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Abstract

The magnetic properties of Fe/Ni(110) and Fe/Ni(111) superlattices with face centered cubic structures are inves-
tigated through ab initio calculations. We determine the interlayer exchange coupling between the ferromagnetic Ni
slabs versus the Fe spacer�s thickness as well as the magnetic map. For both directions of polarization (ferromagnetic
and antiferromagnetic) a strong ferromagnetic coupling between the Fe and Ni atoms is depicted at the Fe–Ni inter-
faces, whereas an oscillatory behavior of the magnetic moment is obtained inside the Fe films giving rise to an antifer-
romagnetic-like arrangement. The Fe interface mean magnetic moment has a tendency to stabilize around 2lB. A very
different interlayer exchange coupling is obtained for the (110) direction as compared to (111).
� 2005 Elsevier B.V. All rights reserved.
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1. Introduction

Besides its base centered (bcc) ground state con-
figuration [1] Fe can be stabilized in face centered
(fcc) and hexagonal closed packed (hcp) bulk
phases. The bcc ground state is clearly ferromag-
netic whereas the fcc and hcp phases are respec-
tively antiferromagnetic and non-magnetic. In

fact experimental results and theoretical calcula-
tions show that Fe with fcc crystalline structure
may form different magnetic phases, including
low-spin antiferromagnetic, low and high-spin fer-
romagnetic, non-magnetic states as well as spin-
spiral [2–7]. In contact with strong ferromagnet
like Co or Ni, Fe atoms in fcc configuration pres-
ent an induced magnetic configuration.
In Ni/Fe/Ni(111) trilayers, Fratucello et al. [8]

measured, by Mössbauer spectroscopy, a high
hyperfine field (�28 T) assigned to Fe atoms close
to Fe–Ni interface with a high-spin ferromagnetic
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