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Fig, 1 Functions of retardation plates. The trajectory of the end point of the synthesized field vector is shown

in the lower figure in both {a} and (b,
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Fig. 2  Geometry of simulation of obligue deposition.

Deposition angle: 7O
Observation angle: 54

Fig. 3 Deposits-pattern of 10000 particles ‘fluoro-
scoped’ from the direction at the pelar
angle of 54°,
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Fig. 5 Schematic drawing of the experimental apparatus specially designed for studies on obligue deposition,
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Fig. 6 Scanning electron micrograph of a fracture section of W film deposited at #=70°, The white bar

coresponds 658nm.
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Fig. 7 Relations between the inclination angle of
the columnar structure & and the deposi-
tion angle # for obliquely deposited {a)
Tax0s films and (b} WO films.
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Fig. 8  Plots of refractive indices at the wavelength A= 08um for Taxs and W films va. &, Open cirgle is
a refractive index taken from literarures.
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Abstract

The birefringent property of obliquely de-
posited metal oxides was studied with a view to
applying it to optical retardation plates. By
finding favorable conditions to form franspar-
ent films of large retardation and low opacity,
we developed homogeneous quarterwave plates
with a hilavered structure and 60250 mm in
size and 300nm thick on glass substrates. Those
films are amorphous but have anisotropic struc-
ture composed of fine columms of 1w or less in
diameter. They are less closely spaced in the
plane of vapor incidence than normal to it
composing  alternatively stacked substance
layer (columns laterally comnected with each
other) -void layer (residual space) nanophase
composite. These thin film retardation plate can
work with a normally incident light based on
form birefringence by the above characteristic
anisotropic microstructure in the film. They
showed promising optical properties which can
compete with the conventional types of retarda-

tion plate.
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