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Fig. 1. Structure schematics of the MIM waveguide

filter with one stub.
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Fig. 2. (color online) Transmission spectrum and
model field distributions of the MIM waveguide fil-
ter with the single stub: (a) Transmission spectrum of
the waveguide filters with different stub lengths; model
field distributions (|H|) of SPPs in the system at (b)
A =530 nm, (¢) A = 1060 nm.
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Fig. 3. Wavelengths of the stopband as a function of
the stub length.
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Fig. 4. Structure schematics of the MIM waveguide

04 06 08

filter with double-sided stubs and the transmission
spectrum of the system: (a) Structure schematics of
the MIM waveguide filter with double-sided stubs;
(b) transmission spectrum of the waveguide filters with
different stub lengths of d2 and with a given stub
length of d; = 180 nm.
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Fig. 5. (color online) Model field distributions (|H.|) of SPPs in the waveguide filter with stub length of
dq = 180 nm and d2 = 240 nm at (a) A = 460 nm, (b) A = 790 nm, (¢) A = 970 nm, (d) A = 1060 nm.
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Fig. 6. Structure schematics of the MIM waveguide fil-
ter with four stubs and the transmission spectrum of the
system: (a) Structure schematics of the system; (b) trans-
mission spectrum of the waveguide with four stubs and

one stub.
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Fig. 7. Transmission spectrum of the four stubs coupled

to waveguide with different stub lengths of da, d3, d4 and
with a given stub length of d; = 180 nm.
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Fig. 8. Structure schematics of the MIM waveguide
filter with eight stubs.
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Fig. 9. Transmission spectrum of the eight stubs cou-

pled to waveguide.
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Fig. 10. (color online) Transmission spectrum of the
waveguide filters with eight stubs: (a) Transmission
spectrum of different stub lengths of di, d2, ds and
dy; (b) wavelengths of the four transmission tops as a

function of the stub lengths.
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Numerical study of plasmonic filter based on
metal-insulator-metal waveguide®

Yang Yun-Ru Guan Jian-Fei'

(College of Optoelectronic Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)
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Abstract

A novel nanometeric plasmonic filter comprised of double-sided eight stub resonators side-coupled with a metal-
isolator-metal waveguide is proposed and demonstrated numerically by the finite element method. The numerical results
show that the four transmittance peaks in a transmission spectrum range from 400 nm to 2000 nm can be achieved due
to the electromagnetically-induced-transparency-like spectral responses between every two adjacent stub resonators with
detuned cavity length. Based on the magnetic field distributions from the two dimensional model, the physical origins
of transmittance peaks and dips are clarified by phase analysis of Fabry-Perot resonance effect. In addition, the central
wavelengths of transmittance peaks can be tuned by adjusting the cavity length of each stub resonator, which means the

waveguide filter could be utilized to develop ultracompact and tunable narrowband photonic filters for high integration.

Keywords: surface plasmons polaritons, metal-insulator-metal waveguides, electromagnetically induced

transparency, filter
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