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Abstract ii

Abstract

Purple bronze Li, ¢Mo;O,; has attracted researchers for its low dimensionality and
corresponding properties. Although it has been studied for nearly two decades, there
are still some unsolved puzzles with this unique material. Single crystals of Liy 4MosO,,
were grown using the temperature gradient flux technique in this research. The crystal
growth was optimized by experimenting different conditions and good quality crystals
were obtained. X-ray diffraction results have confirmed the right phase of the crystals.
Resistivity measurements and magnetic susceptibility measurements were carried out,
and anomalous electronic behaviors were found. All of the samples showed the
metal-insulator transition near 20K, followed by behavior that differs from sample to
sample: either superconducting, metallic or insulating behavior was observed below 2K.
LiysMosO,; was considered as a quasi-one-dimensional crystal and also a
superconducting crystal, which implies a dimensional crossover may occur at the
metal-insulator transition. A two-band scenario of the Luttinger liquid model was used
to fit the resistivity data and excellent results were achieved, suggesting that the
Luttinger theory is a very good candidate for the explanation of the anomalous
behavior of Lij;oMo;O,;. In addition, the susceptibility measurements showed Curie
paramagnetism and some temperature independent paramagnetism at low
temperature. The absence of any anomalous magnetic feature near 20K where the
resistivity upturn takes place, suggests that a charge density wave mechanism, which
has been proposed by some researchers, is not responsible for the unique properties of

Liy oMo Oys.
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