
RESEARCH AT SOLEIL

ORIENTATION

SOLEIL’s strategic plans 

he specif icities of the 26  
SOLEIL beamlines operating 
in 2013, with three new 
beamlines in the pipeline for 
2015, and the expertise of the 
scientists who run them,  
ref lect its strategic goals. 
Chemistry and physical che-
mistry concentrate on the 

study of the properties of complex 
model systems. Biology and health 
covers the study of isolated mole-
cules right up to cells and tissues. 
The complex materials and ancient 

materials field spans the study of 
their structures on the nanometer 
scale to their properties under ex-
treme conditions, while physics 
leans towards the fundamental 
properties of matter, aiming to 
make the link between isolated 
systems and those placed in a com-
plex environment.

Chemistry 
Regarding chemistry and physical 
chemistry, the specificity of syn-
chrotron radiation is to provide a 

wide spectral range of X-rays per-
fectly adapted to the identification, 
quantification and speciation of 
the chemical elements involved, 
regardless of the structural and 
molecular organization of the 
sample in which they are present: 
liquid, gel or solid. Relying on tech-
nological developments in terms of 
focusing the X-ray beam, selecting 
its wavelength and its detection 
length, it is now possible to map 
characteristics with micrometer 
resolution under native conditions, 
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Complex Materials
Ancient, nanomaterials and 

extreme conditions

Physics
Fundamental properties of  

matter from ideal to complex  

systems, from nm to macroscopic

Chemistry, Physical-chemistry
Activity and reactivity of complex 

systems

Biology-Health
From molecule to tissues

3D Imaging
High resolution phase contrast

multi-scale, multi-modal, 

coherence

Diffraction/scattering
Automation, kinetics 

coherence

Spectroscopies
Time resolved (fs, ms) very 

high resolution in situ

SOLEIL is focusing its efforts and performances on four strategic areas: 

chemistry and physical chemistry, biology and health, complex materials and 

ancient materials, and finally physics.

Platforms
Medium-long term projects, support and complementary instrumentations, interfaces

Ancient Materials: IPANEMA Environmental Sciences Biology-Health



as well as time-resolved studies of 
structural transitions in the milli-
second range. Specifically, these 
may concern, for example, the cha-
racterization of nucleation and 
growth phenomena, the study of 
catalysts during reactions, and stu-
dies on the organization, structure 
and reactivity of soft interfaces and 
self-assemblies.   

Biology and Health
In the broad field encompassing 
biology and health, the whole spec-
trum of radiation provided by  
SOLEIL, from infrared to hard X-
rays, is used for multi-modal and 
multi-scale analysis of live mate-
rial. Beamlines have been desig-
ned specially to allow the study of 
isolated macromolecules on the 
atomic scale up to two- and three-
dimensional quantitative imaging 
of cells and tissues at spatial reso-
lutions of a few tens of nanometers. 
The methods available include  
X-ray diffraction and scattering, IR 
and VUV spectromicroscopy, X-ray 
absorption and f luorescence, and 
the use of coherent X-ray tomogra-
phic imaging under non-destruc-
tive and ver y high resolution 
condit ions. Offering met hods 
unique to synchrotron radiation 
and leading-edge instrumentation 
with the latest available technolo-
gies, the eight beamlines involved 
provide morphological and func-
tional information resulting from 
an integrative approach to biology 
and its applications in pharmaco-
logy and biomedicine. 

Physics
In fundamental physics, the em-
phasis is on very high spectral or 
angular resolution, thereby provi-
ding users with unprecedented 
characterization tools for both 
spectroscopy and diffraction based 
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structural analysis. The spectral 
range available goes from the far IR 
(even in the THz, i.e. a few cm-1) to 
hard X-rays. Analyzers and spec-
trometers available are at the fore-
front of current technology with 
complex sample environments that 
make it possible to establish a 
continuum between a perfectly 
characterized isolated system and 
the same system placed under 
«real» conditions (high pressure, 
matrices, nanoparticles, aerosols, 
etc.). This also goes for studies at 
reduced lateral scales (using mi-
croscopes or nanobeams), which 
allow or will allow linking the pro-
perties of matter at the local level 
and the properties of samples on a 
macroscopic scale (so-called me-
soscopic approach). A special effort 
has been made at SOLEIL to pro-
mote t ime-resolved studies by 
means of pump-probe experiments 
coupling laser and synchrotron ra-
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diation on the scale of a few ps or fs.

Materials
Finally, in the materials field, the 
aim is to characterize advanced 
materials to better control their 
functionalization or behavior in 
extreme situations (stress and 
strain, pressure, temperature, ra-
dioactivity etc.) To this end, a spe-
cial effort has been made to enrich 
the range of observation condi-
tions, often by combining several 
experimental techniques requiring 
the use of several beamlines for the 
same project. Regarding heritage 
material, an original approach is 
being developed with the construc-
tion of the IPANEMA platform next 
to the synchrotron to receive and 
optimize long-term projects.

E Contacts : 
samama@synchrotron-soleil.fr ;  
morin@synchrotron-soleil.fr


