Intr oduction to atomistic simulations 2003

Exercise 10, return date Tue Apr 8, exercise session Thu Apr 10

1. (15 p) Determine the melting point of Morse Cu by constructing a cell which has both a liquid and solid part, and finding the temperature at which these are in equilibrium. Use temperature and pressure control the way you think is physically best motivated. When done properly, this is the best possible way to determine the melting point by direct simulation.

Hint: create the liquid and solid part in separate simulations which end at the same temperature close to the expected melting point (say, 2000 K), then merge these into a joint simulation cell which you first equilibrate a little while before starting longer simulations.

Comment on the difference to the result you obtained in exercise 8.2. Why is the answer you obtain in this exercise more reliable than the one you obtained previously?

2. (10 p) Simulate a free Cu surface at temperatures slightly below the melting temperature (determined in the previous exercise). Use periodics in 2 dimensions to get two free surfaces. Remember to first determine the equlibrium bulk lattice constant using pressure control for each temperature simulated. Describe your observations.