SIG7 & SIG13 MS26 — Unexpected results from crystal structure determinations
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This study presents structural transitions of the one
dimensional system BaVS; at low temperature by means of high
resolution synchrotron powder diffraction. At room temperature
the structure is hexagonal (P6;/mmc) with face sharing VSg
octahedral chains along the ¢ axis separated by Ba atoms leading
to a V-V intrachain distance of 2.808(1)A and an interchain
distance 6.714(1)A.  The hexagonal structure at room
temperature becomes orthorhombic (Cme2,) at 240K with a V
straight chains transformed into uniform zigzag but without
significant change in the electronic properties. At 70K a
metal-insulator transition occurs with the appearance of a
superstructure which doubles the chain periodicity. The
structure refined at 40K revealed a weak monoclinic distorsion
(B=90.046(1)°) with 4 nonequivalent V sites. A valence bond
analysis shows no evidence for charge disproportionation on
these sites. However at 5K, the faces of the VS6 octahedra are
stretched (site V1) or compressed (V3) inducing a 0.5¢- charge
disproportionation between the V1 and V3 sites.
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With the advances of direct space strategies for structure
solution from powder data [1,2], and in particular the success of
the Genetic Algorithm method [3,4], a fundamental question on
what structural information can be extracted from the
diffraction data of increasingly poor diffraction data must be
addressed. Structural problems which have the complexity of
more than one molecule in the asymmetric unit present new
challenges to powder X-ray diffraction [5], and recent
developments in the structure solution of complicated structures
using powder diffraction techniques will be highlighted [6].
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