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Transmission Spectra and Filter Property Analysis of Superconductor-medium Fibonacci
Photonic Crystal

LIU Wan-guo, PAN Feng-ming

Department of Applied Physics, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China
Abstract: The tunable optical filter is widely used to tuned the waveband by adjusting interference cavity
length. It needs to prepare high reflective suspended membrane. However, the moving of suspended
membrane is restricted under the influence of the driving voltage. The narrow transmission peak and the large
tuning range are hard to be satisfied at the same time. Therefore, one of the media in photonic crystal is
replaced with superconductor material in this paper. Based on superconducting theory the transmission
spectra of one-dimensional superconductor-medium Fibonacci photonic crystal are calculated by applying
transfer matrix method. The effect factors on transmission spectra of parameter such as Fibonacci level,

refractive index of medium layer, thicknesses of medium and superconductor layer, temperature are discussed.

The results show that a serious of passing band appears at the forbidden band of superconductor because of
the influence of photonic band gap. The first transmission peak becomes sharper with the increasing of
Fibonacci level. The transmission spectra move towards the long wave direction when the optical thickness of
medium layer increases, the thickness of superconductor layer decreases and temperature rises. At last,
based on analysis of spectra, the filter property of structure expressed as is given. Besides, the tunable band
of filter is determined on condition that the half-width and tunable range are both considered, and
temperature-controlled tuning is achieved without adjusting any dimension parameters.
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