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This dissertation, entitled "Study on Two-Dimensional Superconductivity in NbO, Layers", consists of six
chapters. The dissertation summarizes the superconductivity and related electronic properties exhibited by the two-
dimensional 2H-NbO: layers of LiNbOa.

In Chapter 1 “Introduction”, the significance and current issues in dealing with two-dimensional NbO; layers are
discussed while reviewing the historical background of condensed matter science.

In Chapter 2 “Experimental Methods”, the experimental techniques and methods used in this dissertation are
summarized along with background knowledge.

In Chapter 3 “Synthesis of Li; xNbQO; Epitaxial Thin Films and Discovery of p-type Transparent
Superconductivity”, synthesizing superconducting epitaxial thin films is realized by developing an original "three-
step synthesis method", and various fundamental properties are clarified. In particular, it is shown to exhibit high
transparency despite its superconductivity, indicating its functionality as a p-type transparent superconductor.

In Chapter 4 “Two-Dimensional Superconductivity and Strongly Correlated Electrons in 2H-type NbO; layers”,
the detailed electronic states of Li;—xNbO, are revealed by physical property measurements using the realized
epitaxial thin films. The two-dimensionality of superconductivity and the single-band nature of the electronic
structure are proven, suggesting the realization of the most favorable situation for strong correlations.

In Chapter 5 “Superconducting Dome and Magnetic Quantum Critical Phenomena in Two-Dimensional Triangular
Lattice NbO; Layers”, by fabricating electrochemical devices using the realized epitaxial thin films as electrodes, the
electronic phase diagram of Li; «NbO is revealed. The possibility of magnetically mediated superconductivity and
superconducting domes as quantum critical phenomena is proposed.

In Chapter 6 “Summary and Future Development”, the findings of this dissertation are summarized and future
prospects for condensed matter science are also discussed.

In summary, this dissertation elucidates two-dimensional superconductivity in NbO; layers and provides new

insights of materials in the condensed matter science.
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