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Dear Madam/Sir, 

 

 

The Department of Condensed Matter Physics (Structure Analysis) of Charles University 
(Praha) is dedicated to the research of structure of crystalline materials using conventional x-
ray diffraction techniques, neutron scattering and synchrotron radiation. The main research 
direction is focused on the structure analysis of thin films, multilayers, surfaces and 
nanocrystalline materials in order to find relationships between structure and properties of 
substances. The research program has gradually evolved with the choice of new materials 
(thin films and ferroelectric hard materials, semiconductors, magnetics, magnetic and 
semiconductor multilayers, quantum dots, liquid crystals, fullerenes, clay materials… 

The study of defects in microcrystals and nanorods is also a field that is highly interesting that 
could be developed in the future experimental beamline dedicated to surface x-ray 
diffraction at the Alba synchrotron. Since our group, headed by Dr. Vaclav Holy, is also 
interested in the study on the influence of defects in the structural properties of small 
dimension crystals, synchrotron x-ray diffraction is thoroughly used in order to investigate 
the local composition and structure in such defective materials.  

In our group, another of the on-going projects is to apply the coherent diffraction imaging 
method to study the interrelation between stress and defects with the structure and 
properties of nano-structures, i.e. nanowires…  

For these reasons, it would be valuable to us as future users of the beamline dedicated to 
surface x-ray diffraction at the Alba synchrotron the possibiity this beamline considers 
coherent diffraction imaging as a priority activity to probe non-destructively the local 
structure, shape and strain of structures at the micro/nanometer scale.  
 
 
Yours faithfully, 

 
Dr. Vaclav Holy 
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Marseille, 15th October 2014 

 

 

 

 

 

Dear Madam/Sir, 

 

 

At IM2NP-CNRS, the Stress research group headed by Pr. Olivier Thomas is highly interested 
to become a user of the future experimental beamline dedicated to surface x-ray diffraction 
at the Alba synchrotron. Our group is focused on the study of the structural and mechanical 
properties of materials with small dimensions. Synchrotron x-ray diffraction is thoroughly 
used in order to investigate local strain and composition fields as well as texture. The group 
has a strong international recognition within the field of stresses in small dimensions. Pr. 
Olivier Thomas is presently Director of the International Research Network MECANO 
(Mechanics of Nano-objects). 

The analytical methods for studying the microstructure down to the atomic scale are 
constantly being improved. It is, however, still challenging to study nano-objects without 
averaging over non-identical objects and level inhomogeneities, and to avoid destructive 
sample preparation. In recent years, X-ray lens-less microscopy such as coherent X-ray 
diffraction imaging (CDI) is gaining interest with the publication of successful studies 
showing an increase in spatial resolution down to 10 nm. When the coherence length of the 
incident beam is larger than the diffracting object, the three-dimensional diffraction patterns 
can be regarded as the conversion of the object to reciprocal space. In Bragg condition, 
information on the object in terms of the local density and lattice strains can be extracted.  

At IM2NP-CNRS, one of our on-going projects is to apply the CDI method to study the 
interrelation between stress and diffusion inside nanostructures. Recently, within a 
collaboration between MPI Stuttgart, CEA-Grenoble and ID03/ESRF, we have demonstrated 
that anomalous coherent X-ray diffraction imaging is a promising and attractive method to 
map the shape, concentration and deformation fields simultaneously inside coherent and 
coherently diffracting nanostructures [S. T. Haag, M.-I. Richard, S. Labat, M. Gailhanou, U. Welzel, 

E. J. Mittemeijer, and O. Thomas, Phys. Rev. B 87, 035408 (2013)]. The technique even permits in 
situ experiments owing to its non-destructive nature. During an in situ annealing experiment 
we have demonstrated that core-shell morphology was preserved in Ag/Au nanowire at 
temperatures that are reported to lead to significant intermixing by volume diffusion in bulk 
material [S. T. Haag, M.-I. Richard, U. Welzel, V. Favre-Nicolin, O. Balmes, G. Richter, E. J. 

Mittemeijer, and O. Thomas, Nano Lett. 13, 1883 (2013)]. 
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We want to pursue our efforts and look inside nanostructures in situ and in operando during 
reaction (mostly thermal annealing and catalysis) to probe the structure at ultimate 
dimensions and to reveal surface and interface effects. Mastering the control of surfaces and 
interfaces at small dimensions (typically several nm) is a real challenge, which calls for a 
fundamental understanding of the interplay between shape, size, strain, faceting, 
composition, defects and ordering at the nanoscale and the use of advanced in situ 
characterization methods like coherent x-ray diffraction imaging and advanced 
ptychography. Coherent x-ray ptychography, which aims to solve the diffraction-pattern 
phase problem by interfering adjacent Bragg reflections coherently and thereby determine 
their relative phase, circumvents the problems of non-ideal beams by retrieving both the 
illumination function and the density and phase of the sample. In the case of 
reconstruction/retrieval of coherent scattering patterns, the resolution depends on the data 
quality, which is determined by the coherence flux and is ultimately limited by the 
wavelength.  
 
For these reasons, it would be valuable to us as future users of the beamline dedicated to 
surface x-ray diffraction at the Alba synchrotron that this beamline considers coherent 
diffraction imaging as a priority activity to probe non-destructively the local structure, shape 
and strain of structures at the nanometer scale possibly in situ and in operando. 
 
 
Yours faithfully, 
 

 
Dr. Marie-Ingrid Richard 
Pr. Olivier Thomas 

 

 
 

 

 

 

 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Phase_problem
http://en.wikipedia.org/wiki/Bragg_reflections
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