CHEM 3504 Advanced Physical Chemistry

Computer Assignment

Run a Monte Carlo simulation for a Lennard-Jones fluid at the same reduced density (ρ*) and reduced temperature (T*) as before in your MD simulation. The starting configuration is a FCC structure.

a) Plot the potential energy (in reduced units) versus the number of moves and mark the point where equilibrium has been achieved.

b) Accumulate averages for the internal energy and pair correlation function after equilibrium has achieved.  Maximize the range of g(r) by choosing a large Rcut.

Hand in a print out of FORT1 and FORT2, a plot of energy, and a plot of the equilibrated g(r). Compare your results with the previous molecular dynamics results. Calculate the long range correction to internal energy.

Monte Carlo Calculations for a Lennard-Jones Fluid     

MC calculations for a Lennard-Jones model fluid with the program MCLJ.EXE. Canonical ensemble (NVT) is assumed for a given state.  Parameters are chosen to model argon: = 0.3405 nm ,  = 1.65x10-21 J , /k = 119.8 K, m=39.948 amu . 108 atoms are used in the calculation. The initial configuration is a FCC structure. In MC, a cutoff value for the max. range of interaction has to be chosen. Since the system is small, the cutoff should be 1.5  7 , less than one half of the system's box length. At the beginning of each run, the program reads the positions from a configuration file (CONFIG.DAT).  After the run, the new positions are written to the file CONFIG.OUT. A next run can then be started by copying CONFIG.OUT to CONFIG.DAT. In MC, the maximum displacement for each random move has to be chosen. This is 0.01 to 0.5  depending on density. This will affect the acceptance of trial moves and convergence to equilibrium (a large displacement will increase the likelihood of overlapping molecules whereas a small displacement will result in slow convergence). The total number of cycles (one cycle will have moved all particles once) should be 10,000 or more for equilibrium to be reached. In MC, only the potential energy (V) is calculated. The kinetic energy will be the translational energy of an ideal gas (1.5kT) and the total energy is the sum of kinetic energy and the potential energy. The coordinates of the fcc structure is stored in fcc.108 . The input parameters of number of MC cycles(one cycle means moving all the 108 particles once), max. displacement, cut off, are kept in fort1 and can be modified. The results at the end of a run is written in FORT2 . The pair distribution function is in FORT10. At the end of the run, the new coordinates will overwrite the old ones in config.dat.
The other data files are:
FORT1
input data file

FORT2
general results

FORT8
reduced pressure vs MC moves

FORT10 
g(r) vs r

config.dat
configuration of the 108 particles to be read in 

config.out
new configuration of the 108 particles

fcc.108

fcc positions of 108 particles

FORT21
reduced potential energy vs MC moves

