Comsol Optical Waveguide Simulation

Getting the books comsol optical waveguide simulation now is not type of inspiring means. You could
not without help going gone books accrual or library or borrowing from your friends to door them. This
is an completely easy means to specifically acquire lead by on-line. This online broadcast comsol optical
waveguide simulation can be one of the options to accompany you behind having new time.

It will not waste your time. believe me, the e-book will completely circulate you further situation to read.
Just invest little era to contact this on-line message comsol optical waveguide simulation as well as
evaluation them wherever you are now.
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In this archived webinar, learn how to use the beam envelope method in COMSOL Multiphysics O to
solve nonlinear optics problems. We go over the benefits of this method and advanced examples. Learn
more about the specialized features for waveguide simulation in the Wave Optics Module here.
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Wave optics simulation brings new opportunities for the design and optimization of optical systems.
Watch this archived webinar on the basics of modeling and simulating wave optics for application areas
such as directional couplers, nonlinear optical waveguides, optically large systems, and metamaterials.

_— . —

comsol-optical-wave-simulation 1/3 Downloaded from hsm1.signority.com on December 19, 2020 by
Page 1/6



guest [eBooks] Comsol Optical Wave Simulation Right here, we have countless book comsol optical
wave simulation and collections to check out.

I ieal imulation-H e :
Modelling and simulation of a ridge waveguide and a Mach - Zehnder interferometer was done. An
optical ridge waveguide is made; width was chosen as 3 microns for 1550 nm wavelength
electromagnetic wave. Substrate material chosen was Sapphire, over which 300 nm LiNbO 3 was
chosen as the waveguide material. The geometry is done in 3D model.
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In this work COMSOL Multiphysics was applied to the full 3D electromagnetic wave simulation of a
novel forked grating coupler designed to interface with vortex modes of 1550 nm wavelength light. Full
3D models were solved for the radiating vector mode from a forked grating emitter structure driven from
a nanophotonic waveguide.

In this introductory wave optics modeling example, we demonstrate how to model a small lossy scatterer
in the proximity of an optical waveguide in COMSOLO . x Warning Your internet explorer is in
compatibility mode and may not be displaying the website correctly.

choice for your optical modeling needs. The Wave Optics Module includes a specialized beam envelope
method that can be used to simulate optically large devices with far fewer computational resources than
traditional methods.

his guide describes the Wave Optics Module, an optional add-on package for COMSOL

Multiphysics[] designed to assist you to set up and solve electromagnetic wave problems at optical
frequencies. This chapter introduces you to the capabilities of this module.
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COMSOL is a powerful multi-physics simulation tool. It is used for a wide range of fields, including
electromagnetics, semiconductors, thermodynamics and mechanics. In this P&S we will focus on the
rapidly growing field of integrated photonics.

: : Lor Pl . :
In addition to simulation of optical forces, it will be shown how the transmitted amplitude and phase of
the light in the waveguide is influenced by the trapping of a particle. Some experimental results will be
included.

ical . i
the COMSOL Multiphysics] software, which basically involves dividing the simulation domain into

smaller subdomains forming a mesh. In this study, the standard meshing tool was used with the mesh
setting at physics-controlled mesh and element size set to “ extremely fine” . A total of 25020 triangular
elements

module solves the Maxwell equations to simulate an optical wave’ s propagations, reflections,
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refractions, absorptions, scatterings, diffractions, and all other optical phenomena in spaces that are
comparable to the wavelength.

Once you have made the simulation in the COMSOL (the one you are talking about, I assume you
made a 2D simulation with air and silicon oxide as cladding materials), you can find out the effective...

el octive refractive index by-tsing_

Both 2D and 3D simulation results will help in visualize the electromagnetic field propagating inside the
waveguides and devices. Readers without fundamental handle on optics modeling are suggested to read
the Optics Modeling and Visualization with COMSOL Multiphysics: A step by step graphical
instruction manuscripts for detailed discussion.

Stimulated Brillouin Scattering (SBS) arises from the interaction of propagating acoustic and optical
fields. In many materials including silicon, Brillouin scattering is the strongest optical nonlinearity. 1,2 1.
R. Y. Chiao, C. H. Townes, and B. P. Stoicheff, “ Stimulated Brillouin scattering and coherent
generation of intense hypersonic waves,” Phys. Rev. Lett. 12, 592 (1964).

e . ¢ ontical il sl
Electromagnetics in COMSOL Multiphysics (RF) is intended for people who wish to analyze

electromagnetic wave phenomena using COMSOL Multiphysics. It is expected that attendees will have
an existing knowledge of the structure of COMSOL Multiphysics and will possess a relevant
engineering, physics, mathematics or science background.

I . liohvsics: I .
Based on the waveguide structural parameters and refractive indices of the waveguide materials (n SU-8
=1.57,n SF-11 = 1.525, n SiO2 = 1.45), optical mode analysis using COMSOL multiphysics has been
performed. The optical waveguide with 6p m width is estimated as a highly multi-mode waveguide with
at least eight guiding optical modes.
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Selective tuning of high-Q siliconphotonic crystal nanocavities via laser-assisted local oxidation Charlton
J. Chen,1,3,00 Jiangjun Zheng,1,3 Tingyi Gu,1 James F. McMillan,1 Mingbin Yu,2 Guo-Qiang Lo,2
Dim-Lee Kwong,2 and Chee Wei Wong1,[0 1Optical Nanostructures Laboratory, Columbia
University, New York 10027, USA 2The Institute of Microelectronics, 11 Science Park Road,

This pictorial manuscript is a step-by-step graphical illustrations for waveguides and devices modeling
and computational physics simulation using COMSOL Multiphysics with Ray Optics, Wave Optics and
AC/DC Electrostatics modules. All the example models investigated and visualized with the help of
Finite Element Analysis are referenced from the standard USA undergraduate text on Optical Guided
Waves and Devices by Richard Syms and John Cozens. The simulations include the use of geometrical
ray tracings for point source and full electromagnetic waves source employing the Maxwell's wave
equations for plane wave input. Both 2D and 3D simulation results will help in visualize the
electromagnetic field propagating inside the waveguides and devices. Readers without fundamental
handle on optics modeling are suggested to read the Optics Modeling and Visualization with COMSOL
Multiphysics: A step by step graphical instruction manuscripts for detailed discussion. These models may

be expanded to post-graduate research and industrial photonics waveguides and devices development.
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There are 46 chapters of different 2D and 3D optical waveguides & devices structures modeled and
simulated in Volume 1 and 2. Volume 1 models include 3D single mode optical fiber, planar waveguide,
channel waveguide, longitudinal and transverse phase modulator, surface plasmon, optical square
waveguide, tapered waveguide, FTIR beamsplitter in ray tracing and electromagnetic wave solvers, full
prism coupler, halved prism coupler, plano convex overlay lens, overlay Luneburg lens, geodesic lens
with control setup for resulted electric field comparison, corrugated gratings, transmission and reflection
gratings, chirped grating lens, beam expander grating, grating coupler, chirped grating coupler, buried
channel waveguide. Volume 2 models continue with the ridge channel waveguide, strip loaded channel
waveguide, GaAs GaAlAs planar waveguide, GaAs GaAlAs heterostructure waveguide, radiation leaks
at fiber bend, radiation leaks at waveguide bend, c-axis Calcite polarizer waveguide, integrated optic
normal reflector, horn channel waveguide, Y-Junction waveguide, optical phase modulator, cut off
modulator, electro optic Mach-Zehnder interferometer waveguide, parallel coupling waveguide, electro
optic directional coupler, single polished fiber directional coupler, double polished fiber directional
coupler, tunable-coupling strength of polished double fiber coupler, cross sectional coaxial fiber coupler,
2D directional coupler with tapered coupling, corrugated reflection gratings, optical fiber grating on half
polished fiber coupler, and track-changing reflector with grating assisted-coupling fiber.

This pictorial manuscript is a step-by-step graphical illustrations for waveguides and devices modeling
and computational physics simulation using COMSOL Multiphysics with Ray Optics, Wave Optics and
AC/DC Electrostatics modules. All the example models investigated and visualized with the help of
Finite Element Analysis are referenced from the standard USA undergraduate text on Optical Guided
Waves and Devices by Richard Syms and John Cozens. The simulations include the use of geometrical
ray tracings for point source and full electromagnetic waves source employing the Maxwell's wave
equations for plane wave input. Both 2D and 3D simulation results will help in visualize the
electromagnetic field propagating inside the waveguides and devices. Readers without fundamental
handle on optics modeling are suggested to read the Optics Modeling and Visualization with COMSOL
Multiphysics: A step by step graphical instruction manuscripts for detailed discussion. These models may
be expanded to post-graduate research and industrial photonics waveguides and devices development.
There are 46 chapters of different 2D and 3D optical waveguides & devices structures modeled and
simulated in Volume 1 and 2. Volume 1 models include 3D single mode optical fiber, planar waveguide,
channel waveguide, longitudinal and transverse phase modulator, surface plasmon, optical square
waveguide, tapered waveguide, FTIR beamsplitter in ray tracing and electromagnetic wave solvers, full
prism coupler, halved prism coupler, plano convex overlay lens, overlay Luneburg lens, geodesic lens
with control setup for resulted electric field comparison, corrugated gratings, transmission and reflection
gratings, chirped grating lens, beam expander grating, grating coupler, chirped grating coupler, buried
channel waveguide. Volume 2 models continue with the ridge channel waveguide, strip loaded channel
waveguide, GaAs GaAlAs planar waveguide, GaAs GaAlAs heterostructure waveguide, radiation leaks
at fiber bend, radiation leaks at waveguide bend, c-axis Calcite polarizer waveguide, integrated optic
normal reflector, horn channel waveguide, Y-Junction waveguide, optical phase modulator, cut off
modulator, electro optic Mach-Zehnder interferometer waveguide, parallel coupling waveguide, electro
optic directional coupler, single polished fiber directional coupler, double polished fiber directional
coupler, tunable-coupling strength of polished double fiber coupler, cross sectional coaxial fiber coupler,
2D directional coupler with tapered coupling, corrugated reflection gratings, optical fiber grating on half
polished fiber coupler, and track-changing reflector with grating assisted-coupling fiber.

2014A-8 The complete, up-to-date technical overview of optical communications. Fibre in the WAN,
MAN, local loop, campus and LAN. Up-to-the-minute coverage of Wavelength Division Multiplexing.
Previews today's advanced research--tomorrow's practical applications. Over the past 15 years, optical
fibre's low cost, accuracy and enormous capacity has revolutionized wide area communications--making

possible the Internet as we know it. Now a second fibre revolution is underway. Advanced technologies
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such as Wavelength Division Multiplexing (WDM) are adding even more capacity, and fibre is
increasingly the media of choice in MANS, campuses, buildings, LANs--soon, even homes. If you need to
understand the state-of-the-art in optical communications, Understanding Optical Communications is
the most complete, up-to-date technical overview available. Fundamental principles and components of
optical communications. Optical communications systems, interfaces and engineering challenges. FDDI,
Ethernet on Fibre, ESCON, Fibre Channel, SONET/SDH and ATM. WDM: sparse and dense
approaches, photonic networking, WDM for LANs and WDM standards. Fibre in the local loop,
integration with HFC networks and passive optical networks. Understanding Optical Communications
reviews key technical issues facing engineers as they extend fibre into new applications and markets. It
presents an up-to-the-minute status report on WDM for LANs and MANS, including a rare glimpse at
IBM'’s latest experimental systems. It points to the advanced research most likely to bear fruit: dark and
spatial solitons, advanced fibres, plastic technologies, optical CDMA, TDM and packet-networks and
more. Whether you're building optical systems or planning for them, this is the briefing you've been
looking for.

This book is volume Il of a series of books on silicon photonics. It gives a fascinating picture of the state-
of-the-art in silicon photonics from a component perspective. It presents a perspective on what can be
expected in the near future. It is formed from a selected number of reviews authored by world leaders in
the field, and is written from both academic and industrial viewpoints. An in-depth discussion of the
route towards fully integrated silicon photonics is presented. This book will be useful not only to
physicists, chemists, materials scientists, and engineers but also to graduate students who are interested in
the fields of micro- and nanophotonics and optoelectronics.

Teaching Electromagnetics: Innovative Approaches and Pedagogical Strategies is a guide for educators
addressing course content and pedagogical methods primarily at the undergraduate level in
electromagnetic theory and its applications. Topics include teaching methods, lab experiences and hands-
on learning, and course structures that help teachers respond effectively to trends in learning styles and
evolving engineering curricula. The book grapples with issues related to the recent worldwide shift to
remote teaching. Each chapter begins with a high-level consideration of the topic, reviews previous work
and publications, and gives the reader a broad picture of the topic before delving into details. Chapters
include specific guidance for those who want to implement the methods and assessment results and
evaluation of the effectiveness of the methods. Respecting the limited time available to the average
teacher to try new methods, the chapters focus on why an instructor should adopt the methods proposed
in it. Topics include virtual laboratories, computer-assisted learning, and MATLABI tools. The authors
also review flipped classrooms and online teaching methods that support remote teaching and learning.
The end result should be an impact on the reader represented by improvements to his or her practical
teaching methods and curricular approach to electromagnetics education. The book is intended for
electrical engineering professors, students, lab instructors, and practicing engineers with an interest in
teaching and learning. In summary, this book: Surveys methods and tools for teaching the foundations of
wireless communications and electromagnetic theory Presents practical experience and best practices for
topical coverage, course sequencing, and content Covers virtual laboratories, computer-assisted learning,
and MATLAB tools Reviews flipped classroom and online teaching methods that support remote
teaching and learning Helps instructors in RF systems, field theory, and wireless communications bring
their teaching practice up to date Dr. Krishnasamy T. Selvan is Professor in the Department of
Electronics & Communication Engineering, SSN College of Engineering, since June 2012. Dr. Karl F.
Warnick is Professor in the Department of Electrical and Computer Engineering at BYU.

This book provides all the essential and best elements of Kidger's many courses taught worldwide on lens
and optical design. It is written in a direct style that is compact, logical, and to the point--a tutorial in the

best sense of the word. "I read my copy late last year and read it straight through, cover to cover. In fact,
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| read it no less than three times. Its elegant expositions, valuable insights, and up-front espousal of pre-
design theory make it an outstanding work. It's in the same league with Conrady and Kingslake."
Warren Smith.

The optical filter is resonator based. The required passband shape of ring resonator-filters can be custom
designed by the use of configurations of various ring coupled resonators. This book describes the current
state-of-the-art on these devices. It provides an in-depth knowledge of the simulation, fabrication and
characterization of ring resonators for use as example filters, lasers, sensors.

This book is a comprehensive contributed volume that aims to describe and explain the design,
fabrication, operating characteristics, and specific applications of the most popular and useful types of
specialty optical fibers. These “ specialty fibers include any kind of optical fiber that has been
architecturally manipulated to diverge from a conventional structure. For instance, metal-coated fibers
can be utilized for bandwidth improvement, and hollow core fibers offer more controllable dispersion for
sensitive medical procedures. Applications for these specialty fibers abound in the biomedical, sensors,
and industrial fields, as well as in more traditional communications capacities. This book will act as a
specialty fiber “ guided tour, hosted by the top names in the discipline. The globally renowned editors,
Drs. Mendez and Morse, have extensive experience in research, academia, and industry. *Completely
covers biomedical and industrial sensor technology with emphasis on real world applications
*Comparative studies of pros and cons of all fiber types with relation to test and measurement,
mechanical properties and strength, and reliability *Easy to access essential facts and details at the
begining of each chapter

From the beginning Integrated Photonics introduces numerical techniques for studying non-analytic
structures. Most chapters have numerical problems designed for solution using a computational program
such as Matlab or Mathematica. An entire chapter is devoted to one of the numeric simulation
techniques being used in optoelectronic design (the Beam Propagation Method), and provides
opportunity for students to explore some novel optical structures without too much effort. Small pieces of
code are supplied where appropriate to get the reader started on the numeric work. Integrated Photonics
is designed for the senior/first year graduate student, and requires a basic familiarity with
electromagnetic waves, and the ability to solve differential equations with boundary conditions.

A comprehensive manual on the efficient modeling and analysis of photonic devices through building
numerical codes, this book provides graduate students and researchers with the theoretical background
and MATLAB programs necessary for them to start their own numerical experiments. Beginning by
summarizing topics in optics and electromagnetism, the book discusses optical planar waveguides, linear
optical fiber, the propagation of linear pulses, laser diodes, optical amplifiers, optical receivers, finite-
difference time-domain method, beam propagation method and some wavelength division devices,
solitons, solar cells and metamaterials. Assuming only a basic knowledge of physics and numerical
methods, the book is ideal for engineers, physicists and practising scientists. It concentrates on the
operating principles of optical devices, as well as the models and numerical methods used to describe
them.
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