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Recently, research on quasi-one-dimensional magnetic
and multiferroic materials has renewed the interest in
pyroxenes of the stoichiometry AMX O, (A = alkali
metal, M = transition metal, X = Si or Ge). In these
phases the magnetic M** ions form chains and chemical
substitution on the A and M sites can change the
magnetic coupling along these chains making this system
a rich field for the exploration of new phases of
interesting magnetic properties [1]. In this work we report
the discovery of a new phase in the Li-Mn-Ge-O system.
A HP-HT solid state reaction was performed on a mixture
of nominal stoichiometry LiMnGe, O, during 1 h at a
temperature of 850°C and a pressure of 3 GPa in a belt
press. Powder X-ray diffraction yielded a diffractogram
that could not be indexed by known phases of this
system. An electron diffraction study in a transmission
electron microscope was conducted in order to identify
any unknown phases. In the case of structures that
promise interesting properties a more targeted synthesis
can then be undertaken. For the purpose of this work, we
studied one of several unknown phases in the powder in
more detail. From standard selected area electron
diffraction the unit cell was determined to be cubic with
cell parameter a = 1.17 nm. Precession electron
diffraction, eliminating critical multiple diffraction
effects, allowed determining the extinction conditions
leading to space group la3d. EDX analysis in the TEM
showed a Mn/Ge ratio of 1/1, while the Li and O content
could not be quantified. Intensities were recorded by
in-zone axis precession electron diffraction and by
electron diffraction tomography. Combining the data
from both methods yielded the structure which we will
present here with special attention to the determination of
the Li in this phase.

[1] J. Cheng, W. Tian, J. Zhou et al., 2013, J. American
Chem. Soc., 135, 2776-2786
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We present our new method fast diffraction CSD
analysis for deriving CSDs of polycrystalline materials or
powders from 2D diffraction data. This analysis can be
carried out with standard lab equipment as well as on
synchrotron instruments equipped with a 2D detector.
The typical range of application covers crystallite sizes
from sub-pum (on synchrotron sources) to hundreds of pm.

We will present details of the measurement technique
(1), the data reduction (2), the calibration and scaling (3)
and (4) a generalized approach to the Lorentz correction,
the beam profile correction and the absorption correction.

(1) For the CSD analysis an image sequence of a
stepwise rotation measurement (phi or omega rotation)
with a “spotty” diffraction patterns is needed. The
rotational range is commonly a few degrees with a step
size chosen as a fraction of the rocking curve. The
appearance of each spot needs to be resolved in a
sufficient number of images to evaluate its rocking curve.
(2) Data reduction is done by a computer Program written
in Python. Every spot is detected, isolated from other
overlapping spots (if needed) and assigned to its
appearance in consecutive frames. All integrated
intensities form the Intensity Distribution (ID) of the
sample. (3) For each analysis a standard material with
known CSD needs to be measured under exactly the same
conditions as the sample. With an established scaling
factor between the known standard CSD and the
measured standard ID and by using the ratio between the
structure factors of sample and standard, the sample CSD
can be calculated (see fig.). (4) To both, the sample ID
and the standard ID, the Lorentz correction and a
absorption correction are applied. In addition the IDs are
deconvoluted with the lateral beam profile.

So far the method has been successfully tested with a
Bruker APEX II CCD-detector using a laboratory X-ray
source, at ESRF ID 15 in Grenoble using the PIXIUM
4700 and with the Perkin Elmer XRD 1622 at DESY
Hamburg. For testing we use several well defined single
crystal Corundum powder grain size fractions
characterized with SEM imagery. A very satisfactory
performance was achieved. Due to its speed, the method
holds considerable promise also for in-situ studies of
crystal growth, recrystallization and coarsening processes
[1].

[1] M. Chaouachi et al., In-situ determination of the
evolution of the crystallite size distributions of
GH-bearing sediments using two-dimensional X-ray
diffraction, this conference.



