
Carbon Nanotubes in Water
Simulate the behavior of 
carbon nanotubes immersed 
in aqueous environments.

Carbon nanotubes (CNT) are novel struc-
tures with unique mechanical and electri-
cal properties, with prospective applica-
tions in fuel storage, sensor technology, 
and surface science, At CSE Lab, we are 
continuously developing a parallel mo-
lecular dynamics code (FASTTUBE) that 
allows large scale computations of CNTs 
interacting with water.

Two  projects are offered:

 The first project involves the simulation of 
a carbon nanotube operating as a tip of an 
Atomic Force Microscope, penetrating and 
oscillating through a free surface of water 
The work includes a short literature survey 
on the AFM technique, performing the 
simulation as well as analyzing and visu-
alizing the results.

The second project concerns nonequilib-
rium molecular dynamics simulations of 
the thermal conductivity of carbon nano-
tubes immersed in water. In this project we 
will interact with experimental groups 
conducting relevant studies 

This project is in close collaboration with 
Dr. R. L. Jaffe at NASA Ames, USA.

PREREQUISITES
Programming experience (F90) 
Experience in using Linux/UNIX
Interest in Nanotechnology 
Independent work 

CONTACT
Dr. Jens Walther 
Prof. Petros  Koumoutsakos
 
e-mail : petros@inf.ethz.ch
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Simulations of Hydrophobic Interactions of 
Carbon Nanotubes : CSE Lab

CSE  LAB
Institute of Computational Science-DINFK
WWW.ICOS.ETHZ.CH/CSE

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 ele-
ments among computational techniques and on formulating common methodological, 
algorithmic and software structures that facilitate their further development.
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