
Optimization of  Molecular 
Dynamics Models of Water 
Molecular dynamics simula-
tions of water freezing and 
boiling with different models 
Water is by far the most widespread 
liquid on our planet, but at the same 
time its nanoscale structure is very 
complicated. Due to the fact that wa-
ter molecules are highly polarised, 
they form hydrogen bonds with each 
other and water stays liquid at room 
temperature. That is why having a 
molecular level model of water is not 
an easy task.
Many models have been developed 
and are developed now. They are 
usually designed to capture certain 

properties of water molecules such as 
binding energies and bond lengths. 
However, macro properties may not 
have good correspondence with the 
experiments.
The goal of this project is to prepare 
simulations of freezing and boiling of 
water with several models and opti-
mize the parameters with a parallel 
optimization framework П4U. You will 
learn MD software, optimization tech-
niques and conduct your own re-
search.
Specific project requirements and 
duration may be adjusted to meet the 
student’s requests

CSE lab
Chair of Computational Science- D-MAVT

WWW.CSE-LAB.ETHZ.CH  

In the CSE Lab we combine computational methods, computer science tools and do-
main specific knowledge to solve scientific and engineering problems in areas such as 
Fluid Mechanics, Nanotechnology and Life Sciences. The core computational compe-
tences of our group are in particle methods and in stochastic optimization techniques.-
Motivated by challenges in application fields, we focus on identifying the common elements among 
computational techniques and on formulating common methodological, algorithmic and software 
structures that facilitate their further development.
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PREREQUISITES
Familiar with numerical methods
   and Unix
Critical thinking
Independent worker

CONTACT
Prof. Petros Koumoutsakos
Dmitry Alexeev
Dr. Eduardo Cruz-Chu

e-mail: petros@ethz.ch
  alexeedm@ethz.ch
  cruzchue@ethz.ch
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