.
\ '
. . S S
) . -
) .
) v ) . A 0oy
. P M O\ . x .
. J \¢ . o
. 3 3 . . . - ] Z .
' ' ;. . ’ 4 . .
.‘, N W, . e & ' < . x .
] ! ' ' . N e .
\ .
- . .
\
. - .

- .
4 A ]
i .

. A . .
« ‘

\ ' \ 3 . . A
\ A} M . .
. .
3 \ | \} 2 el Y
¥ 1
s . \ N AN .
) » .
) \ L . > .
\ . . \ . o' . d
C \ N 3 il s, 0 »
- Y . - -: -
. hy - »
. 5 %

.

Thursday, June 5t, 2025 WISTEM Sound Adventure 1



Lindsay’s wheel of acoustics

Earth sciences

Physics of
Earth and

Electrical and
Oceanography chemical

Fundamental
physical acoustics

Medicine

Life sciences
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Mechanical radiation theater
in all material media acoustics

Physiology
Psychology
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Engineering

Architectunal

Visual arts




An iIIustr'at,ed Lindsay"s'whe.el of acoustics
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LIFE SCIENCES
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What is music? That is a very difficult question indeed...
--Diana Deutsch

¢
”‘A-

Sound is the operational code of the universal
dimensions and, simultaneously, a progenitor.

--Vangelis
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Wave motion

2002, Dan Bussell

®2002, Dan Bussell

The height of a wave is its AMPLITUDE.
ACOUSTICS is the science of sound.

The loudness of sound is characterized by DECIBELS.
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Why do things oscillate?

F = mais NEWTON'S law

F = —kxis HOOKE'S law

Masses oscillate when they feel an acceleration (a) in proportion to
how far they move (x):

ma = —kx

The FREQUENCY of oscillation is \/k/m
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What makes an oscillation a wave?.

Thursday, June 5t, 2025

A WAVE oscillates in time and space.

f(x —ct)

c is the speed at which the wave travels.

For sound waves, the function fis PRESSURE.

WIiSTEM Sound Adventure



SUPERPOSITION states that waves can be added together.
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Reflection

REFLECTION is the bouncing of waves off surfaces.
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Height {rm)

REFRACTION is the bending of waves upon entering a different medium.
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Diffraction

If you were outside an
open door, you could still
hear because the sound
would spread out from
the small opening
as if it were a
localized source
of sound.

Diffraction

around post
Diffraction

O@ past small

opening.

Suppose you bought a

concert ticket without

looking at the seating chart and

wound up sitting behind a large post.
You would be able to hear the concert
quite well because the wavelengths of
sound are long enough to bend around
the post.

If you were several wavelengths
of sound past the post, you would
not be able to detect the presence
of the post from the nature of the
sound.

DIFFRACTION is the spreading and interference of waves in space.
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At high frequencies, sound (and light) is described by arrows called RAYS.
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Harmonics

Waves traveling in
opposite directions
add to each other.

HARMONICS arise due to waves being confined by two boundaries.

HARMONICS form the basis of HARMONY, which, along with RHYTHM,
MELODY, and TIMBRE, form the basis of MUSIC.
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Acoustic waves arise and subside in SILENCE.
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Word bank for Crstw'ofd puzzle -

NEWTON
HOOKE
AMPLITUDE
DECIBEL
FREQUENCY
ACOUSTICS
WAVE

| PRESSURE
SUPERPOSITION
REFLECTION
REFRACTION
DIFFRACTION
RAY
HARMONIC

| MUSIC
HARMONY
RHYTHM
MELODY
TIMBRE
SILENCE
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