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INTRODUCTION
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THEORY AND METHODS
A reactive force field like ReaxFF is used to calculate the most likely structure of a
molecule by minimizing the energy level in the molecule. The force field is given as
input the position of the atoms, but no bonds. These are instead calculated using
the given parameters (e.g. the energy level of a C-C bond). The parameters as a
whole define all the energy levels of the various bonds, the bond angles and
torsions. A parameterization is to define all of these parameters to match the
expected energy levels. The parameterization can be viewed as a vector or
position in a multidimensional space. By assigning a penalty to each position in this
space, we can reduce the problem to a search in the multidimensional space for
the position with the lowest penalty. To do this, we use the meta-heuristic
optimization called the Particle Swarm Optimization.

RESULTS
In the project we demonstrate that the optimization technique works by
performing a parameterization for smaller molecules consisting only of H and C
atoms. In the project we also demonstrate that the method can be extended to
larger scale parameterizations and develop a parallelized version to reduce the
computing time involved with running the optimization.

INTRODUCTION
Micro technology has many applications within the cleantech area. Well known examples
are micro fabricated solar cells relying on silicon substrates and fabrication technologies.
Such systems have been in use for many years and currently the number of systems in use
in Denmark is increasing rapidly.
However, micro and nano technology can help overcome the future challenges in many
other different ways. Sensing systems can increase the output of wind turbines and sensors
of different kinds can help to save energy. Small Lab-on a chip devices can perform
environmental analysis and detect pesticides. Other applications are energy harvesting from
vibrations, which can provide energy to embedded sensing systems that can help save
energy or monitor for example the conditions of wind turbines.

TOPICS ADDRESSED
This project is the collected effort from four courses at DTU Nanotech:
33471 Nano-3W: Experimental Micro- and Nanotechnology
33470 Mikro-3W: Experimental Semiconductor Technology
33435 LabChip-3W: Experimental Work on Lab-on-a-chip Systems
33422 Nanolithography
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In order to make sustainable materials like lactic acid based plastics available on a
commercial scale, an efficient conversion of the bio-mass is needed. Traditionally
lactic acid has been produced from sugars using fermentation, but new methods
1
based on heterogeneous catalysts are being developed . In order to improve the
conversion rate, a lot of candidate catalysts need to be tested. Traditionally this has
only been possible through physical experiments. In this project we have
developed a method to improve the accuracy of the parameterization for a
modeling technique called Reactive Force Fields (ReaxFF) that will allow these
experiments to be performed on a computer rather than in a lab.

Energy distribution, efficiency and technologies

Nanoimprint - a green technology

Improving modeled experiments to allow development
of new catalysts

The topics addressed are:
Carbon nanotube based system for environmental analysis
Lab-on a chip device for pesticide detection using gold nanoparticles
Inorganic electrets for energy harvesting devices
Application of Colloidal Lithography for Micro-/Nano Surface Structuring
Use of electron beam and nanoimprint lithography for cleantech

RESULTS
As the projects will be carried out in June 2012 the results cannot be presented yet.
However, the results will demonstrate how useful and versatile micro and nanotechnology is.
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