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Fig.1 (a) Schematic illustration of the magnetic vortex structure. (b) Magnetic contrast of
the Permalloy circular disks obtained by using the magnetic transmission x-ray microscope.
Diameter and thickness of the disks are Imm and 100 nm, respectively. White and black spots

indicate out-of-plane components of the magnetization inside the disks.
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Fig. 2 Experimental setup for the imaging of the current-induced resonant motion of the vortex core
by using the M-TXM. (b) Substantial images of the vortex core dynamics. Here the excitation
current density is 1.3 10" A/m’, whereas the frequency is 220 MHz. ¢, is defined as 80 ns after the
pumping of the pulse modulated ac current. White dots denote the position of the vortex core. (c)
Excitation frequency (f) dependence of the radius of the vortex core trajectory. Open circles are

experimental data, whereas solid curve is a fitting curve.
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