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Design And Simulation of CPW-fed Slot Antenna
Using Metal-Insulator-Metal Plasmonic Waveguides
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ABSTRACT—PIlasmonic nanoantennas are the major key
components for wireless communications. This article reports the
design and analysis of compact general computing based cffective
resistance of an alternating circuit antenna at optical wavelengths
1264-nm and 1602-nm. Simulations using CST Microwave studio,
return loss of -45dB is obtained at the bands and gain of 2.16 dBi
and 3.541dBi respectively. The designed antenna shows a large
length reduction with an estimation of uniform impedance
resonator (UIR) antenna. Simulated radiation patterns are very
important for wireless communication and the wavelengths
shows a transmitting signals pattern.

Keywords—Plasmaonic waveguide, CPW, Antenna, SIR

I. INTRODUCTION

A .plasmonics
Plasmonics is the study of the interaction of light and metal under
precise circumstances. It is visible to the strongest points of both
visible and operating components data to transfer; it allows and
transfer data over very small wires. The term “PLASMONICS” is
derived from Plasmon’s.
plasmons

They density light waves of electrons are created when light hits the
rough metal surface. The optical frequencies are generated at density
waves and they are very small and short. They can process a lot of
information, theoretically more than possible electronics. Plasmons
are the Nanostructure metals. Plasmon’s improved the creation of
whole between photonic and electronic devices. They are naturally
similar size and interfaces with electronic components. And it also
interfaces with similar electronic signals and operating speed by
nature of the structure. Researchers can bind a small round stone
together, but to achicve a technology that has the capacity of smallest
electronics and electronic signals with the best bridge, Researchers
are experimenting with such technology called “PLASMONICS™.
PLASMONICS breaks the fact that the light interacts with small
structures and succeed that the light waves interact only with wave
lengths and not with any other smaller things.

SURFACE PLASMON POLARITONS
The Plasmon polarities of Surface waves arc trapped on the surfaces
owing metals and there is interaction between the free electrons in
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electromagnetic field in a dielectric, and reduce exponentially in the
perpendicular direction to the interface. And it is compared with
insulator and metal-insulator and waveguides of plasmatic; there are
so many kinds of waveguide plasmatic filters: They are

1. Tooth-shaped waveguide Plasmatic filters

2. Channel drop filters with disk resonators

3. Rectangular geometry resonators and ring resonators

There are two types of plasmatic filters in Metal-insulator-metal
waveguides, band-pass and band-stop filters.

Surface Plasmon polarities (SPP) are electromagnetic excitations
propagating along the metal-dielectric interface, with its evanescent
field decayed in the perpendicular direction dielectric non-absorbing
malerial and a metal, as illustrated in Fig.1. (a)The clectric ficld decay
in both half spaces as illustrated in Fig.1. (b). We begin our analysis
by examining the physical properties of SPP. For reducing complexity,
we assume there is no spatial variation in the in-plane y direction. The
permittivity varies only on the = direction and the plane ==0 is the
interface of the two materials. Waves propagate in the x direction
along the interface.

Z
Dielectric
A Metal

Fig.1 (a. Single metal-dielectric  interface
and field profile of SPP mode. .
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Fig.1 (b).Schematic illustration of the
electric field decay in both dielectric and
metal layers.
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Plasmonic Square Ring Resonator Based 7
Band-Stop Filter Using MIM Waveguide @i

P. Osman, P. V. Sridevi, and K. V. S. N. Raju

Abstract This paper presents a plasmonic square ring resonator based band-stop
filter using MIM (metal-insulator-metal) waveguide. The waveguide operates at
optical wavelength A = 1296 nm. The plasmonic square ring resonator is formed
with square ring cascaded with two feed-lines. The input feed-line is given at 180°
and output feed-line is given at 270° of the square ring resonator. A full-wave simula-
tion has been performed using a full-wave simulation CAD software CST microwave
studio. The plasmonic square ring resonator based band-stop filter is very attractive
and useful in the applications of photonic integrated circuit (PICs).

Keywords Band-stop filter - MIM waveguide - Plasmonics - Photonic integrated
circuits

1 Introduction

Nanophotonics offers extensive awareness as a new technical innovation to over-
come the diffraction limit for reducing the size of the photonic integrated circuits
into nanoscale [1]. The limitations of the light wave in subwavelength scale lead
through the localization and surface plasmons propagation along with the interface of
MIM waveguide recently, several research on nano-plasmonic metal-insulator-metal
(MIM) waveguides [2, 3] are confirmed to be more effective technique for guiding
the light with nanoscale mode. Different nanophotonic waveguide devices have been
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