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V,O, bronzes (A = Li, Na, Ag) have a crystal
structure (& 7m Z = 06) [1] built of zigzag double strings
of distorted VO, octahedra forming layers by joining
corners. The adJacent layers are linked by chains of
edge-sharing VO, tetragonal pyramids resulting in tunnels
along the b axis. *Each tunnel contains one symmetricall
independent site that is partially occupied by the A™
cations.

The low-dimensional B-A .,V,O, bronzes exhibit
metal-insulator  phase tranSitions ~ with  successive
charge-spin ordering at atmospheric conditions [2]. They
are superconducting below about 8 K under high
pressure, possibly due to a phase transition from the
charge ordered to the superconducting phase [3]. The
superconductivity occurs at about 7 GPa in f-Na  ,,V,O,
and B-Ag,,,V,O; and at about 9 GPa in B-Li, 3\/20
The exact mechahism of the superconduct1v1ty ih these
bronzes has not been presented so far. One of the most
fundamental issues to be resolved is the determination of
the underlying crystal structures. Here, we report on the
high-pressure  behaviour  of  f-Li ,,V,O,  and
p-Na ..V,O, studied with synchrotron ~single-crystal
diffraction in diamond anvil cells to 13 GPa and 20 GPa
respectively, at room temperature. [3-Li
undergoes a series of transitions at about 9 and H Gﬁ’a.
p-Na, ..V, O transforms to a new polymorph at about 12
GPa. Structute determinations and refinements reveal that
the phase transitions in both materials are due to relative
displacements of the adjacent octahedral layers. The
relative position of the chains of edge-sharing VO,
polyhedra with respect to the octahedral layers is
changed. As a result, the tunnels populated by the A b+
cations collapse on compression. There is no evidence for
the charge ordering of mixed-valence vanadium. Very
strong one-dimensional diffuse scattering is observed in
the intermediate high-pressure polymorphs indicating the
presence of stacking faults.

Our observations strongly support the hypothesis that
the underlying mechanism for superconductivity in the
Wadsley-type B-A, ;,V,0, vanadium bronzes is related to
pressure-induced inter- ‘and/or intra-ladder charge transfer
or charge fluctuations in the two-leg ladder system
present in the polymorphs with superconducting ground
states [3].
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