of the core shown in the lower image.   


