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In iron and many iron-based alloys the magnetic energy represents a significant
contribution to the binding energy. An interatomic potential for the simulation of iron alloys
therefore needs to include an adequate description of magnetism. In this talk | present the
derivation of a magnetic interatomic potential that is suitable for simulating millions of atoms.
The potential is obtained by systematically coarse graining the electronic structure from
density functional theory through tight-binding to the bond-order potentials. | show that the
resulting potential includes non-collinear magnetism and may be further simplified to a
Ginzburg-Landau description of magnetism. Analytic expressions for forces and torques will
be presented. Applications of the potential to modelling Fe, Fe-C and Mn will be discussed.

Les visiteurs de nationalité étrangére hors Union Européenne sont priés de bien vouloir avertir impérativement 3 semaines a I'avance, et
ceux de I'Union Européenne 1 ou 2 jours avant le séminaire, le Secrétariat du Service de leur entrée sur le Centre : Tel : 01 69 08 66 64 -
Fax: 0169 08 68 67.

Commissariat a I’énergie atomique et aux énergies alternatives
DEN/DANS/DMN Service de Recherches de Métallurgie Physique
Centre de Saclay — Bat. 520 - 91191 Gif-sur-Yvette Cedex — France

Séminaires - Martine Logé ® 01 69 08 51 67 et Fabien Bruneval ® 01 69 08 43 49



