
From Numerical Proportions 
to the 'Transfer of Models' 

Wiile becoming acquainted with architecture in 
Le Corbusier's studio (1947-1959), Xenakis 
ittidicd musical composition with the French 

composer Olivier Messiaen (1908-1992). Rather than 
teaching his pupil the traditional techniques of the art, 
the latter advised Xenakis to seek musical inspiration in 
his Greek roots, his engineering ha di ground and his work 
as an architect.1 The young composer rook this advice 
almost literally: his first pieces rely to a great extent on 
two central clement!, oi his then daily routine, namely the 
Modular and the use ot graph paper. While he used the 
first tool to organize time in a rational way, he recurred 
to the second to shape pitch envelopes and musical form. 
Based on the Fibonacci series (1,2 3, 5, 8, 13, ...) and the 
Golden Section, the Mothilorn a met tic system introduced 
by LeCorbusier in 1950 ai the height ol an important neo-
Pythagorean wave in Western Htiropean culture.' It was 
hailed ;iS a means IO senk- any problem ol ionn not only in 

architecture, but in art in general. Familiar with the Golden 
Section from classical (..reek architecture and encouraged 
by Messiaen's comments as well os Le Corbusier's many 
references to music in the Mn/ltilt/:; Xenakis must have 
thought it a quite logical step to experiment with similar 
numerical proportions in musical composition. Indeed, in 
1952, he created an aural picture' oí the series of Fibonacci 
by means ol a magnetic tape with blips ai intervals defined 
by the Golden Section. I le assimilated this experience in 
his orchestra piece I.c Siicri/ire (1933), constructing the 
entire musical edifice on the basis oi a melodic series of 8 
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architecture, but in art in general. Familiar wirb the Golden 
Section from classical (..reek architecture and encouraged 
by Messiaen's comments as well as Le Corbusier's many 
references to music in the Mwhilm; Xenakis must have 
thought it a quite logical step to experiment with similar 
numerical proportions in musical composition. Indeed, in 
1952, he created an aural picture' oí the series of Fibonacci 
by means or a maguciic tape with blips al intervals defined 
by the Golden Section. I Ic assimilated this experience in 
his orchestra piece /.;• Sacrifice (1953). constructing the 
entire musical edifice on the basis o) a melodic series of 8 
pitches, associated with a scale of 8 durations whose values 
(in 16ths) were determined by the first 8 numbers of the 
Fibonacci series (Figure l).1' 'Hie musical development in 
this piece derives from the constant permutation or both 
sets of values. Contrary to traditional Western music, 
where the pulse of time is an externally determined, fixed 
element, in this work, it varies throughout the piece, and 
thus becomes intimatelv linked with the development of 
the musical material. On the auditory level however, rhis 
rigid algonihmic approach was not really successful, the 
simple permutation of two sets ol values being too simple a 
system to keep the ears attention. 

Xenakis' research into rhythmic patterns proved 
very useful for the design of the famous 'undulating 
glass panes' that cover the facade of the Monastery of La 
Tourette. Paradoxically, this celebrated feature originared 
as an economical answer to a practical problem. In 
order to take advantage of the magnificent view over the 
valley, Le Corbusier considered the Western facade of the 
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convent as a "windowed outer skin." The restricted budget 
however did not allow toi expeusb e la ige glass panes. Tlie 
solution for the problem came from Chandigarh: there, 
Indian masons realized large glass partitions by piling up 
smaller glass panes of varying height one on top of the 
other between regularly spaced vertical casings. Realizing 
that an endless repetition of identical glass panes would 
result in a dull facade, Le Corbusier asked Xenakis to play 
with the distances between the concrete casings so as to 
give the facade an asymmetrical appearance. Similar to 
the way he organized the temporal development in Le 
Sacrifice, Xenakis first experimented with permutations 
of a set of window panes of different widths to obtain 
certain rhythmical motifs. Soon however, he was again 
confronted with the limits of the permutation technique: 
whereas too limited a number of elements results in an 
arid and predictable composition, too many elements 
make it impossible to aesthetically control the resulting 
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Here Xenakis had an intuition that would prove to 
be of major significance for his further compositional 
approach: he considered the problem on a more general 
level, above the individual elements, by replacing the 
concept of rhythm by that of density (in the sense of 
number of events per time ot length unit'). Rathet than 
considering the individual distances between the upright 
casings, he now demarcated /.ones in the facade where a 
higher or lower number ol casings per length unit would 
be required and then decided how the transition between 
these two states would occur: fluently or abruptly. To this 
aim Xenakis drew up a table willi progressions of rectangles 
with increasing widths in golden sections drawn from the 
Modular (l'ic;urc 2). All he had lo dn now was it) juxtapose 
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Figure 3: Le Corbusier, Monastery oí La Tourette (1953-1956). View of 
Um vV(!s! tacada with the iiiidulat ay ylass panes designed by Xenakis. 
Source: Le Corbusier, Oeuvres completes 1957-1965 (Zurich: Boesiger, 

patches containing dense, upright casings and patches 
containing rarefied ones in the facade so as to obtain the 
desired undulating effect. Thus Xenakis created a vertical 
polyphony in a triple-lavcred arrangement, resulting in 
a delaili I nolyrlu tliiuic studv ol liglu and shade (I igure 
3). Although each layer in the facade—corresponding to a 
story—has in itself a i.iirlv simple structure, the resulting 
visual composition is ol great complexity. While trying to 
follow the development of the lac.adc, the eye quickly starts 
to travel from stoty to story and gets lost. This principle— 
the stacking of several independan layers ol duration 
whose proportional relationships may vary throughout 
the piece—would become the cornerstone of the complex 
rhythmical polyphony in many pieces by Xenakis.' 

Xenakis also recurred to numerical proportions in his 
first major composition, Melastasis (1954), to determine 
the temporal macro- and micrestructures. Whereas the 



number of bars of the melodic subdivisions in the first part 
is determined by the Fibonacci series, in the second part, 
the Modular principle intervenes on the 'microscopic' level 
to articulate both pitch and lime. Consequently, just as in 
Le Suaijice, duration is treated in a relativist manner. The 
notoriety o f A k c i i . : ! derives however from the massive 
glissandiat the beginning and I lie end of the piece: moments 
of unison, where all the musicians play the same tone, fold 
out to form gigantic clusters where all 46 strings play at a 
different pitch,'lh is transition occurs without interruption. 
The idea of continuity- in the sense of the continuous but 
(almost) imperceptible transformation between two discrete 
sonic states (loud-soft, high-low. fast-slow) was central 
in Xenakis' theoretical preoccupations at that time. More 
specifically, he wondered how a fluent transition between 
two sets of notes could be obtained. Xenakis' answer to 
this question may have been inspired by his daily use of 
graph paper. Before the advent of the computet, engineers 
used graphical methods to calculate the resistance of a 
beam or determine the numeric value of shear forces and 
bending stress in construction elements, bor Xenakis, the 
analogy between the orthogonal co-ordinate system and 
the musical notation system must have been too obvious 
to pass unnoticed. 

Although the graphical method somehow became 
Xenakis' trademark as a composer, his use ol it has always 
been pragmatic. Drawing was primarily a tool to fix his 
ideas, enabling a constant leedback between the hand and 
the ear. This did not preclude the definition of the work 
in musical terms however, since drawing music On graph 



paper along two orthogonal axes is in fact no more than a 
generalization of the traditional musical notation system: 
the vertical axis represents pitch, while the horizontal 
axis represents the flow of time. Nevertheless, musically 
speaking, it engendered a major conceptual step: whereas 
traditionally, the compose! onlv cousulci s discrete intervals 
between the twelve tones of the tempered scale, in the 
mind of Xenakis, drawing straight lines between dots on 
graph paper raised the question oi what could happen 
between these twelve tones. 'Ilie graphical method also had 
another important implication lor Xenakis compositional 
approach: it engendered a global conception of musical 
form, clearly inspired by his work as an architect. Contrary 
to the traditional organic composition technique, where 
one starts out from a cell (a theme or base row) and out of it 
creates the 'building' oi a composition. Xenakis dealt with 
the overall form and the tiniest details simultaneously, doing 
away with the notion of form as a result of development. 
As an alternative to the Organic model, Xenakis adopted 
the principle ol collage and juxtaposition, which explains 
whv many of Ins (¡impositions ¡ o tisis i ol sections with no 
apparent connection. His collaboration on the Monastery 
of la Tourette might have been crucial in this respect. 
Rather than a homogenous unity, the forcefulnCSS of this 
building derives from the expressive contrast between its 
parts. Nonetheless, the entire edifice is governed by one 
silicic loriu.i. piiuciplc. the Modular. Xenakis has adopted 
a similar approach in Mrl,i>i,u.ir although .he lour pans 
arc clearly distinct on both the macro and micro level, the 
edifice is lied together by ihe Golden .Section. 
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:: "I he famous drawing of the Coda part a\~ Mehtshtsh (bars 
309-314) features the projection, in a plane, of a hyperbolic 
paraboloid (Figure 4). Despite its complex volumetric 
aspect, this type ol warped surlacc can be defined by only two 
families of straight lines (hence the name 'ruled surfaces'); 
as a consequence, it can be calculated relatively easily. This 
paradigm was very popular in the visual arts and architecture 
in the 1950s, It was considered a rational alternative for 
the arid formal aesthetics of the International Style and 
a means to introduce the idea of space-time—a critical 
ingredient in the formulation of modern architecture—in 
the visual arts and architecture. The spatial sculptures by 
Nattm Gaho are a clear example of this. Tire beauty of such 
mathematical form has to do with its fluid development 
from a two-dimensional shape to a three-dimensional 
volume, thereby implying a movement or unfolding over 
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Figure E: Le Corbusier and Iannis Xenakis, Philips Pavilion (1956-1958). 
Wire model of the "list scheme wi th suij£|i;stio:i of the straight laic:; :hal 
i:oni|)of:c i l ia in l ia l surfaces. Scuiac: Herniation Le Corbusier, Paris. 

time. Metastasis is a literal sonic imerpreiaifon of this idea: 
here, 'sound volumes' are created on the basis of simple 
straight lines (glissandi), lhe ruled surfaces in the graphic 
score of Metastasis can thus be interpreted as a musical 
interpretation of an avant-garde emblem. Nevertheless, 
on the auditory level, there is little notable difference from 
the glissandi in the first part, organized numerically and 
not geometrically." In this respect, the graphical notation 
of bars 309-314 is to be considered in the first place as a 
formal exercise. It reveals however Xenakis' experimental 
attitude towards musical composition—experimental 
because the sonic result of what is being written down is 
hardlv imaginable beforehand.' 

Soon after completing Mclu.,ta>i>. Xenakis would create 
a powerful architectural icon within the paradigm of the 
ruled surfaces: the Philips Pavilion at the 1958 World Fair 
in Brussels (Figure 5), For this project Xenakis was given 



languages at the same time. One is addressed to the eyes, 
the other to the eats. In this view, addressing the same 
message to the different senses would result in a pleonasm. 
The opposite idea, a total dissociation between visual and 
aural perception, would become the key concept in the 
latei Vol: ¡ope:.. ..ugc ahsiiact sound and light installations 
in which Xenakis delivered his own interpretation of the 
total work or art." 

Another element allows us to grasp Xenakis' 
understanding of the relation between music and 
atchitectute even better: whereas Le Corbusier spoke 
about the 'musical glass panes', Xenakis preferred the 
denomination undulating glass panes'. This difference 
is significant: it illustrates the divergent viewpoints of Le 
Corbusier and Xenakis concerning the 'musical' aspect 
of architecture. According to Le Corbusier, architecture 
is linked to music by the concept of movement and the 
successive perception of volumes and spaces.12 In Other 
words, the'musical icv' of the facade at La Tourette resides 
in the diachronical perception it imposes upon the eye. 
.Stressing the undulating' aspect of lhe facade, Xenakis, Oil 
the contrary, was not SO much interested in the perception 
of this dynamic aspect, but in its underlying structure. 
Rather than in the effect, he was interested in the cause, 
namely the variation in densities. 

As a conclusion, we can say that Xenakis has lifted 
the ancient Pythagorean idea of numerical proportions 
as a structural bond between archil ecu ire and music to a 
more general level by applying mathematical and scientific 
'models' in both arts. 'Ibe Modular and lhe paradigm ol the 



ruled surlaccs are but two examples amongst many, and in 
fact the only models of an architectural nature.1-' Although 
Such a method might appear exotic, mystirvingor mannerist, 
Xenakis application ui scientific pa i ail ignis has always been 
pragmatic. His interest was not in the technically correct' 
translation of such models into music or arch i tec tute 
but in their expressive potential, lhe introduction of 
mathematical concepts and scientific formulas in music 
and art served in the first place as a generator of creativity 

forms. Further, Xenakis ivas not so much interested in the 
phenomenological correspondences between a musical 
composition and a building, but in the similarity of their 
underlying structuring principles.1' Given the fact that 
Xenakis relerred to ardiiteciure and urban ism as 'sciences' 
and to music as'the most abstract of the arts', it becomes cleat 
now that his approach to architecture and music should not 
be dealt with in isolation but in connection with the ideas 
developed in Arts/Sciences A/liases, the account of his thesis 
defense in 1976. '' In this hook Xenakis bieaks a lance for a 
"general morphology ..iclassilication of i undameiiial shapes 
along with their applications and expressions in different 
fields of observation and production. Consequently, the 
parallels that occur between the music and architecture ol 
Xenakis are but specific examples of a more general formal 
research. 



Space as a Compositional Parameter 

mlv he AL™ 
-Z. ^principles; both arts also have to do with space. It 
is ihuiiig.b the spatial experience licit the abstract plan oi 
the score is transformed into phenomenological realities. 
We will consider now how Xenakis deals with this idea 
both as a composer and architect. Given the predominance 
of his musical activity, we will concentrate on the role he 
attributes to the concept of space in musical composition 
and the diffusion of sound.10 

At first sight, Xenakis s 
attitude towards space. For example, ¡i 
Andras Balinr Varga, he St 

|- .can.:. . 

Space first and fo; rst and foremost has the task ol 
o be heard properly. If, for 

,kolalloi 

is performing 
chamber piece close ro one another the 

sound coining from one poitu is too thick, lhe 
instruments Can't be differentiated from one 
another. [...] The sound will be much purer if 

well apart.17 

Space is thus called upon to 'clarify the musical discourse 
and serves the purpose ol efficiency. Xenakis is nor the only 
composer to express such a view. In the piece Gruppen 
(1955-57) bythe German composerKarlheinj.Stockhausen 
for instance, the musicians are grouped in three separate 



Xenakis introduced lhe idea ol dispersing I lie orcbeslra 
in the performance space in several pieces o I the l%0s such 
as Terretektorb (1965) and Nomos Gamma (1967-68), where 
the musicians are seated amongst the listeners (liguie d), 
and Persephassa (1969), where the six percussionists form 
a hexagon around the audience. Although Xenakis was 
not the first to introduce such an idea, his conception of it 
is fat more complex than the discrete and dialectical play 
ol sound sonríes in most historical examples, such as the 
polvchoralitv of the Venetian School and the Irrutirchcslcr 
in the Finale ol Mahler's Symphony \'i; ._'. To obtain an effect 
of spatial relief and perspective, he introduced (apparent) 
continuous sound movement. The clearest instance of 
this can be found in Pe;seplia»a-. ilirougboiit the piece, 
several layers ol sound arc simultaneously superimposed, 
each rotating in dillcrcitt directions and in its own tempo. 
The result is a in tilt i faceted spatial polyphony, as if several 
independent space-time systems collide in the performance 
space. Tiie spatial placement of sound here has less to do 
with extravaganza oi efficiency than with coiiijiosiiiun.il 
technique: space is given compositional significance 
and becomes a fully Hedged expressive parameler. '[bus, 
rather than using space as a means to tame complexity, 
Xenakis sci/.CS it to achieve an even greater compositional 
sophistication,:s Inversely, sound becomes a means to 
create a spatial effect and to explore the acoustic qualities 

[he emergence oi electro-acoustic music in the I'fSOs 
must be taken into account here: new sound technologies 
allowed the composer no longer to decide solely when 
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a sound should be produced, but also where. Similar 
techniques soon bund their way in .Holistic music, often ill 
a far more complex fashion than electronically realizable. It 
« .:.i ai i I I he coniposci i w. mied II: p:o\'e ili.u i!ie I r,ul i 1 ion.il 
orchestra was not dead yet. The same is true for Xenakis: 
be applied spatial distribution ot sound sources first and 
foremost as a means to create new aural experiences with 
traditional instruments. His collaboration on the Philips 
Pavilion lias been decisive in ibis respect. Xenakis tbeori/cd 
tliis experience ¡n an essay entitled 'Notes sur i\a geste 
ElectroniqueV In this seminal text—it forms the blueprint 
for the later I'olrtopes Xenakis describes bis vision of a 
dynamic and spatial visual art that would consist of colored 
light and electronic music. A crucial aspect of such an 
abstract total work ot art would be a three-dimensional 
acoustic grid. Featuring loudspeakers in its 'knots', it 
would form an acoustically homogenous space with 
sound emanating from numerous points dispersed in the 
floor, the walls and the ceiling. Assuming that the ear can 
provide LIS with spati.il orientarion just as much as the eye, 
Xenakis argues ilia: lbe.se imiuiUild loudspeakers should be 
considered as geometric points, and that by consequence 
"all that is true for I.udidian space can be transposed into 
acoustic space.""' Consequently, abstract morphological 
sound patterns such as geometric shapes and surfaces can 
be articulated in space and recognized by the ear. Sound is 
here no longer oulv a earner oi musical expression, bur a 
means to expand the boundaries nl archiieciure through 
the creation of immaterial and dynamic Spaces. In Other 
words, in Xenakis' vision, ibe acoustic grid was not Only a 
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luglilv sophistical cd sound project ion system but a device to 
generate ephemeral architectures and virtual spaces. Apart 
from the Philips Pavilion, Xenakis had the opportunity to 
put this idea into practice only once, at the EXPO '70 in 
Osaka. In the Pavilion of the Japanese Steel Federation, 
his electro-acoustic piece Hibiki Hana Ma was broadcast 
via HOI) loudspeakers lollowing all sorts ol oeoineiricil 
conSgumioi». 

Besides being a means to explore or create spaces, 
the dispersion of musicians and sound sources also has 
to do with Xenakis philosophical views on music. One 
of the implications of this technique is that the audience 
no longer hears one single, homogenous sound: everyone 
literally hears the music from a dillerein angle. As Xenakis 
has suggested, this mode of listening somehow resembles 
the way one perceives a building.:i By consequence, one 
has to listen like a recording engineer, who. screening 
the individual parrs separately on his mixing table, 
mentally reconstructs the musical edifice. This appeal for 
an analytical and active mode of listening derives from 
Xenakis' interpretation ol music as "a matrix of ideas", or, 
in other words, "human intelligence in a particular state 
of crystallization."- In his view, music is not made to 
please but ought to serve as "a catalyst for reflection and a 
means of self-realization."'' In such a view, father than to 
be passively consumed, music must be actively explored 
and discovered, lliis doesnt mean however that Xenakis 
music only addresses the intellect. On the contrary, one of 
the most striking aspects oi his pieces—both acoustic and 
electro-acoustic—is precisely the ahnosi physical presence 



of the sound textures. Concret I'M is undoubtedly the 
cleatest instance ol this; it appeals to all the senses at once. 
Its scintillating texture must have made the audience feel 
as if the thin concrete shell of the pavilion was going to 
burst," 

It becomes clear now that Xenakis used the 
distribution of sound sources as a means to augment 
spatial awareness and aural attention. Consequently, Space 
no longer constitutes a passive link between music and 
architecture but becomes an active element that gives rise 
to new auditory experiences and enhances the musical 
expressiveness. The idea of surrounding the listener with 
music brings us to a fundamental element in Xenakis' 
approach to sound, namely the concept of immersion. His 
desire to immerse the audience in sound should not be 
understood in terms of'domination' however. It has rathet 
to do with a situation of proximity that enables the listener 
to grasp the manilokl details ol the musical edifice anil lullv 
experience the sensuous impact of the sound. This leads us 
to the following question: according ro Xenakis, how can 
architecture coin riluiie to the realization ol a menially and 
corporally immersive experience:'' 

Xenakis once stated that concert hall designers should 
seek inspiration in the fine art of instrument building,-1' 
The form of an acoustical instrument not only has a 
fundamental impact on the quality of the sound, it also 
determines irs timbre and thus its identity. Xenakis believes 
that architectural form afleas the experience of a space 
in a similar way. Moreover, in his view, architecture has 
a conditioning capacity. Buildings have an influence On 



the mental state and corporeal behavior of the visitor 
just as spaces have an impact on the events they host. 
As a consequence, a concert hall has not only to do with 

an obstacle in the development of new auditory experiences. 
In this respect, the architect hears as much rcspuusihiliiv 
as the composer: his failure can put a hypothesis on the 
progress of music. In this context it is interesting to note 
that almost all of Xenakis' architectural projects have to do 
with the diffusion of music. Apart from the Philips Pavilion 
he also designed a concert hall for the famous conductor 
Herman Scherchen in Gravesano (project, 1959), a mobile 
pavilion (called 'Diatope') to host his light and sound 
show La Legende d'Eer (1978), and a proposal for the 
international architectural competition for a new City of 
Music in Paris, in collaboration with the French architect 
Jean-Louis Véret (1984) (Figure 7). A brief analysis of this 
last project will shed more light on Xenakis' viewpoint on 
space as a composer. 

Alihinigh he experimented with music in open 
air, Xenakis accepts that sound can only exist within 
confined spaces.' Rather than material enclosures 
however, his proposals are to be considered as 'spatial 
envelopes' shaped according to the paradigm of the 
ruled surfaces. Apart from their structural characteristics 
and aesthetic/symbolic appeal, such surfaces have good 
acoustic qualities. Their constantly varying curvature 
makes for a non-polarized reí lection of the sound waves, 
resulting in a homogenous diffusion of sound. In the 
City of Music proposal. Xenakis carrieil ibis idea further 
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Figure 7: Iannis Xenakis, Experimental concert hall (competition 
project, 1984). View of the hall and the concrete shell. Source: Archives 
d'Architecture du XXIéme Siede, Fund Jean-Louis Véret.

in the asymmetrical plan and sections of the concert 
hall: it is conceived as a bucket with a potatoid’ plan, 
placed as an independent element under the large 
concrete shell. While the floor of the hall is made out of 
one-meter-wide cubes so as to allow all sorts of seating 
topographies, a spiral gangway encircles the perimeter of 
the hall several times. Both architectural features enable 
a truly three-dimensional distribution of the audience, 
the musicians and the technical apparatus. Finally, the 
empty space under the shell is connected with the hall 
through large openings, serving as a resonating chamber. 
In this respect, Xenakis has not only taken inspiration 
from the organic geometry of musical instruments, 
his building is simply designed to function as one. He



never had the opportunity to test the validity of this 
hypothesis however: although the juty praised the 
conceptual richness and the acoustic qualities of the 
scheme, Xenakis lugblv experimental proposal was 
rejected in the final round of the competition. 

A S we have seen, Xenakis evolved from an abstract, 
L \ conceptual relation between music and architecture 

J . Ahased on the transfer of models from the 
mathematical and scientific world, to a more sensual and 
practical approach to sound and space where space is called 
upon to achieve a greater com push io::.:l sophistication, and 
sound becomes a means to create immaterial and dynamic 
spaces. Xenakis' goal though lias always remained the same, 
namely to propose new auditory experiences and explore 
alternative modes of listening. 

Towards the end of his Career, Xenakis' developed an 
increasingly abstract viewpoint on this matter, doing away 
with the aspect ol collectivity, physical proximity and bodily 
presence. In an interview in 1994, he stated for example: 

I have practiced architecture and conceived 
spectacles, bur what really counts for me is 
music. It passes through the ears and not 
through the eyes. That's why the concert is 
a manifestation that is in fact very hostile to 
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music; you are surrounded by many people, 
some cough, sometimes they even smell bad! 
They prevent the sound from coming: at the 
concert, one should close his eves and listen. '' 

This purist point of view must be understood in the light 
of a growing tendency towards asceticism and abstraction 
in Xenakis' later work of the mid-1980s and 1990s, At 
first sight, it seems to contradict Xenakis' search for an 
immersive experience and his attention to the visual and 
architect u ral aspect oi lhe listening environment. Yet if One 
looks closer into the matter, one finds that this statement 
does not contradict Xenakis earlier ideas. In Notes stir tin 
geste électronique. published 411 years earlier, he described 
for instance an isotropic acoustic space paved svith speakers. 
His aim was to disconnect the aural experience from 
the physical presence of the architecture, the audience, 
instruments and the musicians. Consequently, this text 
already announces Xenakis' abstract approach to listening. 
Tints, the statement above is only a radical reformulation of 
his vision ofa proto-virtual listening siiu.ition, providing a 
context for die listener to become only ears. 
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The first one is an unpublished text, entitled 'Lieu' (8 
pages, probably early '70s. Xenakis Archives, Bibliothéque 
nationale de Prance. Paris! where Xenakis develops some 
general ideas concerning the architecture of musical 
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