
Author’s Accepted Manuscript

Surface magnetic structures in amorphous
ferromagnetic microwires

N.A. Usov, O.N. Serebryakova, S.A.
Gudoshnikov, V.P. Tarasov

PII: S0304-8853(16)32541-0
DOI: http://dx.doi.org/10.1016/j.jmmm.2017.01.058
Reference: MAGMA62406

To appear in: Journal of Magnetism and Magnetic Materials

Received date: 10 October 2016
Revised date: 29 December 2016
Accepted date: 17 January 2017

Cite this article as: N.A. Usov, O.N. Serebryakova, S.A. Gudoshnikov and V.P.
Tarasov, Surface magnetic structures in amorphous ferromagnetic microwires,
Journal of Magnetism and Magnetic Materials,
http://dx.doi.org/10.1016/j.jmmm.2017.01.058

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/jmmm

http://www.elsevier.com/locate/jmmm
http://dx.doi.org/10.1016/j.jmmm.2017.01.058
http://dx.doi.org/10.1016/j.jmmm.2017.01.058


 1 

Surface magnetic structures in amorphous ferromagnetic microwires 

 

N. A. Usov
1,2*

, O.N. Serebryakova
1,2

, S.A. Gudoshnikov
1,2

, V.P. Tarasov
1
 

 
1
National University of Science and Technology «MISIS», 119049, Moscow, Russia 

 

2
Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation, Russian Academy 

of Sciences, IZMIRAN, 108840, Troitsk, Moscow, Russia 

 

*
Corresponding author: usov@obninsk.ru (N.A. Usov) 

 

 

Abstract.  

The spatial period of magnetization perturbations that occur near the surface of magnetic nanotube or 

nanowire under the influence of surface magnetic anisotropy is determined by means of numerical 

simulation as a function of the sample geometry and material parameters. The surface magnetization 

distribution obtained is then used to estimate the period of the surface magnetic texture in amorphous 

microwire of several micrometers in diameter by means of appropriate variational procedure. The period 

of the surface magnetic texture in amorphous microwire is found to be significantly smaller than the wire 

diameter.  
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1. Introduction 

Surface magnetic anisotropy [1], which can exist at ferromagnetic surfaces and interfaces, may have a 

significant influence on magnetic properties of thin magnetic films [2-5] and magnetic nanoparticles 

[6,7]. The influence of surface anisotropy leads to a magnetization reorientation transition in a very thin 

ferromagnetic film if surface anisotropy constant exceeds certain critical value [8-10]. In magnetic 

nanoparticles surface anisotropy causes the existence of non-uniform micromagnetic states [6]. However, 

possible influence of surface magnetic anisotropy on the behavior of amorphous ferromagnetic 

microwires of several micrometers in diameter [11] has not been studied so far. Meanwhile, in some cases 

nearly periodic magnetic perturbations were observed [12,13] at the surface of ferromagnetic amorphous 

microwires, their nature being not clear. From a theoretical point of view, the existence of equilibrium 

domain structure in amorphous microwire of a perfect cylindrical shape is energetically unfavorable [14] 
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