
Opening new eyes 
to the nanoworld

What can the ETSF do?
Some examples:

The ETSF is an initiative of the 
Nanoquanta Network of Excellence 

Nanoquanta’s constituent nodes have developed, in close col-
laboration since the 90’s, many of the theoretical approaches 
and computational solutions which are commonly used in the 
framework of electronic excitations.

Nanoquanta’s ten nodes:
University of York

Lunds Universitet

Freie Universität, Berlin

Università degli Studi di Milano 

Friedrich-Schiller-Universität, Jena

Laboratoire des Solides Irradiés, Palaiseau

Università degli Studi di Roma ‘Tor Vergata’

Universidad del País Vasco UPV/EHU, San Sebastián

Université Catholique de  Louvain, Louvain-la-Neuve

Fritz-Haber-Institut der Max-Planck-Gesellschaft, Berlin

For more information about these examples, 
and others such as photovoltaics, quantum 
transport, supra-molecular chemistry, etc.,

See  www.etsf.eu

The structure of the sur-
faces of Ge, Si or GaAs, 
with varying composition 
and reconstruction, can 
be established thanks 
to the comparison of 
measured spectra to high 
level calculations.

Nanoquanta’s associate members:

Institut d’Electronique, de Microélectronique et de 
Nanothechnologies, Lille; Institut Néel, CNRS Greno-
ble; S3, Modena; Universidad Nacional de Educación 
a Distancia, Madrid; University of Coimbra; Slovak 
University of Technology, Bratislava

For more information about Nanoquanta, see: 

www.nanoquanta.eu

Surface reconstruction puzzle:
solution from theory + simulation

For more information about theory, 
code development, training events, 

please see:

www.etsf.eu

A biological marker: 
the Green Fluorescent Protein

Recently developed theories accura-
tely describe the properties of the GFP, 
leading to a better understanding of 
its fluorescent behaviour.

Optical data storage and rewritable DVDs

Computer simulation gives new insights
into the design of more efficient data 

storage media.

Additional support is provided by national organisations



.

3-Users

A large and varied group of researchers from 
the public and private sectors  

Demand for collaboration using software devel-
oped by the ETSF and support for calculations 
is growing rapidly amongst theoreticians and 
experimentalists working at large institutions 
such as synchrotrons, in individual laboratories, 
and in private companies. 

→�  They benefit from the ETSF in different 
ways, depending on their proximity to the 
field through:

    • collaboration by proposing relevant proj-
ects that require full-time work by ETSF 
members;

     • commissioning customer-driven software 
development and applications;

     • promotion of new ideas for theory and 
software development;

   • ongoing project consultancy;

   • participation in training events;

    • software downloads with added person-
alised support: complete tutorials, e-learning 
and e-doc modules.

1-The core of the ETSF

A network of prominent European  Condensed  Mat-
ter  Theory  groups

→��They develop theory and code, and provide ser-
vices to users.

 
→��They take responsibility for the management of 

the ETSF and the development of its user commu-
nity.

2-Associate theory groups

A broad community of theoretical research groups 
working on related topics

→  They develop theory and code, and provide ser-
vices to users just like members of the Core.

The ETSF will 
bridge the gap 
between funda-
mental research 
and technological 
applications
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An innovative infrastructure...
... to contribute significantly to nanoscience and nano-
technology through the development and application 
of theoretical spectroscopy. It involves close collabora-
tion between theorists (from core and associate groups) 
and a new community of experimental and industrial 
researchers who wish to apply modern first principles 
theories of spectroscopy.

European Theoretical Spectroscopy Facility
Why theoretical 
Spectroscopy?

First call for user projects, early 2007.

Check our web site:

http://www.etsf.eu

Interaction between matter and radiation (electrons, 
light, X-rays, lasers) is the key to the study of mate-
rials, ranging from solids to atoms, from surface to 
nanoscale systems. 

Through the powerful 
combination of quantum-
based theory such as the 
Bethe-Salpeter equation 
or Time Dependent Den-
sity Functional Theory with 
computer simulation ap-
plied to electronic excita-
tions (theoretical spectros-
copy), researchers are now 
able to:

➤ analyse and explain experimental data (ellipso-
metry, EELS, Raman, IR, NMR, X-Ray, ARPES, STS, I/V 
transport, etc.)

➤ achieve remarkable technological and fundamen-
tal breakthroughs, such as new functionality (e.g. 
optoelectronics)  or biological applications (”bottom-
up’’ assembly or molecular machines).

To design and optimise:

	 ✓  biological devices
	 ✓  nanostructures
	 ✓  new materials


