Intr oduction to atomistic simulations 2003

Exercise 2, return date Tue Feb 4, exercise session Thu Feb 6 (note: no exercise session on Thu Jan 30)

1. (12 p) Write subroutines which generate random numbers with an even and a Gaussian distribution. Generate 1 million Gaussian-distributed random numbers (with the standard deviation σ = 1 and mean μ= 0), make a statistic out of their distribution with a bin width of e.g. 0.01 and the area normalized to unity) and make a plot. Also generate the same gaussian distribution

analytically and plot in the same figure as the random plot.

Exercise return: the code and the figure as postscript.

(If you do not have your own favourite plotting software, you can make the figure e.g. with the xgraph program available in /usr/local/contrib/bin/xgraph in heavy and sirppi. Instructions on using xgraph are available on the course web page.)

2. Make an order-of-magnitude estimate of when the gravitational potential needs to be taken into account in MD simulations of ionic systems. Compare the magnitude of the ionic force with that of Earths gravity. a) First consider ordinary atoms with a unit charge, separated by a typical interatomic distance of 3 Å. b) Then consider metal particles in a fluid with radius r, which are in positions where they almost touch, also with unit charges. For what value of r does gravity become of comparable magnitude with the ionic interaction between the spheres?

Return the exercise as an estimate of the order of magnitude of the different forces involved and an explanation of how you got the values. An ordinary text email is enough.

f x( ) 2π[ ] 1 2/– e x^2 2⁄– =