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Physics And Music The Science Of Musical
Sound Donald H White
Sound is invisible waves moving through the air around us. In the same way that
ocean waves are made of ocean water, sound waves are made of the air (or water
or whatever) they are moving through. When something vibrates, it disturbs the air
molecules around it. The disturbance moves through the air in waves - each
vibration making its own wave in the air - spreading out from the thing that made
the sound, just as water waves spread out from a stone that's been dropped into a
pond. This books explains acoustics (the physics of sound waves) as it relates to
music and musical instruments. At also includes suggestions for explaining these
concepts to younger audiences. Catherine Schmidt-Hones is a music teacher from
Champaign, Illinois and she has been a pioneer in open education since 2004. She
is currently a doctoral candidate at the University of Illinois in the Open Online
Education program with a focus in Curriculum and Instruction.
Viii book we shall refer a great deal to the discipline of psycho physics, which in a
broad sense tries to establish in a quan titative form the causal relationship
between the "physical" input from our senses and the psychological sensations and
physiological reactions evoked in our mind and body, re spectively. Actually, we
shall try to weave a rather close mesh between physics and psychophysics-or,
more pre cisely, psychoacoustics. After all, they appear naturally interwoven in
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music itself: not only pitch, loudness and timbre are a product of physical and
psychoacoustical proc esses, but so are the sensations related to consonance and
dissonance, tonic dominance, trills and ornamentation, vibrato, phrasing, beats,
tone attack, duration and decay, rhythm, and so on. Many books on physics of
music or musical acoustics are readily available. An up-to-date text is the treatise
of John Backus (1969). No book on psychoacoustics is available at the elementary
level, though. Several review articles on pertinent topics can be found in Tobias
(1970) and in Plomp and Smoorenburg (1970). A comprehensive discussion is
given in Flanagan's book on speech (1972). And, of course, there is the classical
treatise of von Bekesy (1960). A com prehensive up-to-date analysis of general
brain processes can be found in Sommerhoff (1974); musical psychology is
discussed in classical terms in Lundin (1967).
From Brian Greene, one of the world’s leading physicists and author of the Pulitzer
Prize finalist The Elegant Universe, comes a grand tour of the universe that makes
us look at reality in a completely different way. Space and time form the very
fabric of the cosmos. Yet they remain among the most mysterious of concepts. Is
space an entity? Why does time have a direction? Could the universe exist without
space and time? Can we travel to the past? Greene has set himself a daunting
task: to explain non-intuitive, mathematical concepts like String Theory, the
Heisenberg Uncertainty Principle, and Inflationary Cosmology with analogies drawn
from common experience. From Newton’s unchanging realm in which space and
time are absolute, to Einstein’s fluid conception of spacetime, to quantum
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mechanics’ entangled arena where vastly distant objects can instantaneously
coordinate their behavior, Greene takes us all, regardless of our scientific
backgrounds, on an irresistible and revelatory journey to the new layers of reality
that modern physics has discovered lying just beneath the surface of our everyday
world.
From the primitive reed pipe to modern music "written" by computers is quite a
journey. Here, in informal text and about a score of plates, is a story that takes the
teenage layman on this interesting trip.The younger reader, like a good
musicologist, follows the steps in the evolution of the most important instruments
that make up today's symphony orchestra, and the development of music itself
(scales, modes, keys, and temperaments).Physics and music is also a source,
although, of necessity a modest one, of information about the music research that
has been underway in the Soviet Union, especially in the scientific manufacture of
the violin, and in electrophonic and synthetic music. This is why the foreign reader
might think of a degree of "bias" on the part of the author. Yet, it gives him an
insight into what is going on in a country that has given the world quite a number
of great composers. About the AuthorGleb Anfilov was a prominent Soviet
journalist and writer on popular science. Educated as a physicist, he contributed to
Knowledge Is Strength, a popular science magazine for youth
The Physics of Sound
Revised Edition
Space, Time, and the Texture of Reality
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The Physics and Psychophysics of Music
The Hip Hop Wars
Hidden Harmony

A wide-ranging exploration of how music has influenced science through the ages, from
fifteenth-century cosmology to twentieth-century string theory. In the natural science of
ancient Greece, music formed the meeting place between numbers and perception; for
the next two millennia, Pesic tells us in Music and the Making of Modern Science,
“liberal education” connected music with arithmetic, geometry, and astronomy within a
fourfold study, the quadrivium. Peter Pesic argues provocatively that music has had a
formative effect on the development of modern science—that music has been not just a
charming accompaniment to thought but a conceptual force in its own right. Pesic
explores a series of episodes in which music influenced science, moments in which
prior developments in music arguably affected subsequent aspects of natural science.
He describes encounters between harmony and fifteenth-century cosmological
controversies, between musical initiatives and irrational numbers, between vibrating
bodies and the emergent electromagnetism. He offers lively accounts of how Newton
applied the musical scale to define the colors in the spectrum; how Euler and others
applied musical ideas to develop the wave theory of light; and how a harmonium
prepared Max Planck to find a quantum theory that reengaged the mathematics of
vibration. Taken together, these cases document the peculiar power of music—its
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autonomous force as a stream of experience, capable of stimulating insights different
from those mediated by the verbal and the visual. An innovative e-book edition
available for iOS devices will allow sound examples to be played by a touch and shows
the score in a moving line.
Undergraduate-level text examines waves in air and in three dimensions, interference
patterns and diffraction, and acoustic impedance, as illustrated in the behavior of horns.
1951 edition.
More than fifty years ago, John Coltrane drew the twelve musical notes in a circle and
connected them by straight lines, forming a five-pointed star. Inspired by Einstein,
Coltrane put physics and geometry at the core of his music. Physicist and jazz musician
Stephon Alexander follows suit, using jazz to answer physics' most vexing questions
about the past and future of the universe. Following the great minds that first drew the
links between music and physics-a list including Pythagoras, Kepler, Newton, Einstein,
and Rakim-The Jazz of Physics reveals that the ancient poetic idea of the Music of the
Spheres," taken seriously, clarifies confounding issues in physics. The Jazz of Physics
will fascinate and inspire anyone interested in the mysteries of our universe, music, and
life itself.
"We cannot change the cards we are dealt, just how we play the hand."---Randy
Pausch A lot of professors give talks titled "The Last Lecture." Professors are asked to
consider their demise and to ruminate on what matters most to them. And while they
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speak, audiences can't help but mull the same question: What wisdom would we impart
to the world if we knew it was our last chance? If we had to vanish tomorrow, what
would we want as our legacy? When Randy Pausch, a computer science professor at
Carnegie Mellon, was asked to give such a lecture, he didn't have to imagine it as his
last, since he had recently been diagnosed with terminal cancer. But the lecture he
gave--"Really Achieving Your Childhood Dreams"--wasn't about dying. It was about the
importance of overcoming obstacles, of enabling the dreams of others, of seizing every
moment (because "time is all you have...and you may find one day that you have less
than you think"). It was a summation of everything Randy had come to believe. It was
about living. In this book, Randy Pausch has combined the humor, inspiration and
intelligence that made his lecture such a phenomenon and given it an indelible form. It
is a book that will be shared for generations to come.
Physics and the Sound of Music
The Jazz of Physics
Physics and Music
An Introduction to Acoustics
Essential Connections and Illuminating Excursions
Good Vibrations

While the history of musical instruments is nearly as old as civilisation itself, the science
of acoustics is quite recent. By understanding the physical basis of how instruments are
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used to make music, one hopes ultimately to be able to give physical criteria to
distinguish a fine instrument from a mediocre one. At that point science may be able to
come to the aid of art in improving the design and performance of musical instruments.
As yet, many of the subtleties in musical sounds of which instrument makers and
musicians are aware remain beyond the reach of modern acoustic measurements. This
book describes the results of such acoustical investigations - fascinating intellectual and
practical exercises. Addressed to readers with a reasonable grasp of physics who are not
put off by a little mathematics, this book discusses most of the traditional instruments
currently in use in Western music. A guide for all who have an interest in music and how
it is produced, as well as serving as a comprehensive reference for those undertaking
research in the field.
Physics and MusicThe Science of Musical SoundCourier Corporation
A clearly written and organized text on the production, propagation, and perception of the
sound we call music. Organized into six major parts (each with three chapters) treating
the sources of sound and production of musical sound; the propagation of sound and
those environmental features that have an immediate influence on the sound that is
propagated; and the perceptual aspects of the musical sound. The second edition includes
new material on the human voice as a musical instrument, digital recording, and the use
of the computer in composing music.
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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, 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.
Second, Revised Edition
Uncommon Measure
An Introduction
How Music Works
Music, the Brain, and Ecstasy
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Comprehensive and accessible, this foundational text surveys
general principles of sound, musical scales, characteristics
of instruments, mechanical and electronic recording devices,
and many other topics. More than 300 illustrations plus
questions, problems, and projects.
The author explores recent scientific breakthroughs in the
fields of supergravity, supersymmetry, quantum theory,
superstring theory, and p-branes as he searches for the
Theory of Everything that lies at the heart of the cosmos.
One of TIME’s Ten Best Nonfiction Books of the Decade "Meet
the new Stephen Hawking . . . The Order of Time is a
dazzling book." --The Sunday Times From the bestselling
author of Seven Brief Lessons on Physics, Reality Is Not
What It Seems, and Helgoland, comes a concise, elegant
exploration of time. Why do we remember the past and not the
future? What does it mean for time to "flow"? Do we exist in
time or does time exist in us? In lyric, accessible prose,
Carlo Rovelli invites us to consider questions about the
nature of time that continue to puzzle physicists and
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philosophers alike. For most readers this is unfamiliar
terrain. We all experience time, but the more scientists
learn about it, the more mysterious it remains. We think of
it as uniform and universal, moving steadily from past to
future, measured by clocks. Rovelli tears down these
assumptions one by one, revealing a strange universe where
at the most fundamental level time disappears. He explains
how the theory of quantum gravity attempts to understand and
give meaning to the resulting extreme landscape of this
timeless world. Weaving together ideas from philosophy,
science and literature, he suggests that our perception of
the flow of time depends on our perspective, better
understood starting from the structure of our brain and
emotions than from the physical universe. Already a
bestseller in Italy, and written with the poetic vitality
that made Seven Brief Lessons on Physics so appealing, The
Order of Time offers a profoundly intelligent, culturally
rich, novel appreciation of the mysteries of time.
The Physics of Music and Color deals with two subjects,
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music and color - sound and light in the physically
objective sense - in a single volume. The basic underlying
physical principles of the two subjects overlap greatly:
both music and color are manifestations of wave phenomena,
and commonalities exist as to the production, transmission,
and detection of sound and light. This book aids readers in
studying both subjects, which involve nearly the entire
gamut of the fundamental laws of classical as well as modern
physics. Where traditional introductory physics and courses
are styled so that the basic principles are introduced first
and are then applied wherever possible, this book is based
on a motivational approach: it introduces a subject by
demonstrating a set of related phenomena, challenging
readers by calling for a physical basis for what is
observed. The Physics of Music and Color is written at level
suitable for college students without any scientific
background, requiring only simple algebra and a passing
familiarity with trigonometry. It contains numerous problems
at the end of each chapter that help the reader to fully
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grasp the subject.
The Physics of Music and Color
The Science of Musical Sound
Music by the Numbers
The Science and Psychology of Beautiful Sounds, from
Beethoven to the Beatles and Beyond
Physics and the Visual Arts
Light Science
Intended for students in the visual arts and for others with an
interest in art, but with no prior knowledge of physics, this
book presents the science behind what and how we see. The
approach emphasises phenomena rather than mathematical theories
and the joy of discovery rather than the drudgery of
derivations. The text includes numerous problems, and
suggestions for simple experiments, and also considers such
questions as why the sky is blue, how mirrors and prisms affect
the colour of light, how compact disks work, and what visual
illusions can tell us about the nature of perception. It goes on
to discuss such topics as the optics of the eye and camera, the
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different sources of light, photography and holography, colour
in printing and painting, as well as computer imaging and
processing.
NEW YORK TIMES EDITORS’ CHOICE A virtuosic debut from a gifted
violinist searching for a new mode of artistic becoming How does
time shape consciousness and consciousness, time? Do we live in
time, or does time live in us? And how does music, with its
patterns of rhythm and harmony, inform our experience of time?
Uncommon Measure explores these questions from the perspective
of a young Korean American who dedicated herself to perfecting
her art until performance anxiety forced her to give up the
dream of becoming a concert solo violinist. Anchoring her story
in illuminating research in neuroscience and quantum physics,
Hodges traces her own passage through difficult family dynamics,
prejudice, and enormous personal expectations to come to terms
with the meaning of a life reimagined—one still shaped by
classical music but moving toward the freedom of improvisation.
This book, the first English-language translation of Acoustique
des instruments de musique, Second Edition, presents the
necessary foundations for understanding the complex physical
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phenomena involved in musical instruments. What is the function
of the labium in a flute? Which features of an instrument allow
us to make a clear audible distinction between a clarinet and a
trumpet? With the help of numerous examples, these questions are
addressed in detail. The authors focus in particular on the
significant results obtained in the field during the last
fifteen years. Their goal is to show that elementary physical
models can be used with benefit for various applications in
sound synthesis, instrument making, and sound recording. The
book is primarily addressed to graduate students and
researchers; however it could also be of interest for engineers,
musicians, craftsmen, and music lovers who wish to learn about
the basics of musical acoustics.
Exploring the science in George R. R. Martin's fantastical
world, from the physics of an ice wall to the genetics of the
Targaryens and Lannisters. Game of Thrones is a fantasy that
features a lot of made-up science—fabricated climatology (when
is winter coming?), astronomy, metallurgy, chemistry, and
biology. Most fans of George R. R. Martin's fantastical world
accept it all as part of the magic. A trained scientist,
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watching the fake science in Game of Thrones, might think, “But
how would it work?” In Fire, Ice, and Physics, Rebecca Thompson
turns a scientist's eye on Game of Thrones, exploring, among
other things, the science of an ice wall, the genetics of the
Targaryen and Lannister families, and the biology of beheading.
Thompson, a PhD in physics and an enthusiastic Game of Thrones
fan, uses the fantasy science of the show as a gateway to some
interesting real science, introducing GOT fandom to a new
dimension of appreciation. Thompson starts at the beginning,
with winter, explaining seasons and the very elliptical orbit of
the Earth that might cause winter to come (or not come). She
tells us that ice can behave like ketchup, compares regular
steel to Valyrian steel, explains that dragons are “bats, but
with fire,” and considers Targaryen inbreeding. Finally she
offers scientific explanations of the various types of fatal
justice meted out, including beheading, hanging, poisoning
(reporting that the effects of “the Strangler,” administered to
Joffrey at the Purple Wedding, resemble the effects of
strychnine), skull crushing, and burning at the stake. Even the
most faithful Game of Thrones fans will learn new and
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interesting things about the show from Thompson's entertaining
and engaging account. Fire, Ice, and Physics is an essential
companion for all future bingeing.
The Universe in a Nutshell
Sound and Light
From Pythagoras to Schoenberg
Music, Math, and Mind
Acoustics of Musical Instruments
Music, Physics and Engineering
This book explores the fascinating and intimate relationship between music
and physics. Over millennia, the playing of, and listening to music have
stimulated creativity and curiosity in people all around the globe. Beginning
with the basics, the authors first address the tonal systems of Europeantype music, comparing them with those of other, distant cultures. They
analyze the physical principles of common musical instruments with
emphasis on sound creation and particularly charisma. Modern research on
the psychology of musical perception – the field known as psychoacoustics –
is also described. The sound of orchestras in concert halls is discussed, and
its psychoacoustic effects are explained. Finally, the authors touch upon the
role of music for our mind and society. Throughout the book, interesting
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stories and anecdotes give insights into the musical activities of physicists
and their interaction with composers and musicians.
This book offers a lively exploration of the mathematics, physics, and
neuroscience that underlie music. Written for musicians and music lovers
with any level of science and math proficiency, including none, Music, Math,
and Mind demystifies how music works while testifying to its beauty and
wonder.
Revision of the best selling introduction to acoustion, appropriate for
physics of Sound/Musical acoustics for young adults. New edition stresses
modern instruments.
Argues that hip hop has become a primary way to talk about race in
America, examining the links between hip hop, violence, and sexism and
whether or not hip hop's portrayal of black culture undermines black
advancement.
How Music Captures Our Imagination
Fire, Ice, and Physics
The Physics of Music
The Order of Time
The Science of Game of Thrones
Principles of Musical Acoustics
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Landmark book hailed for exceptionally clear, delightfully readable explication of
everything acoustically important to music-making. Includes over 300
illustrations. Examples, experiments, and questions conclude each chapter.
This extraordinarily comprehensive text, requiring no special background,
discusses the nature of sound waves, musical instruments, musical notation,
acoustic materials, elements of sound reproduction systems, and electronic
music. Includes 376 figures.
The 20th century saw radical changes in the way serious music is composed and
produced, including the advent of electronic instruments and novel
compositional methods such as serialism and stochastic music. Unlike previous
artistic revolutions, this one took its cues from the world of science. Creating
electronic sounds, in the early days, required a well-equipped laboratory and an
understanding of acoustic theory. Composition became increasingly
“algorithmic”, with many composers embracing the mathematics of set theory.
The result was some of the most intellectually challenging music ever written –
yet also some of the best known, thanks to its rapid assimilation into sci-fi
movies and TV shows, from the electronic scores of Forbidden Planet and Dr
Who to the other-worldly sounds of 2001: A Space Odyssey. This book takes a
close look at the science behind "science fiction" music, as well as exploring the
way sci-fi imagery found its way into the work of musicians like Sun Ra and
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David Bowie, and how music influenced the science fiction writings of Philip K.
Dick and others.
Peppered throughout with anecdotes and examples illustrating key concepts,
this invitingly written book provides a firm grounding in the actual and
theoretical physics of music.
The Physics of Musical Instruments
The Connected Worlds of Physics and Art
Physics in the Arts
Fundamentals of Musical Acoustics
Practical Information for Instrument Making
The Physics and Neuroscience of Music

This book deals with the physical systems and physiological processes that
intervene in music. It analyzes what objective, physical properties of sound are
associated with what subjective psychological sensations of music, and it
describes how these sound patterns are actually generated in musical
instruments, how they propagate through the environment, and how they are
detected by the ear and interpreted in the brain. Using the precise language of
science, but without complicated mathematics, the author weaves a close mesh
of the physics, psychophysics and physiology relevant to music. A prior
Page 19/29

Read Online Physics And Music The Science Of Musical Sound Donald H
White
knowledge of physics, mathematics, physiology or psychology is not required to
understand most of the book; it is, however, assumed that the reader is familiar
with music - in particular, with musical notation, musical scales and intervals, and
some of the basics of musical instruments. --From publisher's description.
The Physics of Sound Waves: Music, Instruments, and Sound Equipment,
Second Edition describes the properties of sound waves as they relate to the
production of sound by musical instruments, the perception and interpretation of
sound, fast Fourier transform analysis, recording and reproduction of musical
sounds, and the quality of sound in both indoor and outdoor environments.
Graphics and animations are used to explain sound production in strings,
percussion and wind instruments, and this knowledge is applied to describe
selected instruments. Each chapter has topics for further discussion and
concludes with questions and problems. Solutions for all questions and problems
as well as a mathematical description of waves are provided in the appendix. Key
Features Provides the basic understanding of musical sounds and the nature of
sound waves. Includes musical scales with examples from around the world.
Discusses digital sounds and its relevance. The book provides many worked
examples, and end of chapter problems with solutions in the appendix.
Applicable equations are summarized at the end of each chapter.
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"Any readers whose love of music has somehow not led them to explore the
technical side before will surely find the result a thoroughly accessible, and
occasionally revelatory, primer."̶Seattle Post-Intelligencer What makes a
musical note different from any other sound? How can you tell if you have perfect
pitch? Why do ten violins sound only twice as loud as one? Do your Bob Dylan
albums sound better on CD vinyl? John Powell, a scientist and musician,
answers these questions and many more in How Music Works, an intriguing and
original guide to acoustics. In a clear and engaging voice, Powell leads you on a
fascinating journey through the world of music, with lively discussions of the
secrets behind harmony timbre, keys, chords, loudness, musical composition,
and more. From how musical notes came to be (you can thank a group of stodgy
men in 1939 London for that one), to how scales help you memorize songs, to
how to make and oboe from a drinking straw, John Powell distills the science and
psychology of music with wit and charm.
This text has been out of print since 1990; it was originally published by Solomon
Press in 1987. Several experts in the field have verified that the information in the
book remains constant; nothing has, or will, change in the basic science of
musical sound. It explains the science of musical sound without the encumbrance
of detailed mathematics. It will appeal to music lovers as well as students of
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music and students of physics. It can easily be promoted with our physics
program.
Sound, Physics and Music
Introduction to the Physics and Psychophysics of Music
The Science of Sci-Fi Music
Measured Tones
Physics Sound Waves Music Instruments Hb
An Introduction to the Physics of Music
How music has influenced mathematics, physics, and astronomy from
ancient Greece to the twentieth century Music is filled with
mathematical elements. The works of Bach are often said to possess a
math-like logic, and Arnold Schoenberg, Iannis Xenakis, and Karlheinz
Stockhausen wrote music explicitly based on mathematical principles.
Yet Eli Maor argues that it is music that has had the greater influence
on mathematics, not the other way around. Starting with Pythagoras,
proceeding through Schoenberg, and bringing the story up to the
present with contemporary string theory, Music by the Numbers tells
a fascinating story of composers, scientists, inventors, and eccentrics
who have played a role in the age-old relationship between music,
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mathematics, and the physical sciences. Weaving compelling stories
of historical episodes with Maor's personal reflections as a
mathematician and lover of classical music, this book will delight
anyone who loves math and music.
DIE REIHE: LITERATUR- UND NATURWISSENSCHAFTEN entsteht unter
Federführung des Erlanger Forschungszentrums für Literatur- und
Naturwissenschaften (ELINAS). Experten unterschiedlicher
Fachkulturen führen darin ihre Methoden zusammen und fragen
sowohl nach den Funktionen der Sprache in der
naturwissenschaftlichen Forschung als auch nach den Verfahren der
Modellierung naturwissenschaftlicher Erkenntnisse in der Literatur.
Die Reihe versteht sich als ein interdisziplinäres Forum zur Reflexion
der kulturellen Bedeutung natur- und literaturwissenschaftlicher
Forschung sowie zur Ethik und Rhetorik wissenschaftlicher
Argumentation.
Physics in the Arts is a concise, 328-page four-color entry in the
Complementary Science Series, designed for science enthusiasts and
liberal arts students requiring or desiring a well-developed discussion
of physical phenomena, particularly with regard to sound and light.
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This book offers an alternative route to science literacy for those
interested in the arts, music and photography. The material covered
is at a level appropriate for self-study or as a complementary
textbook. A typical course on sound and light for non-science majors
covers the nature of sound and sound perception as well as important
concepts and topics including light and light waves, reflection and
refraction; lenses; the eye and the ear; photography; color and color
vision; and additive color mixing; subtractive color mixing. There are
also discussions on color generating mechanisms; periodic
oscillations; simple harmonic motion; damped oscillations and
resonance; vibration of strings; Fourier analysis; musical scales; and
musical instruments. Problems with solutions are presented. For
teaching purposes, all figures in the book as well as hints on how to
build labs are provided at
http://www.elsevierdirect.com/companion.jsp?ISBN=9780123918789.
This book will be helpful to non-science students in courses related to
the study of physics with light and sound. Offers an alternative route
to science literacy for those interested in the arts, music and
photography Popular science book with wide readership beyond the
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classroom at an accessible level Material covered at a level
appropriate for self-study or as a complementary textbook For
teaching purposes, all figures in the book as well as hints on how to
build labs (including seven new labs in March 2012!)
Drawing on advances in neurophysiology, psychology, music theory,
and philosophy, the author explores the connections humans form
with music and the physical and mental reactions music produces in
us
The Secret Link Between Music and the Structure of the Universe
Musical Sound
Physics and Literature
The Fabric of the Cosmos
Concepts – Transfer – Aestheticization
Musical Instrument Design
Featuring examples of paintings and sculptures and complementary
examples of physical concepts, this contemplative work helps us see art
and physics as artists and physicists do.
This is an encyclopedic, large-format book containing hundreds of
illustrations. While not geared toward making conventional instruments,
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Musical Instrument Design provides all the information that anyone
(amateur or professional) should ever need to construct an amazingly
wide variety of percussion, string, and wind instruments. Includes many
designs along with parts lists and detailed construction instructions.
This undergraduate textbook aids readers in studying music and color,
which involve nearly the entire gamut of the fundamental laws of
classical as well as atomic physics. The objective bases for these two
subjects are, respectively, sound and light. Their corresponding
underlying physical principles overlap greatly: Both music and color are
manifestations of wave phenomena. As a result, commonalities exist as
to the production, transmission, and detection of sound and light.
Whereas traditional introductory physics textbooks are styled so that the
basic principles are introduced first and are then applied, this book is
based on a motivational approach: It introduces a subject with a set of
related phenomena, challenging readers by calling for a physical basis for
what is observed. A novel topic in the first edition and this second edition
is a non-mathematical study of electric and magnetic fields and how they
provide the basis for the propagation of electromagnetic waves, of light
in particular. The book provides details for the calculation of color
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coordinates and luminosity from the spectral intensity of a beam of light
as well as the relationship between these coordinates and the color
coordinates of a color monitor. The second edition contains corrections
to the first edition, the addition of more than ten new topics, new color
figures, as well as more than forty new sample problems and end-ofchapter problems. The most notable additional topics are: the
identification of two distinct spectral intensities and how they are
related, beats in the sound from a Tibetan bell, AM and FM radio, the
spectrogram, the short-time Fourier transform and its relation to the
perception of a changing pitch, a detailed analysis of the transmittance of
polarized light by a Polaroid sheet, brightness and luminosity, and the
mysterious behavior of the photon. The Physics of Music and Color is
written at a level suitable for college students without any scientific
background, requiring only simple algebra and a passing familiarity with
trigonometry. The numerous problems at the end of each chapter help
the reader to fully grasp the subject.
Most books concerned with physics and music take an approach that puts
physical theory before application. Consequently, these works tend to
dampen aesthetic fascination with preludes burdened by an
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overabundance of algebraic formulae. In Measured Tones: The Interplay
of Physics and Music Third Edition, Ian Johnston a professor of
astrophysics and a connoisseur of music, offers an informal historical
approach that shows the evolution of both theory and application at the
intersection of physics and music. Exceptionally accessible, insightful,
and now updated to consider modern technology and recent advances,
the new edition of this critically acclaimed and bestselling classic —
Features a greater examination of psycho-acoustics and its role in the
design of MP3s Includes expanded information on the gamelan and other
Asian percussion instruments Introduces detailed discussions of binary
notation, digitization, and electronic manipulation of music We believe
that order exists, and we look for it. In that respect the aims of science
and of music are identical—the desire to find harmony. And surely,
without that very human desire, science would be a cold and sterile
undertaking. With myriad illustrations and historical anecdotes, this
volume will delight those student required to approach this topic from
either a physics and music concentration, as well as anyone who is
fascinated with concepts of harmony expressed in nature, as well as in
the instruments and composition of human expression’s purest form. A
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complementary website provides sound files, further reading, and
instructional support.
The Last Lecture
The Interplay of Physics and Music, Third Edition
Music and the Making of Modern Science
A Journey Through Music, Performance, and the Science of Time
What We Talk About When We Talk About Hip Hop--and Why It Matters
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