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The X-ray diffraction service group provides X-ray 
diffraction measurements of single crystals and pow-
ders in the laboratory at room and low temperature.

Research within the X-ray diffraction service group is 
mainly concerned with the determination of crystal 
structures and microstructural properties (strain, 
domain size) of condensed matter from powder 
diffraction data. In addition, methodological develop-
ment within this area is pursued. Special expertise in 
the field of solution and refinement of crystal struc-
tures from powder diffraction data can be provided.

Scientific cooperation in the field of non-routine 
structure determination (phase transitions, disorder, 
anisotropic peak broadening etc.) from powders is 
offered. This includes the performance of experiments 
at synchrotron and neutron sources at ambient and 
non-ambient conditions.

Materials currently under investigation include 
organometallic precursors, binary and ternary oxides, 
ionic conductors, electronic and magnetic materials, 
and rotator phases.
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Crystal structure and 
Rietveld plot of facial-Alq3.

(a), (b) and (c) are 
projections perpendicular to 
the planes of the 
hydroxyquinoline-ligands 1, 
2 and 3, respectively, 
showing the overlap 
between ligands of 
neighbouring Alq  3

molecules.Different degrees 
of overlap of the pi-orbitals 
of hydroxyquinoline ligands 
belonging to neighboring 
Alq  molecules are likely to 3

be the origin of the 
significantly different 
electro-optical properties. 

one-dimensional 
Heisenberg spin chain: 
dipyhydroquinone-copper
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Anisotropic strain distribution 
for Na para-OH benzoate.  
Shading and distance from 
origin represents degree of 
microstrain (d/d) as a function 
of direction.

3-dimensional difference-
Fourier plot of NaC O H  after 7 3 5

applying the anisotropic 
FWHM model. The missing 
hydroxy-hydrogen atoms are 
clearly visible between the 
hydroxy-oxygen atoms.
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Pharmaceuticals
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synthesis route of
early development

including   formic acid including   acetic acid

polymorph A

pseudopolymorphic form
C30H33N4O2 x 1/3 HCOOH x 2/3 H2O

drying (125 °C)
under vacuum

pure polymorph B
m.p. 269 °C

m.p. 183 °C

recrystallization after melting (> 183 °C)

2.) recrystallization from organic solvents
     like ethanol, methanol or acetone
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C    derivative60

Crystal structure of low Temp 
C .2CHCl  in a view along b axis 60 3

showing the close relationship to the 
hexagonal room T phase.

a

c

14.00 14.50 15.00 15.50 16.00 16.50 17.00

288
260

 

228

 

203

 

195
 

169  
145

 123

 
93

 

74

 

56

 

41
34

 T
em

pe
ra

tu
re

 [K
]

2Θ [°]

Iisosurface of anisotropic microstrain of of K C O (left) and â-2 2 6 

Rb C O  (right) 2 2 4

Powder patterns of cesium oxalate monohydrate  
recorded at X7B (NSLS) in dependence of 
temperature (25-500°C)

Lattice parameters and (rel.) 
volume of Minium in 
dependence of pressure.

Micro reaction cell: 0.5-1mm quartz 
glass capillary Nitrogen pressure/gas-
flow/liquid-flow Svagelok Fitting w. 
Vespel/graphite ferrule Goniometer 
head

Pb O  at 133 kbar3 4

Isosurface of the electron 
localization function (ELF=0.385) 

Selection of Diamond Anvil Cells

∆χ2>0

Setting an initial atom configuration {X}

Random change in atom configuration
{X}new ={X}+δ{X}

(translation, rotation, torsion, occupancy…)

Calculation of χ2 (intensity or profile)
e.g. 

Calculation of new χ2
new

and ∆χ2= χ2
new -χ2
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Cs2C2O4K2C2O6

The peroxodicarbonate dianion 
C O in the solid state2 6  

The twisted oxalate dianion 
2- C O  in the solid state2 4
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Heating-cooling cycles 
showed pronounced 
hysteresis and co-
existence of the different 
phases over a large 
temperature range.

 

C · 2CHCl  at 50K60 3


