Intr oduction to atomistic simulations 2003

Exercise 1, return date Tue 21.1, exercise session Thu 23.1

The face-centered cubic (FCC) lattice structure is as follows: a lattice has an number of cubes next to each other. Each cube has an atom in each corner, and in addition there is an atom on the center of each side of the cube. One cube is called the unit cell, and it thus has 4 atoms in total (you have to account for the fact that the atoms are in this representation divided into several cubes). By displacing the atoms a bit it is possible to make a cube which has four atoms inside it.

For additional information see any Solid State Physics textbook, e.g. Kittel, Ashcoft and Mermin or Hook and Hall.

1. Write a program which creates a 3-dimensional 4x4x4 Cu-FCC-lattice (that is, 4 unit cells in each dimension) in the XYZ format. Make a figure out of this with rasmol so that at least three sides of the cube are visible., both with and without interatomic bonds. The lattice constant (side length of unit cell) is 3.62 Å. 2. Create a 10x10x6-Cu lattice, which has on it z surface a 30 Å diameter Co sphere which is 15 Å deep inside the Cu. You can assume that Co has the same lattice constant as Cu, also the FCC structure (which is actually true for Co nanoclusters), and is epitaxial with the substrate. Visualize with rasmol so that the sphere and the Cu are well visible.

Hint: create a larger FCC lattice, and then remove part of it.

(Thissystemis ofrecent interest as Co clusters have been foundto burrowinto the Cu intact. See Zimmermann et al, Phys. Rev. Lett. 83 (1999) 1163).

The exercises are returned by emailing the source code creating atoms and one rasmol-picture/exercise in the gif format.