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Novel electronic orbital states in ilmenite-type CuVOs ('Tohoku University, *Hiroshima
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Ohgushi,! Kenji Ishii,®> Daiju Matsumura,* Takuya Tsuji,* Tadashi Abukawa*

Most ilmenite-type vanadium oxides, A>*"V#' O3 (4 = Mg, Mn, Co, Ni, and Zn), exhibit a V-
V dimerization phenomenon below 400-550 K, which results from the formation of covalent
bonds between the neighboring vanadium ions. [lmenite-type CuVO; can also be synthesized
under high-pressure (HP) and high-temperature conditions, however, the intrinsic physical
properties and electronic states of CuVOs have not been revealed due to the difficulty in
synthesizing high-quality samples caused by oxygen deficiency. In this study, we prepared the
high-quality CuVOs sample using the HP synthesis method and conducted the crystal structure
refinement (Figure) and various physical property evaluations. From the results, we discover
the 3d orbital order and spin-liquid states of the Cu*’, as well as the potential orbital (V-V
dimer) liquid state of the V*" in this compound.
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