
MS36 Issues in data collection and instrumentation 
 

24th European Crystallographic Meeting, ECM24, Marrakech, 2007                                                         Page s251  
Acta Cryst. (2007). A63, s251 

line positions. Here we present a comprehensive study of 
these effects by means of Monte Carlo simulations 
followed by data evaluation. Results of an optimization 
that includes intensity, resolution and line precision are 
presented. These findings have been used for the design of 
the new diffractometer ODIN at the JEEP II reactor at IFE 
in Norway. It will be a flexible, high-resolution 
instrument. Take-off angle, collimation, monochromator 
radius and illuminated monochromator area can be varied 
to adapt the instrument to the needs for the measurement 
in terms of intensity, resolution and line precision.  
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The introduction of two dimensional detectors for single 
crystal diffraction has made it possible to easily collect 
data of pseodo-merohedral twins, incommensurate 
structures and structures including diffuse scatter.  Many 
programs exist, e.g. GEMINI [1], CELL_NOW[2] and 
DIRAX[3], with which these more complex matrices can 
be indexed.  A common problem with pseudo-merohedral 
twinning is cell refinement due to closely overlapping 
spots.  Careful selection of trusted areas to refine the cell 
in, will improve  the reliability of the cell parameters.  
Recent versions of integration programs, such as SAINT 
[4] and EvalCC [5] utilize the different orientation 
matrices and can integrate the entire intensity of every 
reflection labeling them as overlapping or not.  One of the 
pitfalls during integration of data from pseudo-merohedral 
twins is that the spot shape changes continuously due to 
the systematic overlap of areas of adjacent spots.  Special 
care has to be taken when setting up the integration 
parameters.  Most semi-empirical scaling and absorption 
correction programs are not able to handle datasets of such 
complexity. The program TWINABS was developed [6] 
specifically to carry out absorption correction and scaling 
on datasets which contain reflections from different 
domains.  Resultant data files distinguish between non-
overlapping and overlapping reflections [7] and can be 
seamlessly used for structure refinement.  The approach is 
illustrated using a six-fold twin that shows a reversible 
transition to single crystal state. 
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Recent trends in the development of X-ray diffractometers 
have been towards fast readout detectors such as CCDs.  
Image plate detectors, however, have the advantage that 
long exposure times are possible due to their high dynamic 
range, allowing weaker scattering to be observed without 
suffering from detector overloads or from dark current 
accumulation.  Experiments involving measurements such 
as liquid scattering and diffuse scattering which have 
previously required the use of high flux synchrotron 
radiation have been demonstrated to be possible on a 
laboratory diffractometer using a curved image plate 
detector.  Diffuse scattering has been observed to arise 
from a wide range of different materials and its presence is 
often unexpected.  The mechanism behind such scattering 
is often complex, however insights can be gained from 
consideration of the average structure of the material and 
the comparison to similar features in systems where the 
disorder has been characterised using modeling techniques 
such as Monte Carlo and Reverse Monte Carlo.  The 
feasibility of collecting liquid diffraction patterns with the 
aim of studying the early stages of molecular arrangement 
within solution prior to crystallisation has also been 
investigated and preliminary results arising from this will 
be presented. 
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BL41XU is an undulator beamline at Japanese third-
generation synchrotron facility SPring-8. This beamline 
has been improved for obtaining high quality data from 
protein micro crystals (~ 25 µm) using a micro beam (~ 25 
µm). The new K/B mirror system was installed at the 
autumn of 2006, and the monochromatized beam is 
focused to V70 × H100 µm (F.W.H.M.) at sample 
position. The final beam size at sample position is defined 
from 25 × 25 to 70 × 100 µm2 (F.W.H.M.) by using two 
set of quadrant slits. Photon flux and flux density of the 25 
× 25 µm2 beam at 1 Å are 3.0 × 1011 photons/sec and 4.8 × 
1014 photons/sec/mm2, respectively.  
It is essential for the data collection to control the radiation 
dose since micro crystals will be received remarkable 
radiation damage. The data collection software installed to 
BL41XU can change the beam irradiation position 
automatically to suppress the effect of radiation damage 
by using multiple positions on a crystal and multiple 
crystals. SAD measurements of Se-methionine samples 
with the crystal size from 15 to 50 µm were performed by 
using this tool, and we successfully obtain the initial phase 
at the resolution from 2.7 to 3.9 Å. 
A new micro focus beamline in order to utilize the real 
micro beam; target beam size is 1 × 1 µm2, is planned at 
SPring-8. We present the present status of protein 
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microcrystallography at BL41XU and the future plan of 
the real micro beam beamline. 
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We present our first results with a pn-CCD detector used 
for X-ray diffraction experiments with white synchrotron 
radiation. The pn-CCD was developed for spectroscopy 
and imaging in a wide spectral range from 0.2 to 30 keV 
X-rays for astronomy applications [1]. It consists of an 
image area of 19 x 19 mm2 (256 x 256 pixel) and a frame 
store area of the same pixel number. The readout was done 
by 256 parallel readout channels in approximately 5 ms 
(200 frames per second). At low photon intensity every 
pixel can be used as an energy dispersive detector. Finally 
one obtains the position and the energy of each incoming 
photon which allows to perform new interesting types of 
experiments. 
We performed test experiments like X-ray powder 
diffraction and X-ray reflectivity studies at organic thin 
films both using an incoming white X-ray beam. Here 
characterized the device in terms of energy resolution and 
spatial resolution and tested several readout modes of the 
freely programmable readout system. The measured data 

are discussed and plans for future experiments are 
presented. 
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It is often necessary in powder XRD to measure samples 
in capillaries because the sample material is either not 
stable in air, available in very small amounts only or very 
X-ray transparent. A new add-on for the Anton Paar 
HTK1200N high-temperature sample stage has been 
developed, which turns the HTK1200N into a capillary 
heater up to 1200 °C. The add-on consists of a horizontal 
capillary spinner that is mounted on the front plate of the 
sample stage. The capillary is heated very uniformly with 
a surrounding heater, the temperature is accurately 
measured with a thermocouple close to the capillary. 
Standard capillaries can be used, and it is possible to 
mount open and sealed capillaries. The poster presents the 
design of the new instrument and its technical data. It 
shows application examples for the investigation of 
Cu/Zn/Al catalysts and mesoporous materials.


