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Foreword

In 1990, as an undergraduare student at the University of Calitornia,
San Diego, I had the good fortune of attending lannis Xenakis's
performance of Voyage Absolu des Unari vers Andromede at The Salk
Institute, which had premiered in 1989 at the International Kite
Exhibition in Japan. Xenakis generated the soundscape for this piece
by flying kites whose strings were attached to a computer. The com-
puter then created sounds based on the kites’ movements, which was
amplified by speakers arranged in a circle surrounding the audience.
Set against the backdrop of Louis Kahn's Salk Institute campus at
sunset, the performance marked a profound moment of primordial
synergy between sound, nacure, architecture, and one’s own body.
Deeply atfected by the experience. | approached Xenakis at his office
on campus—he was a visiting professor of music at UCSD during
this time—rto discuss the picce and learn more abourt his work. He
was a generous and compassionarte teacher and spent more than an
hour with me expounding on the mathemarical and scientitic ideas
that served as the foundation for his compositional philosophy. A few
of his points were too complex for me to understand at the time, but
[ found him fascinating and his ideas and enthusiasm propcllcd ne
to further cxplorc cxpcrimcnml contemporary music, which remains

a passion of mine to this da}’.

At the 2007 Venice Biennale, Carey Lovelace, a critic, curator, and
playwright I know from New York, mentioned to me that she was
going to Paris to visit the Xenakis archive ar the Bibliotheque natio-
nale de France. From the ensuing conversation. I learned that Carey
had studied with Tannis in the 1970s at the Université de Paris I, the
Sorbonne, as had her friend and former classmate. Sharon Kanach, a
musicologist and the preeminent scholar of Xenakis's life and work. As
[ was intrigued by what the archive might hold, Carey agreed to share
her findings with me and soon sent images of compositional scores



and architecrural skerches that spanned the duration of his fitty-vear
carcer. | immcdiatc]y asked Carey and Sharon to curate an exhibi-
tion at The Drawing Center, setting into motion a two-vear rescarch
period thac involved many enlightening discussions, the culmina-

tion of which is the exhibition fannis Xenakis: Composer, Architect,
Visionary, and this publication, the first solely devoted to this modern-
ist polvmath’s works on paper.

Many people deserve to be thanked tor their dedication and hard
work in realizing this exhihition. First, I would like to extend my
gratitude to the co-curators, Sharon Kanach and Carey Lovelace,
whose knowledge. sensitivity, and devotion to Xenakis’s ocuvre made
it possible for The Drawing Center to present this groundbreaking
show and rto produce new scholarship on this body of work. I would
like to thank Ivan Hewertt for his excellent essay for the caralog and
Haiko Cornelissen at Steven Holl Architects for his expert advice.

[ am grateful to Mrs. Frangoise Xenakis and her daughter, Makhi
Xenakis-Klatzmann, whose steadfast support of this project is
beyond exemplary. They graciously hosted us on numerous trips to
the Xenakis archive and on many occasions shared their personal
recollections of lannis and his work. Their continued trust and belief
in The Drawing Center and its mission have made this project one of

the most pleasurable during my tenure here.

This exhibition would not have been possible withour the exceprional
cooperation of the Bibliotheque nationale de France in Parts, in
charge of the maintenance and preservation of the Xenakis archive.

I would like to acknowledge the invaluable contribution of Bruno
Racine, President, as well as his colleagues. Ms. Catherine Massip,
Conservateur général, directeur du département de la musique:
Frangoise Simeray, Responsable des expositions exeéricures; Anne-
Sophic Lazou, Service des expositions extéricures; Maria Serrano,
Département de la reproduction; and Vincent Reniell Departement

de la rcpmduction.

The Drawing Center’s hardworking and conscientious staft deserves
special recognition for their enthusiasm in bringing this proj-
cct to fruition. Special thanks go o Joanna Kleinberg, Assistant



Curator: Emily Gaynor, Public Relations and Marketing Officer;
Anna Martin, Registrar: Dan Gillespie, Operations Otficer: Nicole
Goldberg. Direcror of Development; Jonathan T.D. Neil. Executive
Editor; Joanna Ahlberg, Managing Editor: Peter J. Ahlberg,
AHL&CO; and Isabelle Deconinck, LA pr.

To the institutions who have already agreed o welcome fannis
Xenakis: Composer, Architect, Visionary wo their respective venues,
I would like to thank Mirkoe Zardini. Director, Gtovanna Borasi.
Associate Director, and Daria Der Kaloustian, Senjor Exhibition
Coordinator, Programs, of the Canadian Centre for Architecture:
and Philipp Kaiser, Curator, and Susan Jenkins, Director of
Exhibition Management, at The Museum of Contemporary Art,
Los Angeles.

I also want to thank all of the organizers, performers, and venues who
are participating in The Drawing Cenrer's pub]ic Program serics thar
will run concurrently with the exhibition: Joel Chadabe, Founder
and President of Electronic Music Foundation; Claire Brook, pub-
lisher, Pendragon Press and Founding Member of Xenakis Project
of the Americas; Luca \"cggctti. chorcographcr; JACK Quarter;
Transmission Ensemble; Daniel Tcigr: and Diapason Gallcr}'; Jan
Williams and the New York University Steinhardt Percussion
Program; Carl Skelton and The Brooklyn Experimental Media
Center; The Morgan Library & Muscum: Judson Church; Barbara
Dobbs Mackenzie, Director, Barry S. Brook Center for Music
Rescarch and Documentation at The Graduate Center of The City
University of New York; and Cristina Cacioppo at the 92Y Tribeca.

Finall}a [am dccpl)' appreciative of the intellecrual and financial
support of The Drawing Center’s Board of Trustees and exhibi-

tion funders who have supported both the idea of the exhibition and
its catalogue, including the National Endowment for the Arts, the
(Graham Foundation for Advanced Studices in the Fine Arts, The
Grand Marnier Foundarion, The Andy Warbol Foundation ftor the

Visual Arrs, and one anonymous donor.

Breer Littman
Executive Director






Curators’ Statement

It is ficting that this first American exhibition devoted to the influ-
ential avant-garde composer lannis Xenakis should take place at
The Drawing Center. For even though he worked in a dizzying
range of disciplines, notably architecture, everything tound form

on the page. Of course, his efforts while working in the atelier of
Le Corbusier {1947-59), where he designed several iconic build-
ings, involved architectural renderings and rechnical drawing. Then,
starting in the mid-1950s, when he began to introduce advanced
mathematics as an organizational principle in his music composi-
tions, he mapped out an architectonic space in which he employed
calculations and graphic visualizations to determine both detail and
overview. Musically speaking, these eventually rendered up visceral
yet unearchly, exquisitely rich compositions, both instrumental and
clectro-acoustic, that were, for the most part, steeped in a late-twen-
ticth—c:::n[ur}r atonal (and microtonal) scnsibilit}'. (For cx.lmplc. his
groundbreaking Pithoprakra (1955-56), composed using probability
theory, creates different “sound clouds.” [t opens with string play-
ers lightly striking the bodies of their instruments and moves into
plucking strings and tapping bows, among other cftfects, forming

cver-changing pri mal sweeps of sound.)

Throughout hisrory, a strong link has existed between drawing
and music. Afrer all, manuscript notation (which until recently
was always hand-rendered) is a kind of coded “picture” of music.
In the Western tradition, the five lines of the staff can be seen as
a kind of grid, with dots representing pitch "llcighrs." as it were,
and other conﬁgumrions symbo]izing durations. Beginning in
the 1950s, this "picture” was opened up further, when the hybrid
avant-garde practice of “graphic scores” created a new interplay
berween “the hand™ and sound by employing an array of difterent
strategics including words, glyphs, pictograms, and other symbols



intended as instructions or triggcrs for certain kinds of musical

actions.

Recent are-historical survevs have explored the interplay between

the picrorial and aural in a more general way. Visual Musie, co-orga-
nized by The Muscum of Contemporary Art in Los Angeles and the
Hirshhorn Musecum in Washington, D).C., examined that branch

of synacesthesia that involves a link between color and sound. It also
documented such key exchanges as Wassily Kandinsky's attempt,
prior to World War I. to bring painting into the realm of pure
abstraction by using the atonal compositions of Arnold Schoenberg,
with their liberation of “dissonance.” as a model to help free his work
of subject martter.!

However, it was in a completely different way that Xenakis “imaged”
music. He was not “drawing” sound in the one-to-one naive man-
ner in which arrists create "symphonics of color™ or linear approxi-
mations of, say, jazz ritfs. Nor was he, like the fashioners of graphic
scores. creating visual documents meant to be performed. Instead,
on paper, he was working through straregies to deploy physics and
mathemartics as means to organize sound. (This recourse to sci-
ence goes back to his Greek precursors such as Pythagoras, “father
ot machemarics.” who dcsigncd scales on which our own are based.
These were generated by the intervals resulting from dividing a
vibrating string into halves, thirds, quarters, eighths, and so forth.)
He graphically plotted our the results of his advanced calculations.
Perhaps in part because of the consenant, proportional relationships
thc}' realize gmphicall}n these documents are often plcasing to the
eye—even, at times, it might be proposcd, casier to follow than the

music thC}' gCﬂCl’&[C.

Drawing exists in two dimensions.  Burt its conceit is that flatness

transforms into an illusory three-dimensionality—or into a ditferent
kind of tictive space. where ﬂgumtion creates imaginar)’ landscapcs.

XC[]‘.ll(iS‘S \VOF](S on papcr, ill[‘hOllgll nor iI]fCl'ldCd as “‘EH'[‘“ as S‘llC]],

Vistead Misie, curated by the Hirshhorn's Kerry Brougher and Judith Zilezer, and
MOCAS Jeremy Serick and An Wiseman. the Hirshhorn Museum and Sculprure
Garden, Washingeon, LYCL June 23 Sepreruber 11, 2005, and The Muscum of
Contemporary Art, Los Angeles, February 13-Aayv 22, 2005,



evoke another dimension cntircl}'. [ndeed. rhc}' bclong to a different

SCNsOry dOI]]‘dilli []‘IL‘ Cdr.

Bevond all this, Xenakis's protean practice involved site-specitic
multimedia works. These, it could be argued, “drew™ in space—
within built structures or in the landscape. Such events were often
carcfully mapped out on paper in all their particulars, in chrono-
logical “scores . and pcrfornmncc site pl.ms. In gcncraL thuugh,
many such documents manifest multiplc “p.lsscs." OVer-writing in
different ink-colors, self-commentary in often riny handwriting

(in French, sometimes Greek, and even English). In short. Xenakis
“thought through the hand.” These paper “traces,” which begin in
the mid-1950s, toreshadow an interesting side avenue in the his-
tory of drawing known as “process art,” which developed during the
1960s. Robert Smithson, Sol LeWitt, Agnes Denes, and Dorothea
Rockburne, among others, combined elements of science with
visual arr. T]ley. t00, often executed works on paper of a proposi-
tional nature that involved writing, diagrammatics. small schemas.
Xenakis's preparatory drawings. although never intended as tinished
art, share in this cradition.

Whether drafting a sketch, a complex study charting the trajecto-
rics of instruments on a Cartesian grid, or a score tor a laser-light-
and-sound multimedia work, Xenakis created visually compelling
artifacts, Given that he produced some 140 musical works, numer-
ous architectural projects (realized and unrealized), four books of
essays of, at times, mind-bending complexity, five major multimedia
spectacles, countless unpublished writings, and ancillary projects,
such as bis design ot the UPIC digitized drawing board, selecting
items for this show was challenging. We decided to focus on initial
landmark musical works, his breakour Metastaseis (1953—-54) and
Pithoprakta (1955-506), and a few subsequent picces that embody
important developmients and whose visual aspects we find com-
pelling. In Terretekrorh (1965—66), Xenakis experimented with

the physical distribution of audience and orchestral members. For
Erikbihon (1974), developed during the time he was working with
Markov chains, preparatory sketches feature highly graphic veined
contigurations he called “arborescences.” The exhibition’s narrative
begins with projects developed with Le Corbusier. It also concludes



with architecture: his project plans for the tar-reaching Cité de la
Musique for the Parc de la Villette in Paris. an ambitious concep-
tion that brought together many ideas about sound and space that
Xenakis had developed over the years. And in between, we have
also included material on his “polytopes,” multimedia site-specific
works presented in the 1960s and 1970s, often in mythic sites such
as the ruins of Persepolis or the ancient Roman baths of Cluny in
Paris. In planning this exhibition, we pondered how best to display
work that, no marcter whar its visual interest, is primarily meant to
be experienced through the ears. Listening stations allow graphic
renderings to be displayed on video screens while listeners follow the
corresponding compositions on earphones.

Many of the bracing and rigorously original approaches Xenakis
forged reach back through physics and mathematics to the very foun-
dations of art, to a moment in antiquity when the arts and sciences
were fused. Visual artists and other visitors to The Drawing Center
will undoubredly find Xenakis’s approaches compelling, just as we
have. They open potentially new directions for both the creation and
appreciation of works from the "mind” of the “hand.”

Sharon Kanach and Carey Lovelace



























The sense of being late and therefore alwavs having to run haunts
Xenakis’s biographv. It was exacerbated by the Second World War,
when Xenakis fought first in the anti-Nazi resistance then againse
the British. By the rime Xenakis arrived as a refugee on a winter
morning in Paris in 1947, with little more than the clothes he stood
up in, his old passion for music had lain dormant for years. But
once installed in the atelier of Le Corbusicr, and with some stability

restored to his life, it resurfaced.

But how to harness this passion? Xenakis had had no professional
musical training, and his personal musical world was hardly one that
would give him an easy entrée into Parisian musical circles. Tt was

a curious amalgam of ancient Greek theorists such as Aristoxenus.
Byzantine chant, folk music, and pockets of Western classical music,
above all Bach. What these musics have in common is that they can

be conceived—by someone with a determined bent for timeless veri-

tics—as freed from the taint of “culture,” and therefore invulnerable
to time’s corrosive effects. Aristoxenus doesn’t describe music as it is
played, he describes the mathematical substratum of music, the tun-
ing svstems whose crystalline structure endures while the musical
practice itselt keeps changing. Orthodox chant gives an appearance
of fixity {one speaks ot “Byzantine immobility™). Folk music, prior to
the onscer of globalization, could be thoughre of as “age-old.” handed
down in an unbroken oral tradition. As for Bach, is he not the “time-
less™ classical composer par excellence, a composer whose fugues and

canons appear to embody an idea of perfect, abstrace order?

These tastes would have seemed pcculiar in Paris. where the dominanr
musical idcolog)’ was based on a sLlpcr-sharp awareness of historical
references. It was descended trom the sassy strectwise neo-classicism
much touted bv Jean Cocteau in the 1920s, which by the 1940s had
evolved in several directions—perr and sentimental in a way not so far
from the cafe-concert in the case of Francis Poulenc, nobly statuesque
in the case of Arthur Honegger, who, with his reputation burnished by
his anti-Nazi stance, was now the musical God of Paris. Shortly after
his arrival, while making his first faltering attempts to turn himself
into a composer, Xenakis had an unfortunate brush with Honegger.
He attended one of his composition classes, and showed him onc of his
picces. “This is not music,” said the great man bluntly.



Xenakis’s brief encounter with the great Olivier Messiaen was more
encouraging. “You are Greek,” said Messiaen, “yvou must follow vour
own course. Olivier Messiaen, devour Catholic, devotee of Indian
rhythms, claborator of his own severely rational svstem of pitch and
rhythmic modes, was the mentor of a group of voung avanr-gard-
istes who were contemptuous of the old guard. The most vocal of
them was Pierre Boulez, who by 1948 had altcady made waves with
some brilliant cclrly works. Thesc took Sclwcnbcrg's scvcrcl_v rational
rwelve-nore [cchniquc—in which the un l‘blding of a picce was deter-
mined by successive appearances and transtormarions of a twelve-
note theme—and purged it of its nineteenth-century phrascology. In
Boulez's hands the technique became both violentdy expressive and
hy pet-rational.

More influential than any of these was another lonely figure, Edgard
Varése, who also lived on the margins of the musical establishment
and had been dreaming of a music of “sound-masses in collision”
since the 1920s. In 1954, the Paris premiere of his Déserts made his-
tory by being both the first work to combine orchestral forces and
¢lectronic sounds, and for being a scandal to rival the first night of
Stravinsky's now canonical 7/he Rite of Spring. Listening at home—so
that he could record the event—was the thirty-two-vear-old Xenakis,

still unknown. still sl‘ruggling to tind his voice.

His uncertainties are revealed in the piecce he had recentdy completed,
Anastenaria (1953=54). The first two movements are in a Greek
“ethnographic” style, portraying wirch atavistic drums and choral
cries the ancient Christian rituals of Thracian peasant communitics.
Buc in the third movement, Merastasess. there’s an irruption inro an
unprcccdcm‘cd sound-world. We hear a singlc pitch on violins which
burgeons into a dozen separate lines, moving slowly outwards from
this central point, until they arrive at a massive cluster chord. It's like
nothing ever heard in music before, bur neither does it have anything
in commeon with the Parisian avam—gardistcs, who in the mid-1950s
were dispersing shards of twelve-note series around musical space in a

stvle commonly known as poinriliiste.

Xenakis had no time for that method (even though one detects traces
of it in Metastaseis). In an essay written a few vears later, by which






time he had made immense strides in skill and sclf-confidence, he
pointcd out what he thought was serialism’s fatal error: present-

ing different forms of a twelve-note row actually creates an effect of
randomness, as the textures are too complex for the ear to discern

the logic that engendered them. But at the global level, the car can
make out larger patterns. One hears the overall character of a musi-
cal statement: its density, its texture, its tendency towards greater or
lesser complexity. There's a mismatch between the logic and the aural
cffect. So—Xenakis suggested—why not give up the note-to-note
logic of serialism and use a difterent sort, one better suired to manip-

ulating these “global™ entities?

The technical means for creating this new logic were lying close to
hand, in a most unlikely place—his work as a designer and engineer
for Le Corbusier. By now Xenakis had risen from being a lowly engi-
neer to being Le Corbusier’s trusted confidante. He was in sole charge
of the design ftor the Philips Pavilion at the Brussels World's Fair in
1958 [OPPOSITE], and the remarkable curved walls of that building—
based on “hyperbolic paraboloids™—are like transcriptions in space
of the aural curved surfaces of Merastaseis [ .~]. Goethe, following
Novalis, once described architecture as frozen music, but never before
had somcone tried to embody rhe metaphor so literally. The premiere
in 1955 caused a great stir, with one critic describing how rhe audience
surrounded the velvet-jacketed Xenakis and “pressed him for auto-
graphs as though from the first traveler in space.”

[t was a brilliant debur, and it confirmed Xenakis's distance from the
rest of rhe avanr-garde. Their music was tull of nervous energy, never
once coming ro rest, in line with Boulez’s view that new music had to
reflect a modern conception of a “universe in pcrpctu;ll cxpansion.“
Xenakis too knew all abour lite's uncertainties, and in some ways

had a similar view. "We alwayvs live in the shadow of Sisyphus and
Tantalus,” he wrote, “because everything around us moves, shifts,

is in constant turmoil. We are not moving rhrough an cpoch of cer-
titudes: Cosmonatts in a swarm, we navigate in the pmvisional, we

must reconsider cach thought at every instanr.”

Burt really the two are poles apart. Boulez's music reflects the frac-
tured nature of the modern subject, which never commirs, always
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keeps its options open, and is aware of its own multiplicity. Xenakis's
music, in its massive assertiveness and granatic hardness, suggests an

objective view of uncertainty as something entirelv “out there,” in the
world. The inspiration is not Freud so much as Heraclitus’s flav asser-
tion that “everything is flux,” or Lucretius’s introduction of the “clin-
amen,” the gende swerve of the atoms that sets everything in motion.

Metastaseis was the first fruic of that world-view, but Xenakis had
enough musical sophistication to realize that he could nort spend
an entire career desceribing “curved surfaces™ in sound. He needed
other mathemarical tools, ones that would allow him to unite
certainty and uncertainty, “timelessness” and musical motion, in
many different ways. He found it first in probability theory, that
branch of mathematics which grasps uncertain things in absolutely

precise form.

Over the following decades Xenakis tried out ditferent aspects of
probability in turn. often by drawing frechand the shape or tex-
tures of the sound he was looking tor, and then casting about for the
mathematical ol that would allow him to fix this shape precisely.
First came Prrhoprakea of 1955-56, where one hears tor the first time
Xenakis's other trademark sound: the “cloud of points" [IL. 8]. As

the composer suggests, these are like things heard in nature, such as
swarms of cicadas, or rain pattering on a roof. Or to take a memory
from later in his life, they behave like slogans launched by a single
voice during a demonstration, which then spread through the crowd

like wildfire.

Later works rry out different ideas. Duwel (1959), a contest between
two orchestras and two conductors whose "moves” prompt a response
from the other, was inspired by game theory. This proved tw be a
dead end. More fruitful was the idea of a music which was disposed
in endlessly proliferating lines. Tr was given abstract form in so-called
“Markov chains,” and made thrillingly concrete in works like the
virtuoso piano work Evryali (1973). Most far-reaching of all perhaps
was Xenakis's application of “sieve theory™ to music. which allowed

a new kind of musical

him to create—among many other things
scale. There are many varieties of scale in the world's musical cul-

tures, but they all obey the “nacural™ limic of the octave, which maps
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out points of strongly perceived similarity in pitch across the audible
spectrum (for example, all notes called € sound at one level “the

same’ no marter how high or low the € may be). Xenakis's original-
ity was to defy "nature” by constructing new scales bounded by dif-

terent intervals, and his later works are full of them.

These techniques necessitated swarms of calculations clearly best per-
formed by computer, and in 1962 Xenakis wrote the tirst of a series of
picces composed with the aid of an IBM mainframe. This was not his
only brush with new technology. Between 1957 and 1962 he undertook
research into electronic sound synthesis at the Groupe de Recherches
Musicales in Paris. and composed his first electronic pieces there. In
1966 he brought these two interests together by founding a computer
music research institute, which in 1972 became CEMAMu—the
Centre d 'Etudes de Mathémarique et Automatique Musicales.

This might seem to place Xenakis squarely at the heart of the
"modernist wing~ of new music. But by the early "70s the distance
between him and his erstwhile confreres was actually widening,.
This was partly because the modernists themselves no longer formed
a right-knit group, if rhey ever had. Elliotr Carter was pursuing a
multi-layered music that specifically appealed to a modern form

of sensibiliry. Berio had already broken the hermetic purity of new
music in works like Sinfonia (1968-069), which quotes from the entire
history of Western music. Luigi Nono was composing vast works
that addressed urgent political issues. Boulez remained the most
pure. but his hyper-refined musical language, tull of ellipses. paren-

theses, and decorative flourishes, was a world away from Xenakis.

Meanwhile, bcyond the modernist circle, art music was opening, itself
to the world. Steve Reich and Philip Glass embraced the exuberance
of pop rhyvthms in their new minimalist language. The next genera-
tion fused this exubceranr energy with expressive lvricism. Towards
the twenticeth ccntur}"s end. it was clear thar in defiance of the mod-
€rnists, an expressive aesthetic of music rooted in tonalit}' had made

a triumphant comeback.

Against this turn to subjectivity, Xenakis stuck to his rigidly monist
view of the world and human nature. He would have no truck with
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the Increasing tcnd:ncy of COMposers to revisit histor_\' and indulgc
ina "play of‘signil"i::rs." His artistic purview broadened, ccrtainl}’, but
this broadening was never a marter of admitting “influences.” The
only echo one hears is of folk music. but by the 1970s this is no lon-
ger the ethnographic realism of Auastenaria. In works like Anrikbthon
{composed ftor Balanchine’s New York City Ballet in 1971), one hears
strange woodwind keenings, which evoke thoughts of a primal «r-
folk music, before humaniry had vet invented culture. Xenakis loved
the ancients not out of nostalgia, but because they scemed closer to
the unmediated heart of things. If technology offered a fresh way

to reach that heart. he would seize on it unhesitatingly. Whart he
dreamed of was a "universal music,” manifested in what he called a
“hard core™ of tormal relationships.

Such a universal music could not be confined within Western music’s
eraditional categorics. Those that were too tainted by “culture,” such
A5 h‘drl‘l‘lon}’. hild o go L’ntil't’l}'. O[hcr Cil[ﬂgﬂriﬁs L'()Uld bc -l(:ll‘nit'[t'd,
certainly, but only if reconceived on a highly abstract level. Xenakis
regarded the branching-line wechnique of works like Evryali as his
own “reinvention of polyphony.” Scales. modes, and microtones

could also be admirred, as aspecrs of “sieve theory.”

Ultimatcly music had to go bc}'ond sound irself, to incorporate
light and ceremony and text in grand spectacles where cach element
would be ordered by similar mathematical principles. This grand
fusion was realized in the so-called “polytopes,” vast outdoor picces
designed for spccif‘ic spaces such as the ruins of Ps:rss:polis in lran.
Some might sce pamllcls in the work of the other modernists, for
cxamplc in Stockhausen’s “sp:ltial" picces like Gr:fpp:’u (1957), and
in his outdoor spcct:u:lcs suich as Sr('rm(’lzmg (1971). Burt wbat distin-
guishes Xenakis's works is their total austerity. Stockhausen’s works
have overdy mythic references, whereas Xenakis's are elaborarte
architectures of sounds and lights, which flash and change color in

cCYer Chill]gi l]g pattcrns.

In the end, the essential solitariness of Xenakis is what strikes one.
Today, a decade after his death, Xenakis has many admirers among
the still flourishing modernist wing of music, but no imitators,
and certainly no school. Like those other grear avant-garde herocs,



Stockhausen and John Cage, Xenakis has a surprising appeal to a
younger gencration. This was already evident during the heady days
of the May 1968 revolution, when students at the Conservatoire
inscribed the slogan "Down with Gounod, up with Xenakis!™ on the
building’s walls. It persists even now. A recent Xenakis retrospec-

tive in London attracted large crowds of iPod-wearing youth. This is
remarkable given how remote the postwar modernist wave in music
must scem to them. Might this be a sign rhar, like all great music,
Xenakis's transcends the tdeas and the world-view thart gave birth ro
it? Or could it be that his music really does caprure deep truths about

nature—our own, as well as the world's?
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Earlicr, the modernist innovaror, who was just then absorbed in
actualizing his ideas about urbanization in such landmark projects

as Chandigarh. India, and Marscille’s Radiant City, had traveled

the world studving architecture. notably that of ancient Greece. He
had formulated something called “the Modulor,” a complex scale of
proportion combining human measurements with the Golden Mecan
and the Fibonacci series. (It is composed by adding the sum of two
numbers to the previous in a series: 1, [1+1=]2, [2+41=]3, [3+2<]5, cte.
It is the relational structure of natural phcnomcna including the nau-

tilus shell and rtree rings.)

Designing a double trieze of windows for the Dominican convent’s
west facade [PLs. 11, 12], Xenakis turned to the Modulor. He plotted
out varying widths, the intervals creating shifting rhythms, a kind
of vertical polyphony. Lending dynamism to the straightforward
concrete-slab recrangle, the celebrated “undulating glass panes™ were

csscmial]_\' a “musical solurion.”

Having entered Le Corbusier’s studio with little knowledge of mod-
ernism, Xenakis found himself stimulated by his employer's constant
questioning, his ingenious design usc of simple geometries, his “spiri-
tual force.” And, inspired no doubt also by Messiaen’s counsel. the

young composcr bcgan ;lppi}'ing graphic solurions ro music.

In rhe conceprualization of his breakthrough orchestral work,
Metasiasess (1953-54), Xenakis once stated. “the role of architecrure
is direct and fundamental.™ Cemposing on architects’ graph paper,
he began by sketching arcing shapes—ruled parabolas [PLS. 13, 14].
In this plcasingl_\' mind-bcnding form, lines at right anglcs drawn at
rcgular intervals Producc a graccful curve art their poinrs of intersec-
tion. In his composition, he assigncd cach of fbrty—six ruled lines

to a separate string instrument—violin, viola, and so on. These

were translated in sound as sustained rtones or glissandi. Prcviuusly,

v Aarossian, Xewado, T Despite the tace that Xenakiss conmmbutions, indduding the
design ot the intenor chapel, sleeping areas, and the mrterior fenestration, are essential
to the building’s reputation, he is ofren left unmentioned in historical accounts.
Mario Bois. fannis Nenabes: The Man and He Misn tLondon: Boosey and Hawkes,
1967}, A,

v Quoted in James Harley, Nowakin Ho Life on Miie (New York: Routledge. 2004), 10.
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for ::xamplc in a Paganini violin solo, this “slide” up in pitch
had served as a coloristic flourish—never as a unit in itself. In
Metastaseis. every detail was carefully plotted out. To determine
proportions between and within secrions, Xenakis turned, again,
to Le Corbusier’s Modulor.

At the time, Western music was undergoing a transformation parallel
to revolutions in visual art. Just as, for example, Russian Suprematists
at the bcgin ning of the rwenticeth century banished representation in
favor of pure geometries, so progressive composers aspired to evolve
past classical music’s harmonic framework with its stress on a tonal
base and on dominant/subdominant “resting places.” Notably, twelve-
tone “serial” composition was based on the idea of a “series” or “cell”
of twelve tones each of equal weight, submitted to permurations.

Metastasess translates as “beyond + stasis.” In Xenakis's view, Western
music—limited to the tones of the chromatic scale as opposed to
an infinite range of frequencies—was static, as was serial music.
Although the listener is meant to follow the serial “cell” undergoing
permutations, as it it were a melody transforming through a sym-
phony, in complex works, all that is perceptible is a general sonic
wash. Xenakis, instead, sought to formulate such musical texrures
dircctl}'. His lmuming seven-minute string orchestra work” initiared
the concept of sound “masses™ and generated an unearthly music.
The opening consists of long, interlaced string glissandi, “sonic
spaces of continuous evolution,” as Xenakis himself puc ic.' Its pre-
miere at Donaueschingen, Germany, in 1955 caused a sensation.

He was banned, he recalled. from the halls of serial music for years.

*Nothing like it had been heard before.™

His next work, Pitbopmkm (1953-506), considered b}’ many his first
mature orchestral picce, takes the notion of “mass sound™ a step fur-
ther. It again l'brcgmunds string instruments (while also including two

tromhones, a xylophonm and a woodblock). While the opening, and

v Emerging from a single sustained rane into a torry-six-note duster, the piece is played
o dreise—that is, cach instrument is assigned g separate line. The ensemble also
incudes seven brass, six winds, and owo percussion.
lannis Xenakis, Fermdrzed Music tHilisdale: Pendragon Press. 1992), 10,

Harley, Newakas Tis Life 1 Musec, 100
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cunc]uding sections of Metastaseis are linear (based on glissandi) and
usc gecomeltry as a formative module, Pit/mpmkm (“action th mugh
probabili[y“) is based on “clouds of points“—in this case, created b)'
quasi-percussive modes of attack such as pizzati (plucked strings),
col legno (striking the string with the wood of the bow), arco au talon
{at the basc of the bow). Owver the course of the work, “points™—dis-
tributed according to probability calculations—move at various
dircerions and speeds. Xenakis implemented varying formulas for
difterent sections—DPoisson’s Law of Rare Events, Bernoulli's Law

of Large Numbers, and the Maxwell-Boltzmann Kinetic Theory of
Gasses. (The latter projects the movement of gas molecules. that s,
particles, which can be seen as equivalents to Pirhoprakta’s “sound
points.”) He dubbed this approach “stochastic music"—compositions
that are generated by probability-based formulas dealing with large
numbers of events.

ThiS SL’L‘!]]iIlgl}' h)’p&’l’—CCl’CbI'dl &1}1}11’0&1Ch Was, f()l' XL‘ll‘dkiS, iﬂ ﬁlCt

deeply grounded in nature—which he loved—as well as in human
experience. Famously, he invoked an agonizing personal memory.

the chaos at a political rally broken up by gunfire:

The human river shouts a chant in uniform rhychm, [Atbzer a] whisde of
bullers. . The crowd is then napidly dispersed, and atter sonic and visual hell

follows 1 detonating calm, full of desparr, dust, death.

The dozens ot remarkable, often large-scale studies he created feature
colored points or mng]cs of tangents '.llong a lcft-[o—right axis [PLS. 15,
16]. (In[crcs[ingl}: these preparatory docunients bring to mind draw-
ings b_\' the artist Hannah Darboven. tor cxamplc. or cven obsessive
samplcs of OQuesider Art.} As with Afetastasess, and ﬂfﬂl‘l}' all subse-
quent compositions, Xenakis would translare such visual plottings
into musical notation. At its Munich premicre, Pithoprakia, too,
caused outrage—ocven the performers were hostile to the work’s novel
approach. It was conducted by Hermann Scherchen. In 1955, the
unknown composer had approached the eminenr conductor wirh the
then-unperformed and massive score of Metastaseis under his arm.

Scherchen had championed Arnold Schoenberg and the Viennese

o Nenakis, Formaliced M, Y.



School (who, ironically, had invented the very serial music that
Xenakis was about to chal]cngc). He gmspcd that carlier score’s value
immcdiatcl_v. While he didn't conduct its tirst pcrformancc, he pre-

micred Prithoprakta and became an important champion.

Mecanwhile, Xenakis was gaining responsibility under Le Corbusier.
When the busy atelier was approached by the Dutch Philips
Corporartion to produce a pavilion for the 1958 Brussels World's
Fair highlighting che firm’s contribution to modern rechnology, Le
Corbusier proposed a structure housing an cight-minute Poée élec-
tronique, a futuristic, “immersive” display of projected visuals and
spatialized music. Le Corbusier would create the images. For the
audio component, he secured renegade composer Edgard Varese,
who was just then helping pioneer musique concréte, a still somewhat
primitive collage technique involving “found™ sounds recorded from
cveryday life, usually subjected to audio manipulations.

However, distracted by other projects, Le Corbusier turned over

the pavilion itself to his protégé, leaving him with a scant skerch
of a “free-form hollow structure.”’ Xenakis realized that, acousti-
call}’. the proposed globular shapc would hcightcn reverberations
and create “dead spors.“ He bcgan considcring a more asymmetri-
cal framework—notably, one based on “saddle-shaped™ hyperbolic
paraboloids [PL. 57]. These forms have since become modish in such
iconic complexes as the Sydnev Opera House, completed in 1973,
At the time, Xenakis knew that although such shapes had been
used for roofs and terraces, they had never structured a freestand-
ing building. Experimenting with the paraboloid curves that he had
traced out for Afenastasers, Xenakis saw that the straight, ruled lines
which graphcd the curves could be translated into supporting wire
cables. Working with scale models of piano wire, planks, and string,
he eventually composed a non-uniform, decentralized structure

of conoids sweeping into three ﬂlturistic-looking tent-like pc.lks.

Le Corbusier had originally suggested a sprayed-on concrete shell.
Instead, Xenakis proposed rwo-inch-thick panels of pre-stressed

concrete, slightly curved to form the sweeping arcs. which would he

“- AN Barchel-Calver. “Lannis Xenakis Biography.,” Les Amis de Xenakis, htepi/waww.
lannis-xenakis.org/xen/bio/bio homl












cast on-site in open sand beds. Fortunatcly Le¢ Corbusier was enthu-

stastic abour Xenakis's radical alteration of his initial conccpt."'

When Le Corbusier arrived o sign the plans and lav the founda-
tion stone in May. 1957, he neglected to mention the project's sole
author. In what became known as the “Xenakis incident,” the young
composer/engineer registered a heated protest. A bitter struggle
ensued; even Varese took sides (Xenakis's). One d.ly in 1959, the
composcr and two other employees arrived ar the atelier to find the
locks changed. They had been tired. Nonetheless. Le Corbusier, who
had never before acknowledged collaborators, eventually agreed that
Xenakis should share credir.

Open from May 1958 until the World's Fair’s conclusion in January,
1959, the Philips Pavilion was a criumph. It was the world's tirsc
sclt-supporting hyperbolic paraboloid building and revolutionized
volumerric architecture. Xenakis, who coordinated the interior sound
and light technology [PL. 18], was also able to create his first musique
concrete tape piece. Concrer PH (high-pitched sounds derived from
charcoal burning) plaved as the audience entered and exited.

SUBSEQULNT COMPOSITIONS

Through the early 1960s, Xenakis continued to develop new math-
ematical approaches. Frequently, these were mapped out in essays.
In *Probability Theory and Modern Composition,” one of several
that appeared in the music journal Gravesaner Blitter (which his
mentor, Scherchen, publishcd), the rr:ncgadc theoretician outlined
Pir[ropmkm's statistical method of generating orchestral texrures.

In “A la Récherche dune musique stochastiquc." mking his :mal_\'sis
even further, he broke the compositional process down into steps,
from conception, to definition of material, to realization. He sug-

gested that such stages might evenrually be automated on compurer.”

2 For a chronological account of the extent of Xenakis s musical innovanons during this
pentod, see Harlev s book-long analysis, as well as Matossian’s biography, ated above.

. Xenakis, Formafrced Mesw, 22, These stages of stow hastic LOMPpUsILION, OF Lompasition
according to probabsliey theories. arer | Tnital conception: 2. Detinition of sonic entities;
3. Detinition of che transtormatiens: -+ Microcomposition: 5. Sequential programming:
0. Emplementation of caleulations; 7. Final svmbolic resule: 8. Sonic realization.
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once pointed out that musicians, long before Descartes and the

grid. had invented anal_vtic gcometry. via musical notation—which
is space shared b)f 1wo clements. pirch and time. unrelated to one
another. Xenakis, as it were, occupied a conceprual plane bringing
together mathematics, in its two-dimensional visualization, with
organized sound. Starting in the late 1960s. he began expetimenting
with compositions generated by Markov chains, whose probability
calculations he used ro formulare branching shapes he dubbed “arbo-
rescences. or “bushes.” These were used in Compositions inc]uding
Cendrées (1973), Noomena (1974), and Mikka (1971). Specitically,

he implemented something called the “random walk,” a trajec-

tory generated by a series of “steps” (x+1 or x-1) of indeterminaw
course; the direction and size of each step, determined by probabil-
ity, is unknown and can be reversible. Thus, “line” (as opposed to
Lithoprakra’s “clouds” of points) is implied.

His niose gr}]l)hic Pl‘cp‘.ll‘ator}-' dr‘d\VillgS‘ l]U\\’C\'L’r. St'rvtfd 48 grULlI‘ld—
work for the seventeen-and-a-half-minute piano concerto, Erikbthon
(1974) [prs. 21.50]. Here, spidery shapes were tnscribed along two

“rracks”

an upper, narrower strip of graph paper for the piano

line, and a lower, larger one for the orchestra. The “dendrite,” or
branching projection, is transposed-—rorared, tlipped. turned upside-
down—rthrough the course of rhe picce. In notation, these shapes
were translated into chromatic cluster-type runs on the piano and
into sweeping orchestral glissandi. One can follow the manner in
which shapes are musicalized by listening to the chromatic lines

while viewing the preparatory drawings.

Bur Xenakis was nor interested only in sound mapped in a graphic
domain. His fascinarion with sonic dimcnsionality dared back to the
“immersive environment of 425 loudspcakcrs he coordinared for
the Philips Pavilion. In his 1962 electronic picce Bohor (whose ear-
splitl‘ing volume sparkcd a scandalized reception at its premicerce),
he programmed dynamic shifrs of sound hetween loudspeakers. Ac
another moment, he mused about the habir of restricting audicnces
to a frontal position in relation to the musicians. In Terrerektors
(1965~060), he designated that listeners be scated among the cighoy-
cight performers, who were arranged in a circular formation around
the conducror (their placement in part determined by probability





















calculations) [PLS. 22, 23], At the premiere, auditors were given camp
chairs and encouraged to move ahout and to change sites of listen-
ing. [n an engaging, somewhat ohscssi\'c—compulsivc 1965 pen-a nd-
ink tendering, this kinetic activity is indicated via meticulous swirls
through which onc can, with concentration, follow potential audi-
ence trajectorics through the stationary instrumentalists [PL. 24].

Terretektorh, according to hiographer Martossian, was inspired in
part by one of the composer’s many intense experiences with nature
and its sounds. Xenakis spent summers in Corsica in the company
of his wife and daughter, surrounded by the sea. gazing at stars,
immersed in forest sounds, or rattled by the intensity of a tempest.™
It was an almost violent primordial feeling he was atrer, sound shift-
ing from instrument to instrument, as if between loudspeakers

a

line traced in space.
POLYTOPES

Xenakis was invited to create a multimedia work for the interior of the
French Pavilion at the 1967 Montreal Expo. With the Poéme électro-
nigue, he had been frustrated by Le Corbusier's outmoded approach
to the visuals: images of'movic-s[’vlc dinosaurs, Charlic Chaplin, and
tighter planes were projected on the walls to outline modern culture’s
evolution. For the Montreal project. Xenakis tashioned a sophisti-
cated, Naum Gabo-like arrangement of steel cables that threaded
through the interior of the Jean Faugeron-designed building, forming
a virtual architecture of intersecting dynamic shafts of conoids and
h}’pcrboloids [PLs. 25, 26]. During the six-minute pcrformancc, some
1,200 white and colored ﬂashing lights l_\'ing along the cables were
programmed to create dazzling patterns that changed every twenty-
fitth ot a second. Simultancously. a svmphony recorded by four sepa-
rate “orchestras’ of identical instrumentation was transmitted via four
scts of loudspeakers, one in cach quadrant of the hall. The product
was dranmtically strident sustained tones, unhroken glissandi. and
percussive accents reminiscent of Noh music. The public was free to
experience the spectacle from many levels on the six-storev-high build-

ing’s suspended plattorms, linked by stairways [PL. 28].

Mazossian, Newakrs, 230,
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He called this a “polyrope™ ("many™ “sites™), and it was the first of
many. Just as he had initially used graphic geometrices to visualize
sound in a new way, he now reversed the equation and used music’s
formal strategics to craft shifting optical architecrures. In a pre-digi-
tal age, automated light changes had to be laboriously hand-executed
in advance via a primitive film-perforation system. By 1972, when he
created the twenty-four-minute Polytope de Clieny (set in the ancient
Roman thermal bachs in Paris), computer tcchnology had evolved ro
where digital insrructions could be transmirred via tape and he could

I"II‘JI(C Lse OFJ morce Rd\'ﬂIlCCd lISh[ sOuree, ]ilSCl'S.

Within a T-shaped, barrel-vaulted strucrure, an interior scaftolding
was erected, holding 600 lights that could be individually triggered,
along with 400 small mirrors adjustable to reflect laser beams of red,
yellow, and blue. These appeared to sit solidly in space, like holo-
grams—virtually “drawing in air” [PL. 31]). During its two-month run
in late 1972, 500 spectators per performance were ushered in four
times daily: many lay or sat on the stone floar, entranced [PL. 30].

The site-specific installation was reprised the following year.

For his 1971 polytope set in the ruins of Persepolis, Iran, Xenakis
brought togcthcr artistic impulscs somewhat ar variance with his pro-
tile as a cerebral technocrat. He had begun to plumb the wellspring
of ancient Greece, as with his 1966 setting of Aeschvlus’'s Orestera, its
cransformational finale scored for children’s choir. That, along with
a theatrical dimension, fused together in a multimedia work staged
in the dark of night, the audience scated in the Tcmplc of Darius

(L. 32]. Its finale involved 150 torch-bearing children climbing a

hill roward a summit, dcsccnding in configurations spclling out, In
Persian. “We bear rhe light of rhe earth.” It prcmicrcd what somc
consider Xenakis's most powerful electro-acoustic piece, the cight-

track, fifty-six minute Persepolis.

Sall another outdoor spccraclc. the artists largcst, s¢t In ancient
Mycenac in the Peloponnese, was a kind of homecoming. Bv the 1970s,
Xenakis, the one-time embarttled outsider. living in exile in Paris, had
become a kind of cult hero. However. in his native Greece he remained
under a death sentence, unable even to visit. With the 1974 Cyprus
War, the right-wing nationalist government of the “gencrals,” who
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PL. 32
Polyrope de Persepoln, 1971






had been in control for the previous decade, collapsed. His return to
Athens was s[ccpcd in emotion. As his friend Maurice Fleurer wrote

in the Nonvel Observarenr, Xenakis was surprised to find that many
knew his name and became tearful upon seeing him. crossing the street
to shake his hand. Movingly, “an elderly lady traced her path through
the crowds, touching ever so gently Xenakis's tragic scar, as though she

n

were caressing an icon.”

The Polytope de Mycénes (1978) was staged at the foor of M. Elias on
four successive evenings [PLS. 34-37]. Like Persepelis, it had a mythic
component, bur it was even more elaborare, involving searchlights
and torch-bearing children; herds of belled, light-bedecked goats sud-
denly let loose; projections on the walls of the ruined citadel; read-
ings from Homer, and performances of several Xenakis wotks drawn
from ancient Greek texts, intoned in archaic dialects. At the dra-
matic conclusion came a fireworks display, a gush of tlame along the

citadel, and the children’s-chorus finale from his Oresteta.

A centerpiece was the ten-minute Mycénes Alpha, Xenakis's first
full-scale composition using the UPIC, a digitized “musical draw-
ing board™ with stylus that he invented [PL. 64]. It is able to translate
drawn sh.lpcs dircctl}’ into clccn‘onicall}' gcncratcd sound. r\ccording
to Harley, “the rich, harsh sonorities of Xenakis's picce marched the

savage magic of the landscape.™

During the 1970s, Xenakis's vision for his polvtopes grew increasingly
global. He imagincd intercontinental sound—and-light cvents com-
municating via radio beams reflected from satellites.” In 1974, the
French government commissioned him to create an on-site spccmclc to
coincide with the opening of the Centre Pompidou in Paris. His more
sweeping tcchnological conceprions were scaled down into a Di;zmpc',
an architectural framework (portable) some fifty-teet high, composed
of steel cables covered by red vinyl, and shaped into three of his signa-

ture hyperbolic paraboloids [P 38]. The interior had a glass-tile tHloor

o Maarice Flewrer, “Le .\ﬂ'l&quc du Monde Enticee.” Nowref Odseriarenr, no. 314
tNovember 25, 19740
Harley, Newkr: His Lefe s Musae, 117

.- Kanach. "Xenakiy' Diatope.” in Xenakis, Music and Architecrire, 247 nd.
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lit from below. Employing four laser projectors, 400 pivoting mirrors
and prisms, and 1.680 ﬂ‘dSl]—S[)’lC bulbs. he created “galactic movement
rendered accessible™? [PL. 39]. By the time of the polytope’s July 1978
premicre, computer technology had evolved to the point where the 140
million commands necessary could be completely digitized. The seven-
track tape work, the forty-seven-minute La Légende d 'Eer, begins with
extremely high-pitched sounds the composer termed “sonic shooting
stars,” gradually descending in register. (The titde is raken from a rale at
the end of Plato’s Republic, describing the soldier Er's return from the

underworld; it treats themes of death and rebirch.)
OTHFRARCHITECTURAL PROJTECTS

In 1964, while a Fellow of the Ford Foundation in Berlin, Xenakis
accepted an invitation to contribute to Frangoise Choayv’s book
L'Urbanisme: Utopies er Réaliré. When he had first flown over
Manhattan’s skyscrapers. their scale had both repelled and artracted
him. With this impression in mind, he conceived his Cosmic Citv—
slender. three-mile-high arching towers piercing through the clouds,
accommodating five millton inhabitants cach. They would replace
civilization's tendency to expand ourward with an upward thrust,
“putting the populations in contact with the vast space of the skv and
stars.”** Reminiscenr of, but in many ways opposing, Le Corbusier’s
right-angled, automobile-based urban planning initiatives, the tow-
ers, curving inward in the form of revolving hyperboloids, would be
ceologically sensitive. For example, their outer shells would be crans-
lucent to allow natural light to enter. The towers could be stationed
in any area on carth, “a biological collective g;lrmcnt."*“ Xenakis not
only sketched the overall concepr, he planned actual structural design

details. such as the buildings' double walls on a metal framework.

In the early 1960s, Xenakis had begun speculating about a “new
kind of architecrure,” more flexible and dynamic, for “all types of

present-day music.” Invited in 1983 ro sit on a jury charged with

o Wenakis, AMusee and Arehitecrre, xix.
o Ihad., 139

1bid.
. Xenakis, Formnafreed Music, 236.
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sclecting a design for a New Narttonal Music Conservatory in the
Parc de la Villette in Paris, he chose to submirt a plan himself, team-
ing up with Jean-Louis Véret, a credentialed architect, his colleague
from Le Corbusier days. His 1,200-person-capacity “experimen-

tal auditorium,” a “jewel box of sound,” brought together insights
developed throughour his carcer. A quasi-ovoid, asymmerrical
“potato-shaped” floor plan would maximize resonance: an eleven-
d::gr::c rorsion would ¢nsure visual interest; the floor would be com-
posed of one-meter-square cube surfaces overall that could be raised
or lowered pneumatically up to twenty feet in height, permitting a
limitless range of staging configurations; a sound booth would be
moveable on tracks overhead [PLS. 44 47]. In the end, chough, his
Cité de la Musique, whose external concrete shell would have been
topped by Xenakis's signature vaulting hyperbolic paraboloids, was

not accepted.

Through the 1980s and 1990s, Xenakis continued to cratt musi-
cal works, each of which continued o map out new territory with
exhilarating rigor. Singular, in many ways, he is also withourt equal.
One of his most brilliant insights was that it is by going to the very

physical foundartions of artistic phenomena—and their basis in phvs-
ics—that one can find viable Ways to move torward. His sketcbes,
drawings. and musical scores, nlthough never intended as “are,”
occupy a unique place in the history of drawing, Featuring vibrant
forms projecting into space within drawing’s two dimensions, they

are the wav he imaged sonnd.
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Not only did Xenakis's compositional approach ditfer from thart of
his cnllcagucs. he also unclmracrcristical])r drew his mnspiration from
abstract structures entside the musical realm. His own idcnrity as a
composer was based on the premise that his main contribution to the
development of music was the engagement of new arcas of thought.”
He not only propounded that music is the expression of intelligence,
he went so far as to claim that every work of his put forth a new
philosophical question. Yer none of this left him indifferent to the
narural world and its phenomena; on the contrary, he delighted in
observing the constellations, marveled at the enigma of hidden plan-
ets, and pondered whether the age spots appearing on his hand were
some visible trace of his own DNA. For Xenakis, neither philosophi-
cal interrogations nor abstract forms belonged exclusively to either
the scientific or artistic realm or even to one specific SCICNCE OF onge
specitic art; both were an integral part of the act of creation. What
was applicable in architecture could perhaps be applicable to music:
Brownian movement may be found in molecular biology and also
create interesting music. But it was his music that provided the link
berween his metaphysical inquiries and the sciences and mathemarics

he employed to further his knowledge.

As [see ito music is 2 domain where the most profound questions ot philosophy,
thought, behavior, and the theory of the universe ought to pose themselves w the
composer. The role of the musician must be this fundamental research: o hnd answers
to phenomens we dont undenstand, and o enlarge our powers ot conception and ac-

tion, So it a perperual exploration.”

By no means did Xenakis consider such Inquiry a u niqucl_v pcrsonal
quest. On the contrary, he. the author of titles such as Arts/Sciences:
Alloys and Formalized Music, made repeated plcas to revise the educa-
tion and training of young artists and musicians. This was the pre-

requisite to a truly protean and a multi-disciplinary approach:

It seems that a new tvpe of musichin is aecessary, an “artist-conceptor of new, ab-

stract, and tree forms, teading rowards complexicies, and then towards generalizations

Ihid., 70
+ Henning Lehner, “Tnterview with lannis Xenakis.” Compurer Mese Jorrnaf 10, no. 3
{Winter [980), S4.
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The “seetng is heari ng" paradigm finds it swrnnzrn in Xenakis's
conception and creation of the UPIC. " In 1965, with a group of
rescarchers and friends including mathematicians, statisticians, and
computer science experts, Xenakis founded the CEMAMu, a music
rescarch lab where the first (then) high-definition digital to analog
sound converters in the world were produced.®* A little over ten
years later, in 1977, the first UPIC machine was built. In essence,
this “instrument” was conceived as a musical drawing board
{Xenakis never lost the habir of working st‘lnding up. in front of an
architect’s desk), where all parameters of sound (including micro-
clements such as wavetorms, envelopes, etc.) as well as the music
itself (from pitches and durations to the macro-level architecture

of an entire work) are all determined by the hand. Drawn with an
clectrostatic pen on a special large board, linked to a computer thac
automatically digitized and stored the graphic elements, this infor-
mation could then be heard immediately in plavback, and either
saved as such or revised by further gestures of the hand. The actual
design process could (and can, now with sofrware versions of the
same concept) be intuitive (freehand) or use more sophisricntcd
original graphic material (which still needed to be copied by hand
on the original table). All of the mathematical calculations behind
the process from hand ro car are thus delegated to the machine,

thereby libcrating its users to create music to be seen.

Although Xenakis scarched for universal structures that not only
permeate but also govern our natural world, he was never interested
in simply replicating such structures as literal translations, nor did
he proceed by means of metaphor: he tested these new truchs on dif-
ferent levels, in different plaving ficlds, all ultimarely leading to their
formulation as mctaph_vsic.ll statements, a “metamusic, comprising
a philosophical thesis and a global archirecrure in cach arcwork. ™
Even though each of his works can be appreciated without previous

know]cdgc of its u ndcrlyi ng philosophic‘ll qucstion, that qucstion‘s

+- UPIC - Unue Polyagogique Intormatique du CEM AN {Pa{ydgugn' being 4 sore of
plural ot pedagogiey. See Narga, Conversirions with Xewkrs, 121, The hrse work ever
composed using the UPTC was Nenakis's Mycewes /li:m’m {1978).

12 At the nme. high-definition equaled 52,6100 samples per second and sixreen bity per
sample,

1 See Xenakis, “Towards a Metamusic,” in Formnilized AMusic, 180-200.
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mere

albeir hidden—existence may explain why his music never
lcaves one indifferent. Each of his creations represents a point of
dialecrical merger berween, on the one hand, mathematical and sci-
entific thoughr and, on the other hand, intuition: "I think intuition
is something rational: it’s highly complex and at the same time some-

A

thing of which we're unaware™*—a tusing of science and art.

o Narga, Conversations with Xowakis, 200,
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Metecorites

Mikhi Xenakis

To write this short remembrance, pcrlmps it’s besr to be in Corsica,
as I am roday, for my recollections here show this very particular
man in another light. He chose Corsica in 1951 as the place where
he would renew himselt every summer, alone with my mother and
me. Corsica replaced Greece, where from 1947 o 1974 he was not
permitted to travel because of his former political activities. In
Corsica, he could calm his fears and shed his anxicety for a month,
in a hand-to-hand confrontation with the wildest aspects of narure

thar he could find.

The more I speak about him with my mother these days, the more
we become convinced that, although during the rest of the year my
father showed every evidence of a very erudite and rational mind,
linking music, architecture, and mathematics, the main motor of
his acts was linked to a deep wound, a profound suftering rhar grew
familiar to us and whose traces we find in most of his music. This
suffering certainly stemmed from the tragedies he lived through
during the civil war in Greece. but also from his childhood. When
he was five, his mother, in the course of giving birth to a baby girl,
died. Brutally deprived of his family cocoon. he was obliged to con-

Struct ]]ilTlSC]f ’.110!]5.

[ belicve thar he strugglcd to exorcize the stunning shock of this

death through his music and during every instant of his life.

One of the things he said to me most often was, “Ald. do you real-
ize that we're meteorites: almost as soon as we're born, we have 1o
disappear?”

As I write these lines, | have close by me one of his many small note-

books, where he jotted down with his finest pen an idiosyncratic
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juxtaposition of notes, mathemartical equations, sketches, and Greek

lCttCl“i.

Seprember 19510 How to meroduce voices, cries of pain, sobs, into music?
Seprember 1952: | mustcontinue o stnp down sound and rhychm. To reduce them
w their most primitive expression... To fad compaosition in its seeret hiding place
at the deepest level of primitive wit The opposite of modern diversity and complex-
ity! The origin of music, that's what must be pur back into place... Relearning to

wuch sound wiel our hands — that's the heart, the essence of musid!

This enthusiasm, this permanent quest for the primitive foree in art,
takes me back again 1o images ot him in Corsica.

Sitting cross-legged, he would pore over a book of Plato or math-
ematics. He sometimes stared ar the sky, scarching for that particular
moment when he could at last, in extreme hand-to-hand combat,
draw CIOSL’ (4] tl'l(.’ il n[dﬂ'lt’d t.'l(.'l'ﬂt’n[S Of nature, SO as o nOLlriSll J!ld

renew himself in them.

He's standing now, facing the raging sea, his face radiant, peaceful
at last, reflecting a particular serenity that signifies that this moment

won't escape him any longer.

We'll be able to go out in the kayak now. The gigantic waves break
over us with a terrifying roat; we are completely immersed in their
white spray. We can't breathe. Everything is white, deafening.

And again [ hear his voice, barely audible among sounds that have
become suddenly dcafcning, “upright, upright, Llprigh[!ﬂ" And rhe
movement of our oars accelerares, to maintain the boat against the

WAaves, Or we \Vill capsizc Illld may bC Sll;lttc‘l'c‘d '.lgainst [hC l'OCl{S...

The thunder rumbles, we've taken refuge in our tent. And again his
face is radiant, peaceful. He uses his watch to calculate meticulously
the number of seconds between the brutal bursts of lightning that
tear apart the night and the explosions of thunder as they grow closer
and closer to us. When the storm is at last directly above our heads
he leaves the tent, half-naked; he runs and disappcars little by littdle
into this grandiose spectacle of sound and apocalypric light.
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In the carl_v morning, when dew covers every p'.lrticlc of the and
countr'\fsidc, he crouches for hours, SCrutinizing cach very particular
spiderweb. A multitude of parallel stretched lines skerch out complex
architectures comprising cut-off cones. convex and concave surfaces
conjoined—rthey are the natural ancestors of the Philips Pavilion and

the polytopes...

So many other memories surge forth now, and cach of them rakes
e o thCSL' OVL'T\VI]CII]]iI'lg\ f(_)l.] nding IMomeents, 1o this nian \V]l(‘l
Was l]])’ fathcr. 'dnd o [hc Vi()lCl‘lCC Rl‘ld [I]C SPCCiRi FOI'CC' r]]‘dt I find

in his music today.

—~August 2009




































Mahki Xeaakis is an arnst suthor, and the daughrer of fanne and Frangoce Xenakis,

She was bornoin Panis in 1956, While living in New York Crey in the Jare 19804, she had a
devisive encounter with Louise Bourgeois, which led o the publicetion of Lesune Hmn’gmi.-.
furcnyle guidans Lqvengle (1998: translated into English in 2008 as Loudse Bourgeon. T
Blind Leaeing Fhe Blind, Actes-Sud/Ldlong). She has since published byve other volumes with
Adtes-Sud. Her artworks are in the collections of the Fond Nadonal dlart contemporain,

the Centre Pompidou. AManutacrure nationale de Sevres, and the Bibliothegue Nationale de

Paris. She hives and works in Parrs.






BOARD OF D RECTORS

Co-Clnarnnii
Frances Beaery Adler
Eric Rudin

Dita Amory

Melva Bucksbaum?”
Susanne Codliran
Anita F. Contim
Bruce W' Ferguson
Stacey Goergen
Steven Holl

Michael Lynne®

leis Z. Marden
Greorge Negroponte
Gabriel Péres-Barreiro
Flizabeth Rohatyn®
Tane Diresner Sadaka
Allen [ ee Sessoms
Ken Silver

4t Seeir

Jeanne C. Thaver®
Rarbara Toll

Isabel Stainow Wilcox

C andace Worth

Execrtive Divector

Breor Lictman

*Emeri

ACKINOWLEDGEMENTS

fannis Xeskos Ceampaer, Archirect, ”u'r»w.n:r 14
made possible by the National Fadowment tor the
Arts, Graham Foundation tor Advanced Studics
in the Fine Arts, The Grand bMarnier Foundation,

and an anunymous donor,

N4

HATIDMHAL
FHDOWREWT
FOR THE AATS

“This exhibition has been produced wich the
exeeptional cooperation of the Bibliothéque

nativnale de France.

{(BnF






EDWARD HALLAM TLCH PUBLICATION PROGRAM

This is number 88 of the {naweng Papers, 2 serivs of publications
documenting The Drrawing Center's exhibitions and public programs

and providing a forum for the study of drawing.

Jonathan 12D Neil Exccative Ediror
Joanna Ahlberg Managing Eelrtor
Devgned by Peter ). Ablberg / AHL &C0)

This book is set in Adebe Garamond Pro and Berthold Akzidens Grotesk.

I was printed by BookAobile in Minneapolis, Minnesota.

ZND ED.T.O%

CIBRARY OF COHNGRESS CONTROL NUMBER: 20030425621
SBN 9TB-0-942324-07-0

¢ 20t THE DRAWING CENTER









THE
DRAWING
CENTER

45 WOOSTER S3TREET | NEW YORK HY 10013
T 212 29 21668 F 272 466 2975 | DRAWINGCENTER.ORG











