MS28 Micro-and sub-micro diffraction

beam diffraction is used to characterise the substrate
which is a LiF single crystal. Monochromatic diffraction is
used to analyse the thin film, the grain constituting the
film having a nanometric size. With the large two
dimensional detector available at the beamline, partial
powder rings are collected. The thin film diffraction
patterns are analysed using the classical powder
diffraction technique and sin*0) method.
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The aim of this contribution is to report on the state of
microcrystallography at the ESRF-ID13 undulator
beamline. Single crystal experiments on a wide range of
samples are usually performed using a microgoniometer
with beam sizes down to 5 [UmJ[l] A new
microgoniometer has been developed for single crystal
diffraction with a 1*1 Om® beam.[2] The sample
preparation is based on Kleindiek Nanotechnik
“nanomanipulator”, which is installed at an Olympus
BX51WI1 microscope. Small unit-cell microcrystals are
usually glued to glass capillaries and mounted on the
microgoniometer. Protein samples are usually cryofrozen
in loops. The beam is focused by parabolic compound Be-
refractive lenses [3] and collimated to 5, 10 or 30um. The
1*1 Om? beam system is based on KB mirrors or Fresnel
lenses focusing.[2] Mechanical stability is obtained by an
air-bearing rotation stage with sub micron sphere of
confusion. Centering of the sample on the goniometer is
done semiautomatically by a Kleindiek Nanotechnik
manipulater mounted on the rotation stage. This
contribution will show several case studies performed with
the microgoniometer (A-amylose) and the 1*1 [Jm? beam
system (Xylanase II, a new metal organic framework
compound).
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In this presentation, we present the mapping of
nanocrystalline heterogeneous materials by using X-ray
diffraction computed tomography (XRD-CT) with high
spatial resolution.

Computed tomography is usually based on the detection
during the moving (x,z) and the rotation [ of the sample
of a signal such as X-ray absorption, phase contrast,
Compton diffusion or X-ray fluorescence. From this data,
a spatial distribution reconstruction can be performed to
visualize the electron density, the mass density distribution
or the distribution of all chemical elements. We have
adapted the reconstruction algorithm to perform such an
analysis by using the X-ray diffraction signal. Diffraction
profiles are collected in parallel projections from the
sample with a 2D detector. After integration of the images,
selective Bragg peaks or amorphous signals are used for
the reconstruction of the different phases existing in
heterogeneous samples. For this development, we used a
method already developed to combine the information
obtained by different types of tomography (integrated
tomographic technique ITT) [1].

We demonstrate the high possibilities of X-ray diffraction
computed tomography (XRD-CT) by mapping different
nano-crystallized diamond-like phases of a heterogeneous
pellet synthesized from C60 molecules under High
Pressure. On such a transformation, if compressed non
hydrostatically at room temperature, the fullerene cages
collapse, producing polycrystalline cubic diamond and an
sp® amorphous carbon phases [2]. Using a 2um X-ray
beam, the XRD-CT analysis discriminates the different
phases and maps their distribution in the pellet formed in
the diamond HP cell. The reliability of XRD-CT is
excellent, as shown by the similar reconstruction built
from the different reflections of cubic diamond or sp’
amorphous phase. Furthermore, by selecting intense pixels
in the corresponding sinograms, it is possible to extract the
scattering pattern of each phase even for the minor ones
(less than 1%).

Using XRD-CT analysis, we have demonstrated that even
in presence of amorphous phases and reflection overlaps,
it is possible to discriminate, to map and also to
characterize different sp® carbon phases with similar
density. We will also illustrate the efficiency of this
method on other heterogeneous samples like mixed
powders or archaeological ones.
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