Intr oduction to atomistic simulations 2003

Exercise 8, return date Tue Mar 25, exercise session Thu Mar 27 Note: no exercise session on Thue Mar 20 because of Physics days!

1. (18 p) Implement Berendsen pressure control into mdmorse.

Use the read-in parameters bpctau, desiredP and bpcbeta into the code. The first one is the pressure control time constant, the second one the desired pressure towards which the pressure is controlled, and the third one the compressibility (1/bulk modulus) of the material. Implement the change so that the control is not used at all if bpctau=0. Implement a pressure/virial calculation in the force routines, and then the control in the main routine. Use kbar as the external pressure unit.

Return the modified subroutines. Mark the pressure-related modifications in the code with comments with the string “bpc”.

Test the code by determining the bulk modulus B of your Cu model. Is the

excellent agreement you obtain with the experimental value of 1420 kbar surprising?

2. Test the melting of bulk Cu using the temperature and pressure controls. Simulate a block of Cu at different temperatures, using pressure control to keep the pressure at 0 kbar, and find the temperature at which the cell melts. Zero in on the melting temperature so you get it with an uncertainty less than 100 K. It is enough to estimate when the cell melts by visual inspection of the atom positions.

Note that since the initial kinetic energy of atoms is set to twice the temperature, the cell may melt instantaneously (within 1 ps or so) before it has time to equilibrate to a given temperature. You can circumvent this by using initialT < desiredT and let the temperature control set the cell to the correct temperature. Report the obtained melting temperature, compare the result to experiment and comment on the difference.

B VdP dV ------- –=