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Effect of polymer content on the optical properties of
PbZr, , Ti, O, multilayers
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Chinese Academy of Sciences, Shanghai 200083, China)

Abstract. PbZr, ,Ti, O, (PZT) multilayers were prepared by sol-gel method using chemical solutions containing poly-
mer of Polyvinylpyrrolidone (PVP). Effects of PVP content on optical properties of PZT multilayers have been investi-
gated. Tests demonstrated that these multilayers display a layered structure consisting of dense and porous PZT layers and
these dense and porous layers are alternately arranged in the layered structure. The reflectance spectra in visible region
exhibit a single optical reflection-band with high reflectivity. The central wavelength of the reflection-band shifts to lon-
ger wavelength with the increase of PVP concentration within a given polymer content range. The multilayer derived
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from chemical solution containing PVP with a relative molar ratio of x = 1.0 exhibits the optimal performance with
highest optical reflectivity of 89% and largest stop-band width of 44 nm.
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Fig.1 X-ray diffraction patterns for PZT multilayers de-
rived from various solutions with different relative molar ra-
tio of PVP
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Fig. 2 Cross-sectional HRSEM morphologies of PZT
multilayers for samples A ~D
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Fig. 3 The absolute reflectance spectra for sam-
ples A ~D at room temperature
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Fig.4 Dependence of the peak reflectivity and stop-
band width on the relative molar ratio x of PVP
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