
Accepted Manuscript

Phases diagrams and magnetic properties of tri-layer superlattices:
Mean field study

S. Naji, A. Belhaj, H. Labrim, L. Bahmad, A. Benyoussef, A. El Kenz

PII: S0378-4371(13)01183-7
DOI: http://dx.doi.org/10.1016/j.physa.2013.12.042
Reference: PHYSA 14911

To appear in: Physica A

Received date: 5 August 2013
Revised date: 18 November 2013

Please cite this article as: S. Naji, A. Belhaj, H. Labrim, L. Bahmad, A. Benyoussef, A. El
Kenz, Phases diagrams and magnetic properties of tri-layer superlattices: Mean field study,
Physica A (2013), http://dx.doi.org/10.1016/j.physa.2013.12.042

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.physa.2013.12.042


Phases Diagrams and Magnetic Properties of Tri-layer

Superlattices: Mean Field Study

S. Naji1,2, A. Belhaj3, H. Labrim4, L. Bahmad1∗, A. Benyoussef1,5,6, A. El Kenz1

1 Laboratoire de Magnétisme et Physique des Hautes Énergies (LMPHE-URAC 12)
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Abstract

Motivated by spintronic device applications, we engineer a superlattice model based

on periodic tri-layers consisting of spins σ = 1
2 , S = 1 and q = 3

2 residing on the sites of

a square lattice, interacting with an external magnetic field. We study its phase diagrams

and magnetic properties. We determine the corresponding ground state phase diagrams.

Then, we show that this Ising lattice model exhibits a ferromagnetic phase F1, two ferri-

magnetic phases F2, F3 and an antiferromagnetic phase F4. It is found that the magnetic

behaviors depend on the moduli space controlled by the exchange interaction couplings.

More precisely, the hysteresis loops have been established.
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