
Please quietly have a seat.
For the first few minutes of class I’m going 

to perform my music for you.
_______________



UNDER THE MICROSCOPE

Composing Inside Sound Spectra

_______________



ANALYSIS / COMPOSITION OF SOUND SPECTRA

DERIVING TUNING SYSTEMS & SCALES

INSTRUMENT DESIGN & AUGMENTATION





Houses of Parliament, Dennis Johnson
(photograph)

____________

REPRESENTATIONAL IMAGE 



Houses of Parliament, Claude Monet
(oil painting)

____________

IMPRESSIONISTIC IMAGE



ADDITIVE RE-SYNTHESIS
____________

Complex 
Waveform

Complex 
Waveform

[ Re-Synthesized ]

Sine Waves 
[ different Frequencies, 
Amplitudes, Phases ]



ADDITIVE RE-SYNTHESIS

Analyze / Interpret / Manipulate / Synthesize



“I imagine myself as a sculptor in front of a stone
block which conceals a hidden form; a spectrum
will thus be able to conceal forms of different
dimensions which we can reveal according to
certain criteria [… ] and with the help of certain
instruments, active filtering, selection of tempered
pitches, spectral areas, spectral exploration [… ]
this composition technique, from the whole to the
unit, is opposed to the classical cellular
construction technique.”

–Tristan Murail

T. Murail, “Questions de cible,”  in 8, p. 154

Moscovich, Viviana.  “French Spectral Music:  An Introduction.”  Tempo, New Series no. 200 (April 1997), 



SPECTRAL COMPOSERS

Using the Orchestra as an Additive Synthesizer
____________



IMPRESSIONISTIC IMAGEREPRESENTATIONAL 
IMAGE

( Digital Recording )

PROCESS

Spectral Composition as Additive Re-Synthesis
____________



CAPTURE : Recording Digital Audio from a Sound Source
____________

SPECTRAL COMPOSITION – STEP BY STEP

SOURCE = Trombone – Low E



CAPTURE : Recording Digital Audio from a Sound Source
____________

SOURCE = Trombone – Low E



ANALYSIS : Measuring the Frequency & Amplitude of Partials  
____________



INTERPRETATION : Identifying Prominent Partials
____________

l



RE-SYNTHESIS :  Assigning Partials to Acoustic Instruments 
____________



COMPOSITION : Manipulating Spectral Materials to Create a Score

Partiels (1975), Gérard Grisey
____________



COMPOSITION : Manipulating Spectral Materials to Create Music

Partiels (1975), Gérard Grisey
____________



GLENN BRANCA
____________

Composing for the Harmonic Series 

Symphony No. 3 – “Gloria”  (1983), Glenn Branca
( Music for the First 127 Intervals of the Harmonic Series ) 



Symphony No. 3 – “Gloria”  (1983), Glenn Branca
( Music for the First 127 Intervals of the Harmonic Series ) 

GLENN BRANCA
____________

Composing for the Harmonic Series
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Harmonic Series

Integer Multiples of a 
Fundamental Frequency

e.g.
110 Hz  x  1, 2, 3, 4, 5, 6, 7, …

Proportional Relationships (Ratios) 
Between Harmonics 

=

Basis for Tuning Systems & Scales
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Harmonic Series

[
[
[
[
[
[

[
]
]
]
]
]
]
]

2 / 1

4 / 3

6 / 5

8 / 7

10 / 9

12 / 11

14 / 13

3 / 2

5 / 4

7 / 6

9 / 8

11 / 10

13 / 12

15 / 14

5 / 3

9 / 7

13 / 11

7 / 5

11 / 9

13 / 15

7 / 4

8 / 5

11 / 8



493.88	Hz

Harmonic Spectra & Tuning Systems_______________

Course Approximations of 
Intervals found Low in the 

Harmonic Series

Basis for 12 Notes/Octave 
Western (Tempered) Instruments

Intervals found High in the 
Harmonic Series

Notes that do NOT conform 
to Equal Temperament

EQUAL TEMPERAMENT
____________

MICROTONES
________

Intervals found Low in the 
Harmonic Series

Small, Whole-Numbered Ratios
( Consonant Intervals )

JUST INTONATION
________

( Multiples of Prime Numbers ≥ 7 )
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Harmonic Series

[
[

[
]
]

]

2 / 1

4 / 3

6 / 5

3 / 2

5 / 4

9 / 8

5 / 3

8 / 5

3 / 2

1 / 1

15 / 8

EQUAL TEMPERAMENT

JUST INTONATION

=
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Harmonic Series

[
[

[
]
]
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2 / 1

4 / 3

6 / 5

3 / 2

5 / 4

9 / 8

5 / 3

8 / 5

3 / 2

1 / 1

15 / 8

EQUAL TEMPERAMENT

JUST INTONATION

=
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Harmonic Series

[
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[
]
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2 / 1

4 / 3

6 / 5

3 / 2

5 / 4

9 / 8

5 / 3

8 / 5

4 / 3

1 / 1

15 / 8

EQUAL TEMPERAMENT

JUST INTONATION

=
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Harmonic Series

[
[

[
]
]

]

2 / 1

4 / 3

6 / 5

3 / 2

5 / 4

9 / 8

5 / 3

8 / 5

4 / 3

1 / 1

15 / 8

EQUAL TEMPERAMENT

JUST INTONATION

=
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Harmonic Series

[
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2 / 1

4 / 3

6 / 5

3 / 2

5 / 4

9 / 8

5 / 3

8 / 5

3 / 2

1 / 1

15 / 8

5 / 4

EQUAL TEMPERAMENT

JUST INTONATION

≈



EQUAL TEMPERAMENT



JUST INTONATION
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] 5 / 4
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Harmonic Series

[
[
[
[

]

]
]
]

8 / 7

10 / 9

12 / 11

14 / 13

7 / 6

11 / 10

13 / 12

15 / 14

9 / 7

7 / 5

11 / 9

13 / 15

7 / 4

11 / 8

NOPE !
NOPE !
NOPE !

NOPE !
NOPE !
NOPE !

NOPE !
NOPE !
NOPE !

NOPE !
NOPE !
NOPE !
NOPE !
NOPE !

NOPE !

NOPE !

NOPE !
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NOPE !

NOPE !

NOPE !

NOPE !

NOPE !

NOPE !

EQUAL TEMPERAMENT

JUST INTONATION

≠

( MICROTONES )
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Harmonic Series
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13 / 15

7 / 4

11 / 8
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Harmonic Series
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NOPE !
NOPE !

NOPE !
NOPE !
NOPE !

NOPE !
NOPE !
NOPE !
NOPE !
NOPE !



15 

14

13

12

11

10

9

8

7

6

5

4

3

2

1 

Harmonic Series
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New Tuning Systems
New or Augmented 

Instruments



Tuning Systems & Instrument Design

HARRY PARTCH 
( 1901—1974 ) 

_______________



HARRY PARTCH
_______________



MULTPLE (3+) BRIDGE STRINGED INSTRUMENTS

Yuri Landman (b. 1973) 
_______________



_______________
MULTPLE (3+) BRIDGE STRINGED INSTRUMENTS

Yuri Landman (b. 1973) 



ZITHITAR

Ben Luca Robertson (b. 1980) 
_______________



ALUMITONE

Ben Luca Robertson (b. 1980) 
_______________



AUGMENTED INSTRUMENTS

Live Additive Synthesis & Electro-magnetic Actuation
_______________



“ROSEBUD”

Actuated Instrument
_______________

Input 
Source

Amplified 
Output from 

Vibrating 
Strings

Electro-Magnetic Signal 
Activates Resonance in Strings



ANALYSIS / COMPOSITION OF SOUND SPECTRA

DERIVING TUNING SYSTEMS & SCALES

INSTRUMENT DESIGN & AUGMENTATION



THANK YOU
_______________


