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Abstract 230293

We have prepared SrTiO;/BaliO; thin films with multilayered structures
deposited on indium tin oxide (ITO) coated glass by a sol—gel deposition and heating at
300-650 °C. The optical properties were obtained by UV-Vis spectroscopy. The films
show a high transmittance (approximately 85%) in the visible region. The optical band
gap of the films is tunable in the 3.64-4.19¢V range by varying the annealing
temperature. An abrupt decrease towards the bulk band gap value is observed at annealing
temperatures above 600 °C. The multilayered film annealed at 650 °C exhibited the
maximum refractive index of 2.09-1.91 in the 450-750 nm wavelength range. The XRD
and AFM results indicate that the films annealed above 600 °C are substantially more
crystalline than the films prepared at lower temperatures. The ethanol sensors based on
SrTiOs/BaTiO; thin films annealed at 300 °C and 1000 °C on alumina substrates were
fabricated by applying interdigitated gold electrodes by sputtering technique. The ethanol
sensing characteristics of SrTiO3/BaTiO3 thin films were quantified by the change in

resistance of the sensors when they were exposed to ethanol. The sensitivity of crystalline
film annealed at 1000 °C is 2-3 times larger than that of amorphous film annealed at
300 °C. The optimum operating temperature of these sensors was found to be 350 °C. The
film annealed at 1000 °C exhibited p-type gas sensing behavior with the best sensitivity of
30-100 for low ethanol concentration in the range of 10-1000 ppm.In addition, the
changes in the transmittance spectra induced by gamma irradiation on the Fe-doped
BaTiO; thin films were quantified. The values for the optical energy band gap were in the
range of 3.42-3.95 eV depending on the annealing time. The refractive index of the film,
as measured in the 350-750 nm wavelength range was in the 2.17-1.88 range for the as
prepared film, and this increased to 2.34-1.95 after gamma irradiation at 15 kGy. The
extinction coefficient of the film was in the order of 10 and increased after gamma
irradiation. We obtained tuneable complex refractive index of the films by exposure to
various gamma rays doses.





