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The basic traits of The 103 T hing become quite clear in the transcription. Indeed, if we
exclude the last forty seconds, the piece contains much less sudden textural changes than Di
Scipio's, and the interventions of a specific sound tend to last for quite a long time, making The
103" Thing a piece focusing on micro changes, on smoothness, rather than rapid and abrupt
shifts. The transcription also confirms the traits observed in the spectrogram.

Let us observe, for example, how the material presented in the B section is almost
completely different from that of the A section: the latter is loud and built for the most part
around one very rich and clangorous sonority, “shards,” while the former is softer and focusing
on the contrast between the destabilizing interventions of certain noisy sounds (such as
“scraping”) and the stability of pitched sonorities like “tones.” In addition, the overlapping of the
sections can be clearly seen, for instance, between measures 3 and 4. At this point the A section’s
sounds start a long decrescendo, while the B section’s sounds are slowly and softly introduced,
until they take over completely around the middle of measure four. Similarly, the b' section
transitions into the A' section by way of introducing “tick snap” in measure 9, and gradually
increasing its presence until taking over completely in measure 10, where the material of the B
section disappears.

From the transcription it is also possible to visualize how several of the sounds
characteristic of A come back in the last section. Because of this, it is once again possible to re-
label a section, from C to A". The A' section functions in fact as a kind of elaborated reprise of
the material of A. This is quite easy to hear of course, but it can not be asserted with certainty
just by looking at the spectrogram. It is thanks to the transcription that we can see the evolution
of the A sounds into the A' section.

The most relevant feature of the transcription, however, is its ability to show quite clearly
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the most important characteristic of this piece, which relates to the metaphor of the wave
mentioned above. Indeed, when we think about a wave (no matter what kind of wave, e.g., an
ocean wave or a sine wave), we think about an entity exhibiting alternating states, with
conditions of high and low affecting one or more parameters, characterized by smooth in-
between transitions and often balancing each other out: an important metaphor for Henderson's
piece, in that a constant alternation of states is in effect what drives the piece forward.
Alternations of different kinds are of course common to most musical languages, and were
observed in Di Scipio's piece as well, in the juxtaposition of stable and unstable sonorities,
resulting in certain level of stability that was described as Stability Index. The main difference is
that while in Di Scipio this aspect only affected the textural differences between one sound and
the other, and it wasn’t characterized by smooth transitions, in The 103" Thing there seems to be
a tendency to move between alternate states at many levels of the compositional endeavor, from
the morphology of the created sounds, to the large scale organization of the piece.

We have already observed how the intensity alternation between sections affects the large
scale organization of the piece. More specifically, we can see how the first section is
characterized by very high dynamic levels. Indeed, the piece begins with a fortissimo instance of
“shatter,” followed by a forte passage of “shards,” which is itself punctuated by accented hits. As
we reach the second measure “shards” stabilizes and descends into a mezzo forte, but this is
accompanied by the entrance of “noise,” making the overall intensity higher.

Transitional sonorities such as “fire” and “horn” enter pianissimo, anticipating the overall
tone of the second section. When this begins, in measure four, we can only observe sounds
playing in a range from pianissimo to mezzo forte. Indeed, this corresponds to the dynamic range

of the section. Even in the second part the range remains the same, if we exclude the accented
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hits of “snap” at the end of measure 8, which in effect constitute a transition into the final
section. Despite the general soft volume of the section, however, it is possible to identify small
intensity surges at the very beginning and end of it. This is due to the accumulation of more
sonorities (trailing away from the first section in measure 4, and the addition of “tones” and
“spoon” in the second part), which do not necessarily posses a higher intensity per se, but
contribute to the overall perception of increased volume.

The dynamic range of the A' section, on the other hand, is quite the opposite: from mezzo
forte to fortissimo, just like the A section. Starting and ending with fortissimo instances of
“snap,” the section is characterized by a middle section with softer sounds, but still very high
perceived intensity, due to the accumulation of multiple sonorities.

The intensity alternations thus provide a bridge between the A and A' sections and form a
large-scale projection of the wave motive. This sense of wave-like motion is heightened by the
smooth transition between the sections. Indeed, as we have already observed, the first section
slowly fades out leaving space to the material of the second. Similarly, the B section increases in
intensity through the interventions of “snap”, and towards its end goes to a fast crescendo that
brings us to the beginning of the A' section, so that the boundary between the two is softened.

As I have mentioned the wave motive is as important for the larger architecture of the
piece as it is for the creation of the single sections. Indeed, if we look at the first section we will
notice that it is primarily based on one long stretch of “shards,” which fills the section from
measure 2 until its end. “Shards” is a compound sonority, formed by all the sounds that a gesture
like moving glass shards in a box entails (like “mouth” in Di Scipio's piece). Around the end of
measure 1, however, it is stabilized in a kind of fixed gesture that alternates roughly every three-

four seconds peaks of higher intensity to stretches of lower intensity, as if the motion of the hand
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moving the shards about were not constant, but heavier and/or faster at times® The effect created
is really not unlike that of sea wave, moving back and forth creating the typical oscillating
intensity pattern. Henderson, however, avoids repeating the gesture at equally distant time-
points, as in a loop. This helps creating variety, avoiding a stalling effect. Despite its relative
stabilization, indeed, “shards” still remain a quite complex sonority, filling almost the entire
frequency range with a plethora of ticking particles, a quite turbulent sonic mass.

9 <6

The second section is dominated by three sounds: “horn,” “tones,” and “fire.” Despite
being morphologically different, all three display wave related characteristics. “Fire,” which is
the noisiest of the three and is completely pitch-less, appears as a sort of a “leftover,” filtered
version of “shards,” in that it seems to occupy a small, higher frequency range and is much
softer, but it is still formed by rapid successions of noisy pulse-like elements, like “shards.”
Indeed, it shares with it an inconstant intensity behavior, which can be reminiscent of a wave
motion, even if the succession of intensity spikes seems much more randomly distributed than in
“shards.”

“Horn,” on the other hand is a relatively pitched sonority whose deployment is not
continuous but appears at almost constant time intervals. It consists of short (around three-four
seconds) instances characterized by an envelope with slow attack and even slower release. This
also creates a wave-like effect in the sound intensity, reinforced by the moments of silence
immediately following the instance.

Lastly, the morphology of “tones” is related to that of “horn” in that it consists of very

small instances (about /2 of a second) of clearly pitched material separated by silence. Because

the instances repeat quickly and constantly, one has almost the feeling of hearing a continuous

3 One should imagine as a comparison, the typical brush motion of a jazz drummer. The rotation of the hand of the
snare drum is not constant, thus creating peaks of intensity that follow the piece's rhythm.



sound, but the perception of oscillating intensity—again our wave-like pattern—is nonetheless
definitely present.

In the third section, which differs from the previous two primarily for the lack of stable
sounds—if we exclude the beginning and ending instances of “snap” that is stabilized into a
continuous conglomerate of pulses—the wave motive does not appear as an image of some
sound's amplitude behavior, but rather, as it would be more common in pitched music, as a
metaphor of frequency movement. Indeed, if we observe the motion of “bullet” and “electric
buzz” in measure 10 and 11, we will notice that it consists of downward glissandos for the
former, and of upward glissandos for the latter. Although the two sounds do not always alternate,
and sometimes appear simultaneously, we could say that their up-down movement in the
frequency domain also mimics the motion of a wave, in that it smoothly fluctuates between
opposite states.

As I have noted in the previous chapter, intensity and density do not always go together.
More specifically, concerning Di Scipio's piece I have noted how increases in density are often
but not always mirrored by an increase in intensity. In Henderson's piece this is even less the
case.

I am again using the term “intensity” to refer to the perceived loudness. On the other
hand, I use the term “density” to refer to a combination of elements, namely number or sounds or
voices playing at the same time, rhythm of the passage’, and occupied frequency range: the
higher the value of these elements, the higher the density. The only section of The 103" Thing
that exhibits high density and high intensity is the third. The lack of stable sounds, the fast pace,

the amount of simultaneous sonorities, and the clangorous nature of them, makes this section

4 . . . . .
Rhythm is used here in a general sense: the speed of succession of instances of one or more sounds. No regularity
is implied.
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very dense.” The previous two section, however, are in state of equilibrium with regards to
density. Despite a dense outset, the A section soon settles to a slow pace with few but clangorous
sounds involved. The B section is also slow paced, and less clangorous in nature; the number of
sounds playing together is however higher than that of A. Also, because of the polyphonic nature
of the pitched sounds of B, the number of voices is even higher, thus heightening the sense of
density. When “tones” comes in, we have over 10 different voices playing at the same time,
compared to a maximum of 4 in the A section (6 if we include the transition). Because of these
factors, we could say that A and B have a similar density level, in neither case being very high.
Let us now observe the dominance pattern of the 103" thing. The following table

presents the dominant sounds of the piece. It is read in the same way as that of chapter 3.

Sections A B A’
Rank b b’
1 “Shards” “Fire” “Tones” “Snap”
“Horn” “Shatter”
2 “Shatter” “Knock” “Fire” “Bullet”
“Roll” “Scraping” “Horn”
3 “Knock” “Noise” (“Snap”) “Knock”
“Roll”
4 “Snap” “Knock” “Buzz”
“Scraping”
5 “Noise” “Noise”
6 (“Horn™)
(“Fire”)

In the table, sounds in parentheses are transitional sounds, so they don't really belong to
the main textural ground of the pertaining section. Nonetheless, “snap” in section b' is quite loud

and therefore present in the foreground, thus becoming a quite dominant, albeit rogue sonority in

> As we have seen in Di Scipio, High density combined with high intensity tends to create a chaotic effect. Indeed,
in the conclusion of his piece Henderson seems interested in creating a “firework” ending, a kind of Gran Finale
counteracting the calm of the previous section.



the subsection.

A quick look at the table confirms the connection between A and A' and the status of
divider of B, whose sounds are almost entirely different from those of the other two. Indeed,
there seems to be only one exception. Only one sound carries through all three sections: “knock.”
This sound, however, averages a third position in the dominance rank. This makes it, at least on
the surface, a secondary sonority throughout the entire piece. One could therefore not assert
“knock” to be the central sound of the piece, as it was for “water tube” in Audible Ecosystems
3b: its position is too far in the background, so it can not be heard as the carrier of the piece
overall color. However, it does stand out as a unifier in a piece where the general timbre appears
to shift quite radically from one section to the next.

The table reveals how the first and last sections are comprised primarily of clangorous
sounds. In both of them, the sense of the main sound-producing material, glass, is very much
present. The central difference lies in their stability, since A is dominated by a sound that appears
primarily in a stable form, while A' exhibits a turbulent assemblage of short or erratic sounds.
The first section's pillar of stability, “shard,” is not only non-dominant in A', but is altogether
missing. A', indeed, has no stable sound, and the ones that could potentially be stable are
destabilized by glissandos. In general, A' focuses on sounds that were only briefly introduced in
A, or that occupied a secondary role. One should for example look at the role given by
Henderson to “snap” in A', where it becomes the most dominant sound, while in A it occupies
the fourth position. Additionally, the two new sounds introduced in A', “buzz” and “bullet,” are
in effect variation of “noise” and “snap” respectively.

Contrary to the outer sections, the B section is comprised mostly og stable sounds, and

most of all, by pitched sounds or clangorous sounds with narrower frequency bandwidths. This
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entails that arriving to B the composer decided to remove the roughness of the previous section
by concentrating on lighter sounds. This factor, along with the softer dynamics, is responsible for
the overall perception of calmness associated to this part. In section B, glass as a source material
is nearly inaudible, at least on the surface. However, as we have seen it is possible to hear “fire”
as a reduced version of “shards,” creating, along with “knock,” a connection with the previous
material.

In this section, Henderson seems more concerned with exploring the frequency domain.
This is confirmed by the two most dominant sounds of the section, “horn” and “tones,” which are
pitched in nature. “Horn,” is in a way less powerful than “tones.” Not only it is not so clear in
pitch, but it is also very often tied to “knock,” which sounds almost as “horn's” determining
event.® When “tones,” comes in, however, it creates a shocking contrast compared to the
beginning of the piece. It is indeed worth spending a few words on the notes brought about by
the two pitched sounds.

“Horn” exhibits primarily three pitches: C2, Eb4 and Ab6. The C is in effect a quarter
tone lower than normal instrumental tuning. These notes give to b, the first part of the B section,
a general minor mode aura, in that the very high Ab is perceived as a a kind of suspension to the
implied triadic note G. It is of course unlikely that Henderson was purposefully seeking to create
a tonal harmony in this piece, and it seems more feasible to think that the result is serendipitous,
perhaps driven by the isolation of partials of the lower note. This last hypothesis seems to be
confirmed by the entrance of “tones.”

The pitch pattern of “tones” is much more elaborate than that of “horn.” At its start

“tones” has four voices playing simultaneously, the lowest of which is a G2 (tuned at 100Hz, a

6 . . o .
When this happens, one perceives “horn” as a consequence of “knock,” as if it were determined by the resonances
in “knock's” reverb.
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bit higher than classical tuning). This note is actually the only one of “tones,” that is not
pulsating, but continuous. All the other notes partaking into the formation of the polyphonic units
are high multiples of the lower frequency (e.g., F#6 at 1500Hz, E7 at 2600 Hz, B7 at 4000 Hz
etc.). Rather than exhibiting a specific chordal pattern, indeed, it seems that the composer was
interested in using upper partials of the lowest note to create a complex harmonic spectrum.
Nonetheless, one cannot avoid noticing the fifth relation occurring between the bass notes of the
two sounds (C2 and G2), almost as if the composer had wanted to delve into the remnants of the
past.

Earlier in the chapter I have explained how Henderson's piece constitutes a kind of theme
and variations, the theme being the action of breaking glasses, and its related sound. As we have
seen, this is clear insofar as certain sounds are de facto perceived as variation from their
statement at the beginning of the piece. This idea of variation becomes however more
problematic in the B section, in that the only sound clearly derived from earlier ones is “fire.”
This is thus the point in which Henderson's own insights become analytically viable. We know
from Henderson himself that there is a connection between “tones” and the clearly glass driven
sounds of the piece(e.g. “shatter”): as I have explained earlier the “tones” are derived from the
glass hitting the surface right before shattering. Taking now this information into account, we
can conclude that the B section is a sort of investigation of the inner sounds derived from the
main gesture of breaking glasses, while the outer sections are concentrated on the surface sounds,
those that do not need filtering or heavy manipulation in order to be audible.

More specifically, we could envision the piece as proceeding in the following manner:
from a first statement of the complete sound theme (breaking glass, comprised of four separate

sounds “‘shatter,” “roll,” “snap,” and “shards”) in measure 1, we move to a first investigation of



the sound that forms the second part of the source (shards bouncing around) in measures 1-4.
Then the focus shifts on the details of the source (embedded sounds not perceivable at first) in
measures 4-10, and finally we go back to the surface of the source, but varying now the first part
(the hitting) in measures 10-12. The following scheme shows the form of the piece interpreted as

a theme and variations:

Theme | Var.l | Var.lla — Var.llb | Var. 111

m.1 mm.1-4 mm. 4-6 — mm.7-10 mm.10-12

3.4 Analyzing The 103 Thing. The Instability Index.

An analysis of the The 103" thing through the Instability Index seems to come in support
of interpreting the piece as a theme with variations. As I did for Di Scipio's piece, it is indeed
possible to establish an SI for each measure of the piece, thus allowing us to observe the network
of SI transformations at both the local and the global level.

In Henderson's piece SI's tend to not oscillate much within sections. This is due to the
composer's style, which does not rely so much on a timbral tension-release contrast, but focuses
on long sound stretches and smooth transition to concentrate on the textural variations as
described above.

Example 3.4.1 presents the SI network of the first section of The 103" thing. One notices
right away how the piece starts in a very unstable way. This corresponds to the statement of the
theme, which is comprised mostly of unstable sounds. It is an almost completely unstable

measure, if it weren't for the late stabilization of “shards” and the introduction of “noise.” After
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this, the SI drops suddenly to a 0+ degree. It would be 0, if it weren't for the interventions of
“knock” at the end of the measures, and for the fragmentary nature of “shards.” In measure 3

rises to 1+ because of “knock,” and so it stays until the end of the section.

Section A

1 2 3 4 5

MEASURES H
Example 3.4.1. SI Cartesian graph of section A of The 103" Thing.

Example 3.4.2 shows the SI graph for the second section of Henderson's piece. Not
surprisingly, it displays overall a very low SI, which gets a somewhat higher in the transitions
because of the mixing with material from A and A'. Indeed, starting from a 1+ index in measure
4, we drop to 1 in measure 5 to a near 0 in measure 6, corresponding to the entrance of “tones”
into the picture. Only when “snap” comes back, we reach back to SI 1.

Example 3.4.3 finally shows the SI graph of the last section. Since the beginning of the
section in measure 10, the SI climbs directly to 3+, showing a very unstable passage. The
passage is nonetheless slightly more stable than what follows in view of the presence of “buzz,”
and to an extent of the stabilization of “snaps,” in which the occurrences of the sound are so

close to each other so to form a single conglomerate of pulses. In measure 11, which constitutes

the bulk of the short finale, one can not find a single stable sound. The SI of this passage is 4,
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and it goes along very high density and intensity, expanding in effect what happens at the very

SECTION B
4 Subsection b " Subsection b’
3t ==
3+
T 1
2 ——
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] ] ] ] ] | |
0 1 1 1 | | 1 1
4 5 6 7 8 9 10
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Example 3.4.2.The SI graph of section B of The 103" Thing.

Section A’
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S
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1 1
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Example 3.4.3. SI Cartesian graph of section A' of The 103" Thing.




123

beginning of the piece.

I should note that the piece concludes with another 'stabilization' of “snap,” although this
is too short (2 seconds) to affect the SI. This ending however, mirrors the opening in reverse: as
we had a very sharp attack in measure 1, and the piece began with a sforzando, we have now a
sforzando finale, only with a very sharp and sudden release. As we did in the previous chapter,
we can now determine the SI network of the entire piece by averaging the SI of each section.
What the SI graph of The 103" thing shows is a 'soft DOWN- sharp UP' motion indicating the
peculiar status of the third section. The beginning measure slightly raises the average for the first
section, but does not affect it much. If we compare the piece's graph to that of the first section,
however, we will notice how the former appears to be an almost perfect retrograde of the latter.
This emphasizes the connection between the piece's end and its opening, and seems put the
above described retrograde relation into a broader perspective: the entire piece as a retrograde
expansion of its first section, at least from a stability standpoint. Example 3.4.4 shows the SI

graph for The 103" thing, and compares it to that of the first section.

3.5 Conclusion

The investigation on the SI relations concludes my analysis of The 103 Thing. As
noted in chapter 2, my transcription method, along with technological tools such as the
acousmographe, would allow us to entertain other types of analysis as well, such as Roy's
method, or Tiiziin's method (see note 10 , chapter 1). For instance, we could note how my

remarks on “fire” and on the B section in general—seen as an investigation of the hidden sounds
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The 103rd Thing (of 10,000) Section A

T ! \

0 ] 1 ] 0 ] 1 1 ]
I I I I I I

A B A 1 2 3 4

SECTIONS ——> MEASURES ——>

Example 3.4.4. SI Cartesian graph of The 103" Thing (left), compared to that of Section A. The two are
almost perfect retrograde of each other (Section A has a lower node and an extra one).

of the main action source—could translate well into Tiiziin's ZOOMIN function, which describes
a relation between sounds (his TC), and ultimately between sections (his TCS), consisting of one
element being derived from a part of the previous (hence the photography borrowed zoom
metaphor). However, the point of my dissertation is certainly not that exhausting all analytical
possibilities, but to provide an functional method to solve the music-theoretical hindrance that
concerned electroacoustic music since its inception. Indeed, the method seem to bring good
resulsts for Henderson's piece as well, and in this chapter I have shown how the piece can be
transcribed and apprehended, examining local components and unfolding their relation to the
large-scale design. Audible Ecosystems 3b and The Nature of the 1 03T hing (of 10,000)
ultimately formed a nice contrast, confirming how the method I pursued can be applied to a
variety of timbral music, written in different styles and with different techniques.

In the next chapter I will conclude my research, summarizing my methodology, its
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benefits and its limitation, and setting the premises for future research.
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Conclusion

I started my research from a simple basic premise: when we listen to any piece of music

we apply the same basic conduct, namely we look for discrete elements (at either microscopic or

macroscopic level) and we try to relate them. Accordingly, I proposed a way to show these

elements on a score, so that they can in fact be compared and related. More specifically, in the

present research I have attempted to do the following:

1.

Provide a manageable method to transcribe electroacoustic music. By “manageable” I
mean relatively simple and fast. The method is not specifically tied to particular styles of
electroacoustic music. It is a method made for music theorists, referencing the common
practice of musical notation. It consists of identifying the sounds of a piece, showing their
basic morphological characteristics and tracking their evolution over time on a quasi-
traditional score.

Show how transcriptions made according to my method can be used as a basis for
analysis with some success. Different analytical strategies were applied to show the
flexibility of the transcription method. Some of these strategies were original, others were
borrowed from different repertoires.

Show that timbral music, particularly electroacoustic music, can be structurally defined
and apprehended in ways that are similar those of pitch-based and rhythm-based music.
Such structural characteristics may or may not be consciously present in the mind of the
composer (hence the word “emerging” in the dissertation’s title).

I believe the biggest advantage of my method lies in its “in-between” status, between

precision and approximation, between detail and the general view. It can show very precise

information, if needed in a particular context, but it does not have to. It can show a great deal of
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details, or remain quite general. This is a quality that I could not identify in previous studies such
as those that I mentioned in chapter 2. Also, it is intuitive enough so to allow a musician to
master it quickly, without having to acquire a great knowledge of acoustics and computer-
science, or psychology and psychoacoustics. In this ease-of-use and flexibility lies its greatest
potential: it can be applied to pieces that, even if part of the electroacoustic realm, are
stylistically very different.

On the other hand, my method is not without limitations. As we have seen, because of my
intention to maintain an intuitive approach, detailed investigations on the morphology of specific
sound objects, such as those carried out by Fennelly and Schaeffer (and his followers Chion and
Smalley), are specifically avoided. Therefore, if one were willing to classify each sound in a
piece according to indisputable parameters, and perhaps to show micro-transformations in the
timbral morphology between different occurrences of the same sound, he would probably have to
implement my method with additional elements (such as, for example, extended Fennellian
strings). Also, my method can hardly inform how the piece was put together, so it cannot be
used to inform on several compositional methods and, most of all, sound synthesis methods.

Without doubt, my ideas can be refined and implemented. Indeed, my hope is that music
scholars, especially those who are not electroacoustic music composers themselves, can use this
as a starting point to approach the timbral repertoire, and can develop it to produce rewarding
analyses. It could also become a useful tool for students, in order to allow them to familiarize
with the subject matter from the aesthesic point of view, rather than the poietic one.

In the future, it would be desirable to see comparative analyses on pieces that include
both pitch-based material and timbre-based material, perhaps through the transcription (or re-

transcription, in case a graphic score already existed) of the timbral material, to be superimposed
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to the regular notation. In particular it would be desirable to see my method applied to classical
electroacoustic literature that did not yet receive successful analysis, or, in some cases, that
received successful analysis that was not focused on the perceived timbral structure. Indeed,
classics such as Stockhausen's Gesang der Jiinglinge, or Varese's Poeme électronique have been
discussed and described in detail by numerous theorists and by the composers themselves. These
pieces rely heavily on modern techniques of pitch and rhythm organization, therefore we can
find numerous texts that describe such techniques at great length, and in some cases even
accurately list all the sounds that were used in the compositional process. The poietic dimension,
in other words, is amply covered. In some cases we can even find examples of reversed
engineering, were technology aided analyses seek to reveal what sounds were used to compose
the piece, even if such sounds cannot be perceived by listening to the finished piece due to the
heavy manipulation they underwent.' The perceptual dimension, however, both of the pieces as
a whole and of the relation between the instrumental parts and the electronic parts, is still left to
be illustrated. My method could indeed be used to fill this void, listing in a transcription all the
sounds as they are perceived, rather than composed, and tracking their evolution in time and the
perceptible structural relations they involve.

Finally, it would most certainly desirable to see my ideas developed by young theorists in
connection to the work of young electroacoustic composers, to help bridge the actual gap

between the two categories.

! park T.H., Hyman D., Leonard P., Hermans P. (2011). "Towards a Comprehensive Framework for Electro-
acoustic Music Analysis," in Proceedings of the 2011 International Computer Music Conference, Huddersfield,
England.
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