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I. Introduction 
This is a report of a trip I made to Europe In the fall of 

I96I to familiarize myself with recent developments in the 
following aspects of contemporary music: 

(a) New music, both instrumental and electronic. Since 
the end of World War II, a great change in compositional style 
and technique has occurred in Europe. Younger composers of 
the "post-Webern" school have become a dominant force in 
European music circles and yet few of their scores have been 
heard so far in this country. One objective was to hear some 
of this new music at concerts, especially at contemporary music 
festivals, and to discuss this music with its composers as 
circumstances might permit. 

(b) Electronic music studios. I planned an itinerary that 
would permit me to visit almost all the studios for electronic 
music in Europe. My purpose was two-fold: First, to see their 
equipment and to assess it in terms of our needs here in our 
own electronic music studio at the University of Illinois. 
Second, to hear new electronic music and to acquire tapes, 
articles and other material for our collection whenever this 
was possible. 

(c) Recent computer music studies. Reports of a number 
of recent investigations of the use of computers to compose 
music and of studies of applying information theory to the 
analysis of music had come to my attention recently. Conse-
quently, a further objective was to discuss these matters 
first hand with the persons involved to obtain accurate 
recent information. Little concerning this type of work 
has yet been reported in the literature. This also included 
a visit to Bell Telephone Laboratories, Murray Hill, New 
Jersey at the termination of the trip. 
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(d) To present through lecture-demonstrations some of our 
recent work under the following general topics: 

(1) Recent developments in American electronic music 
(2) Musical applications of electronic digital 

computers 
(3) Information theory and music 

I gave presentations on topics (2) and (3) in Warsaw, 
Poland on Sept. 23 and Sept. 25 under the auspices of the 
University of Warsaw and the Electronic Music Studio of Radio 
Polskie; on topic (1) at RTF (Radlodlffusion-Television 
Francaise), Paris, Prance on Oct. 3; on topic (1) at Amerl-
kahaus, Berlin, Germany on Oct. 1?; topic (2) at Amerikahaus, 
Hamburg, Germany on Oct. 19; topic (2) at SWF (Südwestfunk), 
Baden-Baden, Germany on Oct. 24; topic (1) at Amerikahaus, 
Stuttgart, Germany on Oct. 25; and topics (1) and (2) at 
Cambridge University, Cambridge University, Cambridge, England 
on Nov. 3 and Nov. 7, respectively. In addition, I prepared 
a short discussion of computer music for INR (Belgian Radio) 
in Brussels that was supposed to be broadcast at a later date. 
I also made arrangements to publish one or two articles on our 
recent work in European music periodicals. 

With this general outline in mind, I will describe below 
those aspects of European contemporary music that are in 
accord with the above set of objectives. The arrangement 
following, of course, does not follow the chronological 
order of the trip but is arranged into appropriate topic 
groupings. 
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II. Recent European Music 
The beginning of the twentieth century is often con-

sidered an important turning point in the history of musical 
expression because it represents the close of the Romantic era 
and the point at which the major-minor system of tonal 
writing ceased to be the only recognized system of structural 
logic. The major composers of the first half of the twentieth 
century gradually replaced obsolescent attributes of Romantic 
style and expression with new techniques of composition. Since 
this story is so familiar, I do not need to discuss it here. 
Rather, for the present report, I will take the close of World 
War II as another possible breaking point in European art 
music, perhaps also of considerable impact on developing 
historical style. 

The particular changes that have preoccupied the new 
European "avant-garde" have thus far had relatively little 
parallel in the United States. In Europe a group of younger 
composers, now mostly in their thirties, dominate the more 
"advanced" European musical manifestations; because their 
activities are highly publicized and of great Influence, it 
is Important to assess some of the reasons why arid to attempt 
to evaluate their work provisionally, particularly because 
much of the recent interest in experimental style and tech-
nique that existed in the United States now seems to have 
reverted to Europe for reasons that are not entirely purely 
musical. 

A. Change in Style and Aesthetic 
The generation of European composers following that of 

Schönberg, Stravinsky, Bartok and Webern, a group of men now 
in the fifty-to-sixty years old group, failed with few 
exceptions to establish a position of comparable importance 
to those older men. Although some of these composers, 
notably Olivier Messien in Prance, Boris Blacher in Germany, 
and Luigi Dallapiccola and Goffredo Petrassi in Italy have 
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written Interesting and perhaps significant music, the leader-
ship in new ideas was taken Instead by composers still a 
generation younger. Only Olivier Messien among the older 
men seems to have had much influence on this younger group 
and that in large part through his function as a teacher of 
composition in Paris. These younger composers write music 
that has certain attributes raore-or-less in common, of which 
the following are perhaps the most characteristic: 

(1) The music of Anton Webern considered the ideal proto-
type. Webern was little known or understood and without sig-
nificant influence prior to his death in 19^5. In the post-
war period, however, his music, though still infrequently 
played in ordinary concerts, has become the point of departure 
for much new music, so much so that one speaks today of a 
"post-Webern" style of composition. This new style takes over 
and extends salient features of Webern·s style, namely, 
atonallty, serialism, pointillistic texture, non-harmonic 
structure but only sometimes brevity. More traditional 
sttrlbutes of music such as tonality, harmonic drive, melodic 
line as ordinarily conceived, conventional forms like sonata 
and fugue, are totally rejected. 

(2) Total organization. Up to about 1958 at least, serial-
ism became virtually the only acceptable organizing principle 
for musical structure at least among the "avant-garde1* in 
West Germany, where this revived interest in serialism led to 
particularly dogmatic stylistic attitudes. In compositional 
practice, total serialism was evolved in Europe by taking 
Olivier Messiaen's "serial rhythm" concept of thelate" 
19^0·s (1) as a point of departure and developing it to the 

(1) 0. Messiaen, Technique de mon Langage Musicale. 
A. Leduc, Paris, 19^9· 
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point that a series of numbers is permitted to determine all 

the usual aspects of a compositional structure. Thus, a se-

quence of twelve integers associated not only with pitches of 

the scale but also with other parameters such as rhythms, 

dynamics, instrumentation, tempi, and so forth, are utilized 

to build up a total sound structure. It has been claimed that 

the first totally organized composition is Pierre Boulez's 

Polyphonic X. Actually, however, as recently pointed out by · 

Allen Forte (2), total serialism was developed by Milton 

(2) A. Porte, "Review of Since Debussy: A View of Con-
temporary Music, by Andre' Hodeir, trans 1. by'lioel Burch, 
Grove Press, Inc., New York, 1961," J. Music Theory. 5:144, 
…96…. "" 

Babbitt in this country some years before Boulez, a fact that 

European musicians seem unwilling to recognize. In any 

event, one of the best-known examples of such "totally 

organized music" is Structure for Two Pianos—Book I,, written 

in 1955 also by Boulez (3). 

(3) This composition, published by Universal Edition, is 
analyzed in detail by G. Llgeti, "Pierre Boulez," Die Hlehe. 
4:36, i960. It is performed by Alfons and Aloys Kontarsky on 
Vega C3GA278, 12" LP Record. 

(3) Music by chance procedures. At the Darmstadt 

Ferienkurse in 1958, John Cage gave a series of seminars and 

demonstrations that made a strong impression primarily because 

his aesthetic is precisely the opposite of "total organiza-

tion," i.e., essentially "total disorganization", ää used in his 
"I-Ching"" and other chance musäa Many European composers have 
subsequently abandoned the rigid restrictions imposed by total 
serialism, so that in very recent music, one observes the 
incorporation of many of his ideas of chance combinations, 
chance methods of composition and of chance methods of pre-
sentation. 
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(4) Neo-impressionism. I employ this term to characterize 
an increased interest in sound texture as such. It incorporates 
an extension of Schonberg's and Webern's concept of klang-
farbenmelodie and a revived interest in the music of Debussy 
and, more recently, of Varese. Unusual Instrumental combina-
tions, both of chamber music and orchestral size that frequently 
emphasize percussion and wind Instruments have become almost 
the norm. New playing techniques are explored that take ad-
vantage of the fact that a considerable group of instrumental-
ists of exceptional technical facility regular perform at 
festival concerts. 

(5) Use of electronic techniques. Almost all these com-
posers have used (or would like to use) electronic means, 
either to produce electronic sounds or sound transformation 
into instrumental textures. Thus, the use of one or more 
tracks of tape-recorded sound, either electronic, concrete 
or instrumental in origin is becoming common, either" as is, 
or presented in combination with instrumental performance. 
Since the investigation of European electronic music was a 
particular purpose of my trip, I deal with this topic separately 
in Part III later. 

B. Composers and Audience 
Musical activities involving the more experimental types 

of music are concentrated to a considerable extent today in 
West Germany, because this is the one country in Western 
Europe where writing music possessing extreme style and pre-
ferably even sensational attributes seems to be a paying 
proposition. "Advanced music" is very much dominated by two 
composers, Karlheinz Stockhausen and Pierre Boulez, whose 
music and ideas are systematically promoted with great thorough-
ness by commercial and professional interests such as music 
publishers, music periodicals, the government radio stations, 
and so on. I have heard enough of the music by these two 
particular composers to concur in the opinion that some of 
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their music is very interesting. However, they are by no 
means the only talented composers with new ideas working in 
Europe today. Moreover, although I will concentrate in this 
report on the more experimental type of music, it is necessary 
to emphasize in order to present a balanced picture, that more 
traditional music, some of it also interesting, is also of 
course still being written today in Europe. 

In Europe, normal concert programming, derived almost 
entirely from the "standard repertory", is most often hack-
neyed and sterile Just as in this country, and excludes most 
new creative work in musical composition. The average ordinary 
concert audience, most music critics and most performers, in 
Europe, just as here, are hostile to new music. Consequently, 
this outlet for new music is largely closed to the more con-
troversial or experimental type of composers. However, certain 
other opportunities exist at least for certain younger 
European composers that place their works in at least limited 
circulation. 

West Germany, in particular, is the focal point for these 
activities for several reasons I shall enumerate. In so doing, 
I shall note that this situation has also been recently dis-
cussed by Günther Schuller (4) in enough detail so that I need 

(4) G. Schuller, "The New German Music for Radio," 
Sat. Rev, of Lit., 45*. No. 2 (Jan. 13), 62-65 1962. Schuller's 
opinion oflTerman musical activities, incidently, is quite 
negative. 

only comment on it briefly. 

(1) In Germany, government subsidization, largely through 
the government owned and operated broadcasting network 
(Westdeutscher Rundfunk in Cologne, Norddeutscher Rundfunk 
in Hamburg, Südwestfunk in Baden-Baden, etc.) provides large 
suras of money for the presentation of music—again including 
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much new music. The musical director of a radio station has 

become a powerful figure who can commission new compositions, 

not only paying composers substantial sums of money for their 

work, but also covering the costs of production. An extreme 

but nevertheless illustrative example of this was the pre-

sentation by Norddeutscher Rundfunk (NDR) in Hamburg of a 

Stockhausen's composition for four orchestras, in 1960j a 

production I was told cost more than DM 100,000. 

(2) The existence of periodic music festivals for con-

temporary music, some of which are organized in conjunc-

tion with courses of study and seminars. Many new compositions 

are regularly presented at these various festivals and ex-

haustively reported on and reviewed. This is advantageous to 

the younger European composer because it means that his 

scores are brought to the attention of music publishers, 

quite possibly published and then displayed at contemporary 

music festivals, brought to the attention of possibly interested 

performers, critically reviewed, and distributed throughout the 

world. For example, many such published scores are purchased 

by our music library at the University of Illinois. 

(3) A number of periodicals in Europe afford the European 

composer a chance to write about contemporary music, either 

analytically or polemically. Influential periodicals include 

Die Reihe, published by Universal Edition, primarily an 

organ for the promotion of serial music, Gravesaner Blätter. 
a more technical publication underwritten and edited by Dr. 
Hermann Scherchen, Melos, a magazine on contemporary music 
edited by Dr. Heinrich Strobel, the music editor of B. Schott 
Söhne as well as a director of the DonaueschIngen music festi-
val. 
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(4) Recordings of new music by commercial record companies 

has been carried out to a limited extent, particularly of 
electronic music. In Germany, however, the record companies 
have not been too venturesome on the whole, in fact, notably 
less so than record companies like Vega in France or Columbia 
or CRI in the United States. 

(5) A-final point not to be underestimated is the rela-
tively compact area within which most significant musical 
activities take place in Europe. Germany is more or less at 
the center of this area. This permits the development of a 
specialized audience for contemporary music drawn from various 
European countries that can attend, without undue travelling 
and expense, the major festivals of new music that periodically 
take place. A similar audience cannot be created in the 
United States simply because the population from which it 
must be drawn is too dispersed. This situation has its 
obvious dangers of course, too. A portion of this audience 
is faddist. Another portion is made up of people with 
vested interests in the situation,—publishers, radio station 
programming directors, and so on. That all this can be 
destructive to the free development of musical ideas need 
hardly be commented on. Again, in the distribution of com-
missions from the radio stations, in the question of who gets 
his music published and performed all sorts of abuses can 
and undoubtedly do occur. On the whole, however, there seems 
little reason to suspect that this aspect of the situation 
is any worse than what goes on in the United States. 

With respect to Germany specifically, the amount of new 
music performance, the kind of music performed, and by whom 
is most easily seen in a new documentary publication now 
issued annually (5). 

(5) Neue MusIk in der Bundesrepublik. Vol. 1 to 4 (to 
date), Bärenreiter Verlag, Kassel 
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With regard to the most other countries of Western Europe, 
the same general situation prevals though in much less extreme 
form. The other countries with significant activity in new 
music include France and Italy, principally, and to a much 
lesser extent, England, the low countries and the Scandinavian 
countries. In France, a great deal of financial support is 
provided in particular to Pierre Schaeffer and his research 
group located at Radlodlffusion-Television Francaise (RTF). 
Both RTF and RAI (Radio Itallano) underwrite contemporary 
music activities, including festivals. In the rest of Western 
Europe, the contributions of new musical ideas from places 
like Spain and Portugal, Greece and other similar more peripheral 
countries seems to be almost nil. 

The Eastern European countries constitute a somewhat 
special problem. In Poland, since the I956 Posnan riots 
that placed the present Gomulka government in power, consider-
able artistic freedom is permitted (except for overtly politi-
cal topics). This has led to a remarkable amount of creative 
activity in composition that is advanced in style and much 
influenced by the West. This apparently provides a stimulus 
for new ideas to percolate into other Eastern European coun-
tries such as Hungary and Czechoslovakia, where the regimes 
and the cultural activities are still much more restrictive, 
and perhaps even eventually to Russia—assuming that amelio-
ration of the total political situation gradually occurs. 

C. Festivals and Conferences 
There are certain festivals of contemporary music held 

periodically in Europe to present concerts and in some 
instances seminars, lectures and conferences devoted to new 
music. On my trip, I attended three of the best-known of 
these festivals, namely, at Darmstadt, DonaueschIngen and 
Warsaw. In addition, in Paris I attended one of Les 
Domalnes Musicales, the series of four concerts of con-
temporary music conducted each year there by Pierre Boulez. 
This year the series consisted of one retrospective program 
of Stravinsky's music (the concert I heard), one retrospective 
program 
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of Schönberg's music and two programs containing an assort-
ment of newer music. An important by-product is a series of 
records issued by Vega records under the general series 
"Presence de la musique contemporalne ." Several records in 
this series present performances deriving from Les Domalnes 
Musicales (6). 

(6) Vega-C30A65, music by Henze, Messiaen, Stravinsky; 
C30A66, music by Boulez, None, Stockhausen, Webern; C30A67, 
music by Boulez; C30A120, music by Stravinsky, Webern; 
C30A139, music by Berio, Boulez, Messiaen, Stockhausen; 
C30A278, music by Boulez, Kagel, Pousseur, Stockhausen. 

I shall describe briefly each festival I did attend and 
also just remark in passing about several other events of 
roughly the same type. 

(1) Internationale Ferienkurse für Neue Musik. Darmstadt. 
Germany. This annual event has become probably the most 
influential contemporary music manifestation in Europe, 
both because of its scope and because it is around its 
study program and concerts that much of the activity that 
has led to the "post-Webern" style of composition has been 
organized. Darmstadt has been dominated by musicians like 
Stockhausen, Boulez and Bruno Moderna, and more recently, 
David Tudor. Much of the early history of this annual event 
has been described in recent publications (7). 

(7) See, for example, A. Golea, Rencontres avec Pierre 
Boulez, Rene Juillard, Paris, 1958. 

TheSe Ferienkurse were inaugurated in 1946 and are run by 
the Kranichsteiner Musikinstitut. Roquetteweg 31, Darmstadt, 
the director of which until recently was Dr. Wolfgang 
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Steineke.* The institute, incidently, is also organized to 
maintain an extensive library of scores, disk and tape 
recordings, and books and periodicals on twentieth century 
music. A catalog of its contents is available (8) 

(8) W. Steineke, (ed.), Katalog. Kranichsteiner 
Musikinstitut. Darmstadt. 

The institute also publishes an annual monograph made up of 
articles mostly projecting what might be called a "Darm-
stadt aesthetic." Thus far, four volumes of this annual have 
been published (9), 

(9) W. Steineke (ed.), Darmstädter Beitragje zur Neuen 
Musik, ¬. Schott's Sohne, Mainz"; Vol. 1-^ Uo da£eT. 

The Ferienkurse itself takes place in the summer (in 

196I, from August 28 to Sept. 9). It is organized in terms 

of a set of concentrically disposed activities as follows: 

(a) A series of seminar courses for students that occur 

each morning and afternoon, held at the headquarters of the 

festival proper, the Klubhaus. Dleburgestrasse 241 or nearby. 

These seminars deal with composition, analysis and perfor-

mance of contemporary music. Students register for these 

course for which they pay a fee. Many younger European com-

posers now getting performances of their music have enrolled 

in these courses over the years. 

(b) A limited number of less technical public lectures 

open to all people attending the festival given by well-

known musicians or critics such as, this year, Boulez, 

*Dr. Steineke was killed in an automobile accident in 
December I96I after my visit. 
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Stockhausen and Theodor Adorno. 

(c) A series of orchestral and chamber music concerts 
open to the general public that constitutes the contemporary 
music festival proper. These are mostly given in the 
"Mathildenhöhe" not far from downtown. It is here that 
many new compositions, commissioned by the Ferienkurse, 
are first performed. Of essentially new pieces performed 
this year, there were several compositions that I felt were 
of more than routine interest, specifically Earle Brown's 
Available Forms. Bo Nilsson's Scene III for Chamber Ensemble. 
Stockhausen's Kqntacte for Tape, Piano and Percussion, and 
Olivier Messiaen's Olseaux Exotlques. 

An extensive display of contemporary scores published 
by organizations such as Universal Edition, Schott, Peters 
and Boosey and Hawkes, is set up at this festival. I noticed 
very little American music except for a few recent publica-
tions of music of John Cage, Chou-wen Chung and Earle Brown. 

(2) A second important German contemporary music festival 
is the Donaues chinger Mus Iktage. This well-known festival 
is much more modest in scope because it lasts only one week-
end and consists solely of two concerts plus a lecture. 
DonaueschIngen is a small town in southwest Germany reached 
by rail from Freiburg. The Südwestfunk orchestra directed 
by Hans Rosband comes to Donaueschingen for the orchestral 
concert. The history of the Donaueschingen festival is 
reviewed in a small book (10). 

(10) M. Rieple, Musik in Donaueschingen. Rosgarten 
Verlag, Konstanz, 1959· 
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The artistic directors of the festival are Dr. Heinrich 

Strobel and Hans Rosband. Like the Darmstadt festival, the 

Donaueschingen festival has attracted much attention because 

of the commissioning of new works and many famous modern 

"classics" have had their first performances here. Of the 

new compositions played this year, I found Gyorgy Llgeti's 

Atmospheres for Orchestra and Boulez's Structures—Book II 

for Two —lanos the most interesting on first hearing. 

(3) Warsaw Autumn. Each fall since 1956 and the 

establishment of the Gomulka regime, a festival of con-

temporary music has taken place in Warsaw. This is the 

Warszawa Jesien. the only major musical event in Eastern 

Europe m which significant developments in contemporary 

Western European music are heard by Eastern European audiences. 

As has been documented elsewhere (11), the Gomulka government 

(11) See, for example, C. R. Bamett, Poland. Its People. 
Its Society, Its Culture, Grove Press, New York, 19J57 or 

any of several periodicals devoted to Eastern European 
affairs. 

has sought "a middle way" that has led, to the granting of a 

considerable degree of freedom of artistic expression to Polish 

artists. Art is, of course, government subsidized in Poland, 

but although apparently the government .is permissive rather 

than enthusiastic about new artistic ideas, it does not impose 

restrictions on expression so long as it is not too highly 

critical of the government or its idealoglcal basis. Con-

sequently, Poland uniquely among the Soviet dominated Eastern 

European countries, has been thrown open to Western ideas that 

have stimulated, in music, a very progressive school of com-

position that includes among its manifestations a studio for 

electronic music (see Section IV), The annual Warsaw Autumn 

is another important activity, because not only is new Polish 

music performed there but also much "advanded" Western music, 
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This has served to free Polish music from the Soviet aesthetic 
dogma of "social realism" that had had the same reactionary 
and stultifying effect on music as on the other arts. More-
over, this same change hopefully can be expected to have, 
sooner or later, an effect also on other Eastern European 
composers, who attend the Warsaw festival in large numbers 
from Czechoslovakia, Hungary, Rumania, Bulgaria and Russia 
Itself. 

In many ways, the Warsaw festival had the most balanced 
set of programs of the festivals I attended. There was a fair 
amount of music from Russia and Eastern Europe, not much of 
which was of more than cursory interest, much new music from 
Poland of course and also a large amount of recent music from 
Western EuropeV Performers from Western Europe as well as 
Poland and Eastern Europe performed in the concerts. How-
ever, the only American music played was Cage's Pontana Mix, 
and some pieces by Varese. I was told that the difficulty of 
obtaining American music and information about American music 
was the principal reason for this. 

Among the Polish compositions I head, I thought the fol-
lowing were the most interesting on first.hearing: Jeux 
Venitiens for orchestra by Witold Lutostawski, Poland's 
leading composer. Vers for piano and orchestra, by Boleslaw 
Szabelski, a very good piece by an older composer who has 
kept up with the times, Threne aux Victimes de Hiroshima for 
string orchestra by Krzystof Penderecki, a talented younger 
Polish composer with a rapidly growing reputation. Other 
younger composers of promise are Wlodzimierz Kotonski and 
Henryk Gorecki, several of whose compositions I have heard. 
Other compositions played at this festival that interested 
me included Petrassl's Concerto for Flute and Orchestra. 
Eglsto Macchi's Composizlone III, and because of our Interest 
in it for possible computer programming, Boulez's Structures — 
Book I for Two Pianos. 
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In addition to these festivals, there are a number of 
other festivals and conferences that occur regularly. One 
French festival is the Festival d'Aix-en-Provence with its 
associated Centre Francals d'Humanlsme Musical, organized by 
Andre Jolivet. This festival and conference took place In 
July, too early for me to attend this year. It should be 
noted that Michel Phillipot and Abraham Moles participated 
in this conference, both of whom I met later In Paris (see 
Section V). I also was too late to attend a conference on 
Music and Mathematics from Aug. 9th to 12th which was organized 
at Gravisano, Switzerland by Dr. Hermann Scherchen to which 
I was invited but unable to attend. Papers were given at this 
conference by Abraham Moles, Michel Phillipot and Yannis 
Xenakis from Paris, Professor Wilhelm Fucks from Aachen and 
Newman Guttmann from Bell Telephone Laboratories. The various 
papers read at this conference have since been published as 
a group in a recent Issue of the Gravesaner Blätter (12). 

(12) Gravesaner Blatter, 23/24:1962 

Moreover I have since been able to see all the people Involved 
in this conference to discuss their ideas with them as described 
In Section V later. 

Two well-known festivals and conferences series take place 
each year in a different location. One of these is the ISCM 
contemporary music festival, which occurred this past June 
in Vienna, and will take place next June In London. This 
long-established festival presents music from many countries 
including the United States, but as far as I know, music from 
the United States Is chosen by the New York City section of the 
ISCM, the only chapter In our country that Is at all active 
any more. 



17 

Something new is a proposed Biennale de Musique Contem-
poralne . organized principally by Pierre Schaeffer and RTF. 
This festival and conference is planned to occur every two 
years, each time in a different location. This plan was 
developed at conferences scheduled by RTF such as the 
Festival de la Recherche, organized by Schaeffer in Paris in 
June i960. The first Biennale took place last June in 
Venice. 

A technical conference on electronic music was organized 
at the same time, to which directors of electronic music 
studios were invited, Including Schaeffer, of course, Alfredo 
Lietti from Milan, Herbert Eiment from Cologne, Dr. Ludwig 
Heck from SWF, Baden-Baden, Dr. Vermeulen from Utrecht, and 
Jozef Patkowski from Warsaw (see Section IV for description 
of each of these studios). A series of topics were organized, 
namely: (1) Recording techniques and standards, (2) Spatial-
ization, (3) Special apparatus, (4) Studios. This became 
the basis for a further conferences that took place in Paris 
on October 3rd through 6th this year, which I attended. At 
this fall conference, among other things it was decided to 
have the first Biennale in Paris, probably in January 1963. 
Again both concerts and technical seminars would be organized. 
Schaeffer is interested in considering contributions from our 
studio on-these programs, (see also Section IV). 

Finally, the only regularly scheduled contemporary music 
festival and conference that occurs in England that I know 
of is the Dartington Summer School in Dartlngton. Since this 
festival takes place in July, I did not have a chance to 
visit it. I obtained my information from Marc Wilkinson, a 
young English composer who has taught there several summers. 
This summer school is apparently the principal event In 
England where new music is played and new ideas in music get 
presented. Concerts of contemporary music are given about 
once a week in the context of daily concerts of all types of 
music. Composition and analysis is taught by various composers 
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such as»besides Wilkinson, Roger Sessions, Bruno Maderna and 
Luciano Berio. In addition, since i960, a small electronic 
music studio has been established there (see Section IV). 

D. American Music in Europe 
American popular music and American jazz are played every-

where in Europe, as everybody knows, but new American concert 
music is seldom heard. Although I occassionally heard com-
positions by composers like Aaron Copland, Walter Piston, 
Irving Fine and Charles Ives over the radio, the performance 
of modern American concert music at, for example the above 
described festivals was unusual, to say the least. In 
general, there seems to be relatively little interest in or 
knowledge of contemporary American music. At the various 
festivals, the only Americans well-known or frequently played 
are John Cage and his students and associates such as Earle 
Brown. Cage has had the advantage of having many of his com-
sitlons performed in.Europe by David Tudor, as well as being 
there himself on extended visits to promote his ideas. 

At the Darmstadt festival, David Tudor gave a special 
program of composition of this sort by Cage, La Monte Young 
and others. Other than this, the Gregg Singers from Los 
Angeles included two short choral works by Ives in their 
program and one short piano piece by Ralph Shapey made up the 
balance of American composition. At Warsaw, only Cage's 
Pontana Mix and several pieces of Varese were programmed and 
at DonaueschIngen, the only American was a piece commissioned 
from Günther Schuller. In general, in talking to musicians in 
Europe, I got the general impression that they were not well 
informed about recent American music. Besides obvious chauvin-
ism in many Instances, I was also told that it was difficult 
to obtain Information, scores and to hear performances of newer 
American music. As one example of how this situation might 
be Improved, some of the USIS personnel in the American em-
bassies told me they were Interested in promoting abroad new 
ideas in American music, but they lacked information about how 
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to go about it and found that most of their information came 
from advisors of conservative taste who suggest music and 
musicians for American performances abroad that does not 
Interest the younger musicians in Europe. On the other hand, 
USIS personnel also remarked that they insist that performers 
presenting programs under their auspices include at least one 
American composition. This apparently is often done under 
protest by the performers, who prefer to play or sing standard 
repertory. It Is not surprising then that most of the American 
music presented under these circumstances is conservative and 
imitative in character. 

There is, of course, no simple solution to this problem, 
certainly one thing that can be done is to present new materials 
as I did in lecture-demonstration form, or at festivals like 
those above, including keeping directors of such festivals in-
formed of newer music here. A more basic approach seems to 
be related to the question of getting published music and 
books and articles about music circulating abroad. My own 
experience suggests that this provides a means of reaching the 
interested audience in Europe effectively. In regard to pub-
lished music in this country, this is a serious problem com-
pared to European music publishing schedules. My experience 
in Europe confirmed my opinion that such projects as our 
automatic tape-controlled typewriter research that will ul-
timately ameliorate this situation are absolutely necessary 
if the dissemination of more provocative types of American 
music is ever to be accomplished. In essence, it is evident 
that the question reverts back to the same set of problems 
that confronts the American composer in this country—how to 
become established professionally and how to obtain circula-
tion for music in a situation where economic and cultural 
factors severely restrict the outlets for music of small 
commercial value. A comparison of the opportunities now 
available to many of the younger European composers versus 
the younger American composer, aside from teaching in 
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universities in this country, is anything but encouraging and 
I see no reason to hope for sudden improvement. As a rough 
estimate of the difference, I would guess that there is a twenty 
year age difference on the average between European and Ameri-
can composers that marks the point at which equivalent pro-
fessional recognition and acceptance Is achieved. 
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IV. Electronic Music 

As noted in Section I, a major objective of my trip was to 
visit studios for electronic music to see their facilities, to 
learn of their recent activities, to examine unusual pieces of 
equipment that might be of interest to add to our studio, to ac-
quire tape recordings of recent compositions and to talk with 
composers and technical personnel about problems of mutual 
interest. I managed to visit all the important electronic 
music studios in Europe and to meet the majority of composers 
engaged in activities in this field. The only places omitted 
that I had hoped to visit included a small electronic music studio 
at APELAG in Brussels and at the University of Delft, Holland 
and the facilities for acoustics research built up by Hermann 
Scherchen in Gravesano, Switzerland. However, I met Henri 
Pousseur at the Donaueschingen music festival, where I dis-
cussed briefly with him his work at APELAG. On the other hand, 
though Dr. Scherchen had invited me to visit him in Gravesano, 
I was unable to arrange a time that was mutually convenient. 

The only other activities that I did not investigate com-
prise, as far as I know, some work in electronic music in 
Sweden and facilities that will be developed into a small 
electronic music studio in Ankara, Turkey. Substantial work 
in electronic music also is being carried out in Israel and 
Japan but both these places were too far away to travel to on 
this trip. For general background I will give literature 
references to various writings that have been extremely use-
ful, particularly a recent book by F.K. Prieberg (1). This 

(1) F.K. Prieberg, Musica ex Machina. Verlag Ullstein, 
Berlin, I960. 

book is a thorough historically oriented survey of developments 
up through about the end of 1958 in electronic instruments, 
electronic music and even computer applications to music. 
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Though this book has, to my view, some defects in terms of 

style and organization, it is nevertheless a unique source 

of data that seems to be quite accurate. 

For reasons of concision, I will assume familiarity of 

the reader with the general processes of electronic music. 

By definition, the term electronic music will mean music 

realized in final form on recorded tape without recourse 

to musical performance in the usual sense. The source of 

sounds may be either electronic signal generators of one sort 

or another or real sounds, either musical or otherwise, ob-

tained by means of microphones. Musique concrete, which is 

derived from real sounds only, is thus conveniently regarded 

as a special form of electronic music. In addition, there 

now exists a hybrid category of music that requires perform-

ance because it is written for recorded sounds on tape plus 

instruments. With this music, an instrumental performance 

in which one or more tape recorders that playback previously 

prepared tapes are required, is the end result conceived by 

the composer. Considerable music of this type is now being 

written in Europe. 

Though almost countless numbers of articles on electronic 

music have been written during the past ten years, there is 

very little written that systematically presents the processes 

and techniques of electronic music in an objective and useful 

form. Exceptions include a recent book by Moles (2) that 

(2) A.A. Moles, Musiques Experimentales. Editions du 
Cercle d'Art Contemporain, Paris, I960, pp. 61-90; ………-…35. 

presents a general survey of many of the processes and pieces 

of equipment currently used in various electronic music studios, 

and an article on the techniques of electronic music that is 

based upon our experience at the University of Illinois that 
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is in the process of publication in a special issue of the 
Journal of Music Theory to be devoted to electronic music (3). 

(3) L.A. Hiller, Jr., "Electronic Music at the University 
of Illinois,·· J. Music Theory, in press, November, 1962 issue. 
This issue will contain about twenty different articles on 
various aspects of electronic music. 

By all odds, the two most important countries in experi-
mental music are France and Germany. However, significant ac-
tivity also exists in Italy, England, Holland, Belgium and 
Poland. In the Western Hemisphere, electronic music activities 
are being carried out in a limited number of centers in both 
the United States and Canada. 

A. France. 
In France, as everyone knows, cultural activities such as 

music are concentrated in Paris as contrasted to a situation 
like Germany, where musical activities, including work in 
experimental music, goes on in many locations. In electronic 
music, the chief activity in France is the synthesis of mus ique 
concrete as developed and defined by Pierre Schaeffer. Facil-
ities for preparing this restricted form of electronic music 
are located at 37 Rue de l1Universite, Paris, 7e, in a build-
ing belonging to Radiotelevision Francaise (RTF). The only 
other electronic music studio in Paris (also a studio for 
mus ique concrete) Studio Apsome, is run by Pierre Henry, who 
üp to a couple of years ago was the chief collaborator of 
Pierre Schaeffer. I visited both these studios during my 
visits to Paris and, in addition, spent the week of October 3rd 
at RFT at the invitation of M, Schaeffer, at a conference he 
had organized among directors and technical personnel from 
various electronic music studios in Europe and America, 
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1, Service de la Recherche. RTF 

This is the present name of the organization sponsored by 

Radlodlffusion-Television Francaise (RTF) and directed by Pierre 

Schaeffer. The hie't-oi?y of this studio and the development of 

mus ique concrete has been given in many places, not only in 

general sources (4,5,6) but also in writings by Pierre 

(4) L.A. Hiller, Jr, and L,M. Isaacson, Experimental Music. 
McGraw-Hill Book Company, New York, 1959, pp. 39-40. 

(5) F.K. Prieberg, loc. cit.. pp. 76-94 and pp. 125-136, 

(6) A.A, Moles, loc. cit., pp. 31-33. 

Schaeffer and his colleagues (7,8). Schaeffer, who was an 

(7) P. Schaeffer, A la Recherche d'une Mus ique Concrete. 
Editions du Seuil, Paris", 1952. 

(8) Radlodlffusion-Television Francaise, Groupe de 
Musique Concrete, Sept Ans de Musique Concrete. 1948-1955. 
Centre d'Etudes Radiophonlques, Paris. 

engineer employed by Radiodiffusion Francaise, with his 

technical assistant, Jacques Poullin, carried out his first 

experiments in sound alterations employing disk recordings, as 

early as 1948. Before much longer, he was able to build up the 

present studio and by about 1955» the present arrangement of 

equipment was achieved which has not been substantially altered 

since. As described in the various publications cited above, 

the principal items of technical interest comprise several 

special tape handling units that permit (a) synchronous 

playing of several tapes for collage preparation, (b) variable 

and stepwise speed changes that produce Òitch-duration altera-

tions, and (c) electronic reverbation. At the present time, 

Schaeffer is searching for a new location, preferably in the 
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environs of Paris. When this proposed move is effected, con-
siderable modernization and expansion of the technical re-
sources of the organization will presumably be carried out. 

As mentioned above, the principal co-worker with Pierre 
Schaeffer for many years was Pierre Henry, a former student 
of Olivier Messiaen. Individually and together, Schaeffer and 
Henry created most of the "classic" compositions of mus ique 
concrete that were once available on disk recordings (9). 

(9) Panorama of Musique Concrete. Vol. I, London DTL 
93090; Vol. II, London DTL93121 12" LP records. 

The two best-known of these compositions are undoubtedly 
Symphonie pour un homme seul and Orphee. Other composers 
working in mus ique concrete at that time included principally 
Phillipe Arthuys and Michele Phillipot. 

Since then, not only Schaeffer and Henry, but numerous other 
composers, have used these facilities to prepare mus ique con-
cr^te compositions. This has been effected under various 
arrangements, such as by invitation or by employment of the 
composer at the studio. Some of the more recent compositions 
produced there have been collected in a recently issued disk 
recording (10). It should be noted that considerable emphasis 

(10) Musique Concrete. Groupe de Recherches Musicales de 
la RTF. BAM LD070, 12" LP Record. 

has been given in recent years to the use of mus ique concrete 
for films, theater, ballet and broadcasting, in all of which 
applications, its very effective use is by now clearly evident. 

About two years ago Pierre Schaeffer drastically reorgan-
ized his organization, at the same time enlarging and diver-
sifying its activities. It must be remembered that Schaeffer 
was originally an engineer, not a musician and, in fact, the 
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continued production of mus ique concrete constitutes only one 

of his interests. As described in detail in recent publica-

tions (11,12), the present organization is devoted to "research" 

(11) P. Schaeffer, et al., Le Service de la Recherche de 
la Radiodiffusion Television Francaise. RTF, 37 Rue de 1'Unl-
versite, Paris, 19Êœ√ 5 

(12) P. Schaeffer, et al.. Situation de la Recherche. 
Flammarion, Paris, i960. 

in four basic fields, research being broadly defined rather 

broadly to include the preparation of music, films, broadcast, 

etc., as well as in the more usual restricted sense of the 

term. The four fields are, specifically: (a) musical research, 

(b) image research, i.e., TV, films, etc., (c) technical re-

search, (d) critical research, i.e., theory, criticism and 

documentation. In engaging in this ambitious program of activ-

ities, Schaeffer has at his disposal extensive financial backing 

from RTF, so that his organization consists at present of about 

100 people. His chief administrative assistants are Jacques 

Poullin, who has been with him from the beginning, as noted 

above, and who now directs the work in "applied" areas — 

TV, films, etc., A. de Chambure, who directs research in all 

fields, and Louis Mesuret, who directs activities in musique 

concrete composition. Each of these areas is further sub-

vlded as, for example, under composition, research is directed 

by Luc Ferrari, teaching by Phillip Cousin, and applied music 

by Bernard Parmiglanni. There is now organized at RTF a two-

year course of training in musique concrete composition open 

on a competitive basis to young composers. About twelve 

composers are accepted for the program each year and upon 

completion of the program of study, they may use the facili-

ties of the studio. Typical composers who have completed this 

program include Ivo Malec and Yannis Xenakis. Outside com-

posers are seldom invited to work at the studio any more as 
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in earlier years. Employment at the studio in other areas, 
i.e. technical or documentation research, is done also on a 
competitive basis, choices being made largely from recent 
university graduates. 

I heard a number of recent compositions at a meeting at 
the studio and saw some recent films employing musique concrete 
in the sound tracks. Some of the recent scores are interesting 
since they reflect the ideas of younger composers like Ferrari 
and Xenakis, but technically they disclose nothing particularly 
new. Some of the scores combine or contrast musique concrete 
with instruments, a new procedure that is in line with a 
general trend toward this means of expression that I also ob-
served elsewhere in Europe. Xenakis· music reflects also his 
interest in statistical composition (see Section V). 

The theoretical research studios at RTF are stringently 
conditioned by Pierre Schaeffer's philosophy. This is a com-
plex matter to describe, but briefly Schaeffer's concepts are 
rooted in a somewhat mystic and Bergsonlan context.that has 
led to the notion of musique concrete representing "man and 
his environment." It also led to a rather useful acoustic 
definition, namely, l'objet sonore, which is defined in terms 
of measurable parameters of pitch, amplitude, and duration in 
such a way that both steady-state and transient effects can 
be depicted graphically in a simple manner. In defining 
l'objet sonore, Schaeffer worked closely with Dr. Abraham 
Moles, who now is expanding this idea in terms of informa-
tion theory (see Section V). 

The documentation program is important and interesting. 
Schaeffer hopes to publish a yearly monograph that will con-
tain research articles in experimental music of all kinds and 
will contain a yearly resume of activities in electronic and 
experimental music studios around the world. I agreed to 
keep him informed on activities in the University of Illinois 
and the United States, since they seemed poorly Informed at 
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RTF on American music and wish to depend on myself and 
Vladimir Ussachevsky for current information. The first 
issue of this annual, scheduled to come out in early 1962, 
contains a report of a meeting of technical personnel held 
in Venice earlier this year and of the meeting I attended 
at RTF. In addition, it contains a full description of the 
facilities, the compositions produced, and the articles 
written about electronic music studios all over the world. 
This is a valuable bibliographical and reference source. 
The information for this documentation was obtained primarily 
by means of a questionnaire mailed to known experimental music 
studios last summer. The University of Illinois studio was 
included in this list. 

Pierre Schaeffer now also hopes to organize a "Biennale" — 
a music festival of experimental music to be held every two 
years. At these biennale festivals, not only concerts, but 
also technical sessions would be held. These technical 
sessions would follow the general pattern of the meeting at 
RTF, but with larger participation. The next biennale is 
tentatively planned to be held in Paris in January, 1963. 

At the actual sessions of the October meetings mentioned 
earlier, besides discussion of the above matters, a number 
of more technical papers and conferences were held. These 
are all contained in the issue of the new annual publication 
mentioned above. . Briefly, there were papers on the 
following topics, each followed by a discussion period: (a) 
Recording standards, by Dr. Lietti of RAI, Milan, (b) 
Spatlallzatlon, by Dr. Vermeulen of the University of Utrecht, 
(c) Special apparatus, by Dr. Heck of SWF, Baden-Baden, 
(d) Design and administration of electronic music studios, 
by A. de Chambure. In addition, Vladimir Ussachevsky described 
recent work at Columbia University. I gave a talk on our work 
at the University of Illinois as noted in Section I, and Pierre 
Schaeffer gave two talks, one outlining his recent theoretical 
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and aesthetic ideas and his plans for the future and the other 
concerned with the problem of pedagogy and how to achieve 
effective intercoramunlcatinn between musicians and technicians. 
This was, of course, of particular interest to me in view of 
our program at the University of Illinois. 

2, Studio Apsome (Pierre Henry) 

As mentioned above, the best-known name associated with 
the development of musique concrete, outside of Pierre Schaeffer, 
is Pierre Henry who was for a period of about ten years, the 
chief collaborator of Schaeffer. About two years ago, this 
long-established partnership broke up and Pierre Henry left 
RTF to found his own studio for concrete and electronic music. 
He has managed to support himself and his studio by commissions 
and by preparing sound materials for films, commercials, and so 
on. This studio, called Studio Apsome, is a large basement 
room at 80 Rue Gardinet, Paris I7e, and is run by Pierre Henry 
and Jean Baronnet. Henry has managed to obtain basic equipment, 
though, for obvious reasons of cost, the amount of expensive 
special purpose apparatus he has is still quite limited. Be-
sides tape recorders, amplifiers and speakers (in two-channel 
stereo), he posses a small mixing panel, a Krohnhite push-
button oscillator and two Krohnhite variable band-pass filters, 

Henry played me samples from some of his recent composi-
tions such as Co-Existence (1958), of which I heard one move-
ment out of five; Investigation (1959), which was music written 
for an exhibition of paintings, and another recent composition 
called Entite. He promised to send us tapes of his recent 
works. 

Pierre Henry is also now the editor of a new series of 
disks of experimental music to be issued by Philips Fontane 
at the rate of about two to three disks a year. This series 
will be entitled "Panorama des Musiques Experlmentales". The 
contents of the first two disks to be issued will be as 
follows: 



Disk No. 1 
Side One - Music from RAI (Milan): L. Berio -
Moment1. L. Berio - Thema (Omaggio a Joyce), 
and B. Maderna - Continue, 

Side Two - Music from RTF (Paris): L. Ferrari -
Visage V, Y. Xenakis - Orient-Occident, and 
Baronnet and Dufrene - U47. 

Disk No. 2 
Side One - Music from WDR (Cologne): H. Elmert -
Selection I, and M. Kagel - Transicion I. 

Side Two - Various Studios; P. Henry - Entit^ 
(Apsome - Paris), G. Llgeti - Artikulation 
(WDR - Cologne), A. Boucourechliev - Texte I 
(RAI - Milan), and H. Pousseur - Scambi (RAI -
Milan). 

Subsequent disks will include music from all over the world, 
including Japan and the United States. He hopes to edit a 
disk that will include music from the University of Illinois. 
I have, therefore, entered into an informal arrangement to 
supply him my still unfinished Seven Electronic Studies and 
the Second Illiac Suite being prepared by R.A. Baker and my-
self. 

B. Germany. 

West Germany is now the scene of considerable activity 
in the field of electronic music specifically, just as it is 
in contemporary music in general. In Germany, three types of 
institutions underwrite the existence of electronic music 
studios. The first are two of the government-owned and opera-
ted broadcasting studios, namely, Westdeutscher Rundfunk (WDR) 
in Cologne and Südwestfunk (SWF) in Baden-Baden. In general, 
the involvement of broadcasting organizations with electronic 
music is unlikely to increase; if anything, the reverse will 
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probably occur. One reason for this is the establishment of a 
technically very well equipped studio at the electronics firm 
of Siemens and Halske in Munich. This is an example of the 
second kind of support of electronic music activities, namely 
by private industry. It is highly probable that this new 
studio will become the principal electronic music studio in 
Germany in the coming years. The third location for electronic 
music studios is in the universities or similar Institutions 
where this kind of activity is usually coupled with acoustic 
research. The most important such studio at present is at the 
Technische Universität in Berlin. 

1. Westdeutscherrundfunk. Cologne (WDR) 

The electronic music studio at WDR in Cologne (formerly 
called NWDR) is the most celebrated in Germany, having received 
tremendous publicity over the past ten years. The history of 
this operation up to 1958 has been given in considerable detail by 
Prieberg (14), Very briefly, this studio was organized about 

(14) F.K. Prieberg, loc. cit.. pp. …56-…72. 

1950 by Dr. Herbert Elmert, with technical advice by Dr. Fritz 

Enkel, the chief engineer of NWDR and Dr. Werner Meyer-Eppler, 

of the University of Bonn (see Section V). Two "staff com-

posers", Karhleinz Stockhausen and Gottfried Michael König were 
subsequently employed at the studio. Guest composers like 
Hermann Heiss, Ernst Krenek and many others have used the 
facilities over the years. The output of the studio is closely 
geared to Dr. Elmert's firmly held conviction that only serial 
procedures are applicable to electronic composition. The 
earlier compositions produced in this studio up through 1956, 
most of which are available on records (15) and of which the 

(15) DGG16132, I6133, I6134, three 10" LP recordings of 
electronic compositions, by Elmert, Stockhausen, König, and 
Krenek. 
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V. Computer Music and Related Studies 

The application of electronic computers to various musical 
problems, notably to musical composition, is one recent develop-
ment in experimental music which we can claim to have initiated 
at the University of Illinois. In a book written by myself and 
Leonard Isaacson that was published in 1959 (1), the work which 

(1) L.A. Hiller, Jr, and L,M. Isaacson, Experimental 
Music. McGraw-Hill Book Co., New York, 1959. 

led to the production by means of the ILLIAC of the Illiac 
Suite for String Quartet (2) was described in explicit detail. 

(2) L.A. Hiller, Jr. and L.M. Isaacson, Illiac Suite 
for String Quartet. New Music Edition, Theodore Presser Company, 
Bryn Mawr, Pa. 1957. 

Several other much more limited studies of musical composition 
carried out elsewhere up through 1958 were also referred to in 
that same book (1). Since its publication, one other article 
describing this earlier work has been published (3). Two 

(3) X.A. Hiller, Jr., "Computer Music," Scientific Ameri-
can, 201(.6J:109, (Dec), 1959. 

more recent articles, one a rather general article primarily 
intended for electrical engineering students (4), and the other. 

(4) L.A. Hiller, Jr., "The Electrons go Around and Come 
Out Music," IRE Student Quarterly. 8[l'j:36 (Sept.), I96I). 

a more technical description of some of our more recent work, 
(5? havo "also appeared. 
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(5) L.A, Hiller, Jr, and R,A, Baker, "Digital Computer 
Studies of Musical Composition," in H, Borko, ed,, Computer 
Applications in the Behavioral Sciences, Prfentice-Hall, 
Englewood Cliff's , 'N .J, , 1962, ̂ ,'424-451, 

Our most recent activities in computer applications to 
musical problems have not yet been otherwise described in 
published form but only thus far as annual reports to the 
University of Illinois Research Board (6). It is my intention to 

(6) Letters to P.T. Wall, Chairman, University Research 
Board from L.A. Hiller, Jr., dated May 14, 1959; May 18, 
I960, Apr. 28, 1961. 

prepare much of this material for publication this coming spring 
and summer, starting with two articles already written that will 
probably be published in the next issue of Incontri Musicall 
pr similar journals (7,8). 

(7) L.A. Hiller, Jr., "Musical Applications of Electronic 
Digital Computers", In preparation.' ' 

(8) L.A. Hiller, Jr., "Information Theory and Music," 
in preparation..' " 

In addition to our own work, considerable activity in 
applying computers to musical problems is developing in 
Europe by this time, apparently even in Rusia (9), one country 

(9) R. Kh. 2avipov, "An Algorithmic Description of the 
Music Composing Process," Doklady ANSSB, 132:1283, I960. 

I did not visit on this trip. Other than this, I believe the 
description of activities following is reasonably complete for 
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the moment. For convenience, I have divided my discussion into 
three parts, (a) analytical studies, (b) composition with com-
puters and (c) application of computer to practical musical 
problems. 

A. Analytical Studies 

The employment of mathematical procedures, and most usually 
statistical techniques that may be used, if desired, as data 
for information theory computations, for the analysis of music 
(and subsequently, its mathematical synthesis) has generated 
enough interest among European musicians that Hermann Scherchen 
last summer organized a conference in "Mathematics and Music·' 
at his studio in Gravesano, Switzerland that was well attended 
and reported (10). This conference took place too early in 

(10) See, for example, W. Reich, "Gravesano an den Grenzen 
der Musik," Melos. 28:372, 1961. 

the summer for me to attend. However, I was able to find out 
about most of the material presented by Abraham Moles, Yannis 
Xenakis, Wilhelm Fucks and Newmann Guttman by means of separate 
meetings with these various people as will be described. More-
over, papers presented at this conference have been published in 
a recent issue of the Gravesaner Blätter and will be referred 
to at the appropriate places below. 

(1) Abraham Moles and the Discussion Group, "MIAM." 
Paris. France 

Dr. Abraham Moles has been closely involved with develop-
ments in experimental music in Paris for a number of years. His 
background includes physics and psychology as well as music, 
so he has occupied a rather unique position of developing the 
more theoretical aspects of mus ique concrete. He has been 
closely associated with Pierre Schaeffer for many years and 
was responsible, with Schaeffer, for developing the idea of 



75 

l'objet sonore, that appears to be one of the most useful 

acoustic concepts to come out of French experimental music 

so far. In addition to assisting Pierre Schaeffer in the 

preparation of the book A la Recherche d'une Musique Concrete. 

referred to in Section IV (Ref. 7), he has written a more re-

cent book that summarizes much of his theoretical thinking and 

speculation about acoustics, aesthetics, psychological per-

ception and information as applied primarily to musical com-

munication (11). Since this book also provides background 

(11) A.A. Moles, Theorie de 1·Information et Perception 
Esthetique. Plammarion, Paris, 195‰√ 

for much of the theoretical studies and speculation that affects 

experimental music in Prance today, notably the mus ique concrete 

group, it has seemed desirable that an English language edition 

of this work would be extremely useful. Dr. Moles is presently 

preparing such an edition that will be Issued by the University 

of Illinois Press at my suggestion. Finally, Dr. Moles is also 

the author of a useful book that reviews current work in ex-

perimental music that was also referred to in Section IV (Ref. 

2). Recent published papers by Dr. Moles are concerned with the 

"cybernetic" aspects of musical composition and thus disclose 

his Interest in computer applications to musical problems (12, 

13). 

(12) A.A. Moles, "The Prospect of Electronic Instrumenta-
tion," Gravesaner Blätter. 15/16:21, i960. 

(13) A.A. Moles, "The New Relationship between Music and 
Matheraatlcs," ibid.. 23/24:98, 1962. 

I originally met Dr. Moles in Paris in 1957 and have main-
tained correspondence with him since; and on this trip, I met 
him first in Warsaw where he was attending a language study 
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conference and also saw him later in Paris on several occasions. 
I met with a small informal discussion group that he has organ-
ized called "MIAM", that discusses from time to time matters such 
as information theory and music, the applicability of cybernetics, 
mathematics and computers to musical problems, and topics of this 
sort. This group is made up of Dr. Moles, Yannis Xenakis (see 
below), A. de Chambure, from RTF (see Section IV), and M. 
Phillipot, a composer living in Paris who has written numerous 
scores, not only mus ique concrete but also instrumental music. 
Also present at one of these meetings was Pierre Barbaud who 
is currently much involved in computer composition (see below). 
This group has been meeting for only the past year, and primarily 
so far has managed to make a number of definitions of terms use-
ful, among other things, in computer programming, and have 
sketched several models for "cybernetic machines" that might 
be useful either actually as such for electronic music synthesis 
or probably more feasibly, as models for machine simulation in 
a computer. Some of these ideas could well be subjected to 
testing in the future since both Xenakis and Barbaud are now 
involved in computer composition. 

(2) Professor Wilhelm Fucks. Aachen, Germany 

Professor Wilhelm Pucks is the director of the Institut 
für Physik at the Technische Hochschule in Aachen in which 
capacity his principal research activities lie in the field of 
nuclear physics. However, as a strong secondary interest, he 
is very much Interested in applications of statistics and 
communication theory to both language and music. His published 
articles include research into language structure (14) into 

(14) W. Fucks, "Mathematical Theory of Word Formation," 
in C. Cherry, ed.. Information Theory. 3*Ì1 London Symposium. 
1955. Buttersworths Scientific Publications, 1955, PP. 154-

‘ÙÔ‘ 
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speech and music (15) and more recently, into music with par-

(15) W. Fucks, "Gibt es Mathematische Gesetze in Sprache 
und Musik?" Die Umschau in Wissenschaft und Technik. 2:33-37, 

ticular reference to historical style (16). The statistical 

(16) ¥, Pucks, "Mathematische Analyse der Formalstruktur 
von Musik," Forschungsber. des Wirtschafts- und Verkehrs-
ministerlums Nordrheln-ffestfaien. No. 357. Westdeutscher 
Verlag, Cologne, 1958. 

method he has developed is applied to the analysis of a large 

number of compositions selected from a historical period 

ranging from the Renaissance to the modern period. The basis 

of his method, very briefly, is the computation of frequency 

distributions and related parameters such as mean values, 

higher moments, variances, skewness, kurtosls, — as in any 

statistical study — and, in addition, entropy or information 

values as obtained from Shannon's equation: 

Õ 

« « - 2 p
1
log2P

i 

which is perhaps the fundamental expression of Information 

theory (17). Professor Pucks applies these procedures to the 

(17) Three convenient references, among the many that might 

be cited, that present basic discussions of Information theory 

are (a) C.E. Shannon and W. Weaver, The Mathematical Theory of 

Communication, University of Illinois Press, Urbana, 111,, 1949 

and (b) C. Cherry, On Human Communication. John Wiley and Sons, 

New York, 1957» especially Chap. 5, and (c) J.R. Pierce, Symbols. 

Signals and Noise, Harper and Bros., New York, 1962. 

analysis of note counts, interval counts, and so on, not taking 

his studies, however, to higher order combinations. When he 
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plotted the various parameters against historical periods, he 
found definite trends in, for example, pitch distribution that 
seems to correlate with the historical clarification of the 
concept of tonality. In more recent studies that he reported 
on at the Gravesano conference last summer (18), Professor Fucks 

(18) W. Fucks, "Musical Analysis by Mathematics. Random 
Sequences, Music and Accident", Gravesaner Blätter. 23/24:146, 
1962. 

extended his analysis to Include many very recent compositions, 
not only of composers of basically tonal music like Bartok and 
Stravinsky but also of composers of serial music like Webern, ' · 
None, and Boulez and others of the "post-Webern" group. Typical 
results indicate that recent serial composition apparently 
produces a reversal of direction of an historical trend in the 
statistics toward a more uniform distribution. Specifically, 
he found that the kurtosls* or fourth moment cf the statistical 
distribution of pitches presents a regular trend toward larger 
values from 1530 until the present, until a sudden drop occurs 
that is associated with serial music. In general, it appears 
that this work may correlate very nicely with the work on infor-
mation theory analysis we are now completing here at the Uni-
versity of Illinois (8), 

I believe a certain amount of this analytical work was 
carried out with a digital computer. Since the time was so 
short, I did not discuss this with Professor Fucks. This would 
be, of course, a musical application of a digital computer, but 

•kurtosls, "X, is defined as: 

À =

 & ( ˜ - 3 √ )

2

Ò

˜

∫

2 

where ˜ is the mean of some set of experimental values, x
t
 of 

some quantity such as, for example, pitch in these studies. 
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only in an indirect way since because the programming involved 

would be that of standard statistical analysis. 

B, Computer Composition 

The mathematical composition of music by means of computers 

is perhaps the most interesting application of computer program-

ming to musical problems. There are a number of such studies 

either under way or soon to start In Europe, apparently most 

of them stimulated into existence by our work here at the 

University of Illinois. The following studies comprise the 

activity in computer composition in Europe at the present time: 

(1) Musique algorithmique of Pierre Barbaud and Roger 

Blanchard 

Pierre Barbaud and Roger Blanchard are two Parisian 

musicians collaborating on experiments in computer music which 

they so far have carried out at the "Centre de Calcul Electroni-

que de la Compagnic des Machines Bull" at 94 Avenue Gambetta, 

Paris, 20
e
. Pierre Barbaud is a well-known composer of film 

music, while Roger Blanchard is best known professionally as a 

choral conductor. They are assisted by programmers at Compagnie 

des Machines Bull. This company is a large French manufacturer 

of data-processing equipment of all sorts; in effect, a French 

company resembling, for example, IBM, The director of the com-

puting laboratory, M. Jean Esmein, is sympathetic to their 

project. My information about this project was obtained first 

by a visit with Mr. Barbaud and Mr. Blanchard followed by a 

visit to Compagnie des Machines Bull and second, from several 

articles I obtained during these visits (19,20,21), 

(19) P. Barbaud, "Av^nement de la musique cybernetique; 
Les Lettres Nouvelles. 7[8 i 28, (Apr, 22), 1959; P. Barbaud, 
"Musique algorithmique," Esprit. No, 280: 92, (Jan.), i960. 

(20) Anonym., "Sur Deux Notes les Mathematiciens de 
l'Avenir Composent un Symphonie Complete," Courrier Bull. 
No. 49: 16, (Oct.), …96…; Anonym., "La musique algorithmique," 
Bulletin Technique de la Compagnie des Machines Bull, No. 2: 
22, 1961. 
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(21) A.A. Moles, "La Musique Algorithmique, Premiere 
Musique Calculee," Revue du Son. 93[lj:28, 1961. 

Barbaud (19) remarks that they had the traditional ob-
jective of creating order among "musical objects" such as 
the twelve tones of the ordinary chromatic scale by elimina-
ting the arrangements "considered to be without interest." 
They proposed to use mathematics to do this, and specifically 
an electronic computer, after seeing, I believe, an article 
about our work at the University of Illinois written by Pierre 
de Latil for Figaro (June 25, 1959). Barbaud also cites the 
historical precedent of musical games for their work (22). 

(22) Including one new to me, an anonymous 18th century 
work in the Bibllotheque nationale: Ludus melothedicusfsicl 
Anonym, ŝ .d. (1754), B.N. Vg 1137 , Dept. de Musique. 
which contains calculations '"par lesquels toute personne 
composera differ^ns raenuets avec l'accompagnement de basse 
en jouant avec deux dez mSme sans scavoir la musique". 

Thus far, Barbaud and Blanchard have completed essentially 
only one program for music composition. This is a species of 
twelve-tone music produced by first, the random generation of a 
tone-row and second the synthesis of extended structures from 
this tone-row by various combinatorial operations. The various 
available combinatorial operations are also randomly chosen. 
Thus, the structure of the resulting music is very much 
governed by chance. The actual program is based on defining 
tone-rows, 

R1 * R2 = R3 

R2 * Rl = R4 
R3 * R4 = R5 

etc. 

and operations, (̂ , ĵ » «·»· etc., such that 
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^1R1 = B2 

#2^2 ~ R3• etc· 
Barbaud and Blanchard have used a standard textbook on com-
binatorial mathematics as their guide to programming (23). 

(23) J. Riordan, An Introduction to Combinatorial Analy-
sis , John Wiley and Sons, New York, 195^7 

As revealed in the two technical publications from 
Bull (20), the actual operations, ̂ , ^2 .,.., applied by 
Barbaud and Blanchard to pitch choices consist of addition 
and subtraction (transposition musically), multiplication 
(interval expansion), sign change around a chosen point (in-
version), and some more complex operations such as recurrence, 
circular permutation, etc. Rhythms and octave displacement 
were chosen completely at random at the same time. The results 
were printed out in a simple alphanumeric notation rather 
similar to what we used for the original Illiac Suite and then 
scored by the composers. The finished music was used for 
several purposes, principally, a film score and a concert piece. 
This latter composition has been recorded (24) on an LP 

(24) P. Barbaud and R. Blanchard, Imprevisibles Nouveautes-
Algorithme I, performed by an orchestra directed by R. Blanchard, 
10w LP, Critere Productions R. Douatte, CRD430-A. 

disk, a copy of which I have obtained. 

Barbaud and Blanchard are now working on a scheme for tonal 
music. They have completed a logical soheme for programming for 
this admittedly much more complex problem, but the actual pro-
gramming and generation of the music resulting therefrom has 
been held up pending completion of a new arrangement with 
Compagnie des Machines Bull. In the meanwhile they have tested 



their scheme by patiently throwing dice. Barbaud played me a 
sample from this preliminary test on the piano and the results 
so far sounded quite effective. 

(2) Stochastic Music of Yannis Xenakis. 

Yannis Xenakis is a Greek composer now living in Paris 
whose background includes architecture and mathematics as well 
as music. For a period of about twelve years, he was a prin-
cipal assistant of Le Corbusler and was responsible, among 
other things, for the design of the Philips pavilion at the 
Brussels exposition (25). Soon thereafter, he stopped working 

(25) Y. Xenakis, "Le Corbusler's 'Electronic Poem' (for 
the Philips Pavilion at the Brussels World Exposition," 
Gravesaner Blätter. 9:51, 1957; ’. Xenakis, "The Philips Pavil-
ion at the I958 Brussels World Fair. - I. The Architectural 
Design of Le Corbusler and Xenakis." Philips Tech. Rev.. 20 1 
2, 1958/9. 

for Le Corbusler primarily to devote himself full time to musi-

cal composition. His principal musical instruction over the 

years has been with Hermann Scherchen, who has also performed 

several of his orchestral compositions. 

Xenakis's instrumental compositions, a tape of some of 

which we have, disclose, among other things, unusual writing 

for strings, notably of glissandi, and secondly, in several 

pieces a structural basis, deriving from stochastic computa-

tions that are described in detail in a series of articles 

published in the Gravesaner Blätter (26). The best known of 

(26) Y. Xenakis, "Manipulation und Konzeption, I", 
Gravesaner Blätter, 1:15» 1955; "Manipulation und Konzeption, 
II," ibid.. 6:28. 1956; "In Search of a Stochastic Music," 
ibid., 11/12:112, 1958; "Elements of a Stochastic Music I to 
IV," inclusive, ibid.. 18:84, i960; 19/20:140, i960; 21:113, 
I96I; 22:144, 19∏‘7~ 
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these is Achorripsis. the score of which is published (27). 

(27) Y. Xenakis, Achorripsis. Bote und Bock, Berlin, 1959. 

The mathematical basis for the structure of this composition 
incorporates the use of the Poisson distribution to scatter 
the controlled musical elements uniformly over the entire 
composition. 

Xenakis's background also includes the composition of 
concrete and electronic music, for which he has used the facili-
ties of RTF and of Philips at Eindhoven. His compositions of 
this type include Volkslied (1956), L'Amen vitrieux (1957), 
Diamorphoses (1958), PH, (1958), all concrete music; Orient-
Occident (1959), concrete film music for UNESCO, and Analoglques 
(1959), which presents electronic music and a string ensemble 
alternating. This last piece is also a stochastic composition. 
A disk recording that includes Diamorphoses is available (28). 

(28) Groupe de Recherches Musicales de la RTF, Mus ique 
Concrete. 12'! LP, BAM LD070. 

Orient-Occident will be released in the Philips series of disks 
mentioned earlier (see Section IV). We have a tape recording of 
Analoglques at our studio. It might be mentioned also, that 
Xenakis assisted Varese in the preparation of his Poeme Elec-
tronique for the Philips pavilion at the Brussels fair. Finally, 
as noted also earlier in this section, Xenakis is also a mem-
ber of the small MIAM group organized by Moles. 

Just recently, Xenakis has worked out an arrangement with 
IBM in Paris to use their computer (an IBM709O, I believe) to 
compose music according to his stochastic schemes. He has 
learned Fortran programming and at the time of my visit 
(November, 1961) had not only worked out the general logical 
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programming but also most of the detailed programming. He 
promised to send us a copy of this material plus his results 
when they materialize. The work of Xenakis promises to be 
of considerable interest. 

(3) Institut für praktische Mathematik der Technischen 

Hochschule, Professor Dr. Alwin Walther. Darmstadt. 

Germany. 

Interest in using computers for the analysis and synthesis 
of music has developed at this computer center in Darmstadt 
directed by Professor Walther. Unfortunately, I did not know 
of this development when in Darmstadt and when I later had it 
brought to my attention, it was too late for me to make arrange-
ments to return to Darmstadt. The work so far carried out there 
has been reported by Neumann and Schaepper (30). This is an 

(30) P.G. Neumann and H. Schaepper, "Komponieren mit 
Elektronischen Rechenautomaten," Nachrichte Technische Z., 
8:403, 1959. 

extension of some earlier work that Neumann had collaborated 
in at Harvard University (31). This new studyslike that done at 

(31) P.P. Brooks, Jr., A.L. Hopkins, Jr., P.G. Neumann, 
and W.V. Wright, "An Experiment in Musical Composition," 
IRE Trans. on Electronic Computers. EC-6: 175, 1957· 

Harvard, involves the stochastic analysis and synthesis of hymn 
tunes with the aid of an electronic computer, 

(4) Cambridge University (D.G, Champernowne) 

Mr. D.G. Champernowne, Trinity College, Cambridge, is a 
member of the faculty of economics who has used the computer 
at Cambridge University for problems in economics. He has 
also become Intrigued, as a side interest, in programming 


















