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Thesis Summary

Li-ion (de)intercalation into epitaxial thin films has a potential to drastically modulate properties of
strongly correlated electron systems. In order to systematize this approach as a material science, it is
important to develop a general synthesis method of Li-containing thin films. In this dissertation,
epitaxial growth and characterizations of Li-containing transition-metal oxides are described with
particular focus on pulsed-laser deposition (PLD) method and the electrochemical Li-ion
(de)intercalation.

In Chapter 1, the purpose and significance of this study is clarified based on historical evolution of
strongly correlated electron systems research. Chapter 2 then describes the experimental techniques
used in this study.

Chapter 3 describes the selective thin-film growth of spinel-type structure LiV,04 and layered-rock-
salt-type structure LiVO; by using PLD method. Control of three factors was found to be important:
(a) Li-excess composition of raw material target, (b) valence of transition metals in the target, (c)
lattice mismatching with the substrate for all phases of possible formation. Furthermore, diagram
representation of thin-film growth is proposed to plan synthesis strategies.

Chapter 4 describes the characterization of Li-V-O films. Metallic heavy-fermion behavior in
LiV,04 films and two-dimensional insulating behavior in LiVO; films were observed. [n-situ
structural measurement of Li-ion intercalation into LiV,0s films suggested that the occupation of Li-
site depends on the composition and thickness. Robust heavy-fermion behavior and a Mott transition
ware revealed in Li-ion intercalated LiV,04 films.

Chapter 5 describes the film growth of layered-rock-salt-type structure LiNiO,. The synthesis
method developed in Chapter 3 was applied to LiNiO,, which is difficult to synthesize. The film
growth was realized for the first time and the degree of ordering affected the two-dimensional
insulating behavior.

Chapter 6 describes the film growth of spinel-type structure LiCr,O4 and layered-rock-salt-type
structure LiCrQO;. The latter succeeded while the former failed, because it is unstable even bulk. An
alternative method of ion exchange was also investigated.

It is concluded that Li-containing films can be obtained by the method developed in this dissertation
and that electronic properties can be modulated by Li-ion (de)intercalation. This present study

provides fundamental methods for systematic research of strongly correlated electron materials.



