Intr oduction to atomistic simulations 2003

Exercise 12 BONUS, return date Mon Apr 28, exercise session Tue Apr 29

NOTE CHANGE IN DATES!

1. (50 p) Take the Metropolis MC code simulating Morse Cu (cutoff 7.0 Å) in the NVT ensemble provided on the course web page, and modify it to a Metropolis code which simulates the NPT ensemble.

Using your NPT code, determine in a 5x5x5 Morse Cu (cutoff 7.0 Å) FCC sys- tem a) The relation between system size and pressure V(P) at 0 K in the pressure range -100 kbar - +1000 kbar.

b) The thermal expansion of Morse Cu, i.e. the lattice constant a as a function of temperature a(T) in the T range 0 - 1200 K.

For both cases also simulate all data points with the mdmorse code for comparison. You should of course get good agreement between the MC and MD results.

Return the modified code, and the answers to a) and b) in simple tables. _____________________________________________________________

Comments:

The code provided does not need any input files, has a built-in help, and is only 366 lines long, so figuring out how it works should not be difficult. It is in Fortran only, but the Fortran structures are quite simple: basic loops, if clauses, and one simple data structure. So even C users should be able to make minor modifications to it easily. The course web page has a help file comparing C and Fortran syntax.