Accepted Manuscript journal of

magnetism
and
magnetic
materials

VOLUME 425
1 MARCH 2017

Magnetoresistance in magnetite film: a theoretical and experimental investiga-
tion

Z.M. Zhang, W.P. Zhou, Q. Li, D.H. Wang, Q.Q. Cao, Y.W. Du oo
RAMESH C. BUDHANI
XIUFENG HAN
ATSUFUMI HIROHATA
MARCELO KNOBEL

PII: S0304-8853(17)31401-4 OKSANA FESENKO
DOI: http://dx.doi.org/10.1016/j.jmmm.2017.06.078 @
Reference: MAGMA 62874 e
To appear in: Journal of Magnetism and Magnetic Materials e
Received Date: 4 May 2017

Revised Date: 13 June 2017

Accepted Date: 13 June 2017

Please cite this article as: Z.M. Zhang, W.P. Zhou, Q. Li, D.H. Wang, Q.Q. Cao, Y.W. Du, Magnetoresistance in
magnetite film: a theoretical and experimental investigation, Journal of Magnetism and Magnetic Materials (2017),
doi: http://dx.doi.org/10.1016/j.jmmm.2017.06.078

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.2017.06.078
http://dx.doi.org/10.1016/j.jmmm.2017.06.078

Magnetoresistance in magnetite film: a theoretical and

experimental investigation

Z. M. Zhang®® * W. P. Zhou®, Q. Li%, D. H. Wang® *, Q. Q. Cao?®, Y. W. Du®

#National Laboratory of Solid State Microstructures, Jiangsu Provincial Key Laboratory for Nano
Technology, School of Physics, Nanjing University, Nanjing 210093, China
®School of Physical and Mathematical Sciences, Nanjing Tech University, Nanjing 211816, China

°School of Sciences, Nanjing University of Science and Technology, Nanjing 210094, China

* Corresponding Authors: Z. M. Zhang (zmzhang@njtech.edu.cn);
D. H. Wang (wangdh@nju.edu.cn)

ABSTRACT

Functional dependence of magnetoresistance on external magnetic field
is of great importance for not only discovering the origin of electrical
transport but also tailoring materials for advanced properties in
magnetic-field-controlled devices. By utilizing the magnetic domain-rotation
model combined with antiphase boundary and charge carrier hopping
theories, the formular description of magnetoresistance in magnetite (Fe3O,)
film has been studied systematically. The calculation shows that the
magnetoresistance depends linearly and quadratically on the external
magnetic field when the fields are applied parallel and perpendicular to the
Fe30,4 film plane, respectively. We give the experimental MR data to verify
these theoretical results.
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