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Written at an intermediate level in a way that is easy to understand,
Fundamentals and Applications of Ultrasonic Waves, Second Edition provides an
up-to-date exposition of ultrasonics and some of its main applications. Designed
specifically for newcomers to the field, this fully updated second edition
emphasizes underlying physical concepts over mathematics. The first half covers
the fundamentals of ultrasonic waves for isotropic media. Starting with bulk liquid
and solid media, discussion extends to surface and plate effects, at which point
the author introduces new modes such as Rayleigh and Lamb waves. This focus
on only isotropic media simplifies the usually complex mathematics involved,
enabling a clearer understanding of the underlying physics to avoid the
complicated tensorial description characteristic of crystalline media. The second
part of the book addresses a broad spectrum of industrial and research
applications, including quartz crystal resonators, surface acoustic wave devices,
MEMS and microacoustics, and acoustic sensors. It also provides a broad
discussion on the use of ultrasonics for non-destructive evaluation. The author
concentrates on the developing area of microacoustics, including exciting new
work on the use of probe microscopy techniques in nanotechnology. Focusing on
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the physics of acoustic waves, as well as their propagation, technology, and
applications, this book addresses viscoelasticity, as well as new concepts in
acoustic microscopy. It updates coverage of ultrasonics in nature and
developments in sonoluminescence, and it also compares new technologies,
including use of atomic force acoustic microscopy and lasers. Highlighting both
direct and indirect applications for readers working in neighboring disciplines, the
author presents particularly important sections on the use of microacoustics and
acoustic nanoprobes in next-generation devices and instruments.
This textbook provides a unified approach to acoustics and vibration suitable for
use in advanced undergraduate and first-year graduate courses on vibration and
fluids. The book includes thorough treatment of vibration of harmonic oscillators,
coupled oscillators, isotropic elasticity, and waves in solids including the use of
resonance techniques for determination of elastic moduli. Drawing on 35 years of
experience teaching introductory graduate acoustics at the Naval Postgraduate
School and Penn State, the author presents a hydrodynamic approach to the
acoustics of sound in fluids that provides a uniform methodology for analysis of
lumped-element systems and wave propagation that can incorporate attenuation
mechanisms and complex media. This view provides a consistent and reliable
approach that can be extended with confidence to more complex fluids and future
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applications. Understanding Acoustics opens with a mathematical introduction
that includes graphing and statistical uncertainty, followed by five chapters on
vibration and elastic waves that provide important results and highlight modern
applications while introducing analytical techniques that are revisited in the study
of waves in fluids covered in Part II. A unified approach to waves in fluids (i.e.,
liquids and gases) is based on a mastery of the hydrodynamic equations. Part III
demonstrates extensions of this view to nonlinear acoustics. Engaging and
practical, this book is a must-read for graduate students in acoustics and
vibration as well as active researchers interested in a novel approach to the
material.
This corrected version of the landmark 1981 textbook introduces the physical
principles and theoretical basis of acoustics with deep mathematical rigor,
concentrating on concepts and points of view that have proven useful in
applications such as noise control, underwater sound, architectural acoustics,
audio engineering, nondestructive testing, remote sensing, and medical
ultrasonics. Since its publication, this text has been used as part of numerous
acoustics-related courses across the world, and continues to be used widely
today. During its writing, the book was fine-tuned according to insights gleaned
from a broad range of classroom settings. Its careful design supports students in
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their pursuit of a firm foundation while allowing flexibility in course structure. The
book can easily be used in single-term or full-year graduate courses and includes
problems and answers. This rigorous and essential text is a must-have for any
practicing or aspiring acoustician.
This book contains 17 invited papers and 80 communicated papers presented at
the International Symposium on Physical Acoustics, held at the University
Campus of Kortrijk, Belgium, from 19-22 June 1990. The twenty-fifth anniversary
of the Campus was celebrated with special activi ties such as concerts,
exhibitions and scientific meetings. This symposium was a part of the celebration.
The 120 participants came from 18 different countries. Among the largest groups
we mention 32 French contributions and 19 contributions from the U.S.S.R. We
especially thank Prof. V.V. Proklov from Moscow and Prof. S.V. Kulakov from
Leningrad who helped us with the distribution of invitations in the U.S.S.R. We
also thank Prof. G. Quentin and Ir B. Poiree from Paris who endeav oured to
inform all French acousticians. We thank all the lecturers for their effort in
producing the material for the book in time. The invited lectures have been
collected and retyped by Prof. M. Breazeale (U.S.A.), while the contributed
papers were collec ted by Prof. O. Leroy and retyped in Belgium. The first 200
pages of the book comprise the invited lectures, not classified by topic, but are in
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alphabetical order with reference to the first author. The second part of the book
contains the contributed papers and posters also classified in alphabetical order
according to the first author.
The developments in the field of ocean acoustics over recent years make this
book an important reference for specialists in acoustics, oceanography, marine
biology, and related fields. Fundamentals of Acoustical Oceanography also
encourages a new generation of scientists, engineers, and entrepreneurs to
apply the modern methods of acoustical physics to probe the unknown sea. The
book is an authoritative, modern text with examples and exercises. It contains
techniques to solve the direct problems, solutions of inverse problems, and an
extensive bibliography from the earliest use of sound in the sea to present
references. Written by internationally recognized scientists, the book provides
background to measure ocean parameters and processes, find life and objects in
the sea, communicate underwater, and survey the boundaries of the sea.
Fundamentals of Acoustical Oceanography explains principles of underwater
sound propagation, and describes how both actively probing sonars and
passively listening hydrophones can reveal what the eye cannot see over vast
ranges of the turbid ocean. This book demonstrates how to use acoustical
remote sensing, variations in sound transmission, in situ acoustical
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measurements, and computer and laboratory models to identify the physical and
biological parameters and processes in the sea. * Offers an integrated, modern
approach to passive and active underwater acoustics * Contains many examples
of laboratory scale models of ocean-acoustic environments, as well as
descriptions of experiments at sea * Covers remote sensing of marine life and the
seafloor * Includes signal processing of ocean sounds, physical and biological
noises at sea, and inversions * resents sound sources, receivers, and calibration
* Explains high intensities; explosive waves, parametric sources, cavitation,
shock waves, and streaming * Covers microbubbles from breaking waves,
rainfall, dispersion, and attenuation * Describes sound propagation along ray
paths and caustics * Presents sound transmissions and normal mode methods in
ocean waveguides
Principles of Musical Acoustics focuses on the basic principles in the science and
technology of music. Musical examples and specific musical instruments
demonstrate the principles. The book begins with a study of vibrations and
waves, in that order. These topics constitute the basic physical properties of
sound, one of two pillars supporting the science of musical acoustics. The
second pillar is the human element, the physiological and psychological aspects
of acoustical science. The perceptual topics include loudness, pitch, tone color,
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and localization of sound. With these two pillars in place, it is possible to go in a
variety of directions. The book treats in turn, the topics of room acoustics, audio
both analog and digital, broadcasting, and speech. It ends with chapters on the
traditional musical instruments, organized by family. The mathematical level of
this book assumes that the reader is familiar with elementary algebra.
Trigonometric functions, logarithms and powers also appear in the book, but
computational techniques are included as these concepts are introduced, and
there is further technical help in appendices.
Physical Acoustics: Principles and Methods, Volume l—Part A focuses on high
frequency sound waves in gases, liquids, and solids that have been proven as
powerful tools in analyzing the molecular, defect, domain wall, and other types of
motions. The selection first tackles wave propagation in fluids and normal solids
and guided wave propagation in elongated cylinders and plates. Discussions
focus on fundamentals of continuum mechanics; small-amplitude waves in a
linear viscoelastic medium; representation of oscillations and waves; and special
effects associated with guided elastic waves in plates and cylinders. The book
also touches on piezoelectric and piezomagnetic materials and their functions in
transducers, including polycrystalline ferroelectrics, equations of the piezoelectric
medium, and equivalent circuits. The publication takes a look at ultrasonic
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methods for measuring the mechanical properties of liquids and solids and the
use of piezoelectric crystals and mechanical resonators in filters and oscillators.
The text then ponders on guided wave ultrasonic delay lines and multiple
reflection ultrasonic delay lines, as well as transmission of sound waves in solids,
torsional mode delay lines, and transducer considerations. The selection is a
valuable reference for readers interested in physical acoustics.
Senior level/graduate level text/reference presenting state-of-the- art numerical
techniques to solve the wave equation in heterogeneous fluid-solid media.
Numerical models have become standard research tools in acoustic laboratories,
and thus computational acoustics is becoming an increasingly important branch
of ocean acoustic science. The first edition of this successful book, written by the
recognized leaders of the field, was the first to present a comprehensive and
modern introduction to computational ocean acoustics accessible to students.
This revision, with 100 additional pages, completely updates the material in the
first edition and includes new models based on current research. It includes
problems and solutions in every chapter, making the book more useful in
teaching (the first edition had a separate solutions manual). The book is intended
for graduate and advanced undergraduate students of acoustics, geology and
geophysics, applied mathematics, ocean engineering or as a reference in
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computational methods courses, as well as professionals in these fields,
particularly those working in government (especially Navy) and industry labs
engaged in the development or use of propagating models.
Shallow water acoustics (SWA), the study of how low and medium frequency
sound propagates and scatters on the continental shelves of the worlds oceans,
has both technical interest and a large number of practical applications.
Technically, shallow water poses an interesting medium for the study of acoustic
scattering, inverse theory, and propagation physics in a complicated oceanic
waveguide. Practically, shallow water acoustics has interest for geophysical
exploration, marine mammal studies, and naval applications. Additionally, one
notes the very interdisciplinary nature of shallow water acoustics, including
acoustical physics, physical oceanography, marine geology, and marine biology.
In this specialized volume the authors, all of whom have extensive at-sea
experience in US and Russian research efforts, have tried to summarize the main
experimental, theoretical, and computational results in shallow water acoustics,
with an emphasis on providing physical insight into the topics presented.
The classic acoustics reference! This widely-used book offers a clear treatment
of the fundamental principles underlying the generation, transmission, and
reception of acoustic waves and their application to numerous fields. The authors
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analyze the various types of vibration of solid bodies and the propagation of
sound waves through fluid media.
A Solid Introduction to Sound and Vibration: No Formal Background NeededThis
Second Edition of Fundamentals of Sound and Vibration covers the physical,
mathematical and technical foundations of sound and vibration at audio
frequencies. It presents Acoustics, vibration, and the associated signal
processing at a level suitable for graduate stude
AN AUTHORITATIIVE, UP-TO-DATE INTRODUCTION TO PHYSICAL
ACOUSTICS Easy to read and understand, Fundamentals of Physical Acoustics
fills a long-standing need for an acoustics text that challenges but does not
overpower graduate students in engineering and physics. Mathematical results
and physical explanations go hand in hand, and a unique feature of the book is
the balance it strikes between time-domain and frequency-domain presentations.
Fundamentals of Physical Acoustics is intended for a two-semester, first-year
graduate course, but is also suitable for advanced undergraduates. Emphasis on
plane waves in the first part of the book keeps the mathematics simple yet
accommodates a broad range of topics: propagation, reflection and transmission,
normal modes and simple waveguides for rectilinear geometries, horns,
inhomogeneous media, and sound absorption and dispersion. The second part of
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the book is devoted to a more rigorous development of the wave equation,
spherical and cylindrical waves (including the more advanced mathematics
required), advanced waveguides, baffled piston radiation, diffraction (treated in
the time domain), and arrays. Applications and examples are drawn from: *
Atmospheric acoustics * Noise control * Underwater acoustics * Engineering
acoustics * Acoustical measurements Supplemented with more than 300 graphs
and figures as well as copious end-of-chapter problems, Fundamentals of
Physical Acoustics is also an excellent professional reference for engineers and
scientists.
This improved and updated second edition covers the theory, development, and
design of electro-acoustic transducers for underwater applications. This highly
regarded text discusses the basics of piezoelectric and magnetostrictive
transducers that are currently being used as well as promising new designs. It
presents the basic acoustics as well as the specific acoustics data needed in
transducer design and evaluation. A broad range of designs of projectors and
hydrophones are described in detail along with methods of modeling, evaluation,
and measurement. Analysis of projector and hydrophone transducer arrays,
including the effects of mutual radiation impedance and numerical models for
elements and arrays, are also covered. The book includes new advances in
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transducer design and transducer materials and has been completely
reorganized to be suitable for use as a textbook, as well as a reference or
handbook. The new edition contains corrections to the first edition, end-ofchapter exercises, and solutions to selected exercises. Each chapter includes a
short introduction, end-of-chapter summary, and an extensive reference list
offering the reader more detailed information and historical context. A glossary of
key terms is also included at the end.
Physical Acoustics in the Solid State reviews the modern aspects in the field,
including many experimental results, especially those involving ultrasonics. It
covers practically all fields of solid-state physics. After a review of the relevant
experimental techniques and an introduction to the theory of elasticity, the book
details applications in the various fields of condensed matter physics.
Describing and evaluating the basic principles and methods of subsurface
sensing and imaging, Introduction to Subsurface Imaging is a clear and
comprehensive treatment that links theory to a wide range of real-world
applications in medicine, biology, security and geophysical/environmental
exploration. It integrates the different sensing techniques (acoustic, electric,
electromagnetic, optical, x-ray or particle beams) by unifying the underlying
physical and mathematical similarities, and computational and algorithmic
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methods. Time-domain, spectral and multisensor methods are also covered,
whilst all the necessary mathematical, statistical and linear systems tools are
given in useful appendices to make the book self-contained. Featuring a logical
blend of theory and applications, a wealth of color illustrations, homework
problems and numerous case studies, this is suitable for use as both a course
text and as a professional reference.
Physical Acoustics: Principles and Methods, Volume ll—Part A: Properties of
Gases, Liquids, and Solutions ponders on high frequency sound waves in gases,
liquids, and solids that have been proven as effective tools in examining the
molecular, domain wall, and other types of motions. The selection first offers
information on the transmission of sound waves in gases at very low pressures
and the phenomenological theory of the relaxation phenomena in gases. Topics
include free molecule propagation, phenomenological thermodynamics of
irreversible processes, and simultaneous multiple relaxation processes. The book
then takes a look at relaxation processes in gases, as well as excitation
relaxation, molecular theory of relaxation times, and relaxation of a dissociation
equilibrium. The manuscript surveys thermal, structural, and shear relaxation in
liquids. Discussions focus on the basic theory for a single chemical reaction,
structural viscosity, and cooperative effects on mechanical and dielectric
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processes. The book also underscores the propagation of ultrasonic waves in
electrolytic solutions, including ultrasonic velocity and relaxation processes in
electrolytic solutions. The selection is highly recommended for readers interested
in physical acoustics.
Diagnostic Ultrasound Imaging provides a unified description of the physical principles of
ultrasound imaging, signal processing, systems and measurements. This comprehensive
reference is a core resource for both graduate students and engineers in medical ultrasound
research and design. With continuing rapid technological development of ultrasound in medical
diagnosis, it is a critical subject for biomedical engineers, clinical and healthcare engineers and
practitioners, medical physicists, and related professionals in the fields of signal and image
processing. The book contains 17 new and updated chapters covering the fundamentals and
latest advances in the area, and includes four appendices, 450 figures (60 available in color on
the companion website), and almost 1,500 references. In addition to the continual influx of
readers entering the field of ultrasound worldwide who need the broad grounding in the core
technologies of ultrasound, this book provides those already working in these areas with clear
and comprehensive expositions of these key new topics as well as introductions to state-of-theart innovations in this field. Enables practicing engineers, students and clinical professionals to
understand the essential physics and signal processing techniques behind modern imaging
systems as well as introducing the latest developments that will shape medical ultrasound in
the future Suitable for both newcomers and experienced readers, the practical, progressively
organized applied approach is supported by hands-on MATLAB® code and worked examples
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that enable readers to understand the principles underlying diagnostic and therapeutic
ultrasound Covers the new important developments in the use of medical ultrasound:
elastography and high-intensity therapeutic ultrasound. Many new developments are
comprehensively reviewed and explained, including aberration correction, acoustic
measurements, acoustic radiation force imaging, alternate imaging architectures, bioeffects:
diagnostic to therapeutic, Fourier transform imaging, multimode imaging, plane wave
compounding, research platforms, synthetic aperture, vector Doppler, transient shear wave
elastography, ultrafast imaging and Doppler, functional ultrasound and viscoelastic models
Fundamentals of Physical AcousticsJohn Wiley & Sons
Novel physical solutions, including new results in the field of adaptive methods and inventive
approaches to inverse problems, original concepts based on high harmonic imaging
algorithms, intriguing vibro-acoustic imaging and vibro-modulation technique, etc. were
successfully introduced and verified in numerous studies of industrial materials and
biomaterials in the last few years. Together with the above mentioned traditional academic and
practical avenues in ultrasonic imaging research, intriguing scientific discussions have recently
surfaced and will hopefully continue to bear fruits in the future. The goal of this book is to
provide an overview of the recent advances in high-resolution ultrasonic imaging techniques
and their applications to biomaterials evaluation and industrial materials. The result is a unique
collection of papers presenting novel results and techniques that were developed by leading
research groups worldwide. This book offers a number of new results from well-known authors
who are engaged in aspects of the development of novel physical principles, new methods, or
implementation of modern technological solutions into current imaging devices and new
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applications of high-resolution imaging systems. The ultimate purpose of this book is to
encourage more research and development in the field to realize the great potential of high
resolution acoustic imaging and its various industrial and biomedical applications.
Architectural Acoustics, Second Edition presents a thorough technical overview of the
discipline, from basic concepts to specific design advice. Beginning with a brief history, it
reviews the fundamentals of acoustics, human perception and reaction to sound, acoustic
noise measurements, noise metrics, and environmental noise characterization. In-depth
treatment is given to the theoretical principles and practical applications of wave acoustics,
sound transmission, vibration and vibration isolation, and noise transmission in floors and
mechanical systems. Chapters on specific design problems demonstrate how to apply the
theory, including treatment of multifamily dwellings, office buildings, rooms for speech, rooms
for music, multipurpose rooms, auditoriums, sanctuaries, studios, listening rooms, and the
design of sound reinforcement systems. Detailed figures illustrate the practical applications of
acoustic principles, showing how to implement design ideas in actual structures. This
compendium of theoretical and practical design information brings the relevant concepts,
equations, techniques, and specific design problems together in one place, including both
fundamentals and more advanced material. Practicing engineers will find it an invaluable
reference for their daily work, while advanced students will appreciate its rigorous treatment of
the basic building blocks of acoustical theory. Considered the most complete resource in the
field – includes basic fundamental relations, derived from first principles, and examples needed
to solve real engineering problems. Provides a well-organized text for students first
approaching the subject as well as a reliable reference for experienced practitioners looking to
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refresh their technical knowledge base. New content for developing professionals includes
case studies and coverage of specific focus areas such as audio visual design, theaters, and
concert halls.
The subject of vibro-acoustics is important for the design of machine elements and structures,
to minimize sound generated by them. For better machine designing, it is necessary for
machine designers (mechanical engineers) to have a thorough knowledge of vibro-acoustics.
Furthermore, since the design cycles of machines have become shorter, designers will have to
design quiet machines at the drawing-board stage rather than applying "band-aid" techniques
after the machine has been built. Although there is common ground in the treatment of
acoustics, the subject of vibration is not very fortunate. Those interested in low-frequency
vibration are generally concerned with the modal approach of using natural frequencies and
mode shapes, whereas those interested in vibro-acoustics in medium and high frequencies are
generally concerned with the wave approach. Since both modal and wave approaches have
their advantages, it is a good idea to study both together to get the best out of them. This is
useful for a better understanding the physics of vibro-acoustics. Written for students and
professionals interested in gaining knowledge, this book systematically integrates the relevant
aspects of vibro-acoustics from various viewpoints.
This open access textbook, like Rayleigh's classic Theory of Sound, focuses on experiments
and on approximation techniques rather than mathematical rigor. The second edition has
benefited from comments and corrections provided by many acousticians, in particular those
who have used the first edition in undergraduate and graduate courses. For example, phasor
notation has been added to clearly distinguish complex variables, and there is a new section
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on radiation from an unbaffled piston. Drawing on over 40 years of teaching experience at
UCLA, the Naval Postgraduate School, and Penn State, the author presents a uniform
methodology, based on hydrodynamic fundamentals for analysis of lumped-element systems
and wave propagation that can accommodate dissipative mechanisms and geometricallycomplex media. Five chapters on vibration and elastic waves highlight modern applications,
including viscoelasticity and resonance techniques for measurement of elastic moduli, while
introducing analytical techniques and approximation strategies that are revisited in nine
subsequent chapters describing all aspects of generation, transmission, scattering, and
reception of waves in fluids. Problems integrate multiple concepts, and several include
experimental data to provide experience in choosing optimal strategies for extraction of
experimental results and their uncertainties. Fundamental physical principles that do not
ordinarily appear in other acoustics textbooks, like adiabatic invariance, similitude, the KramersKronig relations, and the equipartition theorem, are shown to provide independent tests of
results obtained from numerical solutions, commercial software, and simulations. Thanks to the
Veneklasen Research Foundation, this popular textbook is now open access, making the ebook available for free download worldwide. Provides graduate-level treatment of acoustics
and vibration suitable for use in courses, for self-study, and as a reference Highlights
fundamental physical principles that can provide independent tests of the validity of numerical
solutions, commercial software, and computer simulations Demonstrates approximation
techniques that greatly simplify the mathematics without a substantial decrease in accuracy
Incorporates a hydrodynamic approach to the acoustics of sound in fluids that provides a
uniform methodology for analysis of lumped-element systems and wave propagation
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Emphasizes actual applications as examples of topics explained in the text Includes realistic
end-of-chapter problems, some including experimental data, as well as a Solutions Manual for
instructors. Features "Talk Like an Acoustician" boxes to highlight key terms introduced in the
text.
An ideal text for advanced undergraduates, the book provides the foundations needed to
understand the acoustics of rooms and musical instruments as well as the basics for scientists
and engineers interested in noise and vibration. The new edition contains four new chapters
devoted primarily to applications of acoustical principles in everyday life: Microphones and
Other Transducers, Sound in Concert Halls and Studios, Sound and Noise Outdoors; and
Underwater Sound.
Foundations of Engineering Acoustics takes the reader on a journey from a qualitative
introduction to the physical nature of sound, explained in terms of common experience, to
mathematical models and analytical results which underlie the techniques applied by the
engineering industry to improve the acoustic performance of their products. The book is
distinguished by extensive descriptions and explanations of audio-frequency acoustic
phenomena and their relevance to engineering, supported by a wealth of diagrams, and by a
guide for teachers of tried and tested class demonstrations and laboratory-based experiments.
Foundations of Engineering Acoustics is a textbook suitable for both senior undergraduate and
postgraduate courses in mechanical, aerospace, marine, and possibly electrical and civil
engineering schools at universities. It will be a valuable reference for academic teachers and
researchers and will also assist Industrial Acoustic Group staff and Consultants.
Comprehensive and up-to-date: broad coverage, many illustrations, questions, elaborated
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answers, references and a bibliography Introductory chapter on the importance of sound in
technology and the role of the engineering acoustician Deals with the fundamental concepts,
principles, theories and forms of mathematical representation, rather than methodology
Frequent reference to practical applications and contemporary technology Emphasizes
qualitative, physical introductions to each principal as an entrée to mathematical analysis for
the less theoretically oriented readers and courses Provides a 'cook book' of demonstrations
and laboratory-based experiments for teachers Useful for discussing acoustical problems with
non-expert clients/managers because the descriptive sections are couched in largely nontechnical language and any jargon is explained Draws on the vast pedagogic experience of the
writer
The interaction of sound waves with the medium through which they pass can be used to
investigate the thermophysical properties of that medium. With the advent of modern
instrumentation, it is now possible to determine the speed and absorption of sound with
extremely high precision and, through the dependence of those quantities on variables like
temperature, pressure, and frequency to gain a sensitive measure of one or more properties of
fluid. This has led to renewed interest in such measurements and in the extraction of
thermophysical properties of gases and liquids there from. Physical Acoustics and Metrology of
Fluids describes both how to design experiments to achieve the highest possible accuracy and
how to relate the quantities measured in those experiments to the thermophysical properties of
the medium. A thorough theoretical examination of the alternative experimental methods
available is designed to guide the experimentalist toward better and more accurate methods.
This theoretical analysis is enhanced and complemented by an in-depth discussion of practical
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experimental techniques and the problems inherent within them. Bringing together the fields of
thermodynamics, kinetic theory, fluid mechanics, and theoretical acoustics, plus a wealth of
information about practical instruments, this book represents an essential reference on the
design and execution of valuable experiments in fluid metrology and physical acoustics.
This only and up-to-date monograph on this versatile method covers its use in a range of
applications spanning the fields of physics, materials science, electrical engineering, medicine,
and research and industry. Following an introduction, the highly experienced author goes on to
investigate acoustic field structure, output signal formation in transmission raster acoustic
microscopes and non-linear acoustic effects. Further chapters deal with the visco-elastic
properties and microstructure of the model systems and composites used, as well as polymer
composite materials and the microstructure and physical-mechanical properties of biological
tissues. A handy reference for materials scientists, electrical engineers, radiologists, laboratory
medics, test engineers, physicists, and graduate students.
This volume, available for the first time in paperback, is a standard work on the physical
aspects of acoustics. Starting from first principles, the authors have successfully produced a
unified and thorough treatment of the subjects of generation, propagation, absorption,
reflection, and scattering of compressional waves in fluids, progressing to such topics as
moving sound sources, turbulence, and wave-induced vibration of structures. Material is
included on viscous and thermal effects, on the acoustics of moving media, on plasma
acoustics, on nonlinear effects, and on the interaction between light and sound. Problems, with
answers in many cases, are given at the end of each chapter. They contain extensions to
further applications, thus enhancing the reference value of the book. Many of the examples
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worked out in the text and in the problem solutions were not previously published. Anyone
familiar with calculus and vector analysis should be able to understand the mathematical
techniques used here.
Principles and Applications of Therapeutic Ultrasound in Healthcare introduces concepts,
principles, construction, and applications of therapeutic ultrasound: from bench to bedside. A
comprehensive examination of the industry and medical application of ultrasound therapy, this
book highlights working principles, research progress, and system structures of therapeutic
ultrasound. It describes the principles of therapeutic ultrasound, details the system
construction, introduces current and emerging applications, and discusses developing
therapeutic ultrasound technologies. Divided into two parts, the book first introduces the
fundamentals of biomedical acoustics, discusses ultrasound calibration methods, and the
structures of available therapeutic ultrasound systems before moving on to the various
applications of ultrasound therapy used in clinics. It includes a variety of extensive clinical
trials, outcome photos and illustrating figures, and a critical commentary on the challenges in
this field. The author discusses topics that include: The derivation of wave equation The
mathematical solution of the wave propagation The phenomena of reflection Refraction and
transmission in the acoustic field from different acoustic sources The radiation pattern of the
ultrasound transducer The acoustical properties of biological tissues Ultrasound-induced
bioeffects Cavitation The design of the ultrasound transducer The characterization method of
the produced acoustic field An easy reference offering full coverage of popular ultrasound
therapies, Principles and Applications of Therapeutic Ultrasound in Healthcare provides a
simple explanation of fundamental acoustics, including wave equation, propagation,
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nonlinearity, and transducer design. It also discusses other potential applications, and is
geared toward academia, industry, and researchers.
This book integrates concepts from physical acoustics with those from linear viscoelasticity and
fractional linear viscoelasticity. Compressional waves and shear waves in applications such as
medical ultrasound, elastography, and sediment acoustics often follow power law attenuation
and dispersion laws that cannot be described with classical viscous and relaxation models.
This is accompanied by temporal power laws rather than the temporal exponential responses
of classical models. The book starts by reformulating the classical models of acoustics in terms
of standard models from linear elasticity. Then, non-classical loss models that follow power
laws and which are expressed via convolution models and fractional derivatives are covered in
depth. In addition, parallels are drawn to electromagnetic waves in complex dielectric media.
The book also contains historical vignettes and important side notes about the validity of
central questions. While addressed primarily to physicists and engineers working in the field of
acoustics, this expert monograph will also be of interest to mathematicians, mathematical
physicists, and geophysicists.
This book is an introduction to the theory, practice, and implementation of the Lattice
Boltzmann (LB) method, a powerful computational fluid dynamics method that is steadily
gaining attention due to its simplicity, scalability, extensibility, and simple handling of complex
geometries. The book contains chapters on the method's background, fundamental theory,
advanced extensions, and implementation. To aid beginners, the most essential paragraphs in
each chapter are highlighted, and the introductory chapters on various LB topics are frontloaded with special "in a nutshell" sections that condense the chapter's most important
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practical results. Together, these sections can be used to quickly get up and running with the
method. Exercises are integrated throughout the text, and frequently asked questions about
the method are dealt with in a special section at the beginning. In the book itself and through
its web page, readers can find example codes showing how the LB method can be
implemented efficiently on a variety of hardware platforms, including multi-core processors,
clusters, and graphics processing units. Students and scientists learning and using the LB
method will appreciate the wealth of clearly presented and structured information in this
volume.
Blauert's and Xiang's "Acoustics for Engineers" provides the material for an introductory course
in engineering acoustics for students with basic knowledge in mathematics. In the second,
enlarged edition, the teaching aspects of the book have been substantially improved. Carefully
selected examples illustrate the application of acoustic principles and problems are provided
for training. "Acoustics for Engineers" is designed for extensive teaching at the university level.
Under the guidance of an academic teacher it is sufficient as the sole textbook for the subject.
Each chapter deals with a well defined topic and represents the material for a two-hour lecture.
The 15 chapters alternate between more theoretical and more application-oriented concepts.
This graduate and advanced undergraduate textbook systematically addresses all core topics
in physical and engineering acoustics. Written by a well-known textbook author with 39 years
of experience performing research, teaching, and mentoring in the field, it is specially designed
to provide maximum support for learning. Presentation begins from a foundation that does not
assume prior study of acoustics and advanced mathematics. Derivations are rigorous,
thoroughly explained, and often innovative. Important concepts are discussed for their physical
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implications and their implementation. Many of the examples are mini case studies that
address systems students will find to be interesting and motivating for continued study. Step-bystep explanations accompany example solutions. They address both the significance of the
example and the strategy for approaching it. Wherever techniques arise that might be
unfamiliar to the reader, they are explained in full. Volume I contains 186 homework exercises,
accompanied by a detailed solutions manual for instructors. This text, along with its
companion, Volume II: Applications, provides a knowledge base that will enable the reader to
begin undertaking research and to work in core areas of acoustics.

Foundations of Biomedical Ultrasound provides a thorough and detailed
treatment of the underlying physics and engineering of medical ultrasound
practices. It covers the fundamental engineering behind ultrasound equipment,
properties of acoustic wave motion, the behavior of waves in various media, nonlinear waves and the creation of images. The most comprehensive book on the
subject, Foundations of Biomedical Ultrasound is an indispensable reference for
any medical professional working with ultrasound imaging, and a comprehensive
introduction to the subject for students. The author has been researching and
teaching biomedical ultrasonics at the University of Toronto for the past 25 years.
This textbook presents the fundamentals of engineering acoustics and examines
in depth concepts within the domain that apply to reducing noise, measuring
noise, and designing microphones and loudspeakers. The book particularly
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emphasizes the physical principles used in designing miniature microphones.
These devices are used in billions of electronic products, most visibly, cell
phones and hearing aids, and enable countless other applications. Distinct from
earlier books on this topic that take the view of the electrical engineer analyzing
mechanical systems using electric circuit analogies. This text uses Newtonian
mechanics as a more appropriate paradigm for analyzing these mechanical
systems and in so doing provides a more direct method of modeling. Written at a
level appropriate for upper-division undergraduate courses, and enhanced with
end-of-chapter problems and MatLab routines, the book is ideal as a core text for
students interested in engineering acoustics in ME, EE, and physics programs,
as well as a reference for engineers and technicians working in the huge global
industry of miniature microphone design.
Two key words define the scope of this book: 'ultrasound' and 'colloids'.
Historically, there has been little real communication between disciples of these
two fields. Although there is a large body of literature devoted to ultrasound
phenomenon in colloids, there is little recognition that such phenomena may be
of real importance for both the development, and application, of Colloid Science.
From the other side, colloid scientists have not embraced acoustics as an
important tool for characterizing colloids. The lack of any serious dialogue
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between these scientific fields is the biggest motivation behind this book. For
colloidal systems, ultrasound provides information on three important areas of
particle characterization: Particle sizing, Rheology, and Electrokinetics. This book
primarily targets scientists who consider colloids as their major object of interest.
As such we emphasize those aspects of acoustics that are important for colloids,
and thereby neglect many others. On the other hand, scientists working with
ultrasound who are already familiar with the subject will find several important
new developments.
This introductory text on the theory and applications of nonlinear acoustics,
develops the theory on nonlinear acoustics from physical principles. The first half
of the book develops the physical concepts, mathematical models and classical
methods of solution that form the theoretical framework of nonlinear acoustics.
Benchmark experiences are described and many applications are discussed in
detail. The second half covers special topics and applications, both theory and
experiment.
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