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FUNDAMENTAL PHYSICS

Complex Plasmas and Dust
Particle Physics

Understanding the three-dimension-
al behaviour of particles in complex
plasmas and aggregation processes
that require weightlessness.

Enhance theoretical description

of complex plasmas, including
self-ordering and phase transition
phenomena.

Improve modelling of the interaction
of protoplanetesimals, their optical
properties and of the behaviour of
pollutants in the atmosphere.

Develop novel plasma coating
techniques.

Nucleation and growth of novel sub-
stances for solar cells and plasma
screens.

Improved modelling of Earth climate
and environment.

Cold Atoms and Quantum
Fluids

Study properties and applications
of cold atoms, including
Bose-Einstein condensates.

Develop and operate a cold atom
clock in Space.

Check limits of validity of theories
of relativity and quantum electrody-
namics.

Improve accuracy of absolute time
measurement.

Increased accuracy of navigation
and geodesy systems.

FLUID AND COMBUSTION
PHYSICS

Structure and Dynamics of
Fluids and Multiphase Sys-
tems

Study of multiphase systems, their
phase transition and related dynam-
ics, critical and super-critical fluids
and granular materials.
Geophysical fluid flows.

Quantify heat transfer, mass ex-
change and chemical processes

in multiphase systems and super-
critical fluids.

Measure diffusive processes in
mixtures.

Study the stability of foams and
emulsions.

Describe dynamic coupling in granu-
lar materials under vibration.

Develop reactors for super-critical
oxidation of industrial contaminants.
Develop high-efficiency heat ex-
changers.

Improve reactor design in industrial
plants.

Design improved oil recovery tech-
niques.

Combustion

Study combustion phenomena that
are dominated on ground by buoy-
ancy convection.

Quantify fuel droplet and spray
evaporation, auto-ignition and com-
bustion processes.

Detail the process of soot formation
in flames and the condition for flam-
mability of solid fuels.

Improve efficiency of electrical
power plants.

Reduce emission from engines.
Improved flammability test proce-
dures.




