
Accepted Manuscript

Monte Carlo study of the magnetization reversal times in a core/shell magnetic
nanoparticle

C.D. Acosta-Medina, J.D. Alzate-Cardona, E. Restrepo-Parra

PII: S2352-2143(18)30255-7

DOI: 10.1016/j.cocom.2018.e00338

Article Number: e00338

Reference: COCOM 338

To appear in: Computational Condensed Matter

Received Date: 10 August 2018

Revised Date: 24 September 2018

Accepted Date: 24 September 2018

Please cite this article as: C.D. Acosta-Medina, J.D. Alzate-Cardona, E. Restrepo-Parra, Monte
Carlo study of the magnetization reversal times in a core/shell magnetic nanoparticle, Computational
Condensed Matter (2018), doi: https://doi.org/10.1016/j.cocom.2018.e00338.

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.

https://doi.org/10.1016/j.cocom.2018.e00338


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
Monte Carlo study of the magnetization reversal times in a

core/shell magnetic nanoparticle

C. D. Acosta-Medina

Departamento de Matemáticas y Estadística,

Universidad Nacional de Colombia,

Sede Manizales, A.A. 127, Manizales, Colombia.

J. D. Alzate-Cardona∗ and E. Restrepo-Parra

Departamento de Física y Química,

Universidad Nacional de Colombia,

Sede Manizales, A.A. 127, Manizales, Colombia.

Abstract
In this work, we present an investigation of the magnetization reversal times for a ferro-

magnetic/antiferromagnetic core/shell nanoparticle, by means of Monte Carlo simulations. The

magnetic behavior of the nanoparticle was evaluated with a classical Heisenberg Hamiltonian,

which includes terms for the exchange interaction, external magnetic field interaction and uni-

axial anisotropy. We determined the magnetization reversal times for the core and core interface,

when the system is initially ordered and it is subjected to a negative magnetic field. We computed

the influence of the core/shell exchange interaction, as well as the core anisotropy, core size and

temperature dependence on the reversal times. It was found that there exists a strong influence

of core/shell exchange interaction on the core sites reversal time. These parameters influence the

reversal time in different ways. In general, the increment of the temperature and the core/shell

exchange interaction produce a faster magnetization reversal. Moreover, the core interface reverses

faster than the core bulk. On the other hand, the reversal time depends on the anisotropy and the

uncompensated sites in the shell interface. In this way, it is possible to control the core reversal

time in these kind of nanoparticles by means of the core/shell interface.
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