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15 (a) The structure of the MIM Bragg reflector
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subwavelength plasmonic waveguide filter with asymmetrical

A Narrow-band Subwavelength Plasmonic Waveguide Filter with
Metal-insulator-metal Bragg Reflector

ZHONG Xiao-lan
(Center of Theoretical Physics; Department of Physics, Capital Normal University, Beijing 100048, China)

Abstract; The finite-difference time-domain method was used to simulate the extraordinary optical
transmission in a one-dimensional metal-insulator-metal Bragg reflector. It was shown that when
introducing a finite array of periodic grooves on the two surface of metal-insulator-metal waveguide, the
photonic band gap and pass band will appear. The position of grooves corresponded to the abdominal
position of electric field amplitude distribution at resonance wavelength of the metal-insulator-metal
waveguide. It was found that the central wavelength of the pass band is around with the resonance
wavelength of the metal-insulator-metal waveguide. By adjusting the geometric structure of the grooves
and using asymmetrical multi- metal-insulator-metal Bragg reflectors, a good narrowband filtering effect
can be found. The central wavelength of pass band is near the resonance wavelength and the full-width at
half-maximum is far less than the central wavelength. The required wavelength can be choosen and the
other wavelengths can also be restrained by the proposed method.

Key words: Optical design; Bragg reflector; Finite-difference time-domain; Narrowband filter; Surface

plasmon polariton





