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Micromagnetics Module V2.12

Micromagnetics Module has been updated to V2.12. Please note that the new
module is not compatible with the mph files created by versions before V2.0.

Filename Size
The dynamics of magnetization in magnets are described by micromagnetic theory,
governed by the Landu-Lifshitz-Gilbert equations. We built a customized Micromagnetics...Guide 13.6 MB MuMax3
"Micromagnetics Module" using the Physics Builder in the COMSOL Multiphysics® V2.12.pdf '

software, which can be used to perform micromagnetic simulations within the

framework of the COMSOL® software. This Micromagnetics Module can be

coupled straightforwardly to other add-on modules to perform multiphysics . . . = 11.7
. o . . . ) Download all files (Zip-archive)

micromagnetic simulations, such as magneto-dipolar coupling, magnetoelastic MB

coupling, magnet-thermal coupling, and more. The module package, along with a

user's guide, is available for download.

Micromagnetics Module.jar 1,009 KB
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WM;EA W.F. Brown, Journal of Applied Physics, 1963, 34(4): 1319-20.
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Kai Wu et al 2019 Nanotechnology 30 502003
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Chapter 2

Micromagnetic simulation tools:
OOMMF, Mumax?’, and
COMSOL Multiphysics

Chensong Hua!, Kai Wu? and Weichao Yu!

nstitute for Nanoelectronic Devices and Quantum Computing, Fudan University, Shanghai, P.R.
China, *Department of Electrical and Computer Engineering, Texas Tech University, Lubbock,
TX, United States

2.1 Introduction

Magnetic nanoparticles (MNPs) are mesoscale objects in nanometer orders
(Wu et al., 2019). It’s too tedious to apply the quantum treatment on every sin-
gle spin embedded in the huge ensemble, meanwhile, it’s not sufficient to treat
the magnetizations in a whole particle as a single macro-spin. A better solution
is to apply the theory called micromagnetics, which deals with magnetic behav-
iors at submicrometer scales. Such a scale is able to resolve magnetic structures
such as domain walls and vortices while ignoring the atomic structure of spe-
cific materials. Hence, micromagnetics is a theory in the continuum, assuming
the conservation of the magnetization magnitude. Even with the approximate
treatment, there are still large degrees of freedom that cannot be solved by hand,
and the technique to solve micromagnetic problems in a numerical way is called
micromagnetic simulation, which has been successfully applied to verify exper-
imental observation (Kim, 2010) as well as predict new phenomena (Leliaert
& Mulkers, 2019). In this chapter, we will introduce the application of micro-
magnetic simulation in studying the static and dynamic properties of MNPs.

2.2 Theoretical background of micromagnetic simulation
2.2.1 Landau-Lifshitz-Gilbert equation

The governing equation of micromagnetism is the Landau-Lifshitz—Gilbert
(LLG) equation (Bar'yakhtar & Ivanov. 2015; Gurevich & Melkov, 1996;
Tserkovnyak et al.. 2005):

dm

aaL:l=_meHeﬁ‘+amx 3 (2.1)

Magnetic Nanoparticles in Nanomedicine. https:/doi.org/10.1016/B978-0-443-21668-8.00002-X
Copyright © 2024. 1
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