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Abstract A novel reconfigurable visible light filter based on nanofilms with a black layer was proposed in view of
the tunable dielectric properties of ferroelectric materials. The reconfigurable performance of its reflection spectrum
was compared with that of the one-dimensional photonic crystal filter. The experimental results demonstrate that
the reflection color contrast is significantly improved by the black layer that absorbs the incoherent scattered light.
When the thickness of the barium titanate (BTO) film changes from 100 nm to 140 nm, the peak wavelength of the
reflection spectrum shifts from 383.7 nm to 501.2 nm, and the reflection color turns from purple to turquoise. The
test results of the reflection spectra are in good agreement with the finite element simulation outcomes. According to
the numerical results, when the BTO film is 170 nm thick, its refractive index decreases from 2.4 to 2.0 under
21.8 V direct-current (DC) driving voltage. Consequently, the peak wavelength of the reflection spectrum shifts
from 595.3 nm to 513.9 nm.
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Fig. 1 Calculated reflection spectra of 1DPC with period of N =40 in four arrangements in the range of

360 nm to 760 nm. (a) H(LH)"; (b) (LH)"; (¢) (HL)"; (d) L(HL)"
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Fig. 2 Calculated reflection spectra of 1DPC with period of N =5 in four arrangements in the range of 360 nm
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