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a complete basic undergraduate course in modern optics for students in physics technology and engineering the

first half deals with classical physical optics the second quantum nature of light solutions

modern optics is a fundamental study of the principles of optics using a rigorous physical approach based on
maxwell s equations the treatment provides the mathematical foundations needed to understand a number of
applications such as laser optics fiber optics and medical imaging covered in an engineering curriculum as well
as the traditional topics covered in a physics based course in optics in addition to treating the fundamentals in
optical science the student is given an exposure to actual optics engineering problems such as paraxial matrix
optics aberrations with experimental examples fourier transform optics fresnel kirchhoff formulation gaussian
waves thin films photonic crystals surface plasmons and fiber optics through its many pictures figures and
diagrams the text provides a good physical insight into the topics covered the course content can be modified
to reflect the interests of the instructor as well as the student through the selection of optional material

provided in appendixes

the encyclopedia of modern optics second edition five volume set provides a wide ranging overview of the field

comprising authoritative reference articles for undergraduate and postgraduate students and those researching
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outside their area of expertise topics covered include classical and quantum optics lasers optical fibers and
optical fiber systems optical materials and light emitting diodes leds articles cover all subfields of optical
physics and engineering such as electro optical design of modulators and detectors this update contains
contributions from international experts who discuss topics such as nano photonics and plasmonics optical
interconnects photonic crystals and 2d materials such as graphene or holy fibers other topics of note include
solar energy high efficiency led s and their use in illumination orbital angular momentum quantum optics and
information metamaterials and transformation optics high power fiber and uv fiber lasers random lasers and
bio imaging addresses recent developments in the field and integrates concepts from fundamental physics with
applications for manufacturing and engineering design provides a broad and interdisciplinary coverage of
specialist areas ensures that the material is appropriate for new researchers and those working in a new sub
field as well as those in industry thematically arranged and alphabetically indexed with cross references added

to facilitate ease of use

from its inception in greek antiquity the science of optics was aimed primarily at explaining sight and
accounting for why things look as they do by the end of the seventeenth century however the analytic focus of
optics had shifted to light its fundamental properties and such physical behaviors as reflection refraction and
diffraction this dramatic shift which a mark smith characterizes as the keplerian turn lies at the heart of this
fascinating and pioneering study breaking from previous scholarship that sees johannes kepler as the
culmination of a long evolving optical tradition that traced back to greek antiquity via the muslim middle ages
smith presents kepler instead as marking a rupture with this tradition arguing that his theory of retinal imaging
which was published in 1604 was instrumental in prompting the turn from sight to light kepler s new theory
of sight smith reveals thus takes on true historical significance by treating the eye as a mere light focusing
device rather than an image producing instrument as traditionally understood kepler s account of retinal
imaging helped spur the shift in analytic focus that eventually led to modern optics a sweeping survey from
sight to light is poised to become the standard reference for historians of optics as well as those interested

more broadly in the history of science the history of art and cultural and intellectual history

this textbook reduces the complexity of the coverage of optics to allow a student with only elementary calculus
to learn the principles of optics and the modern fourier theory of diffraction and imaging students majoring in
sciences or engineering and taking a standard physics course on optics will find this text useful examples of a
variety of applications dependent on optics allow the student to connect this course to their particular field of
interest topics covered include aberrations with experimental examples correction of chromatic aberration
explanation of coherence and the use of interference theory to design an antireflection coating fourier
transform optics and its application to diffraction and imaging use of gaussian wave theory and fiber optics
make the text of interest to those in electrical and bioengineering as well as physics and medical science the
text includes hundreds of photos figures and diagrams to provide readers with strong visual insights into optics
more difficult optional topics are highlighted throughout and the need for experience with differential equations
and extensive use of vector theory are avoided by using a one dimensional theory where possible maxwell s
equations are introduced only to determine the properties of a light wave and the boundary conditions are
introduced to characterize reflection and refraction most discussion is limited to reflection the book also

introduces fourier transforms as they are needed in the discussion of diffraction and imaging
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a concise readable introduction to classical and modern optics designed for persons interested in the scientific
and engineering applications of optics as well as ophthalmic professionals provides a lean presentation of the
entire field of optics from the geometrical aspects of lenses to the relativity of image formation contains
frequent references to the historical development of optics contains a detailed discussion of the most modern
developments such as optical data processing holography lasers and laser applications for individuals in the

fields of physics engineering or optometry

the following is a text taught to engineering and applied science students at the nyu tandon polytechnic school
of engineering in 2017 and 2018 the course met for four hours a week during one fourteen week semester
unlike other texts in modern optics this text is intended to be used by students in both engineering and
applied science at a junior or senior level and to support specialized interdisciplinary applied optics courses
given at a graduate level such as bio optics by introducing it in the junior year students with interest arrive
fresh from their introductory physics courses the course emphasizes fundamentals starting with maxwell s
equations which is where the introductory physics sequence ends and applies these fundamentals to current
interests in applied science and technology appropriate to the level of the course the mathematics represents
maxwell s equations in their integral form where advanced math was added e g fourier transform the students
were introduced to this as if taught in an applied math course take home experiments there are also take
home laboratory experiment assignments dispersed within the text and requiring a small inventory of parts e g
transmission diffraction grating red laser pointer aspheric lens 1 diameter acrylic sphere and dye solution with
these parts and common things found around a typical home 9 experiments are assigned to support the
concepts taught in the course one of these involves turning a smart phone into a microscope another turns a
smart phone into a spectrometer and a third uses the phone as a photometer applications some of the many
applications discussed are optical tweezers holographic diffraction grating demystifying the structure of dna
from rosalind franklin s x ray diffraction image photo 51 fourier transform infrared spectroscopy ftir nano
plasmonics fabry perot resonator whispering gallery mode sensor laser confocal microscope and super high

resolution microscopy sted

this book focuses on the laser principle rate equations various pumping schemes properties of laser beams
various types of lasers including the gas lasers dye lasers and solid state lasers it also covers topics on
holography including the inline off axis fourier transform and volume holography fourier optics including the
fourier transform properties of lenses for object placed before and after the lens it also covers topics on the
nonlinear optics including the second harmonic generation phase matching condition difference frequency

generation self focusing etc

the year 2015 was designated by the united nations general assembly as the year of light and light based
technologies and also marks the anniversaries of a number of significant historical events related to light in
1015 ibn al haytham published his book of optics in 1815 fresnel first proposed the notion that light is actually
a wave james clerk maxwell then firmly established this concept with his electromagnetic theory of light
propagation and einstein announced his discovery of the photoelectric effect demonstrating that light is made
of photons in 1905 followed in 1915 by his general theory of relativity in which light plays a central role this
book presents lectures from the international school of physics enrico fermi summer school frontiers in modern

optics held in varenna italy in june and july 2014 the school attempted to give a broad and modern overview
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of the field of optics in a series of lectures addressing ongoing topics of research subject areas include
nonlinear optics light as an investigation tool in modern physics and detection and imaging a unique feature of
the book is that each chapter has been prepared as a collaborative effort between students at the school and

lecturers this approach has proved very successful and may well provide a model for the future

traditional branches of optics describe the behavior of light from different points of view geometrical wave and
energetic all of them were logically united in the famous book principles of optics by m born and e wolf first
published in 1969 however over the past 60 years optics has changed radically the invention of the laser led to
the emergence of new branches of optics coherence optics holography optics of ultra fast laser pulses etc and
mathematical tools of modern physical theories quantum mechanics electronics and microwave technology etc
were applied to new presentations of traditional branches of optics at the same time in mathematical and
physical theories a heuristic approach based on plausible reasoning modeling analogies dualities etc and a first
principal method were developing this work unites the traditional and modern branches of optics into a single

theory by using modern mathematical tools and a heuristic approach

ligt propagation from atomic to nuclear quantum optics j evers und weitere relativistic high order harmonic
generation m ¢ kohler and k z hatsagortsyan entangled light and matter waves via non linear interactions m
macovei g yu kryuchkyan and g x li irreversible photon transfer in an ensemble of symbol type atoms and
photon diode g nikoghosyan and m fleischhauer dissipative chaos in quantum distributions t v gevorgyan und
weitere frequency chirped laser pulses in atomic physics coherent control of inner and translational quantum
states g p djotyan und weitere strongly correlated quantum dynamics of multimode light coupled to a two level
atom in a cavity t kumar a b bhattacherjee and m mohan feedback driven adiabatic quantum dynamics a e
allahverdyan and g mahler landau zener transition in nonlinear quantum systems a m ishkhanyan multiple
interactions in multilayered structures of nonlinear materials d a antonosyan and g yu kryuchkyan integrated
photonic device structures with nano scale features for sensitive applications r m de la rue one two electronic
and excitonic states in a quantum dots with nontrivial geometries adiabatic description k g dvoyan e m
kazaryan and h a sarkisyan planar plasmonic structures and non linear metal dielectic subwavelength
waveguides a r davoyan i v shadrivov and yu s kivshar computer algebra study of structural and symmetry
properties of discrete dynamical systems v v kornyak exotic few body bound states in a lattice d petrosyan and
m valiente slow light and phase transition in the array of atomic polaritons i o barinov und weitere formation
of narrow optical resonances using submicron thin atomic vapor layers d sarkisyan and a papoyan modelling
magneto optical resonances in atomic rubidium at dl excitation in extremely thin cells while maintaining a self
consistent set of theoretical parameters 1 kalvans und weitere laser isotope separation in atomic vapour photo
chemical methods vs photo ionization one p a bokhan und weitere two dimensional confined terahertz wave
propagation in gap plasmon waveguide formed by two cylindrical surfaces yu h avetisyan und weitere

broadband similariton features and applications a zeytunyan und weitere

this book presents a collection of memoir papers on the development of modern and contemporary optics and
optoelectronics in china from the 18th to 20th centuries the papers were written by famous scientists in china
including members of the chinese academy of sciences and the chinese academy of engineering sharing their
experience in different fields of optics and optoelectronics development this is a unique book in understanding

the natural science history of optics and optoelectronics it gives you the general idea about how the western
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optical science spread to china in the 17th to 18th century the cradle of the contemporary optics in china birth
development and application of lasers in china high energy and high power lasers for laser antiballistic missile
and laser nuclear fusion development of chinese optical communication and optical information storage laser
and infrared optics research for space science development of chinese optical instruments etc contents west
science vs east gan fuxi optical science and technology in china in the first half of 20th century gan fuxi the
cradle of the contemporary optics in china gan fuxi the history of research and development of optical glass in
china gan fuxi birth and early development of lasers in china gan fuxi laser abm oco one of the strategic
defense means in early time gan fuxi memory of the early days oco quantum electronics research in the
institute of electronics lin fucheng chinese laser research opened to the world gan fuxi breakthroughs and
development of semiconductor lasers in china wang qiming and huang yong zhen development of the solid
state laser materials in china gan fuxi development of high power lasers in china fan dianyuan establishment of
the daheng company oco a pioneering work of chinese scientific and technological system reform gan fuxi
national 863 high technology program promoted the development of optoelectronics in china gan fuxi open up
the optical information storage technology in china gan fuxi progress of optical communications in china oco
fragments of personal reminiscences fang zujie the course of development of astronomical optical instruments
pan junhua infra red optics research and application in satellite monitoring xue yongqi high speed imaging and
monitoring research and development hou xun research on laser cooling and time standard in optical
wavelength range wang yuzhu industrial development of optical instruments in china zhuang songlin readership

students and scientists who are interested in the history of optics and optoelectronics in china

a textbook for elementary optical design that treats lasers modulators and scanners as part of the design
process moves from the simplest concepts in optics to a basic understanding of ray tracing in optical systems
the components of those systems and the process by which a design is produced features numerous problems

examples and figures
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