








ESFRI will also adopt a proactive role with other fields not yet fully
covered by the roadmap but connected to major ongoing challenges,
such as Environment and Food supply. Additionally, ESFRI will try to
identify specific needs for new research infrastructures and integrate
different types of infrastructures in a multidisciplinary effort.

EU Ministers in charge of space affairs meeting on 21-22
July 2008 in Kourou, French Guiana, discussed a French
initiative to establish a European climate research centre
to better exploit the data collected via meteorological
satellites and bring together European climate change
researchers. Ministers decided that no separate new
centre was necessary, and stressed that cooperation
between national activities in this regard would be
strengthened within the framework of the European
Strategy Forum on Research Infrastructures (ESFRI).

ESFRI will monitor and support the balanced involvement of all
European Countries in the construction and operation of research
infrastructures on the roadmap as well as the development of
associated regional partner facilities.






is the antiparticle of the proton. Antiprotons are short-lived
in nature, since any collision with a proton will cause both particles to
be annihilated in a burst of energy. Their formation requires energy
equivalent to a temperature of 10 million °C.

(AFM) is a very high-resolution type of
scanning probe tunnelling microscope. The Tunnelling Microscope was
invented by Binnig, Quate and Gerber in 1985, and is one of the most
advanced tools for the manipulation of matter at nanoscale.

. A biobank is a repository for human cells, tissues, blood or
DNA, which can be linked to data and information on the respective
donors. The data could contain information on health and life style.
Biobanks are thus key resources to be used for epidemiological
studies e.g. trying to identify factors determining the development of
multifactorial diseases.

is a scientific discipline that comprises all aspects of
the gathering, storing, handling, analysing, interpreting and spreading
of biological information. It involves computers and the development
of innovative programmes which handle vast amounts of coding
information on genes and proteins from genomics programmes.

is a discipline that studies effects of small molecules
on biological processes. Small molecules with specific biological
properties may be designed or may be discovered by screening. The
approach is highly interdisciplinary and can involve the interaction of,
for example, synthetic chemists with protein engineers.

is the research based on humans for answering
questions about health and disease. This includes the study of individual
patients and populations as well as of biological samples and personal
data from these patients. It also includes research related to a disease
on healthy individuals.

are studies to evaluate the effectiveness and safety of
medications or medical devices by monitoring their effects on large
groups of people.

corresponds to all the actions needed to maintain digital
research data and other digital materials over their entire life-cycle and
over time for current and future generations of users. This covers the
processes of digital archiving and preservation but it also covers all the
processes needed for good data creation and management, and the
capacity to add value to data to generate new sources of information
and knowledge.

(DeoxyriboNucleic Acid) is the molecule that carries the genetic
information specifying the biological development of all cellular forms
of life (and many viruses).

isamicroscope using electrons as probes that can
magnify very small details with high resolving power due to the very
small size of electrons. Its magnifying levels reach the atomic definition
(the nanometre).

— The European Research Area is a vision for pan European
organisation and co-ordination of scientific research allowing the EU to
compete effectively in the global knowledge economy.

- afree electron laser generates tuneable, coherent, high power
collimated light, currently ranging in wavelength from millimetres
to the ultraviolet. While a FEL laser beam shares the same optical
properties as conventional lasers such as coherent radiation, the
operation of a FEL is quite different. Unlike gas or diode lasers which
rely on bound atomic or molecular states, FELs use a relativistic
electron beam as the lasing medium, hence the term free-electron.
Free electron lasers can be used to generate radiation from the
terahertz to the hard x-rays range.

is the satellite navigation system, to be built by the European
Union (EU). The system should be operational by 2010.

. A gene is a sequence of DNA (see above) that represents a
fundamental unit of heredity.

, or genomic research, is the study of the complete genetic
information (DNA and genes, see above) in a living organism (humans,
animals, plants.....).

is the knowledge that converts the molecular
information represented by DNA into an understanding of gene
functions and effects.

is a specific body of the OECD, gathering 30
member countries, with active relationships to 70 more, sharing a
commitment to democratic government and the market economy.
Best known for its publications and its statistics, OECD's work covers
economic and social issues from macroeconomics, to trade, education,
development and science and innovation.

is the process of analysing an individual genotype, i.e. the
particular genetic variations (polymorphisms) existing in an individual
DNA sample.

Global Monitoring for Environment and Security is a joint
initiative of European Commission and European Space Agency

are laboratories with the highest level of
bio-safety (level 4), for research on pathogens that pose a high risk
of aerosol-transmitted infections and life-threatening disease, such
as the viruses responsible for the Ebola and Marburg hemorrhagic
fevers. These laboratories have special engineering and design features
to protect personnel and to prevent microorganisms from being
disseminated into the environment.

.Ahubisa common connection point for devices ina network. Hubs
are commonly used to connect segments of a Local Area Network.

is an atom, group of atoms, or subatomic particle with a net electric
charge. The simplestions are the electron (single negative charge, e—),



proton (a hydrogen ion, H+, positive charge), and alpha particle (helium
ion, He2+, consisting of two protons and two neutrons)

is an international tokamak experiment designed to show the
scientific and technological feasibility of a full-scale fusion power
reactor. It builds upon research conducted on devices such as TFTR
or JET. The program is anticipated to last for 30 years—10 years
for construction, and 20 years of operation. ITER will be built in
Cadarache, France.

(Light Amplification by Stimulated Emission of Radiation) is an
optical source that emits photons in a coherent beam. Laser light is
typically near-monochromatic, i.e. consisting of a single wavelength or
hue, and emitted in a narrow beam. This is in contrast to common light
sources, such as the incandescent light bulb, which emit incoherent
photons in almost all directions, usually over a wide spectrum
of wavelengths.

is a potential future and alternative mechanism
to generate an intense source of fusion energy and of neutrons. The
process is based on the confinement of a fusion fuel, deuterium, within
apellet upon which a very short laser pulse is fired igniting the fuel and
generating neutrons through fusion.

- Linear accelerator. A technology that accelerates charged
particles to very high speeds, energies, in a straight line using
radio waves.

. A body of material that surrounds the source of neutrons,
spallation or fission. Containing light atoms, for example heavy water
or methane, the moderator slows neutrons by repeated collisions
to deliver the required energy distribution for neutron scattering
experimentation.

is the approach to increase the functionality of the
circuits rather than miniaturise them.

(from Greek letter p) is a semi-stable fundamental particle with
negative electric charge and a spin of 1/2. Together with the electron,
the tau lepton and the neutrinos, it is classified as part of the lepton
family of fermions. Like all fundamental particles, the muon has an
antimatter partner of opposite charge but equal mass and spin: the
antimuon.

are exotic particles generated in nuclear reactions, for
example in the sun, that interact very weakly with matter. Interest in
neutrino science stems from the belief that it may answer fundamental
questions about the origin and mass of the universe. One route
to generating an intense neutrino beam, as a basis for neutrino
investigation, is through proton collision with a target.

In physics, the neutron is a subatomic particle with no
net electric charge and a mass of 1.6749 X 10-27 kg, slightly more
than a proton. Its spinis 2. Its antiparticle is called the antineutron.
The neutron and proton are instances of a nucleon. The nucleus of
most atoms (all except the most common isotope of hydrogen,
protium, which consists of a single proton only) consists of protons
and neutrons.

refers to the methods used for obtaining
pictures or more complicated spatial representations, such as
animations or 3-D computer graphics models, from living systems
ranging from single cells to model animals cells and internal human
body structures. These methods can in particular be based on X-rays,
magnetic resonance, ultrasound waves or fluorescence.

(NMR) is a physical phenomenon based
upon the magnetic property of an atom’s nucleus. All nuclei that
contain odd numbers of nucleons and some that contain even numbers
of nucleons have an intrinsic magnetic moment. The most often-used
nucleons are hydrogen-1 and carbon-13. NMR studies a magnetic
nucleus, like that of a hydrogen atom, it being the most receptive
isotope at natural abundance, by aligning it with a very powerful
external magnetic field and perturbing this alignment using an
electromagnetic field. The response to the field by perturbing is what
is exploited in nuclear magnetic resonance spectroscopy and magnetic
resonance imaging.

is a process by which the radioactive
components of waste arising from, e.g. a nuclear reactor, are changed
to non radioactive material by neutron capture or fission.

is the outermost layer of the Earth that is composed of soil
and subject to soil formation processes. It exists at the interface of the
lithosphere, atmosphere, hydrosphere and biosphere.

is the process of analysing an individual phenotype, i.e.
the particular observable characteristics that result from the interaction
of an individual genotype with the environment.

, a sub-discipline of chemistry, is the study of
the interactions between atoms, small molecules, and light (or
electromagnetic radiation).

is a process used in semiconductor device
fabrication to transfer a pattern from a photo-mask to the surface
of a substrate. Often crystalline silicon in the form of a wafer is
used as a choice of substrate, although there are several other
options including, but not limited to, glass, sapphire, and metal.
Photolithography (also referred to as “micro- or “nanolithography”)
bears a similarity to the conventional lithography used in
printing and shares some of the fundamental principles of
photographic processes.



, in physics and chemistry, is typically an ionised gas, and
is usually considered to be a distinct phase of matter in contrast to
solids, liquids and gases. “lonised” means that at least one electron
has been dissociated from a proportion of the atoms or molecules. The
free electric charges make the plasma electrically conductive so that it
responds strongly to electromagnetic fields.

is a property of waves, important as a specific property of
light and other electromagnetic radiation. Unlike more familiar wave
phenomena such as water or sound waves, electromagnetic waves are
three-dimensional, and it is their vector nature that gives rise to the
phenomenon of polarisation.

means an energy supply system, which delivers more
than one form of energy to the final user, for example: electricity,
heating and cooling.

is the antiparticle or the antimatter counterpart of the
electron. The positron has an electric charge of +1, a spin of 1/2, and
the same mass as an electron. When a low-energy positron annihilates
with an electron, their mass is converted into the kinetic energy of two
gamma ray photons.

is the study of the structure and function of proteins,
including the way they work and interact with each other within the
cell and organism.

(STM) is a non-optical microscope
that scans an electrical probe over a surface to detect a weak electric
current flowing between the tip and the surface. The SPM can obtain
images of conductive surfaces at an atomic scale 2 X 10—10 m or 0.2
nanometre, and also can be used to manipulate individual atoms,
trigger chemical reactions, or reversibly produce ions by removing or
adding individual electrons from atoms or molecules.

to monitor long term changes in social values throughout
Europe and produce data relevant to academic debate, policy analysis
and better governance

is a process in which fragments of material are ejected
from a body due to impact or stress. In nuclear physics, it is the process
in which a heavy nucleus emits a large number of nucleons as a
result of being hit by a high-energy proton, thus greatly reducing its
atomic weight.

is a branch of biology dedicated to the study of the
three-dimensional structures of proteins and other molecules to help
understand the function of these molecules in the cell and organism.

A cyclic accelerator of large radius that can accelerate
charged particles, electrons and protons, to very high energy.
Synchrotron radiation is generated when charged particles are

deflected by magnets or magnetic structures, emitting highly focussed
and intense beams covering the range from infrared to x-rays. These
beams are used to probe the basic structure of materials.

is the engineering of biology: the synthesis of
complex, biologically based (or inspired) systems which display
functions that do not exist in nature, applicable at all levels from
individual molecules to whole organisms.

is in biology the study of the diversity of life on the planet
Earth, both past and present, and the relationships among living things
through time.

isanew field that seeks to bring together information
on genes, proteins, interactions and metabolic pathways, to help
understand the function of complex cellular systems and of the whole
organism. To accomplish this goal, these efforts must also incorporate
what we know about biology with expertise in physics, chemistry,
mathematics, and the computer sciences.

is the process of bidirectional transfer of
knowledge between basic work (in the laboratory and elsewhere) and
that in clinical practice. Translational research ranges from exploring
fundamental scientific questions and applying the resulting knowledge
to the patient, to bringing insights from studies in the patient back to
the laboratory in model systems for further exploration.
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