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Short Abstract

In this paper, the structure of a plasmonic waveguide nanofilter based on monolayer MoS, ring resonator is proposed and investigated. The structure
performance is for a part of terahertz frequencies. Due to the low absorption and reflection of monolayer MoS,, considerable wave transmission and
as a result, transparency, is provided. Filtering response caused by the proposed waveguide filter is resulted by the resonator which makes possible the
coupling of the input and output nanoribbon waveguides. The structure operation has been simulated using the numerical method of finite difference
time domain. The values of coupling efficiency, bandwidth at half of maximum, and quality factor, in operating wavelength of 1255 um are
respectively 0.78, 162 um, and 7.7. The operating wavelength complies with the second resonance mode of the resonator. Also, the sensitivity of
various structural indices in respect to manufacturing telorance is investigated. The proposed structure can have exnetsive application as a transparent
electrode in photonic integrated circuits.

Keywords
Monolayer MoS,, Nanoribbon, Photonic Integrated Circuit, Plasmonic Waveguide, Ring Resonator, Waveguide Filter.

1-  Short Introduction (4-5 lines)

Due to low amount of absorption and reflection in a broad spectra of terahertz regime, monolayer MoS; can provide transparent structures capable in
many applications. These applications include photodetectors, transparent electrodes, and ligth emtting diodes. As one of the most crucial
components, a transparent plasmonic waveguide nanofilter is proposed based on two nanoribbons and a coupling ring resonator. The operation of the
filter is due to the coupling between the input and output nanoribbon waveguides in specific wavelengths.

2-  Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)
After investigation of monolayer MoS,, its absorption and reflection, the performance of the structure is simulated using the numerical method of
finite difference time domain. The coupling wavelengths comply with the resonance wavelengths of the square ring resonator.

3-  Conclusion (4-5 lines)

Since the width of the nanoribbons is 20 nanometers, only the edge modes are excited and propagated. The filtering response of the proposed structure
is caused by the coupling of input and output nanoribbons through a ring resonator. The central wavelength of the filter is determnied by the
resonance wavelength of the coupling resonator. Due to the low amount of absorption and reflection of MoS; layer, the proposed structure can be
extensively utilized as an element of transparent photonic integrated circuits.
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