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constraints on intensities of overlapping reflections for stable
calculation. However, it seems not to have been clearly
mentioned that the covariance matrix obtained in any least
squares algorithm loses some amount of information by
imposing artificial constraints on fitting parameters.
Furthermore, in such cases, the definition of the number of
independent reflections in a powder diffraction pattern is
ambiguous [1, 2]. These statistical quantities are required in
next step of ab-initio powder structure determination [1, 3]
and play an important role particularly when a lot of
reflections in a wide range are dealt simultaneously.
Therefore, there is no doubt about the advantages to execute
the Pawley method without requiring any intensity constraints.
The robust nonlinear least squares algorithm in Z-Rietveld
makes it possible. As a result, we can obtain an intensity
covariance matrix that represents correlations among
intensities accurately. By analyzing the covariance matrix
with singular value decomposition, the number of independent
reflections in a powder diffraction pattern is naturally defined.
We can also establish a method to gain an objective function
that is considered to be optimal for ab-initio powder structure
determination, using a theory on the numerical errors of
singular value decomposition. In EPDIC-12, results obtained
by Z-Rietveld in the Pawley method are presented. We also
introduce a method to gain the theoretically optimal objective
function using singular value decomposition and results when
it is utilized for ab-initio powder structure determination.
Finally, we introduce Z-Rietveld briefly; Z-Rietveld is a multi-
platform Rietveld software developed for users of the Japan
Proton Accelerator Research Complex (J-PARC). It can
execute the Pawley method and the Rietveld analysis,
including multiphase analysis and multi-source analysis using
powder diffraction patterns from laboratory X-rays, spallation
neutrons and reactor neutrons [4].

[1] Altomare, A., Cascarano, G., Giacovazzo, C., Guagliardi, A.,
Moliterni, A. G. G., Burla, M. C., Polidori, G., J. Appl. Cryst., 1995,
28, 738-744. [2] David, W. 1. F., J. Appl. Cryst., 1999, 32, 654—663.
[3] David, W. 1. F., Shankland, K., Cole, J., Maginn, S., Motherwell,
W., D. S, Taylor, R., DASH User Manual., 2001, Cambridge
Crystallographic Data Centre, Cambridge, UK. [4] Oishi, R.,
Yonemura, M., Nishimaki, Y., Torii, S., Hoshikawa, A., Ishigaki, T.,
Morishima, T., Mori, K., Kamiyama, T., Nucl. Instr. Methods, 2009,
A600, 94-96.

Keywords: singular value decomposition, Pawley method,
ab-initio powder structure determination

FA5-MS44-P19

Automated Single Crystal Structure Determination —
A Tool for Synthetic Chemists? Bernd Hinrichsen®,
Martin Adam®, Michael Carr®, Dieter Schollmeyer®,
“Bruker AXS GmbH, Karlsruhe, Germany, *Bruker UK
Ltd, Coventry, United Kingdom, “Johannes Gutenberg
University, Institute of Organic Chemistry, Mainz,
Germany

E-mail: info@bruker-axs.de

During recent years large improvements in software
functionality and its ease-of-use have made single crystal X-
ray structure determination easier than ever. These days most
structures can be measured, processed, solved and refined
using well selected defaults with no or little crystallographic
knowledge. Recently, microfocus sources and CCD detectors
both air-cooled, have entered the marketplace. Combining

these innovations with an automated sample loader and an
intelligent graphical user interface allows for the design of a
table top single crystal diffractometer, which only requires a
standard single phase power connection and no cooling water
at all. An instrument taking advantage from these software and
hardware developments would enable synthetic chemists or
pharmacists to perform a complete single crystal structure
analysis almost next to the reaction flask.

However, such an instrument might not provide the entirely
correct structure and/or the data quality might not match
established scientific standards. In order to elucidate the
capabilities of the instrument we have measured a number of
real-life samples[1] using the SMART X2S automated
instrument (Figure 1). The results of a comparison with more
conventional, currently installed systems are favourable
towards the SMART X2S and will be presented. Potential
limitations will be addressed and their solutions will be
discussed.

Figure 1: SMART X2S table top SC-XRD solution.

[1] The authors are grateful to Prof. Dr. Stefan Laufer, Eberhard-
Karls-University, Tiibingen, Germany, for providing the samples.
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CrysAlis™ is the software used to collect and reduce data for
Agilent Technologies XRD systems (formerly Oxford Diffraction).
It is important for the software to look and function equally as well
as the diffraction hardware in order to achieve the best results.
Encouraging feedback from users allows the provision of a
continually evolving program and new features and bug fixes are
frequently implemented according to the community’s
requirements. The presentation will highlight several examples of
user-inspired software tools, alongside the addition of new utilities
for protein screening, simplistic multi-temperature and wavelength
experiment strategies and extended options for high pressure data
collection and reduction. The updates are presented here with a
discussion of how the new tools may be implemented to improve
data quality.
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