
Accepted Manuscript

Shape dependent resonant modes of skyrmions in magnetic nanodisks

Yizhou Liu, Roger K. Lake, Jiadong Zang

PII: S0304-8853(17)31224-6
DOI: http://dx.doi.org/10.1016/j.jmmm.2017.07.007
Reference: MAGMA 62937

To appear in: Journal of Magnetism and Magnetic Materials

Accepted Date: 3 July 2017

Please cite this article as: Y. Liu, R.K. Lake, J. Zang, Shape dependent resonant modes of skyrmions in magnetic
nanodisks, Journal of Magnetism and Magnetic Materials (2017), doi: http://dx.doi.org/10.1016/j.jmmm.
2017.07.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jmmm.2017.07.007
http://dx.doi.org/10.1016/j.jmmm.2017.07.007
http://dx.doi.org/10.1016/j.jmmm.2017.07.007


  

Shape dependent resonant modes of skyrmions in
magnetic nanodisks

Yizhou Liua, Roger K. Lakea,∗, Jiadong Zangb,∗

aDepartment of Electrical and Computer Engineering, University of California, Riverside,
California 92507, USA

bDepartment of Physics, University of New Hampshire, Durham, New Hampshire 03824,
USA

Abstract

Resonant modes of a single Néel type skyrmion in confined nanodisks with

varying aspect ratios (AR) are investigated using micromagnetic simulations.

The AR of the skyrmion has a non-linear dependence on that of the nanodisk.

The power spectra of skyrmions in nanodisks with AR ranging from 1.0 - 2.0

are calculated. With the increase of disk AR, multiple new modes emerge in

the power spectrum, which originate from the broken rotational symmetry of

both the nanodisk and the skyrmion. All of the spin wave modes are resolved

by spatial maps of the real time magnetization fluctuations. New mixed modes

such as rotation modes and oscillation modes with different azimuthal and radial

components are identified in the elliptical nanodisk with AR=1.8. The new

emergent modes may provide new approaches to skyrmion-based oscillators and

spin wave sources in confined structures.
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1. Introduction

Magnetic soliton based spintronic devices, such as domain wall racetrack

memories [1] and vortex spin torque oscillators [2], are promising candidates for
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