
Calculation of technologically important aspects of magnetism: anisotropy, critical

temperatures and spin dependent transport (abstract only)

This article has been downloaded from IOPscience. Please scroll down to see the full text article.

2008 J. Phys.: Condens. Matter 20 064218

(http://iopscience.iop.org/0953-8984/20/6/064218)

Download details:

IP Address: 129.252.86.83

The article was downloaded on 29/05/2010 at 10:32

Please note that terms and conditions apply.

View the table of contents for this issue, or go to the journal homepage for more

Home Search Collections Journals About Contact us My IOPscience

http://iopscience.iop.org/page/terms
http://iopscience.iop.org/0953-8984/20/6
http://iopscience.iop.org/0953-8984
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience


IOP PUBLISHING JOURNAL OF PHYSICS: CONDENSED MATTER

J. Phys.: Condens. Matter 20 (2008) 064218 (1p) doi:10.1088/0953-8984/20/6/064218

Calculation of technologically important
aspects of magnetism: anisotropy, critical
temperatures and spin dependent
transport
Lars Nordström

Department of Physics, Uppsala University, Sweden

Received 17 December 2007
Published 24 January 2008
Online at stacks.iop.org/JPhysCM/20/064218

Abstract
Magnetic materials, where the moments arising from the electron spins are ordered, have many
potential applications of technological relevance. For instance, in recent years the focus has
been on spintronics, a future technology where not only the electron’s charge but also its spin
will be utilized. In this presentation we will deal with a few of these applications from a
microscopic theoretical view. The discussion is based on calculations of the electronic structure
often within (spin) density functional methods.

A large magnetic anisotropy, the fact that there are considerable energy differences between
different magnetization directions, has considerable importance for e.g. magnetic storage and
permanent magnet applications. We will discuss here how to calculate this quantity, which is
exemplified by both a bulk system and a layered material, and the calculational accuracy and
the method’s predictability.

One example of spin dependent transport is the so-called spin transfer torque, the fact that a
current through a magnetic layer can rotate its magnetization. We will review its physical origin
and present some recent calculations on naturally magnetic layered materials, so-called helical
spin density waves.

A crucial quantity for applications of the various spectacular magnetic effects is the Curie
temperature, the temperature above which the magnetic order disappears. Many systems are
limited by low Curie temperatures. A route to calculations of this quantity is described, and
with the help of a few calculations we try to generalize what is needed to achieve significant
magnetic ordering temperatures.
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