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For the purpose of furthering electronics applications of functional oxide materials, thin film fabrication by
pulsed laser deposition (PLD) method and characterization of obtained thin films were carried out,and novel
PLD techniques for further improvement in qualities of oxide thin films were investigated. Behavior of ab-
lated particles was demonstrated in a new PLD method (eclipse method) using Monte-Carlo computer simula-
tion. To demonstrate the usability of conventional and eclipse PLD method, thin films of epitaxial bismuth lay-
ered materials (Srm-3s Bis Tim Osm+s (M= 4, 5, 6) and SrBis Tis O, Bi: Sr: CuOs+y) were fabricated. Optical, di-
electric, and crystal structural characterizations were also carried out to elucidate the fundamental properties
of grown films. A problem that growth species arriving at the film surface are less active in eclipse PLD
method was solved by using Ar as an activation-assistance gas in O.ambient. Improvements of film quality
are achieved in the growth of Bi; Sr; CuOs+. and SrTiOs; (STO). Especially, the droplet-free STO films showed
marked improvement in their permittivity, 320 € o at room temperature. Time-resolved plume observation and
spectral measurement were examined to investigate the PLD, and it was confirmed that Ar additive is effec-
tive for the plume activation. Using nonlinear permittivity of STO film against the applied field, as com-
monly observed in single-crystal bulk STO, the hole trap concentration in the STO films was deduced to be ~
10® cm™. For further improvement of eclipse PLD in the transport of activated growth species, new composite
shadow mask method using ring shaped masks (eclipse angel PLD method) was proposed. Time resolved observa-
tion and Monte-Carlo simulation showed the enhanced propagation of the ablated species in this method.
Growth rate improvement of YBa: Cus O:-x thin films in low ambient oxygen pressure was also confirmed. To ma-
nipulate laser ablation plume, dipole magnetic field was applied from the substrate side. Contrasting to the or-
dinary method, this new method (aurora method) gave rise to increasing ionization of the growth species in
the plume as closing to the substrate. Deposition rate in eclipse method was also increased 2.6 times as high as
that of zero magnetic field. Using aurora eclipse method, NiO film was epitaxially grown on (100) MgO sub-

strate even at the room temperature.
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