Nomos alpha. Remarks on performance

Introduction: chtonic vs cosmic performance

Nomos alpha (1965-66) is one of Xenakis's most 'formalised' pieces. Dating from the time of his research on 'outside-time' structures, the piece is calculated down to the last detail, as we can see in the composer's own analysis in his article 'Towards a philosophy of music', of which there are several versions 1 . This is no doubt why his compositional processes have been the subject of several different analyses by musicologists, some of which are very thorough. 2 For the critic Antoine Goléa, Nomos alpha was 'the ugliest thing he had ever heard ' (in: Xenakis 1988, 136).

What a distance we've come since its premiere by Siegfried Palm in Bremen in May 1966! Today, it is greeted with loud applause each time it is performed. However, the piece remains 'difficult' for the listener: it is submerged in the torrent of 144 micro-events, an extreme fragmentation accentuated by the presence of many silences and tempered only by a few fuller gestures. Its immediate success is no doubt due to its particularly virtuoso instrumental writing, which means that each performance establishes a particular relationship between the musician on stage and his/her audience. A 'unique and integral work in the cello repertoire' (Meunier 1981, 254-255), Nomos alpha was (after Herma) the second manifestation of virtuosity Xenakis would put before players. As a result they shied from it 'for many years until a younger generation of cellists took up the challenge' (Matossian 1981, 226). If it has not yet been fully incorporated into the contemporary cello repertoire, this is because it remains particularly difficult to playbut more and more musicians are now taking it on. This article will focus on the performance of the piece, a subject, which has still been little investigated (see Meunier 1981, Monighetti 1981, Peck 2003, Uitti 2010, Nakipbekova forthcoming). We can divide the musicians having taken up the challenge into three generations.

The first includes Palm, who recorded it in 1974 (Palm 1975) and Pierre Penassou who was the first to perform Nomos alpha in France and had already recorded it in 1968 (Penassou 1968). We could also place Rohan de Saram in the same generation, with a certain lag (see his recording: Saram 1992). Saram, had the opportunity of playing the piece several times in front of Xenakiswho, as we know, gave very limited instructions to players. In the second generation, we might place Pierre Strauch (1992), the cellist of the Ensemble InterContemporain, French cellist Christophe Roy and the Belgian Arne Deforce. Finally, there's no shortage of names when it comes to the third generation: Martina Schucan, Moritz Müllenbach (a Roy's pupil) and Alfia Nakipbekova to name but three.

Here, I would like to compare the recorded versions made by Christophe Roy and Arne Deforce, sometimes making reference to a few other recordings, in order to illustrate certain points.

Interviews carried out with our two main musicians will sometimes be quoted from. Born in 1960, Christophe Roy, a contemporary music specialist and co-founder of the Aleph ensemble and the Nomos ensemble, worked at length on the piece before performing it in a concert setting note that beforehand he played Charisma, an equally difficult but less virtuoso piece for cello and clarinet 3 . During his first meeting with Xenakis he asked him few questions, 4 but found beneficial Xenakis's remarks on the 'poetry of harmonics', in which he requested that the grain, the substance of the sound be made audible rather than the sinusoidal sound. He recorded it in 1998. Born in 1962, Arne Deforce did not meet Xenakis. In his interview, he insists that he produced an intuitive version of the piece, without, for example, using a metronome. 5 He adds that he 'sings' it from beginning to end (as with other pieces he plays) and he compares it to the research on multiple vocal and theatrical articulations in Berio's Sequenza III. 6 Coming in 2011, it was part of a complete collected recording of Xenakis's cello pieces (Deforce 2011).

3 "From Xenakis, I started by working on Charisma, with Dominique Clément, a piece that allowed me to enter Xenakis' universe head on. We sweated on this work, which lasts 4 minutes and in which there are only twenty sounds to play, for a whole year before getting what we wanted! This was in 1975, shortly after the composition of the piece, at a time when we were very young, still students... Throughout this time, for several years, I kept Nomos Alpha on a stand -I was doing a lot other stuff in parallel." (Christophe Roy). 4 "I was twenty-five years old at the time and I was very intimidated. I had not had a real discussion with Xenakis as perhaps Siegfried Palm or others had had before." (Christophe Roy). 5 "When I did this version, I did it purely artistically, even intuitively, obviously respecting the score; for example, I never worked with metronomes when I recorded -at first I did, of course, yes." (Arne Deforce). 6 "I have a fairly "vocal" approach to contemporary cello. In Nomos Alpha, for example, I can sing the piece from beginning to end. I do this for many pieces I play. It's a way of giving body to the music for me, even the most abstract or noisy sequences. It's a way of playing this music more in an organic rather than an analytical way. So ... As we will see later, Deleuze emphasises the cosmic character of modernity, which is something that could be attributed to Deforce's recording. We could say that Christophe Roy's version, however, comes from the bottom of the earth, that it is somehow Chthonian.

[he hums the beginning of the piece], it's almost like Sequenza III by Berio. I try to internalise everything corporally and vocally. I see Nomos alpha as an abstract song contained within the cello's multiple voices." (Arne Deforce).

Tempos, difficulties, getting inside the sound, final section

Tempos, difficulties, getting inside the sound

To start with, an easy comparison: the overall length of each recording. Here, Roy and Deforce have something in common: they give us long versions, 18'50" and 19'05" respectively. The Palm version only lasts 14'39" and Saram's is only 15'20". On initial analysis, our firstgeneration players are right to produce short versions7 . On the score, Xenakis specifies the piece as lasting about 15'. As the tempo (and therefore the overall duration of the piece) is one of the formalised parameters of Nomos alpha (it has three values, whose alternations follow the rotations of a group consisting of a triangle), it ought to be followed. But the task is impossible, for the two reasons that will be set out below. Xenakis himself was probably fully aware of this impossibility. Indeed, when we calculate how long the piece should last, we end up with 10'26"!8 

One might suppose that he specifies 15' to account for the time taken with the scordatura that takes place during the piece (in four passages, including the final passage, the bass string must be tuned very low, which means therefore that it needs to be re-tuned three times). However, far less time is needed for the scordatura than the additional 4'34". Unless one assumes a miscalculation, then, it might be hypothesised that the inclusion of this additional period of time was Xenakis's way of taking the utopian nature of his requirements into account.

Utopian nature: the first reason why the second generation of performers takes longer to play Nomos alpha is obvious. They try to play everything or at least play as much as possible, the piece being of an extreme virtuosity. As Deforce explains, in the Palm and Saram versions, many details are lost and, as a result, tension is also lowered. 9 Roy emphasises the fact that Xenakis considers the cello as a set of possibilities that tend towards the infinite (which is also where the idea of the low scordatura comes in). 10 He adds that everything is playable, that is to say, in the temporality of the written score that we can only move towards by playing the piece more slowly.

A typical example is the pizzicato from the very beginning (see Example 1). The string is supposed to be plucked 20 times within 2". Saram plays slightly faster, but he only plucks 10 times. Roy does pluck 20 times, but to do this, he is forced to take 3.5". Note that Deforce makes this passage last as long as Roy, but plucks twice as many times. This is because, having been a guitarist, he kept a long fingernail on his thumb, which he uses as a plectrum. The second reason for the slower tempo adopted by Roy and Deforce stems from an apparent paradox: the piece is made up of micro-events (except for the slower 'path 2' sequences), but it 9 "In Siegfried Palm's version, and also in Rohan de Saram'sthese are the first versionssometimes I tend to lose some tension [because of the rapid tempo that stops you from playing everything]. In Nomos alpha, I take certain liberties regarding the formalised aspects of the composition and I approach the question of tempo as a way of taking time to get inside the sound, to bring out the sound event, so that we can capture the energetic sensations of sound: to 'make audible' as Deleuze said." (Arne Deforce). 10 "You see immediately that Xenakis has a vision of the cello as a set of gigantic notes, in a space that tends towards infinity." (Christophe Roy). [START_REF] Roy | Translation from the French: Jack Sims Bibliography Interviews with Christophe Roy and Arne Deforce carried out in September[END_REF] "At the time when I played the guitar, I had the classical guitarist's nail, which I kept, and which works a little like a plectrum. This gives a tremolo-pizzicato that I love. It's a technique I've developed, and that I've used with other composers such as Richard Barrett, Raphael Cendo and Hèctor Parra." (Arne Deforce).

must nevertheless be possible to get inside the sound. Our two musicians agree on this point. 12 Getting inside the sound: although, on paper, a piece composed of notes and parametric in its conception, Nomos alpha is, like any other work by Xenakis, a music-of-sounda piece of composed sound, to be precise (see Solomos 2013, 352-361). However, whether composed (Xenakis) or exposed (Cage or Scelsi), sound needs time, both physically and mentally, and as much for the listener as for the performer. In Nomos alpha, beats, which are a literal way of 'entering the sound', are characteristic of this. The 'beats', Xenakis instructs the musician, are achieved by: 'slightly raising or lowering (respectively) the note thus marked so that it 'beats' against the second note, at a rhythm indicated by the figure, which expresses beats per second' (Xenakis 1967b). For Example 2, Saram manages to play much of what is written, but as he plays in the tempo of the score and even a little faster (3" instead of 3.5"), the ear struggles to follow. To conclude on tempo and the overall lengths of recordings, we note a difference between our two musicians. Roy tends to respect the proportions; he slows down in a uniform way. Deforce however slows down certain events so as to enlarge the spectrum and to make audible certain energetic dimensions of the piece. 13 12 "I have to divide up the tempo proposed by Xenakis in a major way, which makes it possible to get into the sound in a more in-depth way -I think it's Flaubert who said: if we want to find something beautiful, we need to look at it for a long time! [laughs]" Christophe Roy."In some places, I would like to take some time to bring in effects that are written and prescribed in the score. For example, the beat effect. If you do it in the given tempo, sometimes you can't bring in these beats, or give them to the ear either." (Arne Deforce). 13 "A very special case in the piece, where I take a lot of time, comes in the three sections where sensational sounds are created with the bass string in scordatura." (Arne Deforce).

The final section

Special mention needs to be made of the last section of the piece. The final sequence of Nomos alpha, bars 365-386 (Example 3), conclude both path 2 and the entire work. As a result, they are treated as a composition in the composition, in the manner of the final 'tourniquet' (Batigne 1981, 181) in Persephassa. Thus they are not governed by any possible systematisation of path 2 and constitute a supreme gesture of compositional freedom. This is perhaps why such extreme virtuosity is solicited. In this passage, there's a scale of 96 pitches spread over 8.5 octaves, consisting of three movements: a whole tone scale ascending or descending; a three-quarter tone scale ascending or descending; a one and one quarter tone scale ascending only. The development is very complex result, as shown in the graph for Example 4. Moreover, another complex development is superimposed over this one of pitches; that of intensities (Example 5). It is absolutely impossible to play what is written. Some performers use a second cellist, hidden behind the scenes. Others pre-record a part, either at the performance or during the recording: this is so for Deforce. 14 To my knowledge, Roy is one of the few to play it as it is, using a very particular harmonic 14 "How to play the final section depends on the type of concert (with or without electronics). I can play with a prerecorded tape, in mono and with a speaker half-hidden behind my chair, creating a deus ex machina effect, bearing in mind that the passage ends very quickly before the audience realises what is really happening. There is a certain Greek theatre heroism, if you will, in hearing and seeing someone play the impossible. Several times after a concert people have come up to me to ask how I was able to play these two lines at the same time. Where the pre-recorded option isn't available, I try to survive by exhausting the possible in what is written. It's horrendous, but wonderful at the same time." (Arne Deforce).

technique. 15 The result is striking: besides the significant slowing down and the transformation of the timbre, this technique produces a rather peculiar fragility, which contrasts with the energetic power of the other parts of the piece. Let us now turn to some specifically Xenakian aspects, including the question of sound, which has just been mentioned. For Roy, sound and sonority are fundamental elements when he plays Xenakis. 16 His way of playing accentuates the ruggedness that characterises the Xenakis sound, a perfectly controlled ruggedness, in which each detail finds its place. This aspect is, of course, related to the other very Xenakian characteristic that Roy accentuates with particular enthusiasm: energy. Finally, energy is related to the third very Xenakian element: the gestureenergy is linked to the body in its totality, it is gestural. It is as if everything came from 'down below', from the ground -hence the term 'chthonian'giving the sound the power of a tree with deep roots. In the last section, however, Roy brings out the fragility we have mentioned, as if all the energy accumulated had evaporated into thin air. For Deforce, sound is also a decisive 16 "When I first heard Pierre Penassou playing Nomos alpha in Royan -I was very young, I had not started the cello yetwhat struck me very intensely was the sound, which was something I had never heard before or even experienced. I say 'experienced' because I was 1.5 meters away from him, just under a platform. [...] For me, the most important thing in Xenakis is the energetic power, the spell of the sound." (Christophe Roy).

element, but apprehended differently. Even if stemming from gesture, it somehow presents itself as autonomous. This undoubtedly comes about because the energy applied is 'cosmic', as analysed by Deleuze: in the modern age, the forces "to be captured are no longer those of the earth, which still constitute a great expressive Form, but the forces of an immaterial, nonformal, and energetic Cosmos. […] This is the postromantic turning point: the essential thing is no longer forms and matters, or themes, but forces, densities, intensities." (Deleuze and Guattari 1987, 341-342).

This may be why the result is less harsh than in Royyou might even say there are 'beautiful' sounds in Deforce's interpretation. However, this is not to say that the energy invested by the Belgian musician is abstract. It is just as physical. 17 To search, to elaborate, to sculpt the sound till the point that its energy becomes an authentic sensorial experience, such is the goal.

This difference between our two musicians is accentuated in the recording. Deforce gives us a very elaborate result: almost an electroacoustic work. This reinforces the autonomous nature of the sound, as if it had no cause. Hence, perhaps, the tendency towards a 'beautiful' sound. 18 The Belgian cellist indicates that he carried out extensive editing, sometimes going as far as to edit isolated notes. For him, the result given by the recording is an end in itself, an autonomous work of art, that one apprehends for itself, independently of live performance. 19 It is not insignificant that he appreciates the electroacoustic music of Xenakis and he believes that players of Xenakis's work should be inspired by it. 20 In Roy, the recording is less sophisticated. It is conceived as an image of the performance. The cellist explains that Joël Perrot, the sound engineer, was interested in the living energy and the continuity, wanting to capture the singular character of the moment 17 "For me, the energy comes very naturally. It's very corporal. I tend to play contemporary music in a very physical way. This energetic aspect is a kind of commitment where everything comes together in a 'sound-becoming': the mind, the body, the gesture, the mental or the emotional, the psychic and the physical." (Arne Deforce).

"Another dimension of the 'beautiful' that helped me greatly in approaching the problem of the virtuosity of Nomos alpha comes from meditations on the concept of athletics of the ancient Greeks (I'm thinking, for example, of the famous bronze statues like the Poseidon of the Temple of Artemis at Ephesus). This led me to develop a very refined and elaborate muscular technique, accentuating victory over matter that gives glory to the corporal and beauty to the cello sound body." (Arne Deforce).

19 "The recording took me three hours. We did five versions of the piece, in large parts: the first three pages, then two more pages, and so on. Afterwards, we worked and edited, sometimes even taking better notes from a different version. For me, you don't record a CD in the image of a concert. Rather it's about offering something distinct. As Glenn Gould said, a recording is a work of art in itself." (Arne Deforce). 20 "I love Xenakis's electronic music. If I gave a class to a cellist who wanted to play Nomos alpha, I would tell him that you not only have to listen to the orchestral works, but also the electronic works. It's a matter of immersing yourself in electronics and then returning to the cello. The speed with which we play a pizzicato or a Bartók pizzicato can contain something reminiscent of electronic music: a kind of nervousness, as if the fingers and the bow had been electrified while playing this piece." (Arne Deforce).

of performance. However there has been some editing on the long passagesand, of course, the moments of scordatura are cut.

Some other aspects

Pitch

The question of pitch is always delicate in this builder of sound that is Xenakis. At the time of the composition of Nomos alpha, he attached great importance to it. As has been mentioned, this was the time of his research on 'outside-time' structures, in which pitch constitutes the best model.

After setting out the structures of pitch in Greek antiquity and Byzantine music at length, his article 'Towards a Metamusic' (Xenakis 1967b) introduces the theory of pitch 'sieves' -which is to say, scales. And we know that he spent a lot of time on sieve-construction for Nomos alpha.

Pitch, then, is a crucial element in Nomos alpha.

Nevertheless, we are tempted to relativise this aspect. First of all, it is now understood that Xenakis is a musician of sound. This does not mean he was a musician of 'timbre' (in the manner of a certain French tradition), but a composer who put all the 'parameters' of sound at the service of an overall conception of music, synonymous, in this sense, with 'sound': timbre of course, but also space, rhythm and, just as importantly, pitchthese elements can be thought of as serving sound. And it is obvious that the parameter of 'sound complexes' is more important than the pitch sieves in Nomos alpha. Next, those who have analysed them know that there are many 'gaps' between the theoretical sieves (those built by Xenakis) and the practical ones (the notes found in the score), differences that come from calculation errors or theoretical errors (see Solomos 1997).

For those who the word 'error' frightens, it should be remembered that at the time Xenakis calculated his sieves using constructions on graph paper, which easily generates errors, whether at the time of the construction of the sieve or, more often, during transcription onto staffs, without even going into the errors resulting from the concrete choice of a pitch during the composition of a precise passage using the sieve in question. Moreover, because of the multiplication of parameters calculated separately in Nomos alpha, contradictions can often be found. For example, there is also a parameter 'register' specifying that, in such and such a passage, only a particular register should be used. However, it may happen that the sieve used has no pitches in this register. Finally, it may be useful to remember that the Nomos alpha sieves are often very complex (their mode of repetition is not the octave) and too little repeated for the listener to memorise them. In short, for the listener, they do not have the same preponderance as the sound complexes. It is, therefore, justified that many performers today play Nomos alpha with more attention to sound than pitch. Nevertheless we must not go too far in this interpretation. Thus, the temptation to treat the quarter-tones in the passage in Example 6 as a bisbigliando (a particular timbre)a temptation to which Strauch (1992) yields, which produces a kind of insect hummust, it seems to me, be avoided. I think the time has come to reconcile Xenakis the sculptor-ofsound with Xenakis the theorist, who wants to rebuild the pitch cosmos. A passage like the one just quoted has a real melodic intention. Such passages, where the melodic intention is obvious, can be found in Oresteia, composed during the same period as Nomos alpha (see Example 7).

Roy's recording is particularly successful on this point: he reaches that delicate compromise between the realm of pitch and the emphasis on sound. 21 As for Deforce, because of the tendency to think of sound as autonomous, he is rather of the school of those who consider pitch as secondary.

Example 6. Nomos alpha, page 1, system 4, last 2 bars. 

Silence and continuity

A word on the silences. At first, Xenakis probably intended to treat them as a formalised, calculated parameter. In Vandenbogaerde's analysis, which is reproduced in one of the versions of 'Towards a philosophy of music' (Xenakis 1971a, 111-118), mention is made of the fact that the silences are calculated using a kinematic diagram, as is the register parameter. However, Xenakis's own analysis does not mention them, which suggests that being too occupied with the other parameters, he ended up treating the silences in an intuitive way. Whatever the case may be, in Nomos alpha, silences play a vital role. They contribute to the extreme fragmentation of the piece.

Roy explains that when he met Xenakis, he seemed somewhat troubled by this fragmentation. This is why he abbreviates the silences within the sections slightly when he plays the piece. He thus tends towards greater continuity, which is reinforced by his tendency to interpret certain pitch passages melodically. However, in his recording, this continuity is contradicted by the fact that little processing is introduced (in particular, no reverberation) and that, consequently, the silences tend to be felt more strongly. Deforce, however, also seems to abbreviate the silences inside the sections slightly. This results, in the recording, in a continuity that is reinforced by the (moderate) use of reverberation. When it comes to the silences between the sections, Roy accentuates them, thus accentuating the separation between the sections.

Relationship to Xenakis's theory

The compositional system and the score One last question: what relationship do our two musicians have with the theoretical system developed by Xenakis for Nomos alpha? In interviewing them, I asked them if they wished to transmit this theoretical system to the listener, and, in particular, the idea that the piece is built on the model of the rotations of a cube, proposing the transfer of a geometrical and spatial model to the sonic and temporal universe of music. Both said they wanted to do this. How to proceed with this transmission remains of course a delicate question: Roy mentions the play on dynamics able to create a space sensation, which serve as a figure for the cube rotations. As for Deforce, adopting Deleuzian language, we could say that he tends towards a 'cube-becoming' when he plays the piece. 22 Both musicians also enlarge the score, which is a reproduction of the We would "conclude from this that in this method of working every opportunity is given to the personality of the musician to come out." (Barraud 1968, 185).

This is certainly true: Xenakis often makes choices that, in highly formalised works, can blow the theoretical system and its calculations apart. However, it is important to add that, often, the gaps largely come from errors, as we remarked previously regarding the calculation of pitch sieves (errors generated by their transcription on staffs or the choice of pitches in a sieve to compose a passage).

To give an example: a manifest error is highlighted in a manuscript provided by Xenakis in the 1992 edition of Formalized Music (see Example 8). The error concerns the construction of sieve Λ (11, 13). The analysis -the comparison between the theoretical sieve and the notes found in the scoreshows a gap of more than 50%. Obviously such a gap does not arise out of choice. As the handwritten annotations of Xenakis in Greek attest, an error was made. On the left, it reads: 'αλλάζει. Γιατί;' (this changes, why?). In fact, Xenakis got it wrong when he wrote one of the sieve modules, shifting it, which, in the final calculation, produces wrong pitches, hence the huge gap. Recognising this error, but unwilling or unable to reconstruct the sieve (the music had To conclude

This article sketches out a preliminary analysis of the performance of Nomos alpha, comparing, in particular, two versions, given by two 'second generation' musicians playing

Xenakis. The analysis needs to be continued, both to refine the comparison and to introduce other versions as well. To limit ourselves to our two cellists, I would like to add in conclusionbut also in an assertion that should not be taken too seriously -that their respective chthonic and cosmic characters are also revealed in the photos given in Example 11.
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Example 1 :

 1 Nomos alpha: bars 1-2. ©Copyright 1967 by Boosey & Hawkes Music Publishers Ltd. Reproduced by permission of Boosey & Hawkes Music Publishers Ltd.

  Roy and Deforce play the passage much more slowly (6" and 7.5" respectively), thus allowing the listener to enter more deeply into the vibration. Example 2: Nomos alpha: page 1, system 3, bars 5-7. ©Copyright 1967 by Boosey & Hawkes Music Publishers Ltd. Reproduced by permission of Boosey & Hawkes Music Publishers Ltd.

Example 3 :

 3 Nomos alpha: final section of the piece. ©Copyright 1967 by Boosey & Hawkes Music Publishers Ltd. Reproduced by permission of Boosey & Hawkes Music Publishers Ltd.

Example 4 .

 4 Nomos alpha: graph of the pitches in the final section. (realised by the author) Example 5. Nomos alpha: graph of the intensities in the final section. (realised by the author) Specifically Xenakian aspects: sound, energy, gestuality

  probably already been composed and published), he tried to legitimise it by indicating at the top of the manuscript: 'από το μηδέν ισχύει μόνο για τα C. Το A+B έχουν O' (as of zero this only applies to the Cs. The A+Bs are O), an arrow referring this indication to a particular place that is the 'origin' (O) of the module A+B of the sieve. It is obvious that having two origins in a sieve does not make sense! Example 8. Xenakis 1992, 234. When I questioned the two cellists about the gaps, they did not seem to be aware of this issue. Maybe, in the future, with the help of a critical edition of the score, musicians might raise it? This does not mean that they should necessarily 'correct' all 'errors' because they are part of the music…There is, however, one particularly obvious error that many musicians have tried to correct. It is located between systems 5 and 6 on page 1 of the score (see Example 9). It reads D-A, a perfect fifth that is very explosive in the context of Nomos alpha. Palm or Saram play it. Since then, in Roy and in the third generation, musicians have often played a sustained A. It is likely that this correction comes from the extract of the score reproduced in one of the versions of 'Towards a philosophy of music' (see Example 10). However this is not the right correction! In terms of the theoretical sieve, the musician should play a sustained D with the error rather being a wrong key indication: there should be an F at the beginning of system 6 of the score. Deforce is one of the few to play this D. 23 Example 9. Nomos alpha: page 1, systems 5-6. ©Copyright 1967 by Boosey & Hawkes Music Publishers Ltd. Reproduced by permission of Boosey & Hawkes Music Publishers Ltd.Example 10.Xenakis 1971 a, 116. 

  

  When we compare what we play from the score with the 'sound complexes' we are supposed to play, we realise that we did not necessarily guess the type of sound that Xenakis wanted. It's interesting, because it makes us see the sound we're playing in a different way.[...] For example, he talks about 'ionized atoms' for the beats. This enables us to see that, what interests him, is hearing the inner pulsation. The cube rotations, for example, are indicated on the score by letters. We must be aware of this. When I play, I think about this a lot.[...] With the cube, Xenakis has a 3D vision, which must be heard. The whole dynamic of the piece (the nuances) is translated into distance and proximity. For me, it is important to conceive of the pitches vertically (an infinite space in this direction) and then nuances in the other direction: sound exists in a curved space. The cello makes this happen. For example, you can be playing extreme nuances and, at the same time, a limit is reached very quickly. You end up designing a sound sculpture in this space." (Christophe Roy). "I was very interested in the analyses of the pieceeven if they are too composer's manuscript, in order to play more comfortably. But, while Deforce finds it to be very well written and says he likes working with the handwriting of the composer, Roy finds it difficult to read and would like a new edition.As has been mentioned, every Xenakis analyst knows that there are many discrepancies between the composer's calculations and what is found in the score. A certain mythology is in circulation concerning this. In the past, to moderate the image of the composer-mathematician, a cold calculator, and especially when he made use of computers for the first time (ST program), it was said that Xenakis "keeps what needs to be held kept, changes what he feels should be changed, grafting his own choices (where his taste and sensitivity can be introduced) onto the choice of the machine [...]".

	The gaps and errors

22 "

Note that Strauch's version is even shorter: 12'40".

The piece contains: a) 188 bars at 4/4 with a tempo minim = 75 MM; b)

bars at 4/4 with a tempo minim = 84 MM; c) 9 bars at 4/4 with a tempo minim = 62 MM; d) a few incomplete measurements totalling 3'5".

"In this passage, the notation is incomplete. It is impossible to play the harmonics of a fourth written with a note held simultaneously. Beyond a few of the sounds, the fingering requested by Xenakis cannot be done. This implies that everyone does their own version.[...] The solution that I adopted is to replace the harmonics of a fourth by harmonics of an octave, fifth, fourth, third major and third minor, so that a gesture can be obtained that descends visually on the string and ascends for the ear. This has a magical side: we see the hand going down and we hear a sound going up![...] We thus manage to do enough to make the idea clear and perceptible. This pre-supposes a rather slow tempo to really control things and give this liquid aspect." (Christophe Roy).

"I always saw the note at the end of the fifth system as a legato note. Also, it seemed clear to me that it was in the wrong key and that it needed to be in F to make the related note logical. Just as the key of C is missing in the third measure of this system." (Arne Deforce).