Molecular dynamics 2015

Exercise 11 (not to any specific chapter): mdmorse : melting temperature by the interface
method

1. (14 p) Determine the melting point of Morse Cu by constructing a cell which has both liquid
and solid parts, and finding the temperature at which these are more or less in equilibrium.
The most accurate way to determine the melting point is to estimate the speed of the move-
ment of the liquid-solid interface as a function of temperature and determine the tempera-
ture where it crosses zero. In this case, however, visual inspection is enough.

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 simula-
tion.

Hint: create the liquid and solid part in separate simulations which end at the same temper-

ature close to the expected melting pointl, 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 9.2. Why is the answer
you obtain here more reliable than the one you obtained previously?

2. (6 p) Assume a Finnis-Sinclair type EAM model of a metal with only nearest neighbor inter-
action. The energy of atom i is expressed as

E = 3¥00) - Afn, n= Y ptry).

J#i J#i

Show that it is possible to parameterize the model such that it gives BCC lattice as the equi-
librium structure instead of FCC. Hint: When only nearest neighbor interaction is included
the nearest neighbor distance is the same for all structures, only the coordination varies.

1. Note that this method should give a better value for T, than the simple heating simulation of exercise
9.
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