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1. Orientational dynamics of water

The dynamical structure of liquid water is often characterized as a �uctuating network of hydrogen
bonded molecules, in which speci�c molecular motions, such as restricted translations and rotations,
contribute to many practically important phenomena (e.g. acoustics). Because of the experimental dif-
�culties of exploring the structure and dynamics of liquid-state water, molecular dynamics simulations
have proved to be a valuable tool over the years. We intend to investigate the orientational dynamics
of pure water represented by simple models (SPC/E, TIP4P2005, etc.) at ambient conditions. The
orientational dynamics will be quanti�ed through the orientational and angular velocity correlation
functions of water molecules and related to its local structure. A logical extension of the project would
be trying to gain an insight into the water orientational dynamics in di�erent environments, such as
the presence of hydrophobic objects (particles, walls) or external electric �elds.

2. The role of long-range interactions in the calculation of the

friction coe�cient of a Brownian particle

A large and heavy colloidal particle, the so-called Brownian particle, experiences a friction force arising
from systematic collisions with solvent molecules which is directly proportional to its velocity, and the
proportionality constant is the friction coe�cient. Unfortunately, it is very hard to calculate the friction
coe�cient directly from computer simulations using the Green-Kubo formalism. Primarily, due to �nite
computational resources available, the maximum size of the system available for investigation is reached
before the desired thermodynamic limit is obtained. Since a large part of the computation is spent
on calculating the long-ranged van der Waals (vdW) interactions it is of interest to understand their
in�uence in the calculation of the friction coe�cient. Moreover, we want to �nd minimal conditions
in the description of the vdW interactions in order to speed up the calculations while keeping the
accuracy in the description of the particle's dynamics. The system of study will be a Brownian particle
interacting with a bath of solvent molecules only through the Lennard-Jones interactions.
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