
classical music theory for music acoustics

Understanding the Intersection of Classical Music
Theory and Music Acoustics

classical music theory for music acoustics represents a profound and often underappreciated synergy,
revealing how the fundamental principles governing musical composition and structure directly influence
the physical phenomena of sound. This exploration delves into the intricate relationship between the
abstract language of music and the tangible science of acoustics, demonstrating how theoretical concepts like
harmony, melody, rhythm, and form shape our perception and experience of sound in physical space. We
will examine how Western tonal systems, scales, modes, and intervals manifest acoustically, influencing
consonance and dissonance, and how rhythmic organization affects temporal perception and sonic texture.
Furthermore, the article will investigate the role of orchestration and timbre, directly linked to the physics
of sound production, and the impact of musical form on architectural acoustics and concert hall design. By
understanding these connections, musicians, acousticians, composers, and sound engineers can achieve a
more nuanced and effective approach to creating and experiencing music.
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The Foundations of Musical Sound: Pitch and Frequency

At the most fundamental level, classical music theory's concept of pitch is inextricably linked to the
physical property of frequency. A musical note, whether played on a piano, sung by a vocalist, or produced
by an orchestra, is characterized by a specific perceived pitch. This perception is directly correlated with
the rate of vibration of the sound source, measured in Hertz (Hz). Higher frequencies correspond to higher
pitches, while lower frequencies correspond to lower pitches. Music theory classifies these pitches into
distinct notes within a system, such as the chromatic scale, which comprises twelve equally spaced
semitones within an octave. The octave itself is a fundamental concept in both music theory and acoustics,
representing a doubling or halving of frequency. For example, a concert A at 440 Hz has an octave above it
at 880 Hz and an octave below it at 220 Hz. This consistent mathematical relationship is not arbitrary but is
rooted in the physics of vibrating strings and air columns, forming the bedrock upon which all subsequent
musical structures are built.

The precise definition of these pitches within a musical system, however, introduces complexities that
bridge theory and acoustics. While the physical phenomenon of frequency is objective, the way we divide
and label these frequencies into discrete notes is a matter of tuning systems and theoretical frameworks.
The tempered tuning systems prevalent in Western classical music, particularly equal temperament,
approximate pure intervals to allow for modulation across all keys, albeit with slight deviations from the
mathematically pure ratios found in simpler tuning systems. Understanding these deviations is crucial for
acousticians aiming to reproduce historical performance practices or to analyze the subtle sonic differences
between instruments tuned in various temperaments.

Harmonic Relationships and Timbre: The Overtone Series

The richness and character of a musical sound, its timbre or tone color, are largely determined by the
overtone series, a concept deeply intertwined with music theory's understanding of harmony. When a
musical instrument produces a note, it doesn't just generate a pure sine wave at its fundamental frequency.
Instead, it produces a complex waveform composed of the fundamental frequency plus a series of higher-
frequency partials, known as overtones. These overtones are not random; they are typically integer
multiples of the fundamental frequency, forming a harmonic series. The relative intensity and presence of
these overtones are what give instruments their unique sonic identities. For instance, a clarinet's sound is
characterized by a prominence of odd-numbered harmonics, contributing to its reedy, pure tone, while a
violin's sound features a richer spectrum of both even and odd harmonics, lending it a more complex and
brilliant quality.

Music theory utilizes the concept of harmony to describe how different pitches sound together. When two
or more notes are sounded simultaneously, their interactions create harmonic complexes. The overtone
series provides a physical basis for why certain combinations of notes sound consonant or dissonant. Intervals



such as the octave, perfect fifth, and perfect fourth, which are fundamental building blocks of Western
harmony, correspond to simple integer ratios of frequencies (e.g., 2:1 for the octave, 3:2 for the perfect fifth).
These simple ratios result in overtones of the constituent notes aligning more closely, leading to a smoother,
more blended sound – what we perceive as consonance. Conversely, more complex frequency ratios, often
found in intervals like the minor second or tritone, lead to less alignment of overtones and a more
dissonant, sometimes jarring, effect.

The Physics of Sound Generation and Harmonic Content

The physical mechanisms of sound production in various instruments directly dictate their harmonic
content. A vibrating string's modes of vibration determine which harmonics are produced. Similarly, the
shape and material of a wind instrument's resonating column influence which overtones are amplified or
suppressed. For brass instruments, the lip vibrations create the initial complex sound, which is then shaped
by the instrument's tubing. Percussion instruments, with their often irregular shapes and materials, can
produce complex harmonic spectra that are not necessarily based on simple integer multiples of a
fundamental, leading to richer, less predictable timbres. Understanding these physical principles allows
acousticians to predict how different instruments will interact in a given space and how their sound will
evolve.

Theoretical Harmony and Its Acoustic Manifestations

Classical music theory meticulously categorizes harmonic relationships, from simple intervals to complex
chords and progressions. The acoustic reality of these theoretical constructs lies in how the fundamental
frequencies and their respective overtone series interact. A major triad, for example, consists of a root, a
major third, and a perfect fifth. The frequency ratios for these intervals in just intonation are 1:5:3, and 4:5:6
respectively. When these notes are played together, their overtones will align more harmonically than
those of, say, a dissonant cluster of notes, explaining the psychoacoustic preference for consonant intervals.
The study of psychoacoustics further investigates how the human brain interprets these acoustic
phenomena, often aligning with the theoretical principles of consonance and dissonance that have evolved
over centuries of musical practice.

Consonance and Dissonance: Psychoacoustic and Physical
Explanations

The concepts of consonance and dissonance are cornerstones of classical music theory, guiding compositional
choices and shaping the emotional impact of music. Acoustically, these perceptual qualities are explained by



a combination of physical phenomena and psychoacoustic processing. Consonant intervals are generally
those with simple frequency ratios, leading to a perception of smoothness and stability. As discussed, the
alignment of overtone series between two notes with simple ratios is a key physical factor. When the
overtones of one note "fit" well within the overtone series of another, the resulting sound is perceived as
more consonant. The octave (2:1 ratio) is the most consonant interval, followed by the perfect fifth (3:2) and
perfect fourth (4:3).

Dissonance, on the other hand, arises from intervals with more complex frequency ratios. These ratios lead
to a greater number of conflicting partials and beating phenomena, creating a sense of tension, unrest, or
complexity. The minor second (16:15 ratio) and the tritone (approximately 45:32 or 64:45 depending on
tuning) are classic examples of dissonant intervals. While historically dissonance was often avoided or
resolved quickly in Western music, its sophisticated use in later classical periods, such as the Romantic and
20th-century eras, demonstrates its power to create drama, suspense, and emotional depth. This theoretical
evolution is underpinned by a nuanced understanding of how human auditory perception responds to
these complex acoustic interactions.

The Role of the Auditory System in Perceiving Intervals

Our perception of consonance and dissonance is not purely a matter of objective physical measurement. The
human auditory system plays a critical role. The cochlea, the inner ear's organ of hearing, processes sound
waves by vibrating at different points along its basilar membrane, corresponding to different frequencies.
When two notes are played, and their frequencies and overtones stimulate overlapping regions of the
basilar membrane, the brain can perceive them as a blended, consonant sound. If the frequencies stimulate
widely separated regions, or if the beating of their partials creates strong interference patterns, the result is
more likely to be perceived as dissonant. This psychoacoustic phenomenon, known as "auditory smoothing"
or "critical band," explains why certain intervals are more pleasing or stable than others.

Beat Phenomena and Auditory Masking

Beat phenomena are crucial in understanding dissonance. When two tones with very close frequencies are
sounded, the human ear perceives a periodic fluctuation in loudness, known as beats. The rate of these beats
is equal to the difference between the two frequencies. In consonant intervals, the frequency difference is
large enough that beats are not readily perceptible, or they occur at a very slow rate. However, with
dissonant intervals, especially those with close frequency relationships, beats can be more pronounced,
contributing to the sense of roughness or tension. Auditory masking also plays a role; a louder, more
prominent harmonic can obscure or "mask" a weaker one, influencing the perceived clarity and stability of
a musical interval.



Rhythm and Temporal Perception: The Physics of Time in
Music

Classical music theory's intricate rhythmic structures, from simple meters to complex polyrhythms, are
deeply intertwined with the physics of time and our perception of temporal patterns. Rhythm is
fundamentally about the organization of sound and silence in time. At its core, this involves duration,
tempo, and accents. Tempo, the speed of the music, is directly related to the frequency of the underlying
pulse or beat, typically measured in beats per minute (BPM). A tempo of 120 BPM means that 120 pulses
occur every minute, defining the rate at which musical events unfold.

Music theory uses notation to precisely define durations of notes and rests, creating patterns that are both
aesthetically pleasing and structurally coherent. These patterns leverage our innate ability to perceive and
anticipate regularities. The human brain is adept at recognizing patterns, and musical rhythms exploit this
by creating predictable sequences of durations and accents. For example, a 4/4 time signature establishes a
regular pulse with four beats per measure, where the first beat is often emphasized. This emphasis creates a
hierarchical structure in time, guiding our listening experience and contributing to the sense of forward
motion and resolution in the music.

Tempo and the Perception of Time Flow

The perceived speed of music, or tempo, has a direct impact on our physiological and psychological
responses. Faster tempos often elicit feelings of excitement, urgency, or joy, while slower tempos can
evoke calmness, sadness, or solemnity. These associations are not arbitrary; they are likely rooted in our
innate biological rhythms and our evolutionary history. For instance, increased heart rate and respiration
often accompany faster musical tempos, mirroring physiological responses to excitement or exertion.
Acoustically, tempo influences the density of musical events within a given time frame, affecting the
overall sonic texture and the listener's cognitive load in processing the incoming information.

Meter, Accentuation, and Auditory Expectation

Musical meter, the organization of beats into regular groups, creates a framework for auditory expectation.
In a duple meter (like 2/4 or 6/8), there's an expectation of emphasis on the first beat and a weaker beat on
the second. In triple meter (like 3/4), the emphasis is on the first beat, with two weaker beats following.
These accented pulses create a rhythmic grid that listeners unconsciously track. When composers adhere to
these expectations, it reinforces the sense of order and predictability. Deviations from these expectations,
such as syncopation (placing accents on normally weak beats), can create rhythmic tension and interest,
challenging and engaging the listener's perceptual system. The physics of sound pressure levels contributes



to perceived accents; stronger attacks or louder notes are physically more prominent and thus perceived as
more emphasized.

Scales, Modes, and Tuning Systems: Mathematical Ratios and
Sonic Character

Classical music theory is built upon systems of scales, modes, and tuning. These theoretical frameworks are
fundamentally grounded in mathematical relationships between frequencies, dictating the specific pitches
available for melodic and harmonic construction. Tuning systems define how these pitches are precisely set,
impacting the character and intervals of the resulting music. Western music predominantly uses
temperament, with equal temperament being the most common today. Equal temperament divides the
octave into twelve logarithmically equal semitones. This system allows for seamless modulation between
any key without significant detuning, but it means that most intervals, except the octave, are not pure
mathematical ratios.

Older tuning systems, such as Pythagorean tuning or just intonation, were based on pure integer ratios
derived from the overtone series. For example, just intonation aims for perfect thirds and fifths. While
these intervals sound exceptionally pure and consonant when played in isolation, they create challenges
when modulating to different keys, as the intervals will vary slightly from their pure forms. The choice of
tuning system profoundly affects the subtle sonic character of music. A piece played in just intonation will
have a different "color" and a more pronounced sense of consonance within its primary key compared to
the same piece played in equal temperament. Understanding these distinctions is vital for acousticians
aiming to recreate specific historical soundscapes or to analyze the sonic nuances of different musical
traditions.

The Mathematical Basis of Intervals and Scales

Scales and modes are essentially curated collections of pitches, organized around a tonic or central note. The
relationship between these pitches is defined by specific interval patterns. For instance, the major scale is
characterized by a series of whole steps and half steps (W-W-H-W-W-W-H). Acoustically, each "step"
corresponds to a specific frequency ratio. In just intonation, a whole step is typically a 9:8 ratio, and a half
step is a 16:15 ratio. The combination of these ratios within a scale creates its unique sonic identity and its
characteristic emotional feel. Modes, such as the Dorian, Phrygian, or Lydian, are essentially variations of
the major scale, achieved by starting on a different degree of the scale and maintaining the same intervallic
pattern. This simple theoretical shift in starting point results in a distinct set of intervals relative to the new
tonic, producing vastly different sonic qualities.



The Influence of Tuning Systems on Musical Timbre

While timbre is primarily determined by the overtone series of individual instruments, the overall tuning
system of an ensemble can subtly influence the perceived timbre of the music as a whole. In systems like
just intonation, where certain intervals are acoustically pure, the overtones of different notes tend to align
more precisely, leading to a richer, more resonant sound, especially when chords are played. This
alignment enhances the perception of consonance and can create a warmer, more blended sonic texture.
Equal temperament, by introducing slight compromises in the purity of most intervals, can result in a
slightly "thinner" or less resonant sound, particularly in large ensembles or when complex chords are
sustained. This acoustic reality explains why composers and musicians throughout history have grappled
with the choice of tuning systems, seeking the optimal balance between intervallic purity, harmonic
richness, and the flexibility to explore different tonal centers.

Melody and Contour: The Psychoacoustics of Musical Lines

Melody, the sequential arrangement of musical notes to form a coherent musical phrase, is a fundamental
element of classical music theory. While theory provides the structure – the notes, their durations, and
their relationship to a key and scale – the psychoacoustics of how we perceive and process these sequential
pitches are crucial to understanding melody's impact. Melody is not just a string of notes; it possesses a
contour, a shape that our brains interpret as having direction, tension, and release. Ascent in pitch often
suggests striving or excitement, while descent can imply resolution or repose. These perceived qualities
are not arbitrary; they are linked to our innate understanding of gravity and physical movement,
influencing how we experience musical phrases as having a narrative arc.

The relationship between melody and harmony is also a key area where theory and acoustics converge. A
melody’s effectiveness is often judged by how well it fits within the underlying harmonic progression.
When melody notes align closely with the notes of the accompanying chord (chord tones), the sound is
perceived as consonant and stable. When melody notes fall outside the chord (non-chord tones), they create
dissonance and tension, which typically requires resolution. This interplay between consonance and
dissonance, guided by theoretical principles, is a powerful tool for creating emotional depth and forward
momentum in music. The physics of sound waves interacting at different frequencies, as we've discussed
with intervals, underlies this perceived stability and tension.

The Role of Auditory Memory and Expectation in Melody Perception

Our perception of a melody is heavily influenced by auditory memory and expectation. As a melodic line
unfolds, we retain earlier notes in our working memory and develop expectations about what notes are
likely to follow. These expectations are shaped by our familiarity with musical conventions, scales, and



harmonic progressions. When a melody adheres to these expectations, it feels familiar and satisfying.
Conversely, unexpected melodic turns can create surprise, intrigue, or even discomfort, depending on the
context. The brain actively predicts upcoming pitches based on the established melodic and harmonic
context, and the accuracy of these predictions influences our enjoyment and engagement with the music.
This predictive processing is a fundamental aspect of how our auditory system makes sense of sequential
acoustic information.

Contour and its Acoustic Implications

The contour of a melody – its ups and downs – has direct acoustic implications. Ascending melodic lines
generally involve an increase in frequency, while descending lines involve a decrease. This continuous
change in frequency is perceived as movement. The rate of this change, combined with the size of the
intervallic leaps, contributes to the perceived energy and character of the melody. Large leaps can create
dramatic gestures, while stepwise motion feels more fluid and lyrical. The relative loudness of notes within
a melodic line also contributes to its contour and expressive quality. A crescendo (gradual increase in
loudness) as a melody ascends can amplify the sense of striving, while a decrescendo as it descends can
enhance the feeling of relaxation or fading away. These are all physical acoustic phenomena that are
harnessed and interpreted through the lens of musical theory.

Form and Architectural Acoustics: The Influence of Structure on
Sound Propagation

Musical form, the overarching structure of a composition, has a profound and often overlooked connection
to architectural acoustics. The principles of musical form, such as repetition, variation, development, and
contrast, are not merely abstract organizational tools; they influence how sound energy propagates and
decays within a performance space. For instance, a fugue, with its intricate interplay of melodic lines and
contrapuntal development, creates a complex sonic texture that can reveal much about the acoustic
properties of a hall. The precise placement and duration of musical statements, pauses, and crescendos
within a sonata form, for example, can interact with the reverberation characteristics of a concert hall,
affecting the clarity, fullness, and perceived spaciousness of the sound.

Composers, even if not consciously considering architectural acoustics, have historically written music that
implicitly suited certain performance spaces. The grandeur of symphonic works from the Classical and
Romantic periods, with their broad melodic lines and powerful dynamic contrasts, often benefits from
large, resonant halls that can sustain the sound and create a sense of awe. Conversely, the more intimate and
intricate chamber music often thrives in smaller, acoustically drier spaces where the individual lines and
subtle details can be heard clearly. Understanding the relationship between musical structure and acoustic
behavior allows acousticians to design spaces that optimize the listening experience for specific types of



music and ensembles.

Reverberation and the Decay of Musical Sound

Reverberation, the persistence of sound after the original sound source has stopped, is a critical factor in
architectural acoustics. It is essentially the accumulation of reflected sound waves within a space. In a
concert hall, reverberation time (the time it takes for the sound to decay by 60 dB) is a key metric. Music
theory’s concept of sustain and decay in notes directly interacts with this. A sustained note played by a
string instrument or a choir will contribute to the overall reverberant field in a hall. If the reverberation
time is too long, clarity suffers, and rapid passages can become muddy. If it is too short, the music can sound
dry and lifeless, lacking resonance and warmth. Composers’ use of longer notes and sustained harmonies,
particularly in Romantic-era music, is acoustically amplified in reverberant spaces, contributing to the
perceived richness and grandeur.

Diffusion, Absorption, and Spatialization of Sound

The way sound waves are reflected, absorbed, and diffused within a performance space also interacts with
musical composition. Diffuse reflections, which scatter sound in multiple directions, contribute to a sense of
envelopment and spaciousness. Absorptive materials, such as heavy curtains or specialized acoustic panels,
reduce the amount of sound reflected, thereby shortening the reverberation time and improving speech
intelligibility or the clarity of complex musical textures. Music theory’s emphasis on rhythmic clarity and
precise articulation in genres like Baroque or early Classical music often benefits from spaces with less
diffusion and absorption, allowing the sharp attacks of instruments like harpsichords and violins to be heard
distinctly. The spatialization of sound, how different instruments or voices are perceived to emanate from
specific locations, is also influenced by the acoustic design of a hall, working in conjunction with the
composer's orchestration and spatial arrangement of the ensemble.

Orchestration and Timbre: The Science of Sound Color

Orchestration, the art of assigning musical parts to different instruments in an ensemble, is where classical
music theory most directly interfaces with the physics of sound production and timbre. Composers choose
instruments not only for their pitch and rhythmic capabilities but also for their unique tonal colors, or
timbres. As discussed earlier, timbre is determined by the harmonic content (overtones) and the attack and
decay characteristics of an instrument’s sound. A skilled orchestrator understands the acoustic properties of
each instrument and how they will blend or contrast when played together.

For example, the warm, rich tone of a cello might be used to carry a lyrical melody, while the bright,



piercing sound of a piccolo might be employed for accentuation or to cut through a dense orchestral texture.
The interplay of different timbres creates the sonic tapestry of orchestral music. The physics of how air
vibrates in a flute, how a violin string is bowed, or how a brass valve changes the length of the air column
all contribute to the distinct sonic signatures of these instruments. Music theory provides the framework
for combining these sounds harmonically and melodically, while acoustics explains the underlying physical
reasons for their unique qualities and interactions.

Instrument Families and their Acoustic Properties

The traditional families of the orchestra – strings, woodwinds, brass, and percussion – each possess distinct
acoustic characteristics. String instruments, with their vibrating strings and resonant bodies, produce a rich
spectrum of harmonics, contributing to their expressive capabilities. Woodwinds, such as flutes and
clarinets, rely on the vibration of air columns within tubes, with different types of bore (cylindrical or
conical) and fingering systems influencing the harmonic series. Brass instruments, using the player’s lips as
a buzzing source, produce complex harmonic spectra that are shaped by the instrument’s tubing and bell.
Percussion instruments, ranging from pitched instruments like marimbas to unpitched instruments like
cymbals, offer a vast array of timbres, often with complex, non-harmonic partials.

Blending and Contrasting Timbres for Sonic Effect

The art of orchestration involves strategically blending and contrasting these timbres to achieve specific
sonic effects. Blending occurs when instruments with similar harmonic content or complementary
overtones are played together, creating a unified, rich sound. For instance, doubling a melody in octaves
between a violin and a flute can create a smooth, blended sound, though the underlying timbral differences
are still perceptible. Contrasting timbres involves juxtaposing instruments with significantly different sonic
qualities to create distinct layers or highlights. A sharp brass fanfare might contrast with a smooth string
accompaniment, or a delicate woodwind solo could emerge from a dense orchestral texture. These choices,
guided by theoretical understanding of musical roles and acoustic principles of sound perception, are
fundamental to creating the evocative and varied sound worlds of classical music.

The Enduring Legacy of Music Theory in Acoustics

The examination of classical music theory through the lens of music acoustics reveals a deeply integrated
relationship. From the fundamental physics of pitch and frequency to the complex interplay of timbre,
harmony, and rhythm, theoretical concepts find their tangible expression in the science of sound. The
mathematical elegance of scales and tuning systems, the psychoacoustic perception of consonance and
dissonance, and the temporal organization of rhythm all have direct correlates in the physical behavior of



sound waves and their interaction with our auditory systems. Furthermore, the structural principles of
musical form and the choices made in orchestration directly influence how sound behaves in performance
spaces and how diverse instrumental timbres are perceived. This interdisciplinary understanding not only
enriches our appreciation of music but also provides invaluable insights for composers, performers,
acousticians, and anyone seeking to understand the profound connection between the art of music and the
science of sound.

FAQ

Q: How do musical intervals relate to frequency ratios in acoustics?
A: Musical intervals are defined by the mathematical ratios between the frequencies of two notes. Simple
ratios, like 2:1 for an octave or 3:2 for a perfect fifth, result in consonant intervals because their overtone
series align favorably. More complex ratios lead to dissonant intervals due to greater interference between
overtones.

Q: What is the role of the overtone series in instrument timbre?
A: The timbre, or tone color, of a musical instrument is determined by the relative intensity and presence
of its overtones (partials that are multiples of the fundamental frequency). Different instruments produce
distinct overtone spectra, which is why a flute sounds different from a trumpet even when playing the
same note at the same loudness.

Q: How does musical meter affect our perception of sound?
A: Musical meter, the organization of beats into regular groups, creates a framework for auditory
expectation and temporal perception. Accented beats, as dictated by meter, help us predict the flow of
music and create a sense of rhythmic structure and drive. Deviations from these expectations, like
syncopation, create tension.

Q: What is the difference between just intonation and equal temperament
in terms of acoustics?
A: Just intonation uses pure integer frequency ratios for intervals, resulting in exceptionally pure-sounding
consonant intervals within a given key. Equal temperament divides the octave into twelve logarithmically
equal semitones, making all intervals (except the octave) slightly impure but allowing for seamless
modulation to any key.



Q: How does reverberation time in a concert hall affect the perception of
musical form?
A: Reverberation time influences the clarity and sustain of musical notes. In highly reverberant halls,
longer sustained notes and slower tempos can blend together, creating a rich, enveloping sound. In drier
spaces, faster tempos and clearer articulation become more prominent, allowing for greater detail in
complex musical structures like fugues.

Q: What is psychoacoustics in the context of music theory and acoustics?
A: Psychoacoustics is the study of how humans perceive sound. In music, it explains why certain
combinations of pitches are perceived as consonant or dissonant, how we interpret melodic contours, and
how our brains process rhythmic patterns, bridging the gap between objective acoustic phenomena and
subjective musical experience.

Q: How does orchestration relate to the physical properties of musical
instruments?
A: Orchestration is the art of assigning musical parts to instruments. This choice is directly informed by the
physical properties of each instrument, such as its bore shape, material, and sound production mechanism,
which dictate its unique timbre, dynamic range, and agility.

Q: Can musical consonance be explained solely by physics, or are
psychoacoustic factors also involved?
A: While physics provides the foundation by explaining frequency ratios and overtone alignment,
psychoacoustic factors are also crucial. The human auditory system's processing, including critical bands and
neural interpretations, plays a significant role in our subjective perception of consonance and dissonance.

Q: How do musical scales, like the major scale, create a distinct sonic
character?
A: Musical scales create a distinct sonic character through the specific arrangement of whole and half steps
(intervals) relative to a tonic. These intervals correspond to unique frequency ratios, and their combination
within a scale defines its harmonic flavor and emotional quality.



Q: What is the significance of the attack transient in musical acoustics and
music theory?
A: The attack transient, the very beginning of a sound, is crucial for timbre perception and instrument
identification. It's the initial burst of sound energy and contains high-frequency components that are
characteristic of how an instrument starts producing a note, which is vital for both acoustics and for
composers to exploit instrumental colors.
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