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Fig. 1. (a) Trajectory with time. (b) Spiral trajectory of magnetization
vector.
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Fig. 2. (a) Elastic constant with sample size. (b) Elastic constant with
sample thickness. Result from simulation (triangle) and calculated
from eq. (6) (square).
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Fig. 3. Result from simulation (square dot) and fitting value
calculated from equation (6) (solid line) (a) Frequency with magnetic
vortex’s size. (b) Damping coefficient with magnetic vortex’s size.

Fob 4] A5 Ay A9 A ol A O BE A
oIt} o] W= Ay AHE Bl Ae Avet A (7pl
B Ak el AAsk of W oledon 249 @
& 4 OPI 2 6% Dike ola3isic). sl FAL

A5 FAY FAYAA FAS ArE AP
FAFE W] Aeo] HY dH SR ol =1 9

T £5v wEA "o A87F FA9ESE Fig 29 (b)
o -’]O]'Eq B A ARG webA AlsT FANE
AEFE 7k B 2] (2)9F o] 480 —vE«]
e v %L“T—Q]r & G WAE THER AlETt 7
HAE e PPl =g Aot

Aﬁou

a0 =

H

Iv&Z £

A gEe] ] 9xs} 259 af 5} 114
e AR A9 FAll digh 2] 18-S AAEATH



- 130 -

Frequency (GHz)
I o

N
T

1 n 1 " 1 " 1

10 20 30 40
Sample thickness (um)

Damping coefficient

1 " 1 " 1 " 1

10 20 30 40
Sample thickness (pm)

Fig. 4. Result from simulation (square dot) and fitting value
calculated from equation (7) (solid line) (a) Frequency with magnetic
vortex’s thickness. (b) Damping coefficient with magnetic vortex’s
thickness.
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Derivation and Numerical Verification of Harmonic Oscillatory Description
of Ferromagnetic Vortex Motion

Junyeon Kim and Sug-Bong Choe*
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We report a theoretical description of ferromagnetic vortex motion in sub-micrometer size magnetic thin film. Based on Thiele’s
equation combined with later theoretical achievements, we derive the analytic description of dynamics of ferromagnetic vortex core as
a damped harmonic oscillatory motion. Consequently, the relations about frequency and damping constant in damped harmonic
oscillation are presented. The validity of the results is verified through micromagnetic simulation.
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