Translated from Stephen McAdams, Perception et cognition de la musique, Editions J. Vrin, Paris, 2015.

CHAPTER 4

THE TEMPORALITY OF MUSIC LISTENING

Creators of the temporal arts—music, cinema and dance—devote a great deal of energy and imagination to
elaborating the way the structure of their works unfold in time. Given that such forms can span several minutes, tens
of minutes, and in some cases several hours, we might ask what the subjective reality of these forms is if we take into
account the limits of human memory. The way we pose the question of form is already full of presuppositions
concerning what form is, what it can be, and what role it plays in the temporal arts.

The theoretical approaches to musical form can be classed into about three categories, albeit with fuzzy boundaries
between them. A first category considers form “out of time;” it includes what Philippe Lalitte calls “architectonic”
and “organicist” theories.! These approaches are classic in several Western traditions of music analysis. The
architectonic approach involves descriptions in terms of motives, phrases, periods, and sections, the former ones
embedded within the latter. The organicist approach conceives form as “a living organism that develops from a core
structure that takes root in the tonal organization,”? represented in some theories of this type in terms of hierarchies of
harmonic relations that extend up to the whole work, even if this work lasts an hour and a half, as in the case of a
Mahler symphony. Memory and the temporal aspects of the listening process, that is, the phenomenological and
psychological aspects, are not often taken into account by these approaches. Indeed, one might say that they
presuppose that memory is infinite and exhaustive. In their defense, we should recognize that with a few exceptions,
their aim is not to describe the “experience” of the form, but rather, at a more or less “objective” (or neutral) level, the
structure of the musical object being studied.

A second approach to musical form essentially consists of denying its psychological existence. A radical example
of this approach is the concatenationist theory of Jerrold Levinson, who considers that musical experience exists only
in the moment, and that the global experience of a work is the concatenation of successive moments: “Musical form
is centrally a matter of cogency of succession, moment to moment and part to part.”’3 This concept is not without links
to Karlheinz Stockhausen's notion of Momentform as it was embodied, for example, in his piece Kontakte for electronic
sounds, piano and percussion:

Each moment, whether a state or a process, is individual and self-regulated, and able to sustain an independent existence.
The musical events do not take a fixed course between a determined beginning and an inevitable ending, and the moments
are not merely consequents of what precedes them and antecedents of what follows; rather the concentration on the Now—
on every Now—as if it were a vertical slice dominating over any horizontal conception of time and reaching into
timelessness, which I call eternity: an eternity which does not begin at the end of time, but is attainable at every moment.*

A striking aspect of this conception of form is the absence of memory, or perhaps the denial of its implication in
the accumulation of musical information, in the inference of temporal trajectories and in the comparison of things

1. Philippe Lalitte, “Conditions de possibilité d’une rhétorique formelle pergue” [Possible conditions of a formal perceived rhetoric],
Intellectica, vol. 48-49, 2008, p. 103-114. These two terms are, following the distinction proposed by Lawrence M. Zbikowski, between “atomistic”
and “chain-of-being” theories (Conceptualizing Music: Cognitive Structure, Theory, and Analysis, Oxford, Oxford University Press, 2002, p. 310).

2, «... un organisme vivant qui se développe & partir d’une structure-noyau qui prend racine dans I’organisation tonale.” Lalitte, “Conditions
de possibilité¢ d’une rhétorique formelle pergue,” p. 3. [my translation]

3, Jerrold Levinson, Music in the Moment, Tthaca, Cornell University Press, 1997, p. 14. [Author's emphasis]

4. Karlheinz Stockhausen; cited in Karl Heinrich Worner, Karlheinz Stockhausen: Werk-Wollen, 1950-1962, KoIn-Rodenkirchen, P. J. Tonger,
1963. English version: Stockhausen: Life and Work, translated from the German by Bill Hopkins, Berkeley, University of California Press, 1973,
p. 46-47. [Author's emphasis]



heard at a given moment with those heard in the not-too-distant past of the piece. At the same time, Levinson seems
to accept that the past might influence the present through a “[...] tacit, unconscious correlation of present passages or
bits with earlier ones, rather than explicit, conscious grasp of relationships of the broad-span sort.”> As such, although
he adopts a concatenationist position in opposition to the explicit consideration of large-scale architectonicism or
organicism, he nonetheless admits that the processes that resemble those of memory can operate implicitly. One might
conclude that the distinction he effectively tries to make is between implicit and explicit apprehension of form.

A third approach considers that form exists “in time.” In this conception, large-scale form is the shape of lived
experience through time and its resonating reminiscences, rather than an out-of-time structure that one can apprehend
entirely.® This is the conception of musical form of composers such as Roger Reynolds who considers that the work
of the composer is to shape experience with sound.” The temporal component of experience is thus crucial. This
approach evokes the emerging domain of cognitive dynamics, of which Mari Riess Jones is one of the pioneers through
her reflections on time and processing constrained by time during music and everyday listening.8 A central part of this
approach is the interaction between two types of processes over time: perceptual organization, attention, the storage
and retrieval of memories, and the generation of expectancies on the one hand, and the emotional, affective, and
aesthetic reactions on the other. Because such processes are dynamic, their study requires the use of methods that are
sensitive to temporal evolution in order to address the perceptual, cognitive, and emotional issues of musical listening
and the psychological experience that results from them. This also suggests the importance of using real, whole pieces
of music in natural listening situations.

Many important questions about the experiential dynamics during music listening still need to be posed and
addressed. What are the relative contributions of perceptual and cognitive processes in listening to music of different
styles? How do the processes of perceptual processing, attentional dynamics, and the play between memory and
perception contribute to musical apprehension—or comprehension—and emotional and aesthetic reactions to music
as it evolves in time? What is the nature of what remains when the music has ended? What are the time constants of
various aspects of memory in musical experience, i.e., do certain memories degrade faster than others? What are the
contributions of musical structure and the interpretation in a performance on the temporal form of a listener's
experience?

The project presented in this chapter was developed to address some of these issues by way of a long piece of
contemporary music composed by Reynolds especially for the project. This work is entitled The Angel of Death. 1t
was conceived according to formal properties that allowed for the study of certain dynamic listening processes, that
is, those that evolve over time, all the while completely fulfilling the artistic aims of the composer. In collaboration
with him, the decision was made to focus on two aspects of the listening experience: one related to the perceptual
processing of the musical structure over time, more specifically the feeling of resemblance of materials that are
repetitions or variations of the thematic materials already heard in the piece; the other related to the emotional force
or intensity felt by the listener as a function of the musical structure and its sonic properties. These aspects of the
perceptions and reactions of the listeners were measured in a continuous fashion in a concert hall. Other experiments
were conducted in the laboratory with the aim of studying the perception of musical similarity, the perceptual structure
of the thematic materials and the interaction in memory of thematic materials and their transformations or variations.
This project raises questions concerning the nature of musical form, the role of familiarity and recognition in music
listening, and the temporal evolution of emotions evoked by the music.

5. Levinson, Music in the Moment, p. ix.

6. Lalitte qualifies this approach to form as “energetic” or “kinetic” (“Conditions de possibilité d’une rhétorique formelle pergue”). In
musicology, this approach is represented by the work of Boris Vladimirovitch Assafiev (Mysuvixanvuas ¢popma xax npoyecc, 2 volumes, Moscow,
State Musical Editions, 1930-1947; Leningrad, Muzgiz, 1971. English version: Musical Form as Process, translated from the Russian by James
Robert Tull, 3 volumes, Columbus, Ohio State University, 1976) and of Ernst Kurth (Musikpsychologie [Music Psychology], Berlin, Hesse, 1931),
to cite only these two.

7. Roger Reynolds, “A perspective on form and experience,” Contemporary Music Review, vol. 2, no. 1, 1987, p. 277-308.

8. Mari Riess Jones, “Time, our lost dimension: Toward a new theory of perception, attention and memory,” Psychological Review, vol. 83,
no. 5, 1976, p. 323-335; Mari Riess Jones & William Yee, “Attending to auditory events: The role of temporal organization,” in Stephen McAdams
& Emmanuel Bigand (Eds.), Thinking in Sound: The Cognitive Psychology of Human Audition, Oxford, Oxford University Press, 1993, pp. 69-
112. Au sujet du domaine de la dynamique cognitive, voir Lawrence M. Ward, Dynamical Cognitive Science, Cambridge, MIT Press, 2002.



THE PROJECT: THE ANGEL OF DEATH °

Art allows for a relation with the external world that gives free reign to the creative potential specific to the human
species. Artistic creation distinguishes itself in this way from numerous cognitive activities traditionally studied in the
domain of the cognitive sciences. Artistic creation, and more specifically musical creation, is not, however, free of all
constraints. Music is a form of free expression, partly symbolic and partly founded directly on sound, which is
nonetheless constrained by a system of norms—of plausibilities—, and this, even if these norms seem to exist solely
to be subtly surpassed and modified. The “supervised liberty” that characterizes musical creation teaches us something
fundamental about the plasticity of human cognitive function. Indeed, musical systems continue to evolve and to be
modified over the course of human history. This evolution, in its turn, requires cognitive systems that produce and
understand the musical systems and that allow listeners to adapt themselves to these new organizations permanently.
This adaptation does not always happen without resistance. The impassioned debates generated throughout the 20th
century by the emergence of what is called “modern” and “contemporary” music bears witness to the importance of
the social and aesthetic stakes raised by a question that is, in the end, essentially cognitive and artistic in nature.
However, this confrontation of the cognitive and the artistic is rarely addressed in explicit fashion and in direct
collaboration.

The composer Reynolds and I met at IRCAM at the beginning of the 1980s and we began a collaboration that led
to the integration of psychoacoustic results concerning auditory segregation (see Fig. 1.10) in the composition of his
work Archipelago, composed in 1982 and 1983; he applied independent vibratos to the even and odd harmonics of
melodies played by several instruments, thereby splitting them into two new “virtual” sound sources and made them
travel independently through space over an array of loudspeakers. In 1993, we began a series of exchanges that led us
to a project born of our desire to collaborate around the creation of a specific musical work. The artistic object'*—a
chamber concerto for piano—was conceived in order to provide to the psychologists a unique access to the process of
musical creation itself. The goal was to explore the perception and cognition of the contemporary musical forms and
materials in their relations to the intentions and aims of the composer. The form, the materials, and the composition
of the work became the subjects of a scientific study on the perception and reception of the music, as well as on its
emotional and aesthetic impact. The scientific enterprise was present during the whole creative process and gave rise
to a unique set of experiments at the world and North American premiers of the piece. In an experiment conducted for
the first time in real time, listeners recorded certain aspects of their perception, memory, and emotional reactions to
the music, all the while experiencing this music for the first time in a concert.

This project involved an interdisciplinary collaboration over a period of six years. The fruits of this utopian
gathering of arts and sciences encompasses the conception and perception of musical materials, their transformations
by score-based compositional techniques and by computer-processing of the sound samples, as well as the musical
form conceived as a dynamic experience through time. Reynolds proposed the original form of the work to Emmanual
Bigand and me at the end of 1997. The discussion between the three of us that followed at UCSD, joined by Gerald
Balzano, concerned both the way the form of the work would allow the study of the influence of large-scale form on
perception during listening to the work and the question of what kinds of experiments could be conceived to test
hypotheses on this type of “situated” perception. The primary thematic materials, conceived in versions for piano and
for chamber orchestra, were characterized, composed, and orchestrated in 1998 and at the beginning of 1999. The
orchestral versions of the materials were recorded at UCSD in the Spring of 1999 with the Sonor Ensemble conducted

9. This chapter summarizes a project that involved three teams: the Perception et Cognition Musicales team at the Sciences et Technologie de
la Musique research unit (UMR STMS) at IRCAM-Centre Pompidou in Paris and the French Centre national de la recherche scientifique (CNRS),
a second team assembled by Reynolds in the Music Department of the University of California, San Diego (UCSD), and a third team around
Emmanuel Bigand at the Laboratoire d’étude de I’apprentissage et du développement (LEAD) a joint laboratory of the CNRS and the Université de
Bourgogne in Dijon. The music-analytic, musicological and psychological results of the project were published in large part in an e-book I co-
edited with Marc Battier (Creation and Perception of a Contemporary Musical Work: The Angel of Death by Roger Reynolds, Paris, Ircam-Centre
Pompidou, 2005), which includes the republication of articles in a special issue of the scientific journal Music Perception (vol. 22, no. 2, 2004)
dedicated to the perceptual part of the project. In the present chapter, I draw freely from the writings of my composer (Roger Reynolds) and
musicology (Philippe Lalitte and Frangois Madurell) colleagues when I need to relate certain compositional or musicological points.

10, TRCAM-Centre Pompidou commissioned the work The Angel of Death for piano, chamber orchestra and computer-processed sounds from
Reynolds. The world premier took place in the Agora Festival at IRCAM-Centre Pompidou in Paris in June 2001 with the pianist Jean-Marie Cottet
and the Ensemble Court-Circuit conducted by Pierre-André Valade. The North American premier took place in the Time Forms Festival at UCSD
in April 2002 with the pianist Gloria Cheng and the Sonor Ensemble conducted by Harvery Sollberger.



by Harvey Sollberger. The piano versions were recorded at IRCAM in May 2000 by the pianist Jean-Marie Cottet.
These recordings became not only the basis for psychological experiments on the thematic materials, but also the
source materials for the layer of computer-processed sounds, created with the assistance of the computer music
designer Frédéric Voisin at IRCAM in 2000 and 2001. The score was finalized in Spring 2001.

The general objective of the project, aside from the central goal of creating a musical work, was to bring objective
elements of reflection to the questions raised by musical creation within an approach to research that unites the
methods and theoretical frameworks of the cognitive sciences and social sciences. The study of contemporary musical
creation presents an essential theoretical and methodological advantage: to be able to conceive of scientific research
in direct interaction with a composer. However, composers don't compose music “in general,” they compose specific
pieces. Therefore, the project necessarily had to focus on a single work, although this work was conceived in coherence
with the general objectives of the project itself, which was simultaneously artistic and scientific. In the framework of
this interactive project, the goal of the psychologists was thus to analyze:

1) the process of invention and problem-solving in musical composition;

2) the perceptual processing and memorization of musical materials and the variations and transformations applied
to them;

3) the integration of the materials and their transformations into the composition itself;

4) the experience during listening to the whole piece in a concert situation, this last point being affected by the
integration of the materials.

This ambitious project necessitated the implication of people with a diverse set of skills, including musicologists,
psychologists, and technicians, in addition to the composer of the work.!! Each category of collaborators brought their
own set of concepts, vocabulary, presumptions, and thought processes, which we had to confront and reconcile over
the course of the project.

The whole project has already been described in detail elsewhere.!2 Here, I will focus primarily on the aspects that
are directly related to the temporality of music listening and propose a reflection on its implications for music theory
and musicology.

STRUCTURE OF THE WORK AND THE THEMATIC MATERIALS

The compositional process adopted by Reynolds evolved over several decades and led him to an elaborated
conception of each aspect of a work.!3 According to the composer, this process is related to the fact that his father was
an architect and also to the fact that he had finished his studies in physical engineering before starting his university-
level music training. He considers that the use of the imagination, the creation of sketches and graphics, textual
description, and the association with extramusical elements are as much a part of “composition” as writing the final
score itself. The distinctive sign of his compositional method is to work with a formal diagram on which he conceives
the entire detailed structure of the work, before starting to determine the inner details. However, as Lalitte remarks,
Reynolds does not view the formal plan as a rigid framework that must necessarily be filled, but rather as a conceptual
structure that allows his intuitive and subjective impulses to be optimized.!4

The two halves of the work

Reynolds first conceived the plan of The Angel of Death in two main parts, each lasting about 17 minutes in their
final form. They constitute the same "landscape of opportunity" traversed in two distinct ways. The Section part (S
hereafter) presents the materials in a way that maximizes the identity of the sections and the moments at which the
structural landmarks articulate themselves in the listener's mind. In the Domain part (D hereafter), the listener must

11 See Philippe Lalitte, “Compulsory figures,” in McAdams & Battier (Eds.), Creation and Perception of a Contemporary Musical Work,
Roger Reynolds, “Compositional strategies in The Angel of Death for piano, chamber orchestra and computer processed sound,” in McAdams &
Battier (Eds.), Creation and Perception of a Contemporary Musical Work.

12 See McAdams & Battier (Eds.), Creation and Perception of a Contemporary Musical Work.

13 Roger Reynolds, Form and Method: Composing Music, edited by Stephen McAdams, New York, Routledge, 2002. For an analysis of the
unique position occupied by Reynolds' ceuvre, see Lalitte, “Compulsory figures.”

14 Philippe Lalitte & Frangois Madurell, “Retrospective reflections,” in McAdams & Battier (Eds.), Creation and Perception of a
Contemporary Musical Work.



understand the elements as sources of influence radiating from the central element of each theme, rather than as clearly
delineated sections. Therefore, the D part is by nature more continuous and organic, and its internal boundaries are
less notable. These two ideals are represented graphically in Figure 4.1 by squares and ovals, respectively. The parts
are vertically aligned to reveal the temporal correspondences between them (T1 = theme 1, TRI—3 = transition
between the materials of T1 and T3, COMB2/4 = combination of the materials of T2 and T4, RepStrat = repetitive
strata; these elements are explained below). The grey rectangles represent the central sections of the thematic
materials.

The basic materials comprise the five “thematic elements” (T1 to T5). It should be noted that the notion of thematic
element for Reynolds largely surpasses in duration and in content the traditional notion of musical theme. These
materials, called “themes” to lighten the text, are in fact short compositions each having its proper form: beginning,
definition of its terrain, evolution, and end. They are complete musical textures and not musical themes with a single
melodic-rhythmic line.!5 Each theme has a central subsection that Reynolds calls the “core element” (indicated by the
grey squares in Fig. 4.1). The themes are presented in their entirety in the S part. In the D part, only the core element
appears in its initial form, the rest being a greater or lesser transformation of the other subsections of the theme.

Other sections include the “regions”!¢ of combination of materials of different themes (COMB2/4 for the materials
of T2 and T4), as well as the regions of transition between the materials of one theme and those of another (TR1—>3
for the materials of T1 and T3). In addition to the thematic materials and their direct derivatives (COMB and TR), there
are three nonthematic elements that appear in very similar form in the two parts. One is a very extended, centrally
positioned section called Other. This passage is a concatenation of cyclic ostinati that are expressly out of phase in
order give a global impression of constant change, but without direction: always the same, always different, and going
nowhere. It is a unique event that in no way participates in the rest of the work. The other element is a series of
rhythmic and more directional ostinati organized in repetitive strata (labeled RepStrat in Fig. 4.1). Additionally, an
Interlude for piano, rhetorically similar to the core element of T5, manifests itself just before this theme in both parts
and serves as a kind of premonition of the Epilog, also play by piano at the end of the work. There are two large
structural silences, one of 11 seconds between COMB2/4 and Other, that gives listeners a moment of reflection to
integrate everything that has preceded it and to prepare them for the marked difference of Other, and the other is an
equilibrating silence of 9 seconds between T4 and RepStrat.
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Figure 4.1. Schematic diagram of the structure of the two main parts of The Angel of Death.

15 Reynolds, “Compositional strategies in The Angel of Death.”
16 Reynolds uses the term “region” to designate the different sections of the form. I thus employ this term to maintain coherence with his
writings.



The two parts have similar global temporal structures in the sense that the core elements of the themes, as well as
Other, RepStrat and Interlude, occur at identical moments in both parts. This temporal structure is revealed by the
superposition of the two parts in Figure 4.1. Around these temporal pillars, the materials are developed differently
within each part. In S, the boundaries between themes, the TR and COMB regions, as well as the other regions, are
clearly demarcated. Two of the combinations (COMB3/5 and COMB1/2/3) are present in D but not in S. In the D part,
the materials overlap and interpenetrate more, giving a more organic and diffuse sense to the musical flow. Note, for
example, that the clear delimitation of T1, T2, TR1—3 and T3 in the S part are lost with the overlap of the materials
of T1 to T3 in the corresponding region of the D part. This distinction is one of the composer’s essential aesthetic
objectives.

The piano and orchestra each present certain materials in each part, thus creating a stratified structure. Furthermore,
the materials played by the piano in one part (for example, T1, TR1—>3, RepStrat in S and T2, COMB2/4, TR2—4, TS
in D) are incarnated by the orchestra in the other part. Thus, even though the core elements of the themes come back
at the same moments in the two parts, they change instrumentation from one to the other. The only exceptions to this
rule are that Other and Interlude remain in the piano in both parts.

Although the instrumentation suggests that the work is a sort of concerto for piano and chamber orchestra, Lalitte
remarks that the relation between the soloist and the orchestra does not follow the traditional scheme of a concerto in
which the soloist leads in dialogue with the orchestra, which must respond.!” The order of presentation of the thematic
materials alternates between the two instrumentations, and the materials were composed without tying them to a
specific instrumentation, but taking into account the compositional constraints specific to the two realizations.!®
However, the formal structure of the work is more complex than a simple alternation: in addition to the presence of
regions dedicated solely to the piano (Other and Interlude), the two parts of the work present specific manifestations
of the concerto genre. In S, the alternation between strata of the piano and the instrumental ensemble represents a
constant variation of the equilibrium between a domination by the piano culminating in the Other section, then a
reversal in which the orchestra subsequently takes over with the previously mentioned exception of Other and
Interlude. Another relational logic is created in the D part where the zones of influence of the piano and orchestra are
less defined temporally and some are more nested in others; the writing creates the overlap and favors fusion and
heterogeneity. As such, even if the two strata still exist, the relation between the piano and ensemble is much more
deeply connected. Lalitte proposes that this difference in the relation between soloist and ensemble has consequences
for the reception of the piece.!? In S, the soloist has to focus the audience's attention in order to be the point of reference,
whereas in D the soloist is no longer the principle referent. To the contrary, the pianist can acquire a much stronger
power of attraction when appearing alone in Other and Interlude.

The materials change strongly between S and D with the exceptions already mentioned above (Other, Interlude,
RepStrat, and the core elements). RepStrat and the core elements only undergo a change in instrumentation, and Other
is transformed in the second half of the work by an electroacoustic elaboration, but remains recognizable per se. Lalitte
is of the opinion that it is these elements as carriers of invariance that subtend the formal coherence of the piece.20 As
far as the core elements are concerned, they fill both an expressive function and function as prototypes for the
elaboration of the subsections of the themes. They must possess strong identities to be able to adapt to the
transformation procedures. As such, the composer states that the formal design increases the tendency of the listeners
to pay conscious attention to their memory processes: the formal structure stratifies and personalizes the listeners'
experience. Reynolds calls this kind of form “revelatory” and considers that it is profoundly different from
“communicative” forms. The design of the revelatory form invites the listener to a meaningful interaction, not by way
of a common message addressed to all, but in inciting them to benefit individually and at the highest possible level of
@esthetic experience.?!

17 Lalitte, “Compulsory figures.”

18 On this subject, see Stephen McAdams, “Problem-solving strategies in music composition: A case study,” Music Perception, vol. 21, no.
3,2004, p. 391-429; Frangois Madurell, “The Angel of Death: Timelessness of the Pianistic Gesture,” in McAdams & Battier (Eds.), Creation and
Perception of a Contemporary Musical Work.

19 Lalitte, “Compulsory figures.”

20_ Ibid.

21 Reynolds, “A perspective on form and experience,” p. 306.



The thematic materials

The five thematic elements last from 23.5 to 99.5 seconds. The term “theme” may lead to confusion here as
mentioned briefly above. Lalitte insists on the fact that in the present context, these elements are not simple melodic-
rhythmic themes with a purely linear character, but are veritable compositions, each following its own trajectory and
including a beginning or introduction, a middle or phase of evolution, and an end, the role of which can be assimilated
to that of cadence or mechanism of closure.22 In other words, the principle functions that contribute to the creation of
the form remain stable at this local level. The themes are composed with subsections, each with its own characteristic
content, notably in the S part. This type of restricted time scale facilitates the establishment of reference points for the
listeners.

The thematic elements have evocative titles that characterize them linguistically (Theme 1: Equilibrium in
extremis, Theme 2: Contradictory assertion, Theme 3: Tremulous uncertainty, Theme 4: Jagged rips, and Theme 5:
Interior line). Each theme includes from four to nine subsections that are planned in advance in detail (see Figs. 4.2
and 4.3). In these figures, the subsections are delimited by the rectangles and their temporal proportions are drawn
from a logarithmic series. The annotations specify the character, the palette of pitches (or pitch resource in the
composer's words), the durations of the subsections in seconds, and the tempo. The internal proportions of the
durations, the pitch resource, the textural character, the formal shaping, the rhythmic vocabulary, and the
instrumentation are all established in categorical fashion. Reynolds considers that it is crucial for the thematic elements
to be strongly and distinctly characterized so that the structure can be heard and that the themes can adopt the roles of
“characters” in the dramaturgy of the piece.2?
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Figure 4.2. Textural diagram created by the composer for Theme 2: Contradictory assertion.

22 Philippe Lalitte, “Other(s),” in McAdams & Battier (Eds.), Creation and Perception of a Contemporary Musical Work.
23 Reynolds, “Compositional Strategies in The Angel of Death.”
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Figure 4.3. Textural diagram created by the composer for Theme 4: Jagged rips.

The musical materials play a central role in The Angel of Death in that they occupy a perceptual and cognitive
function in relation to the form of the work and are the subject of great conceptual effort on the part of the composer
to define and refine their nature and the distinctions among them. Given that they were conceived, composed, and
recorded at the beginning of the project, we had the possibility to explore them experimentally and to analyze them
before the whole work was composed. The recording of these principle components of the work at the beginning of
the project was also required for artistic purposes—their use as a basis for the computer layer: after edits and
assemblages, they were to become the source materials to be processed by computer algorithms to obtain the ten
computer images that compose the electroacoustic layer of the piece.

In his article on his compositional strategies for The Angel of Death, Reynolds describes the palette of resources
that were pre-established: pitches, number series, and proportions that then form the thematic materials.2* He presents
the series of 18 disjoint pitches that is subsequently elaborated in a series of 56 conjoint pitches, the two sets being
used in several transpositions. He also describes the different ways that the numbers are used as norms that underlie
the feeling that the listener will have over time of what is probable in the universe of the piece. As Lalitte remarks,
this sense of the probable is necessary in order to grasp and be affected by what happens over the course of the piece.?’
The logarithmic series are used as proportions, a characteristic of Reynolds’ music analyzed by Lalitte, who shows
their unique and essential contribution to Reynolds’ temporal and textural aesthetic.26

The themes were conceived in pianistic terms, drawing from the history of pianistic gestures,2’ but they also had
to be translatable into parallel orchestral versions.28 All of the thematic materials were composed for both
instrumentations in order to fulfill the bipartite conception of the works’ form. To find an equilibrium between the
resemblance among the subsections of a given theme and the need for variation across the subsections to render the
theme musically convincing created a range of perceptual possibilities in terms of both intra- and inter-thematic
similarity relations. Two experimental studies were conducted to explore the perceptual structure of the themes and
the similarity relations among the subsections.

Sandrine Vieillard, Olivier Houix, Roger Reynolds, and I conducted experiments in which listeners were asked
first to group together the subsections of the themes that had a musical family resemblance and then to describe the

24 Ibid.

25 Lalitte, “Compulsory figures.”

26, Ibid.

27, See Madurell, “The Angel of Death: Timelessness of the pianistic gesture.”
28 See Reynolds, “Compositional strategies in The Angel of Death.”



similarities among the elements in each group.2® The data were analyzed to create a tree diagram that represents the
relative similarities of the 34 subsections of the five themes, with a separate diagram for each instrumentation. The
intra- and inter-theme relations basically depend on musical surface relations, such as melodic and rhythmic texture,
articulation, gestural properties, and timbre. Timbre plays a particularly important role when one compares the
similarity relations between the two instrumentations. Most notably, instrumentation, timbre, and the kind of timbral
change (smooth or disjoint) strongly affected the classifications for the orchestra version. In addition to the basic
perceptual properties, the similarity relations are also evaluated on the basis of the mood evoked by the subsections,
particularly for the orchestral versions. The similarity relations among subsections from different themes create
interesting possibilities for the ambiguity of thematic identity. However, the analysis of the perceptual data showed
that the composer avoided such potential pitfalls in the juxtaposition of thematic materials in the derived regions (TR,
COMB) of the work.

Philippe Lalitte, Emmanuel Bigand, Bénédicte Poulin-Charronnat, Charles Delbé, Daniel D’Adamo, and I have
shown that the strong rhetorical structure constituted by the sequencing of subsections, in interaction with the
perceptual properties of the musical surface, give rise to unity in spite of the musical variability within each theme.3°
We studied two things:

1) how listeners follow the musical progression of each theme by indicating their perception of functional
boundaries at subsections with a task involving segmentation during listening;

2) how they perceive the temporal implications of the subsections, that is, does a given subsection precede or
succeed another one rhetorically?

In the first phase, the listeners listened to the whole themes three times and had to make a different evaluation each
time. In the second listening, their task was to push a button each time they discerned a change in musical idea. These
segmentations corresponded for some to the discontinuities in the musical surface, but for others, the segmentations
were strongly influenced by the rhetorical structure of the themes. In the second phase, the listeners heard pairs of
excerpts taken from the themes (one or more consecutive subsections). The two excerpts either came from the same
theme or from different themes. Listeners first had to decide if the excerpts belonged to the same theme. If they judged
them to be from the same theme, they then had to say which of the two came first in the theme. The listeners (especially
the nonmusicians) had more difficulty with the second task. When they succeeded, the judgments of belongingness to
the same theme were based on surface similarities, and the temporal orientation depended on having previously heard
the whole theme. The listeners seemed to grasp the rhetorical structure during the segmentation task, but had difficulty
in judging the belongingness. This result suggests that the musical structure is easy to follow in time, all the while
being difficult to represent in an abstract fashion. Such a representation would have allowed listeners to judge precisely
the temporal articulation of the parts presented outside of their temporal context.

Score-based transformation of materials

One of the main ideas in Reynolds’ aesthetics is to rethink the basic principles of Western variation. Lalitte affirms
that the variation procedures employed in The Angel of Death are rather unusual for Reynolds. He distinguishes three
types of variation: by heterogenization (change of instrumentation and writing techniques between the S and D parts),
by continuous transformation (TR et COMB) and by derivation (RepStrat, the Interlude and the Epilog for piano found
at the very end of the work).3! Several of these techniques represent new tools for transformation that are not typical
of Reynolds’ previous work, but represent new directions in his compositional evolution.

29 Stephen McAdams, Sandrine Vieillard, Olivier Houix & Roger Reynolds, “Perception of musical similarity among contemporary thematic
materials in two instrumentations,” Music Perception, vol. 22, no. 2, 2004, p. 207-238; reprinted with demonstrations of the experiments in
McAdams and Battier (Eds.), Creation and Perception of a Contemporary Musical Work.

30, Philippe Lalitte, Emmanuel Bigand, Bénédicte Poulin-Charronnat, Stephen McAdams, Charles Delbé & Daniel D’ Adamo, “The perceptual
structure of thematic materials in The Angel of Death,” Music Perception, vol. 22, no. 2, 2004, p. 265-296; reprinted with demonstrations of the
experiments in McAdams & Battier (Eds.), Creation and Perception of a Contemporary Musical Work.

31 Lalitte, “Other(s).”
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Heterogenization

According to Lalitte, heterogenization is created by the changes in instrumentation and writing technique that
differentiate S and D.32 Reynolds has described the problems inherent in the conception of the materials for two
instrumentations, as well as the way in which the materials were transformed between the two parts of the piece.33

Two instrumentations. 1 examined the process of conception of the materials for two instrumentations in a series
of interviews with the composer.34 He clearly possesses acquired knowledge, very often explicit, of the performance
constraints of the piano and the orchestral instruments: what they can and can't do, individually and collectively. He
also masters the range of their timbral and articulation qualities. This knowledge allowed him to adapt what was
initially conceived as pianistic gestures to an orchestral realization. It also led him to adapt his writing style in order
to achieve the complex sequencing of instruments in extended pianistic gestures over several octaves, which surpasses
the range of individual orchestral instruments. This adaptation made use of quicker tempi than he would normally
have used, simpler subdivisions of the beat allowing precision in the relay overlaps between instruments related to the
metric structure, and the gestural reinforcement for creating timbral continuity in certain passages that traverse several
registers passing from one instrument to another. The conception of the pianistic textures clearly draws from intimate
knowledge of the ergonomics of the piano. Reynolds, who is a pianist, states that he started with the piano as an
unconscious point of departure, using the image of the body playing the piano to impose certain constraints on the
conception of thematic textures such as those in Figures 4.2 and 4.3. However, he already had the fact that the materials
needed to be adapted to the orchestra in mind, thus producing two sets of constraints in their formulation. Indeed, their
instrumental “plausibility” was always in the background when he created the textural diagrams. Finally, it is also
clear that Reynolds possesses another domain of knowledge, one less conscious and transmittable by verbalization,
concerning the timbral effects of the different instruments in various registers, as well as the judicious use of timbre
in combining and sequencing the instruments. This knowledge served to imagine the perceptual effects of
orchestration in terms of the fusion of sounds coming from different instruments and the composite timbres that
emerge, as well as in terms of the segregation of sounds into auditory streams and the segmentation of melodic lines
into motives on the basis of timbral discontinuities. It seems that there is a whole domain related to orchestration that
involves procedural knowledge,” in which most composers have difficulty expressing what they know and how they
use it when orchestration decisions are made.

The change in the instrumentation of the themes between the two halves inevitably influences the degree of
homogeneity of the material. When the themes are presented in the orchestra, the timbre and the balance of dynamics
and texture modify the morphology and consequently the identity of the material compared to the more homogeneous
piano version. To test the effect of instrumentation change on the recognition of the subsections of the themes,
Bénédicte Poulin-Charronnat, Emmanuel Bigand, Philippe Lalitte, Frangois Madurell, Sandrine Vieillard, and I
studied how timbre is coded in memory by the listener for materials drawn both from The Angel of Death and a
symphonic poem by Franz Liszt, in order to shed light on a possible different between memory processes in nontonal
and tonal music.3¢ In the first learning phase, extracts of the themes (nine for piano and nine for orchestra) were
presented to four groups of listeners (two groups for each instrumentation), and they had to memorize them. Then, in
a recognition phase, the nine learned excerpts were presented along with nine new ones, and the listener had to decide
for each one if they had heard it in the learning phase or not. These 18 excerpts were either in the same instrumentation
as the learning phase or in the other instrumentation. Thus, one of the groups heard the piano during learning and the
piano during recognition, another piano and then orchestra, and vice versa for two other groups having the orchestra
in the learning phase. At the beginning of the recognition phase, we informed the listeners that if the instrumentation
changed between the two phases, they should ignore the change. Each of these four groups was composed of half
professional musicians familiar with contemporary music and half nonmusicians.

32, Ibid.

33 Reynolds, “Compositional strategies in The Angel of Death.”

34 See McAdams, “Problem-solving strategies in music composition.”

35, Procedural knowledge is employed in the completion of a task and cannot be easily expressed by the individual because it is unconscious,
implicit, and tacit. This type of knowledge can be distinguished from declarative knowledge, which can be expressed with language. It is the
difference between knowing how and knowing what.

36, Bénédicte Poulin-Charronnat, Emmanuel Bigand, Philippe Lalitte, Francois Madurell, Sandrine Vieillard & Stephen McAdams, “Effects
of a change in instrumentation on the recognition of musical materials,” Music Perception, vol. 22, no. 2, 2004, p. 239-263; reprinted with
demonstrations of the experiments in McAdams & Battier (Eds.), Creation and Perception of a Contemporary Musical Work.
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The percentage of correct recognitions as a function of the correspondence between the instrumentation in the two
phases, the instrumentation in the learning phase, and musical training is shown in Figure 4.4 (left panel). First, note
that when the timbre doesn't change, musicians are better than nonmusicians. However, if the timbre changes, the
performance of the musicians is not different from chance (50%) and that of nonmusicians is significantly above
chance (although only slighly so): nonmusicians seem to have been less perturbed by the timbre change than were
musicians. The capacity to recognize excerpts of contemporary music is thus moderate and the perceptual identity of
the excerpts is strongly affected by the change in instrumentation. For contemporary music, it thus seems difficult to
memorize abstract features (such as melodic contour or rhythm, for example), which would contribute to stable
memory traces if there is also a change in timbre. Musicians stored the surface features more easily than nonmusicians,
but this advantage worked against them when the timbre changed in an unexpected way. Timbre would seem to be an
integral part of the memory trace in musicians.
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Figure 4.4. Recognition of the materials in The Angel of Death by Roger Reynolds (left panel) and in Les Préludes by Franz Liszt
(right panel).37

To know whether this effect is specific to contemporary music, we redid the same experiment with 18 excerpts
from the third symphonic poem Les Préludes by Liszt, in versions for orchestra and piano four hands, both by the
composer. The results are presented in Figure 4.4 in the right panel. Globally, performance improved compared to the
experiment with nontonal music for both musicians and nonmusicians. For the tonal music, the negative effect of
timbre change on recognition is parallel for both groups.

Nevertheless, a very interesting asymmetry appears only for tonal music. Going from orchestra to piano has a less
strong negative effect than going from piano to orchestra (compare the black bars to the white bars in the Different
category in the right panel of Fig. 4.4). This result suggests that it is easier to learn the orchestral version and then
recognize a “reduced” version in terms of timbral diversity than to learn the piano version and then be confronted by
a more timbrally “elaborated’ version. The surface features seem to have less influence in the memorizing of tonal
music than is the case with nontonal music. In the tonal music, the abstract features such as melodic themes, meter,
and harmonic progressions provide global information that includes the surface features and offers an economical way
to represent the musical excerpts in memory.

Timbre thus seems to be an integral part of the memory code, being intimately linked to the processing of pitch
and rhythm. The recognition of a thematic subsection is less good when the instrumentation changes than when it
remains constant, and this holds for musician and nonmusician listeners. Although this result underscores the
fundamental role of timbre as a bearer of form in music, especially in contemporary music, it also suggests that a
musical variation involving timbre can pose interesting challenges for listeners.

37. This figure is derived from figures in Poulin-Charronnat, Bigand, Lalitte, Madurell, Vieillard & McAdams (ibid., p. 248, Fig. 1 and p. 255,
Fig. 3 © Regents of the University of California 2004, adaptation authorized by the University of California Press).



12

Composition of S and D. The modification of writing technique between S and D is another factor of change in the
degree of homogeneity. Although the formal ideal of S is composed of circumscribed and clearly delimited zones, that
of D is a calling into question of the sectional identities. The writing of S has a tendency to be more homogeneous
than that of D where the temporal expansion and the temporal proximity of the thematic materials creates overlaps,
thus favoring fusion and heterogeneity of texture (see Fig. 4.1). The relation between the core element and its theme
is very different depending on whether it is in S or in D. In S, the thematic coherence is reinforced at each subsection
that approaches the core, as Lalitte et al. showed with respect to the perception of the structure of the thematic
materials.3® However, in D, the field of characteristics, strong at its center, gradually loses its cohesive force the further
it is from the core. Generally, D was composed as a free variation, even though it was constrained by the metric
framework established by the writing of S, which the composer imposed on himself in the realization of D. Only the
most salient elements of the themes were reused. As Figure 4.5 shows, certain subsections were eliminated, keeping
the same sequential order.3?
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Figure 4.5. Diagrams taken from the final formal plan showing the temporal structure of themes T1 and T2 in S (top) and D
(bottom).#0

Lalitte suggests that if one adds the effect of instrumentation and the change of writing technique, the themes
presented by the piano in S (T1 and T3) are, in theory, those that undergo the greatest heterogenization.*! The passage
from D to S and vice versa seems less crucial for the other themes (T2, T4, T5). The core elements are meant to
contribute to the conservation of the identity of the themes between S and D. Their durations and placement in D

38 Lalitte, Bigand, Poulin-Charronnat, McAdams, Delbé & D’ Adamo, “The perceptual structure of thematic materials in The Angel of Death.”

39 On this subject, see Reynolds, “Compositional strategies in The Angel of Death.”

40, © Roger Reynolds 2001, reproduced with the kind permission of the composer. The durations are indicated for each subsection. For the D
part, the core element is identical to that of the S part, except for a change in instrumentation. The other subsections of D are derived from the
indicated thematic subsections (for example, T2.5 is derived from subsection 5 of theme 2). Note that the materials of subsections T1.3 and T1.4
do not appear in D.

41 Lalitte, “Other(s).”
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remain the same as in S. Furthermore, the other strata are interrupted when the core elements appear to avoid them
being masked by competing materials.

I examined the strategies used by Reynolds to solve the problem of creating a similar temporal structure, but
constituted in two different ways by the same thematic materials.#?2 One of them is based on an architectonic and
spatial conception of the global form and on the detailed planning within this representation, as one can see in Figure
4.5 for the T1 and T2 regions. The horizontal dimension represents time, as in a score, and the two instrumental
factions were conceived as strata (piano and orchestra). A spatial reasoning was used by superimposing the S and D
parts in the formal plan to align temporally certain of their components. Musical landmarks were used to create
common pillars that provide moments of similarity; they were also useful for imagining different variation and
transformation processes by which the thematic subsections could be deployed in way that was informed by the ideal
of larger-scale textures and atmospheres that each section was supposed to transmit. This kind of formal plan,
relatively ubiquitous in Reynolds’ compositional method, serves as a sort of self-imposed limit around which local
decisions are made at the moment of writing. Another limitation that he imposed on himself, arising in part from the
temporal constraints related to the impending rehearsals and concert, involved the imposition of a spatial, metric, and
tempo framework in the score of D. This score had to have the same structure of measures on each corresponding
page of S. These pragmatic decisions certainly had an impact on the final result, but the adaptive capacity of the
composer simply allowed him to integrate them into the compositional process.

Continuous transformation

Another type of transformation realized with instrumental writing is found in the derived regions (TR and COMB).
Reynolds has explained the conception of these two types of musical development in terms of long “trajectories” that
go from a predominance of one material to that of another for the Transition ideal, and of a “mosaic structure” woven
of highly characterized and distinctive excerpts drawing from two or three themes for the Combination ideal.*? Lalitte
reminds us that TR and COMB are intermediary regions that “comment” upon the thematic materials and advance the
action.

As applied in The Angel of Death, the transition is a directional process. For example, TR1—3 is constituted of two
superimposed strata, corresponding to elements from T1 and T3, with a preponderance of T1 at the beginning and of
T3 at the end (Fig. 4.6).

Reynolds writes that in the TR1—3 region, he used an alternation between adapted citations from the source
themes. However, for the first 15 seconds (upper layer), a passage in trills was conceived, based on the harmonic
content of T1, in order to provide a sort of meaningful and desirable pause after the aggressivity of the contradictory
character of T2. Starting in measure 69 of the score, there is an alternation of mood between the trembling figuration
of T3 and the harmonic declamatory nature of T1. The material of T1 is transformed at certain points by ostinati and
arpeggios. At other moments, it is expanded, imposing a new rhythmic character. Arriving at measure 91, the world
of T3 has completely overcome the weakening incursions of T1. In the voice of the composer:

What is clear is that when I was working on s, I decided that the transition sections were going to involve new material,
which is to say textures that didn’t exist literally in any of the themes, and also harmonic structures that didn’t exist there...
But even this newness of course was always indebted to or derived from [the themes]. But I’'m making this distinction
because when I got to D, everything that happens there is literally out of the themes. So in a way, the domain section is
purer than the sectional structure. To go back to sectional, it seemed to me that it was important that the transitions have
the character of what I think of as transitions in—Ilet’s say—Beethoven. You can see that the detailed plan of transition 1
to 3 [Figure 7] almost gets like the descriptions of the themes. There’s a detailed textural and sort of narrative commentary
about what’s going to happen here.