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market desc although written primarily for graduate students the book can also be
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used for an undergraduate course at the senior level with an appropriate selection of
topics the potential readership is likely to consist of senior undergraduate students
graduate students enrolled in the m s and ph d degree programs engineers and
technicians involved with the telecommunications industry and scientists working in
the  fields  of  fiber  optics  and optical  communications special  features  the  third
edition of a proven best seller the book is accompanied by a solutions manual a
comprehensive up to date account of fiber optic communication systems book is
accompanied by cd rom providing applications based on text about the book this
book is intended to fulfill the requirements of a graduate level textbook in the field of
optical communications an attempt is made to include as much recent material as
possible so that students are exposed to the recent advances in this exciting field the
book can also serve as a reference text for researchers already engaged in or wishing
to enter the field of optical fiber communications the reference list at the end of each
chapter is more elaborate than what is common for a typical textbook the listing of
recent  research  papers  should  be  useful  for  researchers  using  this  book  as  a
reference  at  the  same  time  students  can  benefit  from  it  if  they  are  assigned
problems requiring reading of original research papers a set of problems is included
at the end of each chapter to help both teacher and student

telecommunications have underpinned social interaction and economic activity since
the 19th century and have been increasingly reliant on optical fibers since their initial
commercial deployment by bt in 1983 today mobile phone networks data centers and
broadband services  that  facilitate  our  entertainment  commerce and increasingly
health  provision  are  built  on  hidden  optical  fiber  networks  however  recently  it
emerged that the fiber network is beginning to fill up leading to the talk of a capacity
crunch where the capacity still grows but struggles to keep up with the increasing
demand  this  book  featuring  contributions  by  the  suppliers  of  widely  deployed
simulation  software  and  academic  authors  illustrates  the  origins  of  the  limited
performance  of  an  optical  fiber  from  the  engineering  physics  and  information
theoretic  viewpoints  solutions  are  then  discussed  by  pioneers  in  each  of  the
respective fields with near term solutions discussed by industrially based authors
and more speculative high potential solutions discussed by leading academic groups

the advantages of optical communications are many ultra high speed highly reliable
information transmission and cost effective modulation and transmission links to
name but a few it is no surprise that optical fiber communications systems are now
in extensive use all over the world along with software and microelectronics optical
communication represents a key technology of modern telecommunication systems
optical  communications  components  and  systems  provides  the  basic  material
required for advanced study in theory and applications of optical fiber and space
communication systems after a review of some fundamental background material
component  based  chapters  discuss  all  relevant  passive  and  active  optical  and
optoelectronic components used in point to point links and in networks systems
chapters address the analysis and optimization of both incoherent and coherent
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systems introduce fiber optic link design and discuss physical limits the authors also
provide an overview of applications such as optical networks and optical free space
communications the advanced interactive multimedia communications of today and
the  future  rely  on  optical  fiber  and  space  communication  techniques  optical
communications  components  and  systems  offers  engineers  and  physicists  a
working reference for the selection and design of optical communication systems
and provides engineering students with a valuable text that prepares them for work in
this essential and rapidly growing field

this volume addresses the problem of designing efficient signalling and provides a
link between the areas of communication theory and modem design for amplitude
constrained linear optical intensity channel it provides practical guidelines for the
design of signalling sets for wireless optical intensity channels

this resource provides the latest details on 5th generation photonic systems that can
be readily applied to projects in the field moreover the book provides valuable time
saving tools for network simulation and modeling it includes coverage of optical
signal transmission systems and networks a wide range of critical methods and
techniques such as mimo multiple input and multiple output by employing spatial
modes in few mode and multicore optical fiber ofdm orthogonal frequency division
multiplexing utilized to enhance the spectral efficiency and to enable elastic optical
networking schemes and advanced modulation and coding schemes to approach the
shannon  s  channel  capacity  limit  there  are  detailed  discussions  on  the  basic
principles  and  applications  of  high  speed  digital  signal  processing  as  well  as
description of the most relevant post detection compensation techniques

this book analyzes novel possibilities offered to the telecommunication engineer in
designing  tomorrow  s  optical  networks  currently  optical  and  optoelectronic
technologies  make  possible  the  realization  of  high  performance  optical  fiber
communication systems and networks with the adoption of wdm configurations and
both linear and nonlinear optical amplifications the last step for increasing network
throughput is represented by the implementation of multidimensional modulation
formats in coherent optical communication systems which enable increasing the bit
rate channel toward 400 gbit s channel and beyond following this approach the main
emphasis is placed on innovative optical modulations multidimensional modulations
in optical communication systems is an essential guide to the world of innovative
optical communications from the point of view of growing capacity and security it
guides researchers and industries with the aim to exploring future applications for
optical communications

the new edition of this popular textbook keeps its structure introducing the advanced
topics of i  wireless communications ii  free space optical fso communications iii
indoor optical wireless ir communications and iv fiber optics communications but
thoroughly updates the content for new technologies and practical applications the
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author presents fundamental concepts such as propagation principles modulation
formats  channel  coding  diversity  principles  mimo  signal  processing  multicarrier
modulation equalization adaptive modulation and coding detection principles and
software defined transmission first describing them and then following up with a
detailed look at each particular system the book is self contained and structured to
provide straightforward guidance to readers looking to capture fundamentals and
gain theoretical and practical knowledge about wireless communications free space
optical communications and fiber optics communications all which can be readily
applied in studies research and practical applications the textbook is intended for an
upper  undergraduate  or  graduate  level  courses  in  fiber  optics  communication
wireless  communication  and  free  space  optical  communication  problems  an
appendix  with  all  background  material  needed  and  homework  problems  in  the
second edition in addition to the existing chapters being updated and problems being
inserted one new chapter has been added related to the physical layer security thus
covering both security and reliability issues new material on 5g and 6g technologies
has been added in corresponding chapters

describes the mechanisms of major components such as fibers cables emission
sources detectors modulators repeaters system network designs includes a section
on industrial automation process control systems

for seniors or first year graduate students this text is a general introduction to optical
electronics with a strong emphasis on underlying physical properties and on the
design of optical  communications systems jones provides balanced coverage of
optical  fibers transmitting devices photodetectors and systems and pays special
attention  to  topics  of  emerging  importance  including  integrated  optical  devices
heterodyne detection and coherent optical systems the book s practical engineering
orientation satisfies the latest abet recommendations for more design instruction in
electrical engineering courses

this book presents new frontiers in data communication to transcend the physical
limitations of current optical communication technologies totally new multiplexing
schemes beyond tdm wdm novel transmission optical fibers handling well above pbit
s capacity and next generation optical submarine cable systems will  need to be
developed the book offers researchers working at the forefront as well as advanced
ph d students in the area of optical fiber communications systems and related fields
an essential guide to state of the art optical transmission technologies it explores
promising new technologies for the exabit era namely the three m technologies multi
level modulation multi core fiber and multi mode control

discover the latest developments in fiber optic communications with the newest
edition  of  this  leading  textbook  in  the  newly  revised  fifth  edition  of  fiber  optic
communication systems accomplished researcher and author dr govind p agrawal
delivers  brand  new  updates  and  developments  in  the  science  of  fiber  optics
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communications  the  book  contains  substantial  additions  covering  the  topics  of
coherence detection space division multiplexing and more advanced subjects you ll
learn about topics like fiber s losses dispersion and nonlinearities as well as coherent
lightwave  systems  the  latter  subject  has  undergone  major  changes  due  to  the
extensive  development  of  digital  coherent  systems  over  the  last  decade  space
division multiplexing is covered as well including multimode and multicore fibers
developed in just the last ten years finally the book concludes with a chapter on
brand new developments in the field that are still at the development stage and likely
to become highly relevant for  practitioners and researchers in the coming years
readers  will  also  benefit  from  the  inclusion  of  a  thorough  introduction  to  the
fundamentals  of  fiber  optic  communication  systems  an  exploration  of  the
management of fiber optic communication losses dispersion and nonlinearities a
practical discussion of coherent lightwave systems including coherent transmitters
and receivers as well as noise and bit error rate sensitivity degradation mechanisms
and  the  impact  of  nonlinear  effects  a  concise  treatment  of  space  division
multiplexing including multicore and multimode fibers multicore lightwave systems
and  multimode  lightwave  systems  analyses  of  advanced  topics  including  pulse
shaping  for  higher  spectral  efficiency  kramers  kronig  receivers  nonlinear  fourier
transform  wavelength  conversion  and  optical  regeneration  perfect  for  graduate
students professors scientists and professional engineers working or studying in the
area of telecommunications technology fiber optic communication systems is an
essential update to the leading reference in the area of fiber optic communications

enabling technologies for high spectral efficiency coherent optical communication
networks  presents  the  technological  advancements  that  enable  high  spectral
efficiency and high capacity fiber optic communication systems and networks this
book  examines  key  technology  advances  in  high  spectral  efficiency  fiber  optic
communication systems and networks enabled by the use of coherent detection and
digital  signal  processing  dsp the  first  of  this  book s  16  chapters  is  a  detailed
introduction chapter 2 reviews the modulation formats while chapter 3 focuses on
detection  and  error  correction  technologies  for  coherent  optical  communication
systems chapters 4 and 5 are devoted to nyquist wdm and orthogonal frequency
division multiplexing ofdm in chapter 6 polarization and nonlinear impairments in
coherent optical communication systems are discussed the fiber nonlinear effects in
a non dispersion managed system are covered in chapter 7 chapter 8 describes
linear impairment equalization and chapter 9 discusses various nonlinear mitigation
techniques signal  synchronization is  covered in  chapters  10 and 11 chapter  12
describes the main constraints put on the dsp algorithms by the hardware structure
chapter 13 addresses the fundamental concepts and recent progress of photonic
integration optical performance monitoring and elastic optical network technology
are the subjects of chapters 14 and 15 finally chapter 16 discusses spatial division
multiplexing  and  mimo  processing  technology  a  potential  solution  to  solve  the
capacity  limit  of  single  mode  fibers  contains  basic  theories  and  up  to  date
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technology  advancements  in  each  chapter  describes  how  capacity  approaching
coding schemes based on low density parity check ldpc and spatially coupled ldpc
codes  can  be  constructed  by  combining  iterative  demodulation  and  decoding
demonstrates  that  fiber  nonlinearities  can  be  accurately  described  by  some
analytical  models  such  as  gn  egn  model  presents  impairment  equalization  and
mitigation techniques enabling technologies for high spectral  efficiency coherent
optical  communication  networks  is  a  reference  for  researchers  engineers  and
graduate students

fiber  optic  communication  systems  have  revolutionized  our  telecommunication
infrastructures  currently  almost  all  telephone  land  line  cellular  and  internet
communications must travel via some form of optical fibers in these transmission
systems neither the phase nor frequency of the optical signal carries information
only the intensity of the signal is used to transmit more information in a single optical
carrier the phase of the optical carrier must be explored as a result there is renewed
interest in phase modulated optical communications mainly in direct detection dpsk
signals for long haul optical communication systems when optical amplifiers are
used to maintain certain signal level among the fiber link the system is limited by
amplifier noises and fiber nonlinearities phase modulated optical  communication
systems surveys this newly popular area covering the following topics the transmitter
and  receiver  for  phase  modulated  coherent  lightwave  systems  method  for
performance  analysis  of  phase  modulated  optical  signals  direct  detection  dpsk
signal with fiber nonlinearities degraded by nonlinear phase noise and intrachannel
effects  wavelength division multiplexed direct  detection dpsk signals  multi  level
phase modulated optical  signals  such as the four  phase dqpsk signal  graduate
students professional engineers and researchers will all benefit from this updated
treatment of an important topic in the optical communications field

this tutorial  text  provides an overview of  design principles for  receivers used in
optical communication systems intended for practicing engineers the author reviews
technologies  used  to  construct  optical  links  and  illustrates  the  flow  of  system
performance specifications into receiver requirements photodetector fundamentals
associated statistics characteristics and performance issues are presented together
with a tutorial on noise analysis and the specific techniques needed to model optical
receivers

there is an increasing tendency to integrate optical communication with wireless
communication to satisfy continuously emerging new data communication demands
thus optical wireless integrated access networks and transmission systems as well
as led based visible light communication are attracting ever increasing research
interest digital signal processing dsp is one new technology for optical transmission
as such this book is designed to pave the way to the better understanding of the
deployment of dsp in optical fiber communication systems digital signal processing
for high speed optical communication covers a wide area of dsp topics in optical
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communications and describes state of the art digital signal processing techniques
for high speed optical communication in this book numerous advanced digital signal
processing  techniques  aiming  at  the  promotion  of  the  capacity  increase  and
performance improvement of optical or optical wireless communication systems and
networks are presented and explained coverage includes new technologies optical
filter with mlse and new pre coding and pre equalization applicable to single carrier
and  multi  carrier  direct  detection  and  coherent  detection  optical  commutation
systems and networks

this book presents a descriptive account on various latest advances in the field of
optical communication systems these systems are extremely essential for all types
of networks and telecommunications they comprise of a transmitter which encodes
the  message  into  an  optical  signal  a  channel  which  carries  the  signal  to  its
destination and a receiver which reproduces the message from the received optical
signal  this  book  provides  updated  results  on  communication  systems  with
elucidations  on  their  relevance  provided  by  veteran  researchers  in  this  field  it
encompasses fundamental concepts of optical and wireless optical communication
systems optical multiplexing and demultiplexing for optical communication systems
optical amplifiers and networks and network traffic engineering lately wavelength
conversion and other advanced signal processing functions have also been studied
in detail for optical communications systems the book emphasizes on wavelength
conversion  demultiplexing  in  the  time  domain  switching  and  other  optimized
functions for optical communications systems it is primarily aimed at assisting in
advancement and research for a wide range of readers including design engineer
teams  in  manufacturing  industry  academia  and  telecommunications  service
operators  providers

optical  communications  systems  are  very  important  for  all  types  of
telecommunications and networks they consists of a transmitter that encodes a
message into an optical signal a channel that carries the signal to its destination and
a receiver that reproduces the message from the received optical signal this book
presents up to date results on communication systems along with the explanations
of their relevance from leading researchers in this field its chapters cover general
concepts of optical and wireless optical communication systems optical amplifiers
and networks optical  multiplexing and demultiplexing for  optical  communication
systems and network traffic engineering recently wavelength conversion and other
enhanced  signal  processing  functions  are  also  considered  in  depth  for  optical
communications  systems  the  researcher  has  also  concentrated  on  wavelength
conversion  switching  demultiplexing  in  the  time  domain  and  other  enhanced
functions for  optical  communications systems this book is  targeted at  research
development  and  design  engineers  from  the  teams  in  manufacturing  industry
academia and telecommunications service operators providers
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