Intr oduction to atomistic simulations 2003

Exercise 11, return date Tue Apr 15, exercise session Thu Apr 17

1. (15 p) Simulate a small energetic ion impact on a solid as follows. Create a Cu simulation cell with 4000 atoms (10x10x10 unit cells) with the 0 K lattice constant. Make a surface by removing the periodic boundary conditions in the z direction. After this, modify the mdmorse code so that you can add one atom outside the surface in the z direction. Give it a kinetic energy of 200 eV and shoot it towards the middle of the surface. Use a time step of at most 0.5 fs. Do not use temperature scaling or pressure scaling, and simulate for at least 3 ps.

Use a potential cutoff of 5.0.

Note that pressure control should never be on when there is an open surface in the system (otherwise the surface tension messes up the control).

Repeat a few times for different initial xand ypositions of the incoming ion Follow what hapens with animation (e.g. dpc) and return at least four gif images which illustrate well what happens for a typical event. Also describe the process briefly.

Hint. To get a good view of what is going on, decrease the parameter nmovieoutput e.g. to 5 in the first runs. A nice animation can then be obtained with e.g.

/usr/local/contrib/bin/dpc m 4 d 20 s 900 800 cube 25 l z 0 210 xyz erase sort 2 4 5 6 atoms.out

which makes the kinetic energy of atoms output in colours, and shows the most energetic atoms in front.

2. Calculate for the previous exercise how many atoms (excluding the initial incoming atom) have moved more than half the nearest-neighbour distance from their initial site due to the impact, for all the events simulated. Report the average and its uncertainty.