





BRI e e e

THE
SONORISTIC
STRUCTURALISM
OF
KRZYSZTOF PENDERECKI

KATOWI CE 1 @ Q@ 7



Publication of this volume was made possible by grants from the Music
Academy in Katowice and from the University of Helsinki.

Music Academy in Katowice
Address: ul. Zacisze 3, 40-025 Katowice Poland

© 1997 by Danuta Mirka
Ceneral Editor: Mateusz Bien
Copy Editor: Richard littlefield
Cover: Grzegorz Biliniski
Printed in Olkusz, Drukarnia ‘TINTA' s.c.

ISBN 83-85679-359



To my parents



di



CONTENTS

e e e BN W oS e ool DU ot SR N SR P S vii
INTRODUCTION
1. Polish Music at the End of the 19505 .......cc.eoeiiiirrisinrieciniie e 3
R Mo T R G ol i o S e o N, S o T YR 7
S SR sr el RonolISTIAL MRS, CHIE L s e s P 17
A I SO OF C SYSIBM . osiil ihocasl s s oo i e g b 20
PART ONE: System (Langue)
CRIBLES St oo Co o 5 A 2 e b R T S NS, 1 Aol o0 I 31
TR Bl 750 o T TV o S SR R D et s o 31
ST BRI o oo [ e Y UL G SR A S S s I O SR ) 53
5 L ST 5 15 oo S 8 s e o e T 57
52 TS SV 2 1505 i et 5o S o s e 63
5:2; ). Elemeniany SIUCIUIES ..iv:iiinisesiisiommrasssmiisssmsiiimessi 63
52 2 Momboipay e (ke e T S i e L 67
NS SR v o ot i (1 ARG SO SRR e L L O A 72
6. Atticulation ............ T LR SN r e U A e T . o ZA
6.1. Adticulation of Timbre System .........cccccoieiiiciiiiii e, 79
6.2 Adticulation ob Basic System. . it ssiiimss 87
6.3. Orchestration and Insirumental Techniques in Penderecki’s
Soponsie ek B8 v el DL e e oo P A 144
PART TWO: Sysiem at Work (Parole)
7. Expressive and Redundant FEQUrEs ...........cocoeiiiiiiiiiiiiiiiiciiiiciee 165
8. Anglyses of Musial Tewds' s lidimn s sl sim it 175
8.1, Anakiasis (IR0 o v v i s S sl 178
8.2. Dimensions of Time and Silence (1960-61) e 189
8.3. Threnody—to the Victims of Hiroshima (1960) ...........ccccovuvnnne. 209
8t ShinguatetINe: | [ VIO il e pnssatens 216
8.5, PAlreiBhia [TROD] i o s et smortsnsms sk s e o 223
BiG. Fliorescanzas [ Q6] o i s e S LT oy 241
8.7 1CAnon | VPO 5 nusmvnmismms e shbns ssn v sasasma i s f s 261
9. Evolution of Expressive Features........... e A R R e 271
10: Brolulion:of the SUsien i tsnaimaionsims st 282
10, 1. Basic Systemin Gromwth .........cccmmmmssessmsmssimnassmsmmisansrsmmss 282
10.2. Evolution of the Timbre System ..........ccoeveiiviiiniceceiene, 293
L1 Evolulion: of AmcUlaMON. .o sresms s isssemmmsss ssrsemmassns PRI N 294
111 Bvslution of Testtiral ERsts i cmmwusmmimmmmsmsmssssssmssies 295
11.2. Evolution of Sound Generation Processes and Orchestration ..... 296
12, Sibsegmental Regulalons . uemummampmsma i s 300
13. Appendix: The Notation of Penderecki's Sonoristic Scores................. 311
13.1. Notation of Sound Generation Processes..............ccoceeeenneee.n. 312
13.2. Notation of Textural Effects ...............cc...... I o T 314
13,2 1. Time PAUGHOHON o e ssman s sonmussmsmermssiinsasiassmsssisimmiss 317

T3 Pl ISR ocesimesas s as A e o 319



CONCLUSIONS

14. System in Penderecki’s SONOTISM .........cvoviriiiaiieiiiiiiiieiiae i 325
147 Sstern ana: Seunt MAHEE o reisce iz i s as 325

14.2. Systermn'and Form' zoou sassisstnmaion i simnsissiiong e e 327

143, System ond EXDIESSIOn. ... .pisissssscamsbir tasteoptnmnss samastonssmnsisss 332

15. Penderecki’s Sonorism in the Landscape of Contemporary Music ....... 334
16. Periodisation of Penderecki’s QUIPUL ..........coiviiiiiiiiiiiiiiiiiieiieiie 338
16:): Pre-Soneti sl DEOBDN s smpusssipinpeibmnns sissmsons e asbeboaiaess 338

16.2 Sonoristic Period Proper (1960-62) .....cvvvvviauiiiniineiiriinecines 338

INemL OBl ol Sl e L R VR Ty T L Sl 342

VO FOSEION <ot it spmanstisn s o s gt s on e s 343

165 Late Sonorsm’ [ 196373 ) uranaivicnbssrsmaab S s S s 343

16:0; POSt-BOMOIISIN < irsiisiineins ihvnsbiiins i v st ems i Snlann S8 sas e o bl 347

17 Penderecki and Structuralism .............ooeiveriiiiinnieiiceiie e, 349
18.Postscript. A'Semiolic VIBW s s anninssin s s 353
25U R MRS RN RO ATH I MLt OO, | o i 358

vi



PREFACE

At first glance, the reader may justifiably wonder why this book concerns the earliest works of
Krzysztof Penderecki. Why not the most recent output of the Polish composer? Have not works
such as Threnody or Fluorescences received enough discussion over the past few decades? To
answer those questions, let me briefly explain the present enterprise.

Some five years ago, during the first year of my assistantship at the Music Academy in Katowice,
Iréquired students to analyse some of Penderecki’s early, so-called “sonoristic” pieces. The outcome
of that assignment proved unsatisfactory, however, because the students tended to describe
Penderecki’s pieces as chaotic assemblages of sound phenomena rather than as works of art. Only
later did I realize that the same could be said of almost all the analyses of Penderecki’s sonoristic
works that I had read thus far. As a rule, they merely described things that anyone could easily see
by looking at the scores. Such analyses offered the reader a description of the works, not an
explanation. This situation did not seem to disturb the authors. From their perspective,
Penderecki’s sonoristic style was obviously meant to exemplify musical chaos, and an inherent
property of chaos is that it does not admit any explanation. Yet this is exactly why, for a rationalist,
chaos poses Lhe greatest challenge. Indeed, Penderecki’s sonorism aroused my analytical
inclinations: If [ have found previous analyses of his works unsatisfactory—I asked myself—can I
do any better?

Provided chaos presents the greatest challenge, then there can be no greater achievement than
to derive order from it, particularly when this order turns out to reside not merely in the mind of
the analyst, but also in the object itself. To determine which of these two possible situations was
the case with my own analyses. | visited Krzysztof Penderecki in April 1995, at his house in
Cracow. I asked him whether the sonoristic system—discussed in the following pages and at that
time already reconstructed by me—was an aceurate model of the compositional procedures he
had employed in writing his pieces of the early 1960s. The confirmation I received from the
composer’s own lips encouraged me to write the present book. Still, this book—which conslitutes
my doctoral disserfation—would not have come into being without the gracious help of several
other people and institutions. To list them here is the author’s privilege. First, [ wish to thank my
supervisor, Prof. Eero Tarasti, the head of the Department of Musicology al the Universily of
Helsinki. I had the chance to work under his guidanee thanks to the Centre for International
Mobility (CIMO), the institution that twice—in the academic years 1993-94 and 1995-96—granted
me a scholarship to Finland. As regards the mathematical aspects of my thesis, I am indebted to
Leszek Barttomiejezyk from the Silesian University in Katowice, Poland, for his worthy suggestions
concerning fuzzy set-theory as a tool for representing the basic categories of Penderecki’s sonoristic
system. The person whose help was literally invaluable to me during the last months of work on
this project is Richard Littlefield from Baylor University, Texas, who with infinite patience improved
the English language of my book, while also taking into consideration all my stylistic wishes. For
help in compuler malters, [ could always count on Mateusz Bien from the Compuler Studio of the
Musie Academy in Katowice, Poland. who is also the editor of this volume. The publishing houses
PWM and Schott have kindly granted me their permission to reprinl excerpls from Penderecki’s
scores as musical examples in this book, and my home Music Academy in Kalowice contributed
financially to its publication.
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In closing, my thoughts turn fo my parents. Withoul the daily example of their persistence,
withoul their constant encouragement and help in all practical matters, this book could never
have been written. I dedicate it to them as a token of my gratitude and love.

Danuta Mirka

March 1997
Gliwice, Poland
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Jle POI.ISH MUSIC AT THE END OF THE
1950S

The trend of sonorism in twentieth-century music was a highly eonfined phenomenon, both
geographically and historically. It some musical eurrents of the post-war avant-garde lasled for
decades in great international centres such as Paris and Darmstadt, sonorism was restricted
exelusively to Polish music of the early 1960s. The identification of this siyle with Poland was so
explicit for foreign reviewers thal. as the eminent eritic Krzysztol Droba noted, “the sonoristic
acted then in the West and East as [defining whal is] Polish™ (1988: 31).! Thus o understand the
nalure and origins of sonorism one has to look al the situation of Polish music in the period
immediately preceding its sudden appearance in 1960.

The Poland of those years saw abrupt changes as a result of the so-called political “thaw” after
the insurrection of Polish workers in Poznan in October 1956. Culturally, the most spectacular
resull of the “thaw”™ was Poland’s opening itself to the Wesl and Lo the new arlistic tendencies
emanaling from that area. This enfailed a breaking down of the “information barrier” that had
hitherto existed between Poland and the Western countries. To fulfill this process in musie, the
International Festival of Contemporary Music. called “Warsaw Autumn”, came into being. The
festival took place for the first time in 1956, then after a two-year hiatus. again in 1958 and
annually since then. How thorough was the isolalion of Polish music from general musical life
before 1956 was evidenced by the program of the first “Warsaw Autumn”, which listed, as
“conlemporary” works, music of Schoenberg, Berg, Webern, Stravinsky. Bartok, and Hindemith!
Il was as lale as al the second “Warsaw Aulumn” that one heard performances of works by
Stockhausen, Boulez, Berio, Nono, Dallapicola, Carter, and Cage, works which truly represented
the newest musical trends of the 1950s. Issues and problems in conlemporary musie started to be
engaged also by the musical press, particularly by the quarterly Muzyka and the biweekly publication
Ruch Muzyezny, the latter revived in 1957. Bogustaw Schaeffer's Nowa Muzyka (1957). which
was a compendium of eurrent compositional techniques, became the “Bible” of young Polish
composers. The return to contemporary musical life was made more formal by the admission of
Poland to the Musical Couneil of UNESCO in the decisive vear of 1956. The following year the
Polish division of SIMC, previously dissolved by communist authorities, was reactivated.

The breakdown of the “information barrier” resulled not only in an influx of Western music into
Poland. Rather, the free flow of information was bi-directional. which allowed Polish music entry
into international musieal life. For this process the “Warsaw Autumn”, as a stepping-stone to
inlernational slages, again held significance of the first rank. At the “Warsaw Autumn” the
foundations were laid thal established the unquestionable position of Witold Lulostawski as a
“contemporary classic™ and one of the grealest masters in the history of music. It was also here
where brillianl young composers such as Krzysztof Penderecki and Henryk Mikolaj Gorecki started
their artistic careers. Also, thanks to performances of their music at the festival, several other
Poles, including Tadeusz Baird. Kazimierz Serocki. Wlodzimierz Kotonski, Wojeiech Kilar, and
Witold Szalonek became known to the large contingent of influential foreign eritics and publishers
in Warsaw. Among the laller the most numerous and serious group consisted of Germans: Hermann
Moeck, Otto Tomek. Heinrich Strobel. Ulrich Dibelius, Detlel Gojowy. Wolfram Schwinger. One
cannol overestimate the erueial role those representatives of the German musical milieu played in
the promotion and international advance of Polish music. These influential musie literati from
Germany viewed Poland as a veritable gold mine of talent, and their autumn visits to Warsaw

i this book, all quotations from Polish and German sourees were lranslated by the author.



INTRODUCTION

usually resulted in the commission of new pieces by Polish composers and in invilations to
prestigious contemporary music events in Germany. In the late 1950s the names of Poles thus
began to appear in the programs of the Summer Courses for New Music in Darmstadl and of the
famous “Musiktage fur zeitgendssische Tonkust” in Donaueschingen (*Donaueschinger
Musiktage™). On those occasions, the German media broadeast interviews with Polish composers
along with recordings of their works. Yel the international career of Polish music did not stop in
Germany. From 1959 onward, compositions by Poles were awarded prizes almost yearly by the
International Tribune of Composers UNESCO in Paris.

[twas in those “boom” days of contemporary Polish music when the concept of a “Polish school”
entered the vocabulary of Western (mainly German) reviewers. Though often and readily used, the
term was never clearly defined by its inventors, and it remains rather enigmalic even today. The
main problems were these: Never clearly stated was whal musical properties determined the uniquely
“Polish character” of music (as opposed to other contemporary music). Also never defined was
what traits of the music produced by ecomposers classified among the “Polish school” caused those
composers to be perceived as a homogenous artistic group rather than as individual personalities.
Such lack of definition gave rise, in following decades, to a suspicion that what the Polish composers
had in common was merely their (almost) simultaneous appearance on the stage of international
musical life.

Compasers such as Witold Lutostawski, Todeusz Baird, Kazimierz Serocki, and Krzysziof Penderecki were
perceived as a group right from the beginning. This perception was in part due fo historical and cultural:
political preconditions, which remain to be investigated. In 1956 Polond, which until then had been cut off
from world-recognition, came to the fore suddenly ond unexpectedly, with evidence of its rich intellectual life,
of which one had had no inkling betore that point in fime. In the wake of this sudden appearance, even
areas of diversity may have ioken on the appearance of belonging iogether. (Gojowy 1975: 618

Yel the sense of a general unifying characteristic of Polish musical output was too strong o be
dismissed in this way. The unifving features of this music were sought chiefly on the aesthetic
plane, in its strong, ardent expression and the dynamism of its formal processes. Both of these
qualities were equally strange to the experimental “ascelicism™ of Weslern music in the 1950s
and hence were all the more noticeable in the music coming from Poland. As a dislinguished
Polish eritic of the time, Marian Wallek-Walewski. pul it: *Between the Polish school in its emotional
version and the tendencies of many foreign trends there was a gulf of expressivity. . . . Of course,
[in Poland] one did nol negate the syntax. its necessity, bul it became nol the predominating
element of the young music” (Wallek-Walewski 1987: 39). It would, however, be a much more
difficull task to indicate any definite set of properties constituting the louchstone of the “Polish
school™ in terms of style. True, one somelimes listed such properties as “the expanded orchesiral
sound . . ., a technical brilliance in sound color and dynamic gradations, creations of lavish resources,
with absolutely no holds barred™ (Gojowy 1975: G18). Yet it was plain that, with respect lo slyle
and eompositional techniques, Polish composers had highly differentiated and distinelive
personalities. This individualism was particularly stressed by the Polish reviewers and musicologists,
who were rather skeptical of the label of a “Polish school™. For instance, Tadeusz Kaczyniski wrole
in 1968:

the individuality of single members of the 'group’ {the word ‘group’ can only be used here in quotation marks)
asserted itself from the very beginning. From the beginning, each composer followed his own special path (to
speak here, of course, only of those who slood ot the peak of their profession], without being hindered by
others, and without hindering those who ook other paths. (Kaczyiski 1968: 7-8)



POLSH MUSIC AT THE END OF THE 1950S

Characteristically enough, when foreign observers concentrated on the aesthetic unity of Polish
music as an integral phenomenon in musical life, Polish eritics reacted by turning their own
attention to the variety and wealth of ils stylistic resources.

This variety was an effeet of the abrupt expansion of Polish composers into the area of new
musie. Thirsting for knowledge and experiences from which they were so long detached, Polish
composers went through an “accelerated course” of confemporary compositional techniques. and
very quickly adopted styles which in their original development had grown much more slowly. The
explosion of novelty and the enthusiastic attitude towards new trends coming from the West were
particularly characteristic of young composers from the generation born around 1930, which was
entering its mature professional life after 1956: Gorecki (b. 1933), Penderecki (b. 1933), Szalonek
(b. 1927), Kilar (b. 1932), Kolonski (b. 1925), and Schaeffer (b. 1929). By contrast, the older
composers found it more difficult to adapt new technical resources into their music. which retained
the neoclassicism of “socialist realism”. The fears and hopes of that generation were suggestively
expressed by Witold Lutoslawski during the Congress of the Union of Polish Composers (Zwiazek
Kompozytoréw Polskich) in 1957:

Qur situation is not easy. Everyone of us faces the problem of finding his place in the confusion which present-
day art presents. This problem stands out in relief particularly sharply 1o those of us who come info contact
with western-European music ofter several years’ break. We do not all have a clear view on what is going
on in this music, what it is driving af. Nonetheless, | believe that it is only @ matter of fime, that we will not only
gain a clear view on the situation, but will also play in it a positive and not inconsiderable role. [quoted by
Micholski 1984: 165)

Undoubtedly. the problem of finding one’s place in the field of contemporary musie was solved
mosl splendidly by Lutoslawski himsell. He had already started much earlier to elaborate
theoretically his own characteristic musical language, independent of any other styles or techniques.
The more permissive political situation, which arose after 1956, allowed him to use it openly in
works thal showed only a slight influence from Western tendencies. Other composers of the older
generalion, such as Bolestaw Szabelski (b. 1896) and Grazyna Bacewiez (b. 1909). as well as those
vounger arlisls whose names had been known before 1956, such as Tadeusz Baird (b. 1928) and
Kazimierz Serocki (b. 1922), were usually inspired by Schoenbergian fwelve-tone technique, a
fechnique that had long sinee been abandoned by the Western avant-garde.

A truly contemporary musical technique, which attracted mainly the youngest artists. was
serialism. The powerful impression serialism made on the imagination of composers certainly
had much to do with their frequent visits to Darmstadt, and also with serialism’s characteristic
intellectual discipline and speculative magie, in which every single lone could be justified as to all
ils paramelers. The mathematical rigor of serialism was all the more faseinaling for young Poles
sinee their own academic education had taken place in the shadow of the cult of artistic genius,
which consisted of vague inspiration, and of the image of arlistic creation as an irrational process,
one guided by intuition rather than by intellect, both of which were aspects of the great Polish
romantic lradition. Yet in spite of this fascination. total serialism in the proper sense—serialization
of piteh, duration, dynamies, and timbre (articulation)}—was very rare in the works of Polish
composers. The unique examples of lolal serialism are Lo be found only in early works by Gorecki
(First Symphony. Seonfri). As one can guess. one reason for the limited popularity of serialism
was ils extreme complexity. both in its pre-compositional and compositional phases, which effectively
discouraged its “orthodox™ application in works. Polish composers were deeply interested in the
textural “effect” of serialism—its breakage of musical space into separate points. They were less
inlerested in the technological “cause™ of serialism. which demanded the arduous counting of
series and their permulations. Henee, serialism was eclipsec.in popularity by pointillism, which
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refained the sensual-auditive “phenotype™ of serialism while al the same lime neglecling its
intellectual “genotype”, which was based on the logic of series thal govern the relationships of
single lones (Baculewski 1987: 140). Among numerous works in pounlillist style, particularly
noteworthy are those by Szalonek (Confessions) and Penderecki (Emanations. Strophes).

The fascination with the Darmsladt style burnt ilself oul as quickly as it had ignited. The same
[raits of serialism which appeared so exciting to young Poles Iwo or three years earlier. after 1960
were perceived as totally alien to their cultural heritage, and became the ohjecl of attacks. Serialism
was charged with being overly intellectual, with prizing technology above free invention, with
emplying the work of expression. and denying the role of inspiralion in the creative process. In
their critique of serialism, Polish artists also began o share, more or less consciously, the arguments
agains! serialism that had previously been advanced in the Wesl. Those same artists also look up
the musical tendencies which constituted the logical outcome of such arguments.

The first well-known argumenl againsl serialism concerned performance and performers. The
fotal serialization of musical materials demanded a level of performance precision beyond the
capabilities of most performers. If all the demands of serial scores were laken seriously, the
performer would have to be something like an automaton or robol, rather than an animalte organism.,
To be consistent in this situation, one must choose hetween two opposing conceplions of a performer.
Gither one insists on total precision in the performance ol a piece, including all, even the mosl
delailed, wishes of the composer; in which case, the performer is consigned to Lhe status of a non-
entity. The other choice is Lo accepl the human condition of performers and consequently Lo allow
for a margin of freedom by way of possible performance deviations. “Musie for tape™. as a logical
consequence of the former attitude, flourished in Poland together with the foundation of the
Experimental Studio of Polish Radio in 1957. Nevertheless, the first Polish piece for tape—an
example of musique coneréte entitled Elivda na jedno uderzenie w lalerz (Study for One Strike
on a Cymbal), by Wodzimierz Kotoniski—was presented only during the fourth *Warsaw Autumn”
in 1960. In turn. and as a positive answer lo the second of the two alternatives above, aleatorism,
musical theatre, happenings, and several other lypes of conceplual arl, which granted the performer
hroad freedom, entered the area of Polish music in the early 1960s, mainly due to the activity of
two ensembles of contemporary music. These ensembles were MW 2, led by Adam Kaczyniski, and
Warszlal Muzyezny (Musical Worshop), direcled by Zygmunt Krauze. The composer who could
claim the most eminent achievements in those fields was, and still is, Boguslaw Schaeffer. Yel all
those trends were of rather marginal significance for the general image of Polish music in the
1960s.

The mainstream of compositional interest and musical oulpul was concentrated in a musical
style that originated with the problem of musical perception. A second argument against serialism
pointed oul that no audience could adequately perceive ils arcane technical procedures. Instead
of complex serial orderings, listeners heard only the most general traits of the sounding material,
such as structure, timbre, densily, and movement. Paradoxically, while all the effort of serialist
composers was focused on individual tones, their audiences neglecled that level of musical
phenomena and concentrated instead on large sels of tones. It was reasoned Lhal, since the new
music was perceived according to general traits of “sound fields™ and not the complex relationships
between individual elements (single tones), the compositional procedure should follow suil:
composers should abandon the [ruitless micro-level of tonal nelworks and instead deal immedialely
with the maerolevel of textural and formal problems, and most of all with the structure and timbre
of “sound fields™. This argumentation aceounted for the change in composers’ procedures. [n the
West. one noliced such changes in Ligeli’s and Xenakis's styles. In Poland. there arose “sonorism”,
the most important conduit for the mainstream of Polish music in the 1960s. As the leading trend
in contemporary Polish musie, sonorism thus formed the mosl obvious stylislic componenl held
in common by members of the “Polish school”.

6



2. WHAT IS SONORISM?

Unlike exponents of the Weslern avant-garde, such as Boulez, Stockhausen, or Cage, who in
numerous manifestos, lectures, and interviews willingly explained their theoretical assumptions,
Polish sonorists eschewed any declarations of either aesthetic premises or technological procedures
of their work. Therefore, in the early 1960s, musical reviewers faced the daunting task of defining
the constitutive traits of the new style by relying only on their own auditive impressions and
scores. This lask was all the more difficull since the appearance of sonorism in contemporary
musical life took place in an almost hysterical atmosphere of sensation and scandal, which was
unpropitious for formulating well-considered judgments and opinions.

Such an atmosphere accompanied chiefly the beginning of Krzysztof Penderecki’s brilliant career.
In just two years this enfant terrible of twentieth-century music fought his way into concert halls
of the highest prestige with a series of pieces that provoked extreme reactions in the public and in
performers: from admiration lo condemnation, from riotous applause Lo sneers and protests. In
Poland his name began fo gain fame in 1959, after three of his pieces—Strophes, Emanations
and Psalms of David—were forwarded anonymously to the compelition organized by the Union of
Polish Gomposers and were awarded the three highest prizes. Strophes was performed the same
year, during the “Warsaw Autumn”, and in 1960 that festival saw the premier of a new work by the
young arlisl, Dimensions of Time and Silence. Yel world-wide fame was attained by Penderecki
only after the sensational triumph of his Araklasis, performed al the Donaueschinger Musiklage
in 1960, and the success of Threnody. which received an award al the International Tribune of
Composers UNESCO in Paris, 1961. Succeeding pieces—particularly Polymorphia (1961).
Fluorescences (1962), and Canon (1962)—confirmed the position of the hitherto unknown
composer as the most astounding phenomenon to enter the arena of confemporary music in many
years.

Penderecki’s name was from the very beginning the symbol of a new current. His music was
perceived nol only as the earliest and most important manifestation of sonorism but also as its
measure, to which any other pieces and composers classified thereafter as “sonoristic™ had to be
compared. Practically everything wrillen or spoken about sonorism at thal time dealt with
Penderecki. Thus in the early 1960s. the reception of sonorism was identical with the reception of
Penderecki’s music, that reception laking place mostly in Poland and Germany. Among German
reviewers, critics and musicologists, the greatest contributions to the progress of Penderecki’s
receplion were made by Wilfried Gruhn, Wolfram Schwinger, Josel Héiusler, Karl-Josef Miiller,
Alfred Huber, and Ulrich Dibelius, In the Polish musical milieu of thal time, Jozef M. Chominiski,
Tadeusz Zielinski, Marian Wallek-Walewski, Tadeusz Kaczynski, and Bohdan Pociej played the
mosl erueial role in the composer’s critical reception: in the 1970s this role was taken over by
Mieezyslaw Tomaszewski and a new generation of musicologists and music theorists such as
Krzysztol Droba, Krzysztof Bilica, Andrzej Chlopecki, and Regina Chlopicka.

The shortest and most essential answer of these authors to the question “What is sonorism?”
lay in the very name of thal musical trend. Derived from the French verb sonner (‘to sound’),
*sonorism™ indicated sound value as the paramount factor of thal kind of music. The invenlor of
this term and one of the most eminent Polish musicologists of the early post-war period, Jozef M.
Chominski, pul it very clearly in his definition: *Sonorislic regulation consists in an exploration
of the pure sound values of the sound material” (Chominski 1983: 126). Such exploration led to
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the discovery of a wealth of new sound values, in which sonoristic pieces abounded. IL was precisely
those sound novellies of sonorism—sounds that had never hefore existed in the history of music—
which altracted the attention of its commentators. and which had the strongest influence on the
reception of this new style.

All musie sounds, of course. Bul in other styles the sound value in itself was only a secondary
resull of compositional procedures concerning melody, rhythm, and harmony. With sonorism. hy
contrast, “in place of melody, harmony, meter and rhythm, the sound value became the primary
tectonic factor™ (Malecka 1983: 176), and it ruled over or even ousted other musical paramelers.
Traditional musical elements and processes, if one could still properly speak of such things, were
reduced fo the level of mere “by-products™ This was so because traditional musical concepls
referred to relations between single lones, while it was apparent from the very beginning to all
commenlalors, that sonoristic regulations proceeded on the level of vast “sound fields™, “blocks”,
or “masses”. This latter characleristic of sonorism was aptly expressed by the German lerm
Klang/lichenmusil, as well as by ils English counterpart, “sound-mass musie”.

Sonoristic compositional thinking thus required new categories thal would aceount for sound
values as properties of sound masses (rather than single tones), and that would define the relations
between those masses. Timbre was commonly considered the mosl decisive category of any given
sound value. The dependence of sound value on timhre was seen to be so close thal in several
articles those two notions were Lreated as synonyms. Timbre, though in realily a very complex
parameler, was in turn perceived as a funcetion of instrumental touch and orchestralion. Plainly,
the new and unusual sound values in sonoristic works were oblained first and foremost by means
ol new. alypical techniques of playing. As Ghominski wrote. *traditional instruments are employed
in sonoristic regulation in a new way. One enriches the ways of sound production by means of
various touch-effeets hitherto nol used nor even foreseen” (Chominski 1983: 126). From Lhe very
beginning, the specification of those “effects” consliluled an indispensable parl of every eritique
or analysis.

Sonoristic articulation and orchestration

[t was for the stringed instruments that Penderecki crealed the richest inventory of atypical
instrumental lechniques. That instrumental group was the mosl familiar to the composer, who
had completed his secondary musical education in violin. Apart from normal playing techniques,
such as arco and pizzicalo, Penderecki called for several lypes of slow and rapid vibrati, along wilh
previously known, but rarely employed, techniques such as legno batludo and col legno. Investigalors
of his early output have also listed the following innovative string-playing technicues called for by
Penderecki: “highest possible tones on a given instrument obtained by pressing the string close
to the bow™ (Zielinski 1961: 17): “striking the sound hoard of violins, seraping the lailpiece”
(Miiller 1975: 625), “bowing, plucking. hitting one or more strings near or on the bridge or
lailpiece™ (Schwinger 1989: 129): striking the lingerhoard with Lhe palm of the hand, and the
desk or the chair with the bow. Il was mainly such “percussive effecls” thal most agitaled
Penderecki’s public and that provoked the protests of performers. Scandalous mulinies were
common, by orchestral musicians who refused Lo play Penderecki on the pretext that doing so
would harm their instruments (Erhardt 1975: 36; Schwinger 1989: 132; Gwikliriski and Ziarno
1993: 10-11). Another atypical, bul less “harmful”, means of arliculation consisted in gradually
lowering the pileh by turning the tuning pins. This rare effecl was ealled for in the scores of
Lmanations (Wallek-Walewski 1960) and Fluorescences (Schwinger 1989: 145), Some of the new
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techniques of articulation were so difficult that even the best players could not perform them. One
pertinent example was the “attempl to make a string vibrate without bowing ‘by stopping it with a
powerful application of the finger while (rilling’, as the score directs al the beginning of the [First]
uartet. Even the LaSalle Quartet, who gave the premiere in Cincinnaliin1962, with all their skill
and experience of new musie, were unable to bring this off” (Sehwinger 1989: 129).

New ways of sound production were also demanded of instrumental groups other than the
strings. In Dimensions of Time and Silence the choral parl contained whistling, singing bocca
chiusa, falsetto, and, above all, the pronouneiation of pure consonants, by which *a forty-part
chorus of mixed voices entirely lost its ‘vocal” character and was tranformed into a quasi-percussion
instrument unfolding a broad fan of sound effects of noise consistency in front of the receiver”
(Schiller 1960: 5). A similar effect was produced by the winds in Fluorescences by means of their
playing with stops and pistons or on the mouth-pieces only. Winds and choir were obviously of
lesser interest for Penderecki’s inventiveness, and were used only occasionally in his early scores.
In contrast, percussion instruments proved an ample source of articulatory effects.

Many effects in the percussion group are possible, owing to the rich assortment of sticks. Penderecki also
introduces several types of touch, when he calls for siriking . . . (a) across another stick, (b} across the edge
[or] [c) the side of the instrument, (d] with the opposite end of the stick. (Wallek-Walewski 1960: 2)

The wealth and variely of percussion sounds was also increased by the usage of several rare
(usually non-orchestral) instruments, such as cowbells, congas, bongos, guiro, wood drums, melal
blocks, flexalone, raganella, Javanese gong, and claves: instruments that appear in the scores of
Anaklasis, Dimensions of Time and Silence, and Fluorescences. However, Penderecki’s “most
sensational innovation is the inclusion in the orchesira of noises of non-instrumental origin (in
the score, the composer included them in percussion groups), such as the sawing of pieces of
wood or metal with a handsaw, the patter of the typewriter, the rustle of parchment, the sounds of
whistle and electric bell” (Zieliriski 1964: 5). Enlarged by numerous alypical playing techniques,
by new instruments, and by additional “percussive effects” in the other instrumental groups of
the orchestra, the percussion section oceupied a prominent position in the sonoristic sound palette.
As early as in analyses of Anaklasis. a piece for siring orchestra and percussion ensembles, it was
observed thal, in Penderecki's orchestra, the percussion was equal partner to the strings, and
thereby took over a role traditionally reserved for wind instruments (Hiusler 1969h; Miiller 1974;
Schwinger 1989: 136-140; Zielinski 1961).

Sonoristic texture

Even though the notions “sound value™ and “timbre” were somelimes used interchangeably, the
investigators of sonoristic works were usually aware that. in addition to orchestration and
instrumental techniques, sound value also depends on several other factors thal determine the
internal structure of sound masses, such as density, mobility, homogeneily and diversity (Baculewski
1987: 203-204). The novelly of sound values was thus very often effected nol by atypical ways of
playing, but by phenomena of a specifically textural nature. Such phenomena were firsl and foremost
clusters.

A cluster causes all the chromatic notes to sound simultaneously within a prescribed compass, say a fourth.
The eor accerdingly cannot perceive any particular pitch (except perhaps the highest note and the lowest),
since the pile of notes includes an overloy of harmonic upper partials, as well as their fundamental dissonances.
(Schwinger 1989: 126)
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Though used for the first lime by Henry Cowell. the cluster was commonly acknowledged as the
most prominent feature of Penderecki’s sonorism, “the frademark of Penderecki’s shaping of
sound™ (Miiller 1975: 623).

Penderecki goes some way further than Cowell, building clusters in quartertones as well as semitones, and
causing them to move by varying their expanse with smaller or larger infervalls to fill out the exiremes of pitch.
He develops a cluster from a single pitch, thickening it, then reducing it to a single note again. (Schwinger
1989: 126)

In this way the problemalic of the cluster and its special elaboration as the prominent characteristic
of Penderecki’s scores also involved the other characteristics of Penderecki’s sonoristic style,
such as quarter-tones and glissandi. If the former were of importance for the density of a cluster.
the latter were considered as a factor that enriched and differentiated its internal life, endowing it
with movement, and in this way transforming the originally simple if nol primitive effect into a
refined, subtle, and artistically elaborated sound phenomenon.

Through incorporation of quartertones Penderecki enriches clusters; he gives them different widths, makes
them glissando across the sound space, assigns to them several arficulation fechniques (fremoli of changing
speed, harmonics, col legno, sul ponticello). The sirange fransformation which the sound of stringed instruments
undergoes as a result of those instructions causes the clusters to become captivaling sound landscapes: what
in the verbal definition of the nofion ‘cluster” appears as a shapeless lump of a sound matter, becomes in
Penderecki a sounding microvegetation, a fluctuating, mobile sound band of its own, of particular magic
and poetry. (Héusler 196%a: 312}

The unusual sound values that resulted from new modes of articulation and from the internal
structure of sound masses al “the border-zone belween sound and noise” (Schwinger 1968: 5)
strayed so far from the normal orchestral sound that they appeared Lo be produced by electroacoustic
equipment rather than by traditional instruments. “The specific speclrum of instruments is altered.
and approaches that of electronically generated music” (Huber 1971: 89). It was also in the world
of electronic sounds thal one sought for the origins of Penderecki’s sound imagination.

One of the more interesting influences exerted by the musical experience of elecironics and engineers was
the search for new, as yet unused sound possibilifies of individual instruments and instrumentol groups. . . .
The experiment of elecironic and concrete music opened a new period in the musical hearing of sound
material. It made the ear of the contemporary composer sensitive fo a new, often unanticipated sound palefte
of noises, dins, sounds of different inner organisation and structure than those fo which we were accustomed.
(Wallek-Walewski 1960: 1)

Those observations were confirmed by evenls mentioned in the composer’s biography. Al the end
of the 1950s and in the early 1960s, Penderecki spent a lot of time in the Experimental Studio of
Polish Radio in Warsaw working mostly on music for the theatre and radio broadecasts. Even
though electronic music was never his main field of activity, but rather one of marginal interest, a
fruit of Penderecki’s studio experiences was his one “serious” piece for lape, Psalmus 1961.
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Sonoristic notation

Atypical effects of both articulation and texture, which brought new sound values to the listening
experience, were indicated in scores by means of unusual notational devices. Hence, apart from
the “catalogue of effects™ inherent to Penderecki’s sonoristic style, the problematics of their notation
came to the fore in most comments and discussions. Indeed, this usually had practical importance:
one could nol proceed with analysis and refer to notaled examples without explaining the secrets
of notation. Thus, Alfred Huber opens his analysis of Anafklasis by enumerating the most striking
nolalional signs in the piece:

Written for string and percussion instruments, the score—sensational at the fime—coniains apart from customary
notafion also graphical signs: signs of clusters of different widths, wavy lines, and the like. The ways ond
techniques of sound production, which siray from fraditional standards, are notated by means of symbolic
marks. Hence, the string pars include signs for 'very slow vibrato within a quartertone’ by moving o finger],
for ‘very rapid, nonthythmicized tremolo’, efc. The insiructions for the percussion concern mainly the placement
of the stroke and the type of beater. [Huber 1971: 87|

Writers commented mainly on the special signs invented by Penderecki to indicate atypical ways of
instrumental articulation (Gruhn 1971; Huber 1971). A complete table of signs explaining the
symbols in Fluorescences—the piece most abounding in atypical notational signs—was given by
Wolfram Schwinger before his analysis of the work (1989: 141-42).

Aparl from signs referring to individual sound phenomena. commentators were interested in
some global notational solutions that were applied to entire musical parameters such as time or
piteh. The notation of pitches by means of rectangles or flexures, referring to elusters and glissandi,
was of interest as approaching aleatoric “graphical notation” (Baculewski 1987: 238). But an even
richer innovation of the composer was displayed in the area of temporal regulation. Sometimes
rhythmic phenomena were written in approximative notation, where individual durations were
only roughly indicated by the composer and left largely to the free interpretation of performers. At
other times, rhythms were specified very carefully and in precise values arising from complicated
divisions of the crotchel into quintuplets and sextuplets. Moreover, the exact durations of these
last were fixed by their being assigned to one of several levels of speed, which were indicated by
metronome marks. The changes between those levels were mirrored in a “tempo line” running
below the bottom staff of the score, an original device by Penderecki, as noted by commenlators,
which he first used in Strophes (Schiller 1960: 5; Erhardt 1975: 21) and then in Anafklasis
(Sehwinger 1989: 137; Erhardt 1975: 28). Still another solution was employed in the First String
Quartel and Canon. The temporal course of those pieces was regulated by a mutual assignment
between spatial units of the score, marked by vertical dividing lines (similar to those of metrical
division) and forming a sort of scale, on the one hand, and temporal units given in seconds, on the
other hand. Thus distances in the score had their equivalents in lemporal distances of the
performance. In Canon the same principle of “scale” notation was expanded inlo the area of piteh,
so that in that piece the normal staff’ completely disappeared. The strange shape of the score was
deseribed carefully by Schwinger:

The score is written out on millimetre graph paper. A vertical cenlimetre represents an octave from C to C, so
that the middle line denotes F sharp. In between, the pitches are approximately indicated by undulating and
jagged lines. Horizontally, 10 centimeters represenis 5 seconds. In addilion an exira line indicales percussive
effects. Above the whole system of the score run red and purple lines numbered 1 and 2, for the running of
the tapes: red for recording, purple for playback. [Schwinger 1989: 134)
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Although Penderecki’s nolation sometimes displayed an approximative characler, without
precisely indicating pitches or rhythmic values, it was nevertheless commonly acknowledged Lo be
far from aleatorism, because it did not leave important compositional decisions to the performers,
and because it determined the sound resull of his music quite precisely. As Huber notes (1971:
89): “Everything here is fixed. Even if the oullines of clusters are occasionally obliterated by
special instructions concerning instrumental articulation, the identification of different widths,
pitches and intensities of sound as a delermined substance is thoroughly possible™. And Huber’s
comments are echoed by Hiusler (1969a: 310): “It thus appears that this new score, with its
peculiar graphics, with ils flexures and wavy lines, with signs of clusters of various widths, with
arrows and a multitude of other symbols, builds up a precise equivalent of the sound imagination
of the composer, and explores Lhe limils of the domain of sound with relish and resource”.

Sonoristic expression

New sound values ereated a new world of musical expression. Hence, discussion of instrumental
techniques and lextural effects was as a rule complemented by observations on the extreme
expressive power of sonoristic works. This power of expression was acknowledged as particularly
characterislic of Penderecki’s music since the greal international success of Threnody. The second
parl of the piece’s title formed a dedicalion—To the Vietims of Hiroshima—and was commonly
considered as aptly reflective of the intense emotionality of the musie. The unusual and moving
sounds induced feelings of horror and torment, and provoked, among the most naive of listeners,
associations with conerete noises accompanying the devastation of Hiroshima: the wail of the
siren, the whir of the airplane engine, the whizzing of the falling bomb. and the groans of dying
people. The final eluster was as a rule identified with the sound of the nuelear explosion. Even
though the pronouncements of professional erities conlained such literal inlerpretations rather
rarely, they were invariably rife with high emotion. as the following slalements by Borris indicale
(1975: 611):

Al the very beginning a sharp high band of sirings fortissimo brings about a piercing flash in the highest
register. On this background only gradually there accur indefinite taps, visions fliting by in the fastest motions.
For the first time @ complaint sounds; deep glissandi arouse associations with groans. The episades allerale,
breaking impetuously and wildly. The end brings all the elements together: hurrying passages, whizzes,
hollow thuds, shrill clusters, and @ band of sirens build up a sound background on which the rotating and
spiraling figures and shouts suggest the tremor of the explosion. No development or perceivable order
relieves the harshness of this commentary in sound. lts very slow cessation leads fo no illusion of resolution,
but rather to blank nothingness. (Borris 1975: 611)

Wolfram Schwinger wrole the following aboul Threnody:

This music, with its sharp cutfing edge, not excluding effects of ennervation from its range of expression, might
easily be taken as a naturalistic representation of Chaos; but this densely woven study in sound goes further
to embody lament and accusation. That may have given Penderecki the courage lo dedicate it subsequently
to the victims of the first atom bomb. (Schwinger 1989: 124)

Not codified definitively, however, were the relalions befween the sound values and the expressive
qualities of Penderecki’s music. After all, it was an open secrel thal the litle—Threnody—To the
Vietims of Hiroshima—was the suggestion of Roman Jasiniski, the director of Polish Radio, and
was adopled before the piece was submilled to the International Tribune of Composers UNESCO.
The original title, 837", indicated only the approximated duration and did not hetoken the emotional
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impact of the music. Also, other abstract titles such as Anaklasis, Polymorphia, and Fluorescences,
induced commentators Lo think of specific sound qualities or technical solutions rather than of
any sort of expression (Schwinger 1989: 131, 137, 141: Erhardt 1975: 28, 50; Hiusler 1969b:
343; Huber 1971: 87). Was expression the aim of such innovation in sound? Or was expression
merely ils perceptual, or sensible, “side-effect™ The various answers to that question determined
the aesthetic judgments on Penderecki’s sonorism.

Originally, in the early 1960s. the first view prevailed. The new sound values were considered as
subordinale Lo the creation of new Lypes of expression, types which were inaccessible by traditional
musical means. In his article on Fluorescences Tadeusz A. Zielinski wriles that “under the sounds,
selected with masterly skill, a definite emotion is hidden. True, an emotion of a very special
type—which can be found nowhere else—but it seems to speak well for the work and ensure it an
important place in the music of our century” (1964: 6). The same conviction was shared by the
prominent German advocale of Penderecki’s music, Wolfram Schwinger:

Can it really be called ‘expressive’ music? The answer must be in the offirmative, even if the overriding initil
impression is of noise rather than sound. For very soon one nofices how distinctly Penderecki orticulates these
new-found noises, not as the inferesting experiments of a fanatical sound-engineer, but as emotionally loaded,
sinister energy. (Schwinger 1989: 124)

Penderecki-as-expressionist came into being, and as such, qualified as a worthy exponent of the
“Polish school”. As a resull of thal view, a posilive and even enthusiastic aesthetic judgment of
Penderecki’s musie was established.

If the leading role in Penderecki’s sonoristic pieces was to be assigned Lo expressive qualities,
then those qualities should have governed not only the assortment of sound values but also their
temporal arrangement in the framework of a given piece; hence, they should have ruled the form
of his works. The compositional process would proceed thus not on the level of sound-value
sensations, but on the superior level of emotional states, and this would resull in a specifically
emoltional trajectory for each work. This way the “composition of sound values™ would serve a
“composition of emotions™. As Zieliiski observed (1962: 323): “The composer uses only such
sounds which have for him a definife expression. Joining them into ingenious construetions,
selling them against one another and developing them, he creates a multitude of expressive
tensions™. In Threnody “Penderecki divides his piece into several clear sections, which contrast
in respeel of colouristic image and which grip [the listener] by newer and newer sorts of expression.
Owing to this, the listener remains in a state of highest emotional tension, which is constantly
renewed” (Zielinski 1961: 17). Aseribing the leading role in formal processes Lo expression allowed
representatives of that stream of criticism to explain why Penderecki’s works. though otherwise
highly avanl-garde, so often took the shape of such traditional musical forms as ABA, which was
discovered in Threnody (Gruhn 1971), Anaklasis (Huber 1971) or Polymorphia (Schwinger 1989:
131). This, as any other embodiment of the “arch form”, belongs to the inventory of archetypes
that rule the temporal course of human experiences and, hence, to the fundamental dramalic
schemata of arl. Penderecki’s conlribution to new music was thus construed as a translation of
these schemala into new musical language:

Already at the time of the work on Threnody, Quartetio per archi or Polymorphia one could notice that
Penderecki was perfectly aware of the fact that one could obtain the traditional course of harmonic fensions
of old music by the arrangement of sonoristic effects. For the listener it meant an unusual refreshening of the
sound character—and consequently its polent atiraction—and on the other hand it made the perception of
the work much easier. The rise and fall of fension and relaxation gave the listener the impression of a
parficular ‘ease” in assimilating Penderecki’s works. (WallekWalewski 1987: 39
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[n further consequence, the assumption that the sense of Penderecki’s sonoristic pieces consisted
in their emotional course determined one’s view as to the nature of his compositional procedures.
This problem was, from the very beginning, a highly embarrasing one for the “expressivist” eriticism
of Penderecki’s music. Almost everyone agreed that Penderecki’s works were composed according
to a precise formal conception: “the composer marks very precisely the choice and the suceession
of timbres so that every sound seems to be in its proper and necessary place”™ (Zielinski 1961:
17). Bul this formal logic, which “we feel subconsciously even during the first hearing™ (Zielinski
1964: 6). resisted rational explanation. If the composilional procedures concerned the level of
expressive (ualities, however, such a state of affairs was fully justifiable. Any rational compositional
procedure must be based on relations between units, and yet no elear relations between expressive
qualities could be established. Thus the formal course of Penderecki’s pieces must not have been
shaped by technical rules constituting his “system” or “compositional technique”, but rather was
governed by the composer’s arlistic intuition. It was the greatness of that intuition, and not the
perfection of an intellectually concocted system, which constituled the basis of formal coherence
in Penderecki’s works. Plainly, such intuitively shaped pieces “did not require the listener to trace
intellectually their construction . . . bul rather to join emotionally the course of the author’s
fancy” (Zielinski 1964: 6). The consequence of such a conviction aboul the intuitive character of
Penderecki’s compositional procedures was the purely desceriplive character of analyses. For if
there are no rationally comprehensible rules governing the process ol composilion, the effect of
this process, which is the form ol a given work, can only be described and never explained. Analyses
of Penderecki's sonoristic works thus confined themselves to verbal accounts. with a dash of
expressive designations, of whal could easily be seen in the scores themselves.

Yel among commenlators on Penderecki’s sonoristic output there also existed an opposite view
of the relationship between sound and expressive values. The exponents of this view claimed that
the sonie effects formed the proper objects of the composer’s interest, whereas the impression of
high emotionality arose only during perception, as an emotional response by the listener. Such a
view appeared already among the earliest eritics. One reviewer, present during the first performance
of Anafklasis al Donaueschingen in 1960, labelled thal piece “a handbook of noises™ and added
spitefully: “Happy are those who can read it” (quoted by Hiusler 1969a: 310).

This group of opinions, rather marginal in the early 1960s, was reinforeed after Penderecki had
moved from pure sonorism lo larger-seale works, beginning with his St Luke Passion (1963-66).
Then the “creation of sonic facts stopped being an aim in itself”, and “the new expression, obtained
by the expansion of materials within the traditional instrumental resources, was absorbed info a
universal musical language” (Gasiorowska 1983: 11, 12). Or as another eritie put it: “The ludie
was turned into the dramatie, the expression called ‘pure’ into one swelled with real emolions, the
provocative attitude into an expressive one” (Tomaszewski 1994: 98). Still another commentator,
Krzyszlol Meyer, added:

it appeared that manipulotion of the sound itself does not suffice. Elements of musical languoge from early
pieces have become the means for creating a music that is richer both ‘outwardly’ and ‘inwardly’. For
Penderecki the musical work stopped being merely an exposition of possible sonaristic effects. From then on
his output would disploy a new imporiant feature: @ tendency towards synthesis. [Meyer K. 1983: 87)

The above comments suggest unequivoeally that the sonoristic works did ereate sound values as
aims in themselves and Lthal the musical work was only an exposilion of possible sonoristic effects—
thal in the process of their composition “the prime motivalion was a sound phenomenon and
sound experiment” (Huber 1971: 87). In comparison with monumental works thal concerned the
very fundamentals of the human condilion and that fairly swelled with the serious emolions of
human hopes, pains, and struggles—works such as The Devils of Loudun (1968-69) or Utrenia
(1969-71)—Lhe sonorislic pieces seemed lo constitule merely a preparation, a “lime of allempls
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and experiments”, as Mieczystaw Tomaszewski termed it (1994: 96). Kaczynski, writing earlier
(1968: 9), said: “The quest thal prevailed in those compositions, a quest for new sound-timbre
solutions which not long ago still seemed fo be an aim in ilsell, is to be considered floday as a
transitional stage to the monumental vocal works of the last period”. This assessment of Penderecki’s
sonoristic oulpul was consolidated in the firsl monographs. issued in the 1970s: In 1973 there
was Szkice o Krzyszlofie Pendereclim (Sketches on Krzysztof Penderecki) by Krzysztof Lisicki, in
1975 Ludwik Erhart’s Spotkania z Krzysztofem Pendereckim (Meetings with Krzysztof
Penderecki), and then Penderecki. Begegnungen, Lebensdaten, Werkkommentare (1979) by
Wolfram Schwinger. In these studies, the chaplers devoled Lo early works constitule an introduction
Lo the broad discussion of Penderecki's later achievements in the field of vocal music.

All this caused a more eritical evaluation of the early part of Penderecki’s output. If in the 1960s
Penderecki’s sonoristic pieces were usually received enthusiastically as all thal was revelational
and new in the avant-garde of the time, the general changes in aesthetic evaluation which took
place in the 1970s caused “his works from the years of experiment™ (Schwinger 1968: 7) to be at
least disregarded or slighted, and even condemned oulright. A certain sceplicism was already
perceplible in the comments of Rudolf Stephan (1969: 4):

Whether it is anything more than a mere sounding backdrop—as is also plenty of serial music—will become
evident only when the surprise effect spends itself, when the works enter their own history and unravel
themselves in it. Only then will it turn out whether, through timbre changes of individual sounds or of sound
masses, ony musical sense arises here, whether the means employed in those works suffice to produce what
makes the music worth listening fo. [Stephan 1969: 64)

Those for whom the only value of Penderecki’s sonoristic music consisted in shocking the public
with unusual sound effects, had to pronounce, along with Krzysztof Meyer, that after the surprise
effect was spent, “the works of that period—even including Threnody, which was so exceptionally
popular in days gone by—have become mainly of historical value, and are not those pieces by
Penderecki thal have taken the mosl prominent place in the concerl repertoires of the world”
(Meyer K. 1983: 87).

If; as this group of commentators asserted, sound values were Penderecki’s chief composilional
interest in his sonoristic pieces, then the proper level of his compositional procedures would be
thal of sound masses. Therefore, one might reasonably hope that those procedures would display
a certain rationality, one based on a given system of technical rules thal govern the arrangement
of those masses into a defined musical form. Such rules apparently did not exist, however. This
belief was characleristically expressed by Bohdan Pociej in his diseussion of one of Penderecki’s
lesser known pieces, the Senafa for cello and orchestra (1964):

The main problematic of Sonala probably does not lie in the analyticaltechnical sphere; the score does not
hide here the 'secrets’ of a workshop in the sense of some more or less coded methods or compositional
assumptions. All ideas prove correct auditively; the work is what sounds, i.e., the sound—form—expression.
The way of writing ifself was perhaps important for the composer; for us it is not; we need not know about it.

{Pociej 1965: 12}

The crities” disappointment with (the perceived lack of) formal regulations caused them fo deny
the very possibilily of a system in sonoristic music:

Is it thus possible that such music, in which the criteria of patterning deteriorate lo secondary manifestations
or are absent entirely, can be referred fo in terms of repetition and variation, and can it be listened to
adequately? Thus is not Penderecki's whole conception of form not called into question? (Miiller 1975: 627)
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1t is no wonder thal the inlerest of analysts in Penderecki’s sonoristic works rapidly decreased.
On the one hand there were analysts who dealt with small parts of pieces governed by mathematical
procedures of serial origin, as in analyses of Threnody (Gruhn 197 1), Dimensions (Miiller 1975),
String Quartet (Bilica 1983), and Anaklasis (Huber 1971). In such cases, however, those procedures
dlo not govern the arrangement of sound masses within the overall formal course of the works, but
merely the relationships between single lones, within passages of various lengths; hence such
procedures are not al all specific to sonorism. On the other hand there were analysts who believed
that there was nothing more to say about the sonoristic pieces, thal the early descriptive analyses
had said all there was to say. For this group of commentators on Penderecki, a much more interesling
field of investigation was opened up by works endowed with literary texts, where one could achieve
impressive analytical and interpretative results thanks to the rich extramusical implications
(Chlopecki 1975a, 1975h; Pociej 1975; Chlopicka 1980, 1983a, 1983b; Wnuk-Nazarowa 1983).

The common view of sonorism

Such a reception of Penderecki’s early outpul established the common view of Penderecki’s
sonorism, which was subsequently and mechanically reiterated in general histories of Polish
contemporary music (Baculewski 1987; Michalski 1984), and which remains the common view
among musicologists of the present day. On this view, sonorism appears as a slyle devoid of any
interest in inlellectually organized form, and is rather concerned only with the exploration of
formless sound matter. Accordingly, in sonorislic compositions the raw sound malterial is of primary
importance, whereas the form called “extensive™ (ekslensywna) or “assembly”™ (montazowa)
(Tomaszewski 1984: 9. 40) is merely a secondary result of the free fluctuation of sounds. Sonorislic
works thus form “catalogues of effects™ or “handbooks of noises™ (Hiusler 1969a: 310) rather
than proper works of arl. Sonoristic composers—{irst and foremost Penderecki himsell—came lo
be seen, al best, as children reveling in the egoistic play of invention and, al worsl, as young
savages finding pleasure in the most primitive objects and emotions.

The view of sonorism, as anti-inlellectual in its attitude lowards the problem of artistic creation,
is also of significance for the location of that style in the history of twentieth-century music. As a
rule, sonorism is considered to be a reaction lo the hyperformalist orientation of serialism, with
its rigorous technical regulations and predomination of formal processes over the resulling sound
effect (Meyer K. 1983: 87; Erhardl 1975: 39). On the other hand, Polish sonorism’s purported
anti-intellectualism has also separaled it from the music of Ligeli and Xenakis, which, thongh
auditively similar, is based on subtle relationships among tones: “micropolyphony™ in the case of
the former composer and mathematical stochastic procedures in Lhe case of the latter. Thus, in
the history of music, sonorism has been relegated to the stream of sound explorations. as a
conlinuation of experiments begun by the lalian Futurists, conlinued by Varese, and expanded
further in the areas of electronic and concrete music (see Miiller 1974; 227).



3. BORDERS OF SONORISM

In the absence of any technical rules governing the form of sonoristie pieces, the only distinguishing
mark of sonorism appeared to be a novelty of sound effects in the field of musical texture and
instrumental fechniques. Such a material criterion was deceptive, however. and could not constitute
a dependable tool for diseriminating befween sonoristic and non-sonoristic pieces, because the
inventory of new effects—once they had been used for the first time—inevitably lost its newness
and in time became the common property of several composers. These composers started to
employ the new effects as they would any other musical resources for realization of their own
artistic purposes. Whether or not those purposes still had anything to do with sonorism was
bevond the reach of eriticism.

1t was just this uncertainty of eriterion that lay at the root of pr UIJIL’I]’lb that arose in classifying
given works as inside or outside sonorism, and that caused the set of sonoristic composers never
to be stated unequivocally in Polish musicology. The position of Krzysztof Penderecki, Witold
Szalonek, Whodzimierz Kotoniski, and Henryk Mikolaj Gorecki as sonorists and inventors of new
sound effects was never called into question, even if the sonoristic output of the latter was
represented by only one piece, (Fenesis (1962-63). Yet one applied the label of sonorism, with
larger or lesser justification, to several other composers: not only those who were starting their
careers in the 1960s—such as Zbigniew Penherski., Wojciech Kilar, Andrzej Dobrowolski, and
Zbigniew Bujarski—bul also to older artists such as Grazyna Bacewicz, Witold Lutostawski, Tadeusz
Baird, Kazimierz Serocki, as well as some representatives of the next generation, whose music did
not enter the concert halls until the 1970s; for example, Krzysztof Knittel and Krystyna
Moszumariska-Nazar (see Kostrzewska 1991). Material resources instead of individual properties
of compositional technique also determined stylistie differentiation between individual composers.
From this standpoint, Penderecki and Gorecki. as pioneers of new string techniques, were set on
the one side along Szalonek. who was interested mainly in new wind-instrument sounds, on the
other side, next to Kotoniski, who was exploring the possibilities of percussion and electronic
equipment.

But excepl for Szalonek. who remains faithful to sonoristic ideas till the present day, sonorism
conslituted al most only one of several slages in the artistic development of the above-listed
composers. This slage took place in the 1960s and was subsequently superseded by new tendencies
arising in opposition to the “avant-garde terror” of that decade. Such a temporally limited character
was displayed hy Penderecki’s sonoristic style as well. Therefore the vague eriterion of sonorism
had repercussions in the unclearness of efforts to periodize his musical output.

The new inventory of Penderecki’s atypical sound effecis did nol oceur simultaneously in one
piece bul. as usually happens in arl, was elaborated gradually, although in a comparatively short
time. Therefore, even if the starling date of his sonorism was fixed around 1960, musicologists
could not agree as to which particular piece launched the sonoristic period. Mentioned were
Threnody (Zielinski 1975; Pociej 1980) and Anaklasis (Zielinski 1962). Yel somelimes the
beginnings of sonorism were pushed back to as early as Strophes and the firsl version of Dimensions
of Time and Silence (Schiller 1960). Tomaszewski (1994: 39-40, 94-97) dates sonorism from
Anaklasis and Threnody but excludes from this period Dimensions, which—together with the
Psalms of David. Emanations, and Strophes—in his periodisation form an earlier, pointillist
phase of Penderecki’s outpul.
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Discrepancies of opinion oceur even in remarks by the same author. Tadeusz A. Zielinski (1961)
at first linked Emanations and Strophes together with Forogrammi to “a neoimpressionistic
current” in Penderecki’s musie, as opposed Lo the “expressive”™ current of Analklasis, Threnody
and Psalmus. Yel he subsequently called Anaklasis the “first piece of the ‘new” style™ in which
Penderecki “carved oul his own path and became independent of earlier compositional techniques”
(1962: 318-319). Thirteen years later, Zielinski indicated Threnody as the beginning of the mature
period, in which the composer “had shaped his original sound-world and discovered in it hitherto
unknown sound and expressive values™ (1975: 5). Still another and even more complex periodization
is given by Bohdan Pociej in his article on Krzysztof Penderecki in The New Grove. For Pociej, the
beginnings of “a period of intensive search and experiment for new sound™ in Penderecki’s early
output are already manifest in the Psalms of David as well as Strophes, Emanations and
Dimensions. Particularly those two latter pieces “illustrate the richness of Penderecki’s imagination
with regard lo variely of timbre. while the Threnody for 52 sirings (1960) shows a new fendency
towards formal unificalion. The evolulion and crystallization of his concepl of form can be followed
in other works of 1960-62, of which Polymorphia is the most fully and perfectly achieved example”
(1980: 350). German authors were much more consistent in their opinions, locating the initial
border of Penderecki’s sonorism in Anaklasis (Huber 1971; Borris 1975). Yel this definitiveness
sprang not from a belter scienlific criterion for defining sonoristic style, bul rather from
extramusical reasons: it was closely connected with the fact thal Anaklasis was the first of
Penderecki’s works that had been performed—and with greal success—in Germany.

Defining the end point of Penderecki’s sonorism conslituted no less a problem for investigators
and commentators. Clearly. Stabat Mater for unaccompanied choir (1963) and even more the S/
Lutke Passion (1963-66), in which the former was finally included, started a new period of great
vocal works thal referred back to traditional musical language and took up archetypal themes of
Western culture. (This new period found ils continualion in The Devils of Loudun, Dies irae,
Utrenia, and Cosmogony.) Therefore the early phase of sonorism in Penderecki’s outpul was
usually seen as ending with the two pieces immediately preceding his “furn to tradition™
Fluorescences and Canon (Borris 1975: Schwinger [989; Zielinski 1962). The former work was
called “the end-point of his sound-color technique™ (Borris 1975: 611) or “the balanee-sheet of
his experimental years”, the latter phrase referring [o the composer’s own words in the program
noles for the premiere of the piece al the 1962 Donaueschingen Music Days (Schwinger 1989:
140). In later monumental works, however, whose overall idea seemed to move far away from the
previous faseination with pure sound. the effects elaboraled in earlier pieces were still preserved.
Moreover. Penderecki wrote, al the same time, numerous pieces that obviously continued the
sonoristic style: Capriceio for oboe and strings (1964), De natura sonoris no. 1 (1966), Capriccio
for violin and orchestra (1967). De natura sonoris no. 2 (1971) and Partita for harpsichord and
chamber orchestra (1971). The coexistence of earlier traits of his musical language and new
exlramusical ideas caused Penderecki’s output from those vears usually to be considered not as
homogenous or making up any uniform period of his arlistic developmenl, but rather as one of
several, simullaneously proceeding threads of the composer’s evolution. Consequently, it was
usually further subdivided; yel these divisions varied again from author to author. In Zielinski's
view (1975), the milestones of Penderecki’s outpul in thal period. and al the same time the most
representative works of ils consecutive phases, were the Passion (1963-66), Utrenia (1969-71),
and Magnificat (1973-T4). In turn, Mieczystaw Tomaszewski, in his most comprehensive
periodisation of Penderecki’s oulpul, divides those years inlo two phases: a “phase of Passion™ in
Lhe years 1965-70, embracing also Dies irae, Utrenia and The Devils of Loudun, then a “phase of
Magnifical”. as well as Feloga and Canticum canticoruwm composed in the years [970-75
(Tomaszewski 1994: 40).
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The clear decrease in atypical sound effects began with The Awakening of Jacob (1973). Thus,
this piece is commonly acknowledged as the most remarkable turning point in the whole of
Penderecki’s output to that time, the one which first reflected the composer’s fascination with
post-romantic aesthetics and in which his musical language enlirely changed (Droba 1978).
Therefore it also marks the ullimate border of sonorism. Obviously, works written after 1975—
such as the First Violin Concerto (1976-77), Paradise Lost (1976-78). Christmas Symphony
(1979-80), Te Dewm (1979-80) and the Polish Requiem (1980-84)—no longer have anything to
do with the sonoristic style of the early 1960s.
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4. IN SEARCH OF A SYSTEM

The common view of sonorism obviously stood at variance with what one knew aboul Penderecki’s
compositional procedures. During a discussion summarizing the firsl seminar devoled Lo
Penderecki—held in 1975 at his home Music Academy in Cracow—the composer himself described
those procedures as follows:

At the initial stage of writing a piece, when | have not yet found the language with which | will operate, |
ponder the schema—ihe architecture—io such an extent that actually | draw the piece. | put it together from
graphical elements which are for me provable in music. . . . The graphic logic proves true in musical logic.
It constitules a kind of abbreviation which allows me to ‘see’ the piece. My first contact with a piece is thus
drawing its form, then searching and finding a language, ond at last— giving a work its final shape.
([Discussion] 1976: 30)

A style in which the point of departure was constituted by a well-considered architectonic schema
of a work could hardly be called anti-intellectual, and a musical form lying al Lhe beginning of a
composilional process was definitely not secondary o the sound material that occurred only at its
end.

[t is not surprising that studies of Penderecki’s compositional technicque which mirrored the
common view of his music were found highly unsatisfactory by some musie theorists and
musicologists, who persisled in searching for the “philosophers’ stone” of Penderecki’s sonorism—
an underlying system of rules that governed the choice and arrangement of sound effects in
individual pieces. The keynote of all those persistent ingquiries—undertaken quite independently
and with varying success— involved the common question. which later on, and in reference o
Penderecki’s entire (not only sonoristic) output, was raised by Mieczystaw Tomaszewski:

How does it happen? What does it consist ine—that in spite of the almost programmatically assumed
heterogeneity of material and resources, in spite the use of o method in their arrangement and strafification
which almost deliberately purposes them fo ‘be astonished at one another’, along with the experience of the
piece there occurs in us the feeling of musical coherence in the work's text, its wholeness and fullness? . . .
What is the principle that in Penderecki creotes what the theorists of literature call the ‘coherence of the text'2
(Tomaszewski 1983: 7)

The point of Penderecki’s technical regulations had long seemed to consist in contrasts belween
several types of sound malerial. Such contrasts, which otherwise concerned different aspects of
sound as well as processes of sound generation, were indicated mainly in descriptive analyses of
sonoristic works, where they enabled a segmentation inlo a limited number of clearly delineated
sections. As the mosl universal contrasl oceurring in almost all sonoristic pieces, one remarked
on the contrast between a “sound” in the sense of a harmonic tone characterized by a definite
piteh, on the one hand, and a *noise™ on the other (Borris 1975: 61 1; Schwinger 1989: 124, 129).
In the course of the same discussion thal ended the Gracow seminar, which had brought forth
Penderecki’s significant revelation of his compositional habits (quoted above), the crucial importance
of this opposition was insisted on by Mieczyslaw Tomaszewski and Krzyszlol Droba. However, the
opinion of the composer himself was negalive. In reply lo such suggestions, he expressed il quite
clearly: “For me the distinelion between noise and sound has never existed” (| Discussion] 1976:
46). Still, the attention of investigalors was also attracted by several other oppositions, such as
“softness™ and “hardness” (Schwinger 1989: 132). “the level” and “the punctuated” (Schwinger
1989 138; Huber 1971: 87), or just by oppositions of instrumental groups, such as the strings
and percussion in Anaklasis (Huber 1971; Sehwinger 1989: 137). Zielinski (1961), in his remarks
on Threnody, divided its sound malerial inlo three groups—"the highesl possible noles on a
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given instrument”, “sound clusters”, and “new ways of articulation”—and indicated contrast as
the main principle of their coexistence within the work (17). Discussing Psalmus, he wrote: *. . .
the form of the piece is constituted by a series of contrasting sections of two types: (a) long sounds
or clusters of different timbre and register, (b) rapid, rhythmical passages of changing timbres”
(18).

The very concepl of contrast, which constituted the essence of the above, ad hioc hypotheses,
valid merely in individual pieces, also lay (either Lacitly or explicitly) at the bases of the few theoretical
altempls lo elucidate the general premises of Penderecki’s compositional thinking and thus to
provide analytical tools applicable Lo a larger sel of his sonoristic pieces.

Tadeusz A. Zielinski: theory of “sound shapes”

Already in 1962, in the article “Der einsame Weg des Krzysziof Penderecki™ (The Solitary Way of
Krzysztol Penderecki) published in the German Melos, Zielinski dared to call Penderecki’s sonoristic
style “a revolutionary yet logical and consistent musical language, a special sound-world, which
develops according Lo ils own natural laws, similar to the case of the classical style™ (318). This
opinion followed from the conviclion that “Penderecki’s siriving for new sounds is no goal in
itself; it would be unfair for one o see in his work only an interesting catalogue of new sounds.
The value of his work lies in the manner in which those means (new sounds) are put to appropriate
compositional use and in how they shape his music. . . . Penderecki’s compositional ability reveals
itself, first, in the filling and shaping of a vertical space, that is to say, in the choice of sounds of
various shapes (Gesta/t) and widths, as well as in the superimposition of various levels of sound (a
peculiar kind of *polyphony’); second, his compositional ability shows itself in the shaping of the
lemporal trajectory (its order and form)™ (322).

The notion of a “sound shape™ (Klanggestall, Gestall des Klanges), introduced here and
subsequently appearing in the 1966 text, “Neue Klangiisthetik™ (New aesthetics of sound) by the
same author, is systematically elaborated in his article of 1968, “Technika operowania
instrumentami smyczkowymi w utworach Krzysztofa Pendereckiego™ (The technique of employing
stringed instruments in pieces by Krzysztol Penderecki). This last article deals with six works
from the years 1960-1962 either assigned to stringed instruments only (Threnody—To the Victims
of Hiroshima, String Quartel, Polymorphia, Canon) or in which strings play the leading role
(Anaklasis, Fluorescences). Sound shape is defined here as an elementary unit of Penderecki’s
sonoristic pieces defined by the distribution of the sound material in musical lime and space.

On account of these two dimensions we infroduce the notion of sound shape, which is determined by its
length and width as well as (in the case of single sound lines) by the periodic character of the course of the
line. In reality these wo paramelers—the length of a sound [cluster or line) and the width of a cluster or the
course of a line—have a purely musical sense: the former is delimited by time, the latter by pilch. (79)

The individual sound shapes placed in such a two-dimensional space are thus considered analogous
lo geomelrical objects:

The geometrical terminclogy which is used here by coniract is not accidenial, since it is connected with the
way [Penderecki’s sonorisfic] music is perceived and with the essential significance of its elements. VWhen the
twelve-tone scale and the infervallic order fall down, what comes into prominence is perception of a plostic
fype, e.g., perceiving acoustical phenomena somewhat similarly fo the way visual phenomena are perceived.
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Zielinski specifies three basic types of sound shapes: lines, bands, and points. For the first of
these types, represented by long-lasting tones, the erucial question is whether they keep a constant
piteh or move within the musical space. If the latler takes place, glissando arises as “one of most
fundamental means of determining the sound shape” (80). In turn, different sorts of glissandi are
distinguished according to their direction, speed, and whether they take a regular or irregular
course. The significance of this sound effect and its multifariousness in Penderecki’s sonoristic
slyle, observed by several critiques, thus finds in Zielinski's article a theoretical background.

Band, as the second basic sound shape, is identified by Zielinski with the eluster, a phenomenon
also widely discussed by earlier commentators and here assimilated to a theory. Of course, like
single tones, clusters can change their positions within musieal space by means of glissando. Of
no lesser importance for the diversification of clusters, is their width and density. The width ean
be altered either by adding or subtracting instruments when “an instrument playing one tone
(and forming a horizontal line) is joined consecutively by several others which enter in quarter-
tone distances™ or again by glissando movement leading outwards “from a unison . . . towards
such a width, in which every musician must play a different pitch”™ (87). The latter method obviously
implies a parallel change of density, that is. of a dislance separating adjacent component pitches.
A special type is that of the “intra-glissando cluster™ (Elaster wewnqtrzglissandowy), though the
name should instead be “intra-cluster glissando™, because il consists of activily within a given
registral band: “in the given width of a cluster, all the musicians perform glissando upwards and
downwards, of course nol simultaneously. bul every one on his own account and at any speed, and
this way they fill the cluster with a dense, mobile sound mass™ (87).

The third and last type of sound shape is represented by points. In the case of strings, points
are produced mainly by means of several, more or less atypical instrumental techniques—such as
striking legno battuto, plucking pizzicato, lapping with the fingertips or with the nut of the bow—
that produce momentary impulses.

In his article, which outlines a worthy theory of Penderecki’s sound shapes, Zieliniski does not
confine himself to simply enumerating them. Rather, his interesl also extends lo the way the
composer manipulates them in his sonoristic pieces. Thus, several different sound shapes can be
stratified within the same section of a piece, whereby the characteristic “layered texture” of
Penderecki’s sonorism arises.

The notion of ‘sound layer’ is here o counterpart of the notion of a ‘voice’ in polyphonic texture. Layer is o
course of one line, one clusler, or one series of short tones. Beside it, there occur simultaneously other layers,
which poses the problem of their arrangement according to rules of counterpoint proper for this material.
Mostly, the layers juxtaposed vertically are of similar timbre and shape, which contributes to the clear
segmentation of the form evolving according to rules of different sound Iransformations of the piece, but there
also occur places in which layers of entirely different structures, and contrasting with each other, proceed in
tandem. (B9)

In this way, the concept of conlrast is arrived at. As a malter of fact, contrasts are implied already
by the very diserimination between several types of sound shapes, but only in the end of the article
do they oceur explicitly in Zielinski’s theory, as an important factor of formal thinking in
Penderecki’s sonoristic style, a factor that concerns both the vertical arrangement of sound
shapes within one section and the succession of several consecutive sections, According Lo Zielinski,
“the principle of contrast actualized by conlrasting sections of extremely different timbre and
sound shape” plays the erucial role in building the overall form of sonoristic pieces, on a level with
“evolulionary passages consisting in gradual changes of articulation, namely—in the more and
more [requent oceurrence of means which have nol occurred previously, and which in the end
seize the entire course. . .. These lwo principles—Ithose of contrast and of evolution, oblained by
the very diversity of sound values—serve to shape the form of Penderecki’s pieces™ (91-92).

22



IN SEARCH OF A SYSTEM

Krzysztof Droba: hierarchy of formal factors

The next attempl Lo grasp the technical rules of Penderecki’s sonorism was undertaken,
independently of Zieliiski's theoretical proposal, by Krzysziof Droba. Droba, al thal time a
representative of the youngest generation of Polish music theorists, advanced his views in a 1976
paper entitled “Hierarchia czynnikéw formalnych w tworezosei Krzysztofa Pendereckiego™ (The
hierarchy of formal factors in Krzysztof Penderecki’s output), presented during the eventful seminar
in Cracow. Though very hrief, this text shows already a quite systematic and highly interesting
theory of sonoristic form as buill in four levels.

In Droba’s opinion, the basic formal factor, that marks the most detailed level of sonoristic
pieces by Krzysztof Penderecki, is a “model. or a defined sound structure that builds up a texture
by means of operations such as multiplication and transformation. One can discern: (1) basic
models, (2) variants of basic models, (3) families of models (basic models and their variants)” (29-
23). What the author means by “model” is a sequence of sound events assigned to a single
instrumental parl and forming a pattern intended Lo he repealed several times in the course of a
given musical section. Every model is thus defined by its component sounds or sound effects, as
well as by their suceession within a pattern. The simplest operation to be done upon such a model
is permulation, which leads to a change in succession, while the sel of sounds involved in it is
preserved.

Basic models are those which become a pattern of transformations mostly of a permutative character. Structures
which arise as a result of such transformations are variants of basic models. (23)

As one can see, labeling one sequence a basic model and other sequences its variants is always a
maller of convention. since one can obtain the latter by way of permutative transformations of the
former, or the former by way of permuting of one of the latter which are derived from it.

Changing the set of sound effects proper for a given sequence, one goes heyond the reach of one
model. However, if this change is rather slight, the new basic model remains akin to the original
one, and henee both of them belong to the same family of models.

Several basic models (iogether with their variants] displaying a structural offinity (several basic models which
are not in modelvariant relation) form families of models. [23)

Models oceurring together with their variants and assigned to different instrumental parts within
the same temporal section build up its texture. Hence, “the formal factor superior to the model is
fexcture—a musical structure arising as a result of operations made on the textural model. One
can discern homogeneous and heterogeneous textures. Homogeneous textures can be further
subdivided into simple and complex ones. Simple homogeneous textures are effects of permutation
made on one basic model together with ils variants. Complex homogeneous textures arise as
results of transformations concerning a family of several basic models. In turn, heterogeneous
textures emerge from models belonging to different families™ (23),

The formal level of Penderecki’s sonoristic pieces superior Lo a texture is thal of formal sections,
which constitute separated formal parts, each of them arising through a succession of textures, be
they of homogeneous (simple or complex) or of helerogeneous type. According to Lhe characler of
changes hroughl about by consecutive textures and thus to the sorl of kinship relaling their basie
models, “one can discern three types ol formal seclions: (1) progressive, (2) static, (3) regressive.
Progressive formal sections will be called such sections in which the textures are submitted to
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addition, multiplication, structural complication. Formally stalic sections are sound structures in
which the textures are nol submitled lo qualitative changes. Regressive seclions are those in
which textures are reduced, simplified, declining. In this view, the form is the sum of formal
sections” (23).

The relations between formal levels forming the hierarchy of an individual piece are summed
up by Droba in the following figure:

FORMAL
MODELS [ gl TEXTURES | g spcTiONS  |—9»| FORM

|h0m0gcnc0us| |hetemgcneous| |progrcssivc |

i
| families | . | complex | regressive

Fi_gurc 1

At the end of his article, Droba makes some interesting remarks on the direction which a possible,
future theory of Penderecki’s sonoristic style might take:

The hierarchy of formal factors enables to create a theory of texiural models. Such a theory would be based
on formulation of rules governing the funciioning of models, and its point of depariure would constilute the
detailed lypology of models. This typology could be shown, for instance, in a table in which the ordered set
of all theoretically possible models would be presented. On the basis of the lypology of models one could,
in turn, deal with investigation of their functions as well as funcfions of families of models, and hence
formulate some conclusions of a general shistic nature. (28]

Such an invesligation was never undertaken, however, by Droba himself, or by any other Polish
musicologist or musie theorisl.

Krzysztof Bilica: contrasts liberated (1)

In the theoretical approaches by Zieliniski and Droba, contrasts are only lacitly acknowledged as
relaling different sound shapes, in the case of the former, as well as different textures and textural
models, in the case of the latter author. They do come into prominence in the 1974 article, “Ofiarom
Hiroszimy—Tren. Proba analizy jednego z aspeklow ulworu”™ (Threnody—To the Victims of
Hiroshima: An Altempl al the Analysis of a Single Aspecl of the Piece). This arlicle was excerpled
from the master’'s thesis by another young Polish musicologist, Krzysztof Bilica. The theory
elaborated here, although applied Lo one piece, is highly systemalic and clearly inlended fo elucidate
the peculiarities of Penderecki’s sonoristic style in general. Thus il decidedly strays from the
loose observalions mentioned al the beginning of this chapter and formulated by several authors
merely for the sake of individual analyses.
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Investigating parameters of the sound material in Threnody, Bilica introduces new terms, of
which the most important are: “hipsophonies™ (hipsofonika) as the entirety of problems concerning
piteh: “dynamophonies™ (dynamofonika) concerning dynamics; “chromaphonies™ (chromafonika)
referring to the sound colour; and “chronophonics™ (chronofonika) dealing with duration of sounds.
Apart from those terms, the author distinguishes also “chronoaphonies™ (chronoafonika), which
concerns duration of rests trealed here as “non-sound or inter-sound phenomena”; “chronics”
(chronika), defined as the temporal arrangement of sounds; as well as “topies” (fopika), i.e., their
arrangement in the physical space of the concerl hall. Analysis carried out according Lo these
paramelers reveals that some of them are organized by means of oppositions whose lerms,
alternaling in the course of the piece, result in contrasts belween adjacent sections. This is the
case of hipsophonics based on the alternation of two Lechniques by which the sound malerial is
manipulated by the composer: “the technique of the simultaneous arrangement of pitches bringing
aboul elusters™ and “the technique of successive arrangement of pitches resulling in pointillist
effects” (54). In turn. dynamophonies is ruled by the opposition between loud and soft sound
phenomena, and chronophonies by the opposition of “relatively long™ and “relatively short™ sounds
(65).

The significance of this theorelical proposal lies in the facl thal the concept of contrasl is here
[ransposed from the level of musical units onto that of their underlying parameters. From Bilica's
perspective, both sound shapes and textures are to be seen as formations of the hipsophonic and
chronophonic material, possibly completed also by the chronoaphonies and chronics.

Henri Chiarucci: contrasts liberated (2)

Al first glance, Bilica's analysis of Threnody hears a resemblance Lo the slightly earlier analysis of
Fluorescences elaboraled by Henri Chiarueei in his “Essai d’analyse structurale d'oeuvres
musicales” (Essay on the Structural Analysis of Musical Works, 1973). Here also. the course of
the piece is invesligated according to its several “profiles”, each of them being fixed by a single
opposition. Among the full list of 23 oppositions distinguished by the author, such as “low/high”
(grave/aigu), “ordered/unordered” (ordonée/desordonée). “rough/smooth” (grain/lisse), “stabile/
changeable” (fize/varié). “mechanic/natural” (mecanique/naturel). “suslained/momentary” (fenu/
ponctuel) or “thick/thin™ (epais/minee), one also finds *discontinuous/continuous™ (discontinu/
continu), forte/piano, and “long/short™ (longue/court), analogous to those observed in Threnody
as characteristic of its hipsophonie, dynamophonie, and chronophonie malerial (38).

Despite this seeming similarity, Chiarucei's approach, which arose in the civele of the Paris
Groupe de Recherches Musicales de FORTE results from thoroughly different assumptions. As
the title of his article says, it does not claim lo discover any regularities of the compositional
technique proper for Penderecki’s sonorism and employed consciously by the composer, as Bilica
does, who al Lhis poinl follows Zieliiski and Droba. Instead. Chiarucei altempts to construet an
analylical method which he inlends to be applicable to several pieces by different artists, with the
aim of disclosing regularities thal persist behind the varied compositional procedures. This is
exactly why. apart from Penderecki’s Fluorescenees, Chiarueei demonstrates this method also on
Carré by Karlheinz Slockhausen.
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Particularity of the present approach

This last point separates Chiarucei’s project nol only from the three theoretical attempls discussed
earlier, but also from the one presented in this book. It must be emphalically stressed thal the
sonoristic system discussed in the following chaplers is elaimed to constitute not a universal
method of analysis, but rather the compositional method by means of which Penderecki consciously
shaped his sonoristic pieces. Of course, the reconstruction of that method also furnishes one with
analytical Lools. Yel those tools are proper exclusively for investigating the poietics ol Penderecki’s
sonoristic pieces, in the sense altached to this concepl by Jean-Jacques Nattiez (1990). These
Lools do not preserve their validity in application either to the remaining output by the same
composer nor to any other musical styles. Consequently, the present approach continues in the
direction of the earlier theoretical approaches by Zieliriski, Droba, and Bilica.

Also preserved is the central position of contrasts, which really lie al the basis of Penderecki’s
sonorism, though here taking the strietly logical shape of binary oppositions. Even so, the scope
of the investigation below considerably surpasses thal of the attempls made by the three Polish
authors (discussed above) to discover and deseribe the technical rules of Penderecki’s sonorism.
That those attempts failed to change the common view on thal style was chiefly because of their
incompleteness. Those studies were carried oul only in short articles that indicated some individual
Lrails of Penderecki's compositional thinking in chosen aspeets of works, withoul linking them
together inlo a coherent system, one which would be able to account for the whole richness of
sound phenomena in Penderecki’s musie of the early 1960s. Nor were Lhey supported by analyses
of any significant number of pieces. In facl, all of those studies are to be treated much more as
theoretical proposals or intuitions demanding further elaboration, rather than complete theories
properly speaking.

By conlrast, the present book aims o reveal that the fechnique in question is not a loose
assembly ol ecompositional devices, occurring here and Lhere, and organizing individual parts or
sections of a few works. Rather. it will be shown thal Penderecki’s compositional method constitules
a rigorous system of inlerrelated rules thal display high logical precision and rigidity, and thal
govern thoroughly the entirety of the composer’s sonoristic outpul. Part One describes thal system
as an atemporal, synchronic sel of abstract invariants comparable to “language™ (fangue), in the
terminology of the great Swiss linguist and semiologist, Ferdinand de Saussure. The overall system
consists of two component subsyslems of relative independence: hasie system and timbre system.
The generative grammars of these two subsystems are presented, respectively, in Ghapters 5.1
and 5.2, which contain a discussion of their elementary struetures, morphology. and syntax. Chapter
G investigates the articulation of individual calegories by means of the orcheslral resources used
by Penderecki in his sonoristic pieces.

Part Two is devoled to the way in which conerele pieces—commensurale with the Saussurean
level of “speech” (parole)—as ullerances (or musical lexts) of Penderecki’s sonorism are generaled
by the system. There, the analyses of sonoristic works by Krzysztof Penderecki follow the previously
defined calegories as relevant and constitutive for this style (Ghapter 8); in so doing, and unlike
hitherto existing analyses, they have not merely a deseriptive, bul also an explanatory character.
Comparison between states of the system in individual pieces will, in turn, allow one Lo investigale
its evolution and trace back its origins in Chapter 10, which in Saussure’s terminology constitules
the equivalent of a diachronic survey (as opposed o the synchronic investigation in Part One).
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IN SEARCH OF A SYSTEM

Because the commonly held view of Penderecki’'s sonorism is founded on the convietion that il
is devoid of any specific lechnical regulations, the detection of sonorism’s underlying compositional
system should have important consequences, and require a new formulation of the specific traits
of this musical style, one thal accounts for its historical position. Therefore, in the Conclusion the
opinions of previous commentators and investigators of this style, discussed earlier in this book,
will be revisited, as regards sonorism’s aesthetics (Chapter 14), its position in relation to some
other confemporary styles and currents of twentieth-century music (Chapter 15), as well as the
precise delineation and standing of sonorism in the Krzyszlof Penderecki's entire musical output
(Chapter 16). Finally, Penderecki’s sonoristic style will also be considered in the context of
structuralism—the most influential intellectual trend of the time (Chapter 17). It is precisely
there where the title of this book will find its justification.
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5.1. BASIC SYSTEM

5.1.1. ELEMENTARY STRUCTURES

The hasie system of Krzyszlof Penderecki’s sonoristic style concerns three of the four parameters
of auditory perception: pitch, loudness, and time. On those paramelers the following binary
oppositions are founded, as elementary structures of the system :

perceptual parameters perceptual categories
+ -
pitch spatial continuity Vs, spatial discontinuity
spatial mobility VS, spatial immobility
high register Vs, low register
middle register Vs. extreme register
loudness loud dynamics Vs, soft dynamics
time temporal continuity ~ vs. temporal discontinuity
temporal mobility vs.  temporal immobility
maximal time-span Vs, minimal time-span

The above-lisled oppositions constitute the basic calegories of Penderecki's sonoristic style. As
such, Lthey are comparable to phemie categories of linguistic systems fixed by binary oppesitions
between distinetive fealures, their opposite terms being. in turn. equivalent to phemes (i.e.,
distinetive features themselves).'

The way thal categories operate within the system in question is contingent upon their inner
logical structures. To gain insight into those structures, one needs to transfer the perceptual and,
as such, subjeclive categories inlo an objective realm, and fo define them at the slage preceding
perceplion in their proper channel of communication. As in the case of language, this is necessary
because “in order to decode the message. ils receiver extracts the distinetive features from the
perceptual data. The closer we are in our investigation to the destination of the message, the more
aceuralely we can gauge the information conveyed by the sound-chain™ (Jakobson and Halle 1956:
33-34). Therefore the musical distinctive features that ground Penderecki’s sonorism are o be
portrayed on acoustic paramelters of frequeney, intensity, and objective fime, as the elosest physical

' Both “pheme” and “phemic category™ are ferms established by Greimas and Courtes in their analylical
dictionary Semiotics and Language. As is said there, “B. Pollier has suggested the use of the lerm “pheme’
Lo designate the distinetive feature of the expression plane. in contrast to the seme, a feature of the content
plane. ... A pheme is nevertheless only the end term of the relation which conslitutes a “phemic eategory™
(Greimas and Courtes 1982: 232).

31



Part One: Syslem

correlates of piteh, loudness, and subjeclive duration.* This task will be accomplished by means of
mathemalical sel theory, more precisely the theory of so called “fuzzy sels”. To do so, however, is
not to elaim that in elaborating his compositional method Penderecki had recourse lo mathemalics.
Rather, it seems that he took for granted the natural logical properties of individual calegories.
Instead, the elaim here is only that the deseription of those properties. which is indispensable in
the attempt to reconstruet his system theoretically, ean be made most adequately by means of
those mathematical Lools.

As will be shown, the binary oppositions listed above lake shape as either contradiction or
contrariety, which in turn makes them again similar to binary oppositions belween linguistic
distinetive features. Therefore, prior to their definitions, a short discussion of those two types of
opposition will be given. Individual categories will then appear as parlicular cases of a given Lype
of opposition, and sharing its general characleristics.

Contradiction

Contradiction is an opposition belween a senlence s and ils negalion ~s:
5 NS =8

In classical two-valued logic, contradictory sentences cannol be both true or both false. If the
sentence s is troe. its negation ~s muslt be false; if the sentence s is false, ils negation ~s must
be true:

v(s)=1 < v(~s)=0
Contradiction ean thus be modelled as a relation between a set S and its complement X\S in space
X.IF X is an interval [y. z]. it ean be represented graphically as follows:

S

_ BRI -

y z

X=[y, 7]

Figure 2

The logical value of senlence s can be inlerpreled as a “characlerislic function” of sel 8. In other
words. as a funclion L(S): X—L of the sel X into a sel L={0,1} such thal for every element x
belonging Lo S ils characteristic funetion L(S)(x) takes value 1. and for every element x nol belonging
Lo S its characteristic function L(S)(x) takes value 0. The funetion L(S) skips belween values 0 and
1. which means thal one can accuralely discern between elements of the set S and its non-elements.
Set S and its complement X\S are thus ordinary sets.

“Asis known, every perceplual parameter as an atlribute of sound sensation is contingent on several acoustical
paramelers. E.g.. loudness is dependent not only on intensily bul also on frequency; piteh depends Lo some
extent on inlensily: and in both, duration is also involved. However, those interdependencies do nol call into
question the fundamental and essential link which exists between frequency and piteh, intensily and loudness,
as well as subjective and physical time (see Spender 1980: 397).
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l L(S)
0Ll -
Y z
L={0.1}

xeS: L(S)(x)=1
xe S: L(S)(x)=0
Figure 3

[n the structural linguistics of Jakohson, contradietion is a type of opposition that characterizes
the so-called inherent distinetive features: voiced vs. voiceless, nasal vs. oral, voealic vs. non-
vocalie, consonantal vs. non-consonantal, compaet vs. diffuse, tense vs. lax. discontinuous vs.
continuant, strident vs. mellow, checked vs. unchecked, grave vs. acute, flat vs. plain, sharp vs.
plain. The common properly of this group of features is that they are absolute and do nol demand
contrast—i.¢., the occurrence of opposite terms in adjacent phonemes—to be discerned as such.

The recognition and definition of an inherent feature is based only on the choice befween two allernatives
admissible in the same position within a sequence. No comparison of the twa polar terms co-occurring within
one context is involved. Hence, both alternatives of an inherent feature corexist in the code as two ferms of an
opposition, but do not require a contrasting juxtaposition within one message. {Jakobson and Halle 1956:
26)

However, Lhe absolute character of inherent features is only a theoretical idealization. Jakobson
acknowledges that in reality—and because of conlextual variations—they are relational and
discernible only in mutual contrast (see Jakobson 1989, 1: 235). This is so because distinctive
features are nol physical acouslic categories, bul perceptual ones: as such they are subject to the
rules of human auditory perception. One of those rules is that the recognition of a difference
between any values of a given acoustic parameler is possible only if this difference exceeds some
liminal value (i.e., a value of so-called “just noticeable difference”™; henceforth abbreviated as
“l.n.d”). Subliminal differences are not perceived by the receiver, and hence sound phenomena
differing less than the j.n.d are treated in perceplion as identical. In turn, the liminal value as a
rule cannol be precisely determined, because it is always an individual property varying from one
listener to another and. moreover, is conditioned by several circumstances of the act of auditory
perception as well as by remaining sound parameters (see Spender 1980: 597-401).

Applied 1o the relation of contradiction discussed above. this rule means thal, for a sound
phenomenon whose value x in respecl of a given acoustic parameter is sufficiently close to the
border value between sets S and X\S, it might be impossible for the listener to decide unequivocally
whether or not it belongs Lo set S. Consequently, different decisions will be made, contingent
upon different circumstances of a given act of auditive perception. As the classification of such a
value x to set S is doubtful, sel 8 is a so-called “fuzzy set”, characterized by the property that its
elements are not unequivocally discernible from non-elements.

Figure 4
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Part ONE: System

In this way, the concepl of contradiction belween properties of auditive perceplion goes bevond
classical logic, and into the area of so-called fuzzy logic, as a case of broader field of multivalued
logic (see Dubois and Prade 1980). As can be seen in Figure 4 above, the borderline between S
and X\S is turned inlo a zone whose elements are neither unequivoeally included in nor excluded
from S, and for which the characteristic function of set S takes values between 0 and 1. More
precisely, the fuzzy sel is a funetion L(S): N—L, where L is not a two-element set L={0, 1} bul
an interval L=[0, 1]. L(S), changing between its liminal values 0 and 1, shows the probability
with which elements of space X are recognized as belonging to set S:

L(S)

L=[0.1]
Figure 5

Values taken by function L(S) enable one to define the terms of every opposition based on the
relation of contradiction in fuzzy logic. Such terms are modelled by intervals staked out in space
X. Among them, it is essenlial lo diseriminale between (1) opposite terms forming the proper
binary opposition and (2) mediative terms, with the mediation of an opposition understood as the
situation of an equal presence or absence of opposite ferms.

Opposile terms:

- posilive lerm (+): an inlerval conlaining values x undoubtedly classified as elements of S, i.e.,
for which L(S)(x)=1;

- negalive lerm (-): an inlerval containing values x undoubtedly classified as non-elements of sel
S, i.e., Torwhich L(S)(x)=0.

Mediative terms:

- simple atemporal mediative term, i.e., a border-zone term (*): an inlerval containing elements
doubtful in respecl of whelher they are elements or non-elements of sel S, i.e., for which
O<LG)x)<I;

- complex atemporal mediative term (£): an interval forming the sum of both opposite lerms, i.e.,
conlaining values x for which L(S)(x)=1 or L(S)(x)=0;

- lotal atemporal mediative term (33): an interval forming the sum of both opposite lerms and the
border-zone term. i.e.. containing values x for which O<L(S)(x)<1. Such an inlerval is thus identical
with the total space X.
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BASIC SYSTEM

(Clearly, the three basic terms of every category based on the model of contradiction in fuzzy
logic are opposite terms and the border-zone term. Since they constitute components of space X
and exhausl its whole range, all of them will be called “simple terms”. On the other hand, the
complex medialive lerm and the total term arise as sums of individual simple terms. It is noteworthy
that all the above-listed lerms are represented by intervals which, like set S itself, are also fuzzy.?

Still, mediation between opposite terms of a given category can proceed processually as change,
leading from one'term fo the other. In contrast to the above-listed atemporal terms, the processual
ones involve time, and hence will be called “temporal mediative terms”. There are two of them:

- simple temporal mediative term, i.e., transition (—): a change of value x such that the values
L(S)(x) change accordingly between 0 and 1; or vice versa:

0=L(S)(x,)SL(S)(x )<L(S)(x,)<.. £L(S)(x) =1

or

[=LE)(x)ZLS) (x )2LS) (x,)2...2L(S)(x )=
If lhf‘]hll‘dl‘ﬂ(‘|l] lppu-sr-ntm] by x is nol tunpr)ml the transition can be both continuous (Fig. 6a)
or discontinuous (Fig. 6b). Otherwise, for temporal parameter x there exists only a discontinuous
variation of the lransilion process:

x A x A

X - Xn —_—

X2 J X2 f—

X) X A =

X0 4 . X0 e

0 | ! | : >

b 4 b ln e p 41 tn

t t

Figure 6a Figure 6b

- complex temporal mediative term, i.e.. interpenetration: this oceurs when values x classified

univocally as elements of sel S—i.e., mpu-wmmg a posilive term ol a category (L(S)(x)=1)—and
those classified as non-elements of sel S—i.e.. representing a negative term (L(S)(x) =0)—oceur
simultaneously bul their ratio changes in a given interval of time. As the number of elements
representing one of the terms inereases. the number of those representing the other term decreases,

All of the above-mentioned terms exisl in all calegories of Penderecki’s basic system, grounded
on the relation of contradiction in fuzzy logic and discussed below. For the sake of compactness,
however, only the simple Lerms of every given calegory will be indicaled. for to know them also
means to know all the other terms as their different configurations. As will be seen, in some
calegories individual terms oceur in different versions. This fact does not deny affiliations of such
categories Lo the above-discussed logical model; rather, in each case it brings subarticulations of
this model which spring from the specific characler of individual calegories.

*1is an effect of so-called "secondary fuzziness™. If those inlervals were not fuzzy, it would be possible to
delineate precisely sel S, which thus would conslitue not a fuzzy but an ordinary sef.
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SPATIAL CONTINUITY VS. SPATIAL DISCONTINUITY

This is an opposition belween individually discernible pitches and bands, i.e., between points and
seclions on the perceplual axis of pitches. Two complementary delinitions of this opposition on
the acoustic level exist, such thal spatially conlinuous phenomena must comply with both, whereas
spatially discontinuous ones may comply with either of them.

(1) Perception of an individual pitch arises when the width (the result of the highest and lowest
of simultaneously oceurring frequeney values) is sufficiently small, that is, when the value of that
resull does nol exceed some liminal value above which a sound phenomenon is perceived as a
band. The acoustical parameter x of the discussed category is thus a result of the highest and the
lowest of simultaneous frequencies, and its space X constitutes an inlerval [0, z], where z is a
value of maximal frequency resull possible within a musical piece.t In this space, spatial
discontinuity is modelled by a fuzzy set constituting a neighbourhood of point 0 and spatial
continuity by a complement X\S:

S
0 : Z 3
X

X=[0, 7]

Figure 7
L(S)

1

0 - P
Figure 8

(2) A given sound phenomenon is perceived as a band and its individual pitches are nol
discernible, if its density (which is the resull of neighbouring and simultaneously oceurring
frequencies) is close Lo zero, i.e., smaller than a liminal value above which a perception of individual

“and separate pilches arises. The second acoustical parameter y of the calegory under discussion
is thus a result of neighbouring concurrent frequency values. Since the very notion of neighbouring
values assumes thal they musl be differenls zero musl be excluded from the space Y of this
parameler; which is thus an inlerval (0, z]..z being the maximal frequency result possible within
a musical piece.” In this space, the spalial conlinuity is thus a property of sound phenomena
whose value v belongs to a fuzzy sel P as a neighbourhood of point 0. Values of y belonging Lo its
complement Y\P are vested in the spatially discontinuous sounds:

"Value z is conlingent upon the ranges of musical sound generators, which can vary in different pieces and,
of course, on the range of audible frequencies, a range which is an individual eharacteristic of every human
being, Sinee it is indeterminate, the space X itsell constitules a fuzzy sel,

*See the previous nole.
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Figure 9

Figure 10

Terms:
- positive term (+): L(S)(x)=0 and L(P)(y)=
- negative lerm (-):
version 1: L(S)(x)=1
version 2: L(P)(v)=0.
- border-zone ferm (*):
version 1: 0<L(S)(x)< |
version 2: 0<L(P)(v)<
- [ransition (—):
version 1:  0=L(S)(x )<L(S)(x,)<L(S)(x,)<...<L(S)(x,)
or | —-L[‘)}( )>L{‘\){\ )=L {‘)]( )2...2L(S) {\II
version 2:  0=L(P)(y, }<L{P}(\ }<] (P)(y,)=..<L(P)(y,)=1
or I—IJ(I‘){\ J=L(E }{\ }>L([’} >...>L[I’ (v )=0

J'I

TEMPORAL CONTINUITY VS. TEMPORAL DISCONTINUITY

Opposilion between lemporal continuily and lemporal discontinuily is a relation belween lasting
sounds (sections) and momentary impulses (points) on the temporal axis in auditive pereeption.
As with the previously discussed opposition between continuity and discontinuily in the spatial
dimension of music, two complementary definitions of contradictory concepts may be given for
the acoustic level:
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Si
- i
S
X=]0, z|
=5,U8,
Figure 15
; L(S)
0 e
Z
Figure 16
Terms:

- positive term (+): L(S)(x)=0;

- negalive lerm (-): L(S)(x)=
version 1: L(S,)(x)=1
version 2: L(S,)(x)=1.

- border-zone i(‘l_lll (#): O<Li(S)<1
version 1: O<L(S )(x)<1
version 2: O<Li(S, }{\}<1

- lransition (—):
version L1: 0=L(S ) (x )<L(S ) (x)<L(S ) (x,)<. <l {h )X,

::l I——lJ(H }(\ }>L{S }( ]>] [.") }{\,] L2L(S ;
version 2 ll—L(h ]( JEL(S, )[\ <L (i } ..<] [h )
or 1=L(S, }{\ ]>L[‘w ]{ =L [.H] 2L(S

h"\

)
[\II
X,)

)

IV

(x )=

LT

(
)
(
)

l\a" ia"\

TEMPORAL MOBILITY VS. TEMPORAL IMMOBILITY

Temporal mobility is a perception of a non-identity relationship between different, separate and
successive sounds, i.e., of a change of their position on the axis of subjective perceplual time, in
traditional terminology known as a “rhythm”. It arises when the lime-span belween conseculive
sound phenomena exceeds some liminal value below which they would be perceived as simultaneous
or as phases of one lasting sound, i.e.. in identily relationship. On the other hand, their lime-span
cannot exceed an upper liminal value above which they would nol be mutually relaled: as events
without any reference Lo each other, that is o say. belonging o distinet perceplional zones.
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The acouslical parameler x of the opposition is thus a time-span between onsels of successive
sounds. Since obviously any lime-span value of successive sounds must be bigger than zero, the
space X of the discussed category is an interval (0, z], where z means the maximal tlime-span value
possible between sounds within one musical piece.' In this space, temporal immobility constitules
a property of those sequences of sound phenomena whose time-span takes values belonging to an
unconnecled fuzzy sel S, consisting of neighbourhoods of zero (S)) and of the maximal value z
(3,). Temporal mobility occurs when the time-span value belongs to the complement X\S:

0
S

X=(0, %]
S=8,U8,
Figure.17

L(S)

Figure 18

Terms:
- positive term (+): L(S)(x)=0;
- negalive term (-): L(S)(x)=1
version 1: L(S )(x)=1
version 2: Li(S. }[\]wl
- border-zone term (*): 0<L(S)<1
version 1: 0<L(S )(x) <1
version 2: 0<L(S,)(x)<1;
- lransition (—):
version 1: 0=L(S ) (x )<L(S,) (x)<SL(S ) (x,)<...<L(S ) (x ) =1
or I=I4 ‘JI){\ )=2L( S }{\ ]>L[b ](\ )2..2L(S ) (x )=0
version 2: 0=L(S,)(x )<L(S, }[\ )<L{ )[\ )< ZL(S ) (x ) =1
or =L (S,}{\ ]>L{S,_] (x,)2L [.H_'J( )2 ZL(S,)(x )=0

"Since this value is indelerminate, space X itsell forms a fuzzy sel.
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MIDDLE REGISTER VS. EXTREME REGISTER

A given sound phenomenon is perceived as representing an extreme register when its frequency is
sufficiently close Lo the limils of the range of audible frequencies, i.e., when il belongs to peripheral
zones. On the other hand, a perceplion of a middle register is characteristic of sounds of frequency
values that take a central position within this range.

The acoustical parameter x of the category is thus frequency. The space X representing the
range of audible frequencies is modelled by an interval [y, z], where y and z are respectively the
highest and the lowest frequency values accessible to human heaving.'" In this space extreme
registers are represented by an incoherent fuzzy sel S consisting of a neighbourhood S, of the
lower limit y and of a neighbourhood S, of the upper limit z, whereas the middle register is
represented by a complement X\S:

X=ly.z]
S=8,U8,
Figure 19
L(S)
0 ; .Z =
Figure 20

Terms:
- positive term (+): L(S)(x)=0;
- negalive lerm (-): L(S)(x)=1
version 1: L(S,)(x)=1
version 2: L(S,)(x)=1.
- border-zone term: 0<L(S)<1
version 1: 0<L(S )(x)<1
version 2: D<L(S,)(x)< 1;
- lransition (—): '
version 1: 0=L(S )(x )<L(S ) (x,)<L(S ) (x,)<..<L(S ) (x ) =1
or 1=L(S ) (x)ZL(S ) (x)2L(S ) (x,)2.. 2L(S ) (x ) =0
version 2: 0=L(S,)(x )<L(S,) (x,)<L(S,) (x,)<..<L(S ) (x )= |
or I:L{Sﬂ}{x“}zhfs_i}{xl]211{32){xijz..z[;{.*}e)(x“}=[)

"' As one knows, thal range is not univocally delineated in itself. Though il is commonly assumed thal the
lowest tones accessible to the human ear are of approximately 15 Hz frequency and the highest ones
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Contrariety

Another type of logical opposition is thal of contrariely constiluling a relation of two positive
logical senlences:
S, V8. 8,

which.in classical two-valued logic meel a condition that they cannot both be true, though both
can be false. This means thal, if sentence s is true, then sentence s, must be false. Gonversely, if
senlence s, is lrue, senlence s, must be ialw —

V(s ) =1=v(s,)=0

vis,)=1=v(s,)=0
As consisting of two positive sentences, each of them possessing its negation, confrariety is a more
complicated type of opposition. It presupposes relations of contradiction and of implication. The
mulual conneclions between those logical relations are summarized in the so called “logical square™

5] e > 52

<¢--p contrariety
<t—p contradiction

—_p implication

In terms of sel theory, contrary senfences s, and s, can be interpreled as sels S, and S,, which

conslitute neighbourhoods of the polar limils of an lntt'nal X=[y. z]:

Si S2
y x 2
S,cX\S,
S (:\\-‘\
‘3 r\‘a —tl
\\[b U, )0
Figure 21

maximally of 16 kHz, those values vary for individual listeners. Moreover, the upper limil is age-dependent.
Children ean hear lones in excess of 16 kHz, bul people over 60 vears of age cannol normally hear lones
above 10 kHz (see Beament 1980: £19). Therefore values of y and z cannol be univocally fixed and the
inferval X itsell'is a fuzzy sel in the axis of [requencies. The [uzziness of interval X is aided by the fact thal,
in musie, il also depends on the ranges of instrumenls.
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Parr One: System

Because both sets are ordinary, i.e., with a clear distinction belween their elements and non-
elements, their characleristic functions L(S ) and L(S,): X—L of sel X inlo sel L={0. 1 } alternale
between values 0 and 1:

l L(Sy)
0 y - -
L={0.1}
Figure 22
L(S;
: (S3)
0 . ¥ -
L={0.1}
LS ) () +L(S,)(x)=0 or L(S ) (x)+L(S,) (x)=1
Figure 23 g G

In phonological theory by Jacobson and Halle. contrariety characterizes binary oppositions
belween prosodic features: high vs. low; strong vs. weak, long vs. shorl. However, when describing
those oppositions, both authors stress their relativeness, which somelimes causes the absolule
value of parameters to differ strongly for the same term. In that case, the same value may represent
different opposita in different contexts, whereby recognition of those features requires them to be
embodied into two adjacent segments of speech as a contrast:

Any prosodic feature is based primarily on the contrast between two variables within the same fime sequence:
the relative voice-pitch, voice-loudness or duration of a given fraction is determined with respect to preceding
and/or succeeding fractions. . . . Tone level, or tone madulation, stress degrees or its decrescendo [stosston),
are always purely relative and highly variable in their absolute magnitudes from speaker fo specker, and
even from one utierance o another in the usage of the same speaker. Also the quantity of a vowel may be
established only in relation fo the quantity of the other vowels within the context or o the subsequent consonants
[consonant feature], while the absolute duration of the long or short vowels in the given language presents o
considerable vacillation in speed, depending upon the speech-habifs of the speaker and his expressive
variations of tempo. (Jakobson and Halle 1956: 25

The reason for the relational nature of prosodic features is primarily thal concepls such as
“high™ and “low”, “long” and “short”, or “strong™ and “weak” are logically indistinel, so (hal
there is no clear borderline between elements and non-elements of the sets that represent them.
Within a given range of frequencies one will always discern such values, which are definitely high.
definitely nol high, and doubtful. Similarly, one will discern definitely low tones, definitely not low
tones, and doubtful ones. In a given interval [y, z] conslituling a space X, they can only be indicated
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BASIC SYSTEM

as neighbourhoods, i.e., sels of values sufficiently close lo its limils. Yet, it is impracticable to
determine univocally the range of “sufficiently close values”, whereby both neighbourhoods S,
and S, form most typical examples of “fuzzy sets™. Moreover, the fuzziness of the conlrariety
relationship, in cases of the binary oppositions under consideration, is also affected by the properties
of perceplual processes discussed in the previous paragraph.'

Contrariety represented by relations of “luzzy sels”™ is thus a type of uppusrlmn in the area of
fuzzy logie, and can be generalized graphically as follows:

S1 S2

i

=[y.
Figure 24

Gharacteristic functions L(S,) and L(S,): X—L of set X inlo sel L= [0.1], and expressing the
logical value of both sentences, thus change between 0 and 1, showing the disposition of probability
with which individual values x are classified as belonging to S, or S, respectively:

L(5)) L(S2)

T; A/_ P

Yy Z
L=10, 1]

0<L(S ) (x) +L(S,) (x)<
Figure 25

Again, as in the case of contradiction, on the ground of values taken by functions L(S,) and L(S,)
one can delineate lerms ol every calegory based on the model of contrariety in fuzzy logic as
intervals of space X. Again also, they are themselves fuzzy sels in thal space.

Opposite terms:

- negalive lerm (-): an interval containing all values X undoubtedly classified as elements of set S,
i.e.. for which L(S))(x)=1:

- positive Lerm (+): an interval containing all values x undoubtedly classified as elements of sel
S, L.e., for which L(S,)(x)=1.

Also the range of an interval X, representing the space of a given contrariely (i.e., the values of its limils y
and z), ean be variously determined. E.o., the range of frequencies accessible Lo an adull man differs
considerably from thal accessible (o a boy or woman. In a similar way, they can also differ for individual
speakers within one group and even for one and the same speaker in different ulterances (see Jakobson and
Halle 1956: 25). Hence the space X itself forms a fuzzy sel within the space of all possible values of a given
parameter, which is sound frequency in the case given.
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Medialive terms:

- simple atemporal medialive term. i.e.. neulral term (0): an interval containing all values x
undoubtedly classified as non-elements of S, and non-elements of S, i.e.. for which

L(S,)(9)+L(S) (x)=0;

- complex atemporal mediative term (): an interval forming a sum of both opposile Lerms, i.e.,
for which L(S )(x)=1 or L{Sﬂ}[,‘(]z I5

- total atemporal mediative term (3): an interval identical with the whole space X, i.e., for which
0<L(S ) (x) +L(S,) (x)=1.

- single lemporal mediative term, i.e. transition (—): a change of value X such thal values L(S, )(x)
change gradually from 0 to I, and values L(S,)(x) change gradually from 1 to 0, or vice versa:
0=L(S ) (x))<L(S ) (x)<SL(S ) (x,)<..<L(S ) (x ) =1
and 1=L(S,) (x))2L(S,) (x)2L(S,) (x,)2...2L(S,) (x ) =0
or:
[=L(S ) (x,)ZL(S ) (x )2LAS, ) (x,)2.. 2L(S ) (x ) =0
and 0=L(S,) (x))<L(S,) (x)<L(S,) (x,)<..<L(S,) (x )= |
As in Lhe case of lransilion in calegories based on the model of contrariely, both conlinuous (Fig.
26a) and discontinuous (Fig. 26b) variations of this process exist only when a parameter of a given
category is nol temporal. Otherwise, only a discontinuous variation of ransifion is accessible:

x K x A
Xp 4 Xp - —
X2 4 Xz 4 120
X1 - X1 —
X0 4 X0
0 — ; 0 R .
o U & T o 1 © ol
L t
Figure 26a Figure 26b

- complex temporal mediative term. i.e., interpenetration: this oceurs when values x classified
univocally as elements of sel S, (i.e., representing a negalive lerm of the category (L(S))(x)=1))
and those classified univocally as elemenls of sel S, (i.e.. representing the positive term of a
calegory (L(S,)(x)=1)) oceur simultaneously. but their ratio changes in a given interval of time. As
the number of elements representing one of the lerms inereases, the number of those representing
the other decreases.
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HIGH REGISTER VS. LOW REGISTER

BASIC SYSTEM

A sound is perceived as belonging to a high register when its frecquency is sufficiently close to the
highesl frequeney value accessible to human hearing. On the other hand, a perception of low
regisler is a characteristic of sounds whose frequency is sufficiently close to the lowest andible

frequency.

The acouslical parameter x of the discussed opposition is thus frequency, and its space X
constitutes an interval [y, z] representing the range of audible frequency values." In this space,
low register is modelled by a fuzzy set S, as a neighbourhood of the lower limit y of the interval [y,
z], and high regisler by a fuzzy set S, as a neighbourhood of the upper limit z:

S1

y
X=[y, z]
Figure 27
L(Sy) L(S2)
0 S’ . =
Figure 28
Terms:

- negalive term (-): L(S ) (x)=1
- positive Lerm (+): L( Jx)=1
- neutral term (0): L(S )+L{ J)=0
- lransition (—):
0=L(S ) x)<L(S ) (x,)<SL(S ) (x,)£...<L(S ) (x,)

amli—l{.\__}{\ ]>L.[b__} >L{S o (% 2“.211 (} 0

or:

|=L(S,)(x,)2L(S ) (x,2L(S ) (x,)2...2L(S ) (x,) =0

and 0=L(S,) (x )<L(S,) (x, )<L(S,) (x,)<..<L(S,) (x )=

M See note 11,
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LOUD DYNAMICS VS. SOFT DYNAMICS

A perception of loud dynamics arises from sound phenomena whose inlensity value is sufficiently
close to the pain threshold. whereas quiet dynamics characterizes sounds of inlensily sulficiently
close to the threshold of andibility of human hearing.

The acouslical parameler x of this opposition is intensity. Its space X forms an interval [y, z], v
and z representing thresholds of audibility and pain respectively.'* A soft dynamic is Lo be modelled
as a fuzzy sel S, constituting a neighbourhood of the lower limil y, and loud dynamies by a fuzzy
set S, as a 11mghlmmhumi of the upper limit z of interval X:

S1 S2

y

X=ly, z]
Figure 29

L(S;) L(S2)

0

Figure 30

Terms:
- negalive term (-): L(S1)(x)=1
- posilive term (+): L(S2)(x)=1
- neutral term (0): LIS+ 1(82)=0
- transition (—):
0=L(S ) (x,)<L(S ) (x,)SL(S ) (x,)<..<L(S ) (x ) =1
and 1=L (‘3,_,){ ,,)>L[b__]( >1 (S)(x,)=.. sl (% )(x,)=0
or:
[=L(S,)(x )ZLS ) (x,)ZL(S ) (x,)2.. 2L(S ) (x )=0
and U—I. (S__.]{ )<I {h )(x }<i [\ )(x,)<.. sl; ‘.\__J(x“}—l

" Like the range of frequency. also the intensity range is nol univocally stated. 1L varies mainly with frequency
and duration of sound as well as with individual capabilities of listeners (capabilities thal display significant
differences in respeet of intensily). Therefore the inlerval [y z], as the space X of the category “loud vs. sofl
dynamies”, itself forms a fuzzy sel.
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MINIMAL TIME-SPAN VS. MAXIMAL TIME-SPAN

The acoustical parameter x of this category is a lime-span belween the onsets of two successive
sound phenomena. Yel, a perception of a time-span between two different sounds arises only
when [he physical time-span value exceeds a liminal value, i.e.. a threshold of discernibility below
which two sounds would be perceived as simultaneous or fuse into one lasting sound phenomenon.
Space X, conlaining all possible values of x within this category, forms thus an interval [y, z],
where y is a liminal value of the threshold of discernibility and z is the time-span value maximal
within a musical piece.'® In this space, the minimal time-span as the negative term of the discussed
category is represented by a fuzzy set S, which forms a neighbourhood of the lower limit y of the
interval X: the maximal time-span is represenied by a fuzzy set S, as a neighbourhood of the
upper limil z of the interval X:

St S2

X=[y. 7]
Figure 31
L(5) L(S2)
0L k . b
Figure 32
Terms:

- negalive term (-): L(S ) (x)=1
- positive term (+): L(S,}(x)=1
- neutral term (0): IJ{S,}IX]+];{S_,}(X}={'I
- lransition (—): y
0=L(S ) (x,)=L(S ) (x,)<L(S ) (x )<...<L(S ) (x ) =1
and i—l;{h__} X ]>l (S__] X ]>L(Sﬂ]{\_}2...214(83](:("]=t]
or:
1=L(S, ) (x )ZL(S ) (x )ZL(S )(x,)=... J}(\}
and (l—l (5,)(x) <] [h] <L{%,} _}S SIS, =]

5 See nole 8.
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Formal incompatibilities

[n principle, the categories of the basic system of Penderecki’s sonorism are mutually independent,
in so far as they have different acoustical parameters and, consequently, are defined in different
spaces. If it is the case for a given pair of categories, then any term of one calegory can co-oceur,
i.e., is compatible with any term of the other.

Most combinable pairs of the above-discussed categories comply with this condition. However,
there are exceptions. One is “extreme vs. middle register” and “high vs. low register”, whose
common acouslical parameter is frequency. Another exception is “temporal mobility vs. immobility”
and “minimal vs. maximal lime-span”, which share a parameler thal is an acoustical lime-span
value between onsels of successive sound phenomena. In either pair the former category represents
the type of contradiction, and the latter the type of contrariety. What is more, fuzzy sels 5, and S,
modelling contrary concepls, are identical with subsets of an unconnected fuzzy set S representing
one of the contradictory concepts.'

The just-described relationship linking calegories of every pair is plainly of a hierarchical
character. The superior category is constituted by contradiction, while the subordinate one is
created by contrariety, the latter producing a further differentiation within the negative of the
contradiclory concepts:

[ |
middle register (+) extreme register (-)
|
|

[
high register (+) low register (-)

[ I
temporal mobility (+) temporal immobility (-)
l

I |
maximal time-span (+) minimal time-span (-)

The fact that, in every pair, the two hierarchically linked categories are defined within the same
space causes their total mediative terms, identical with that space X, to be equivalent. Yel, the
equivalence also connects individual intervals within that space, i.e.. individual simple atemporal
terms of those calegories as well as their simple temporal terms, as shown in the following table:

"“n case of the pair consisting of *lemporal mobility vs. immobility” and “minimal vs, maximal lime-span”,
sel 8|, which represents a perception of minimal time-span, is slightly different from the equivalent subset
of set S, which represents a perception of temporal immobility. This stems from the difference belween
spaces of both categories: while space X of the latter forms an interval (0. z], the former is defined in a space
X as being an interval [y, z), where y signifies a lime-span value thal is sufficiently close lo zero, and that is
equal Lo the threshold of discernibility belween successive sound phenomena. However, time-span values
below y would ocenr only in a piece consisling of a single impulse performed by several instruments, or of
one suslained sound—a situation that never happens. Normally, time-spans lake always values from an
interval [y, z| constituting space X of the category “minimal vs. maximal lime-span”. Therefore, the difference
hetween spaces of both categories is purely theorelical and in praetice. for the sake of simplicily, one ean
acknowledge an identity both of those two spaces and of their sels ..
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Contradiction Contrariety
negative term (version 1) = negative term
negative term (version 2) L positive term
positive term =4 neutral term
border-zone term = -
transition between versions 1 and 2 = transition
of the negative term
transition between neutral
transition (version 1) = andpositive term
transition (version 2) ~ transition between neutral
andnegative term

One can see thal the border-zone term of the contradiction has no equivalent in any term of its
subordinated contrariely. This is why border-zone terms of categories “extreme vs. middle register”
and “temporal mobility vs. immobility” do not oceur in Penderecki’s pieces. On the other hand,
[ransilions belween opposile terms of one of the hierarchically linked calegories bring aboul a
rise of new types of transition in the other (in italics). As regards the contradiction, such a new
[ransilion is that between two different versions of'its negative term. In the category of contrariety
there arise two new transitions proceeding between its neutral and one of opposite terms. Those
lypes of transilions, not justified within their own categories as mediations of opposite terms,
constitule side effects of such regular mediations in the other—superior or subordinate—category
and, as such, resull from the hierarchical link between them. The only exceplion—i.e., the only
Lype of lransilion proceeding nol between opposite lerms bul involving mediative ones, and nol
Jjustified by any regular transition in the hierarchically linked opposition—is that between a middle
register and the total sound space; that is, between the positive and tolal term of eategory “middle
vs. extreme register” or between the neutral and total term of category “high vs. low register”.
This phenomenon has, however, its origins in the evolution of Penderecki’s sonoristic style and.
as such, will be explained only in Chapter 10.

Another case of equivalence oceurs belween terms ol calegories “minimal vs. maximal lime-
span” and “temporal mobility vs. immobility”™ on one hand. and “temporal continuily vs.
discontinuity” on the other, the parameler of the latter category defined as the time-span belween
suceessive impulses. Even though it differs from the acoustical parameter of the two former
hierarchically linked categories (which is the lime-span between onsels of successive sound
phenomena irrespective of their duration, i.e., whether they are momentary impulses or lasting
sounds), this difference disappears in cases of very small time-span values. This is so because the
very notion of successive phenomena implies that the preceding event must be cancelled before
each conseculive event slarts. Minimal time-span values thus also imply minimal duration values
and henee momentary sound phenomena (impulses). Therefore, the negative Lerm of calegory
“maximal vs. minimal time-span” and ils equivalent version | of the negalive term of eategory
“lemporal mobilily vs. immobilily”™ (which presuppose lime-spans close Lo the threshold of
discernibility between successive sounds) are, in turn, equivalent to the border-zone term of the
calegory “temporal conlinuity vs. discontinuity™ in ils second definition (i.e.. version 2).
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temporal mobility vs. immobility maximal vs. minimal time-span temporal continuity vs. discontinuity

negative term (version 1) = negative term = border-zone term

Apart from the interdependencies of different categories in Penderecki’s basic system, which
stem from their common acoustical parameter and take a logical shape of equivalence as a mutual
implication between terms, there also exist a few other cases of interdependencies, in the form of
ordinary, one-way implications. All of them involve transition and resull from the temporal character
of that mediative lerm. In the case of the hierarchically linked categories “high vs. low register”
and “extreme vs. middle registers™, lransitions presuppose a change of frequency in lime unil
which is otherwise an acoustical parameler of “spatial mobility vs. spatial immobilily™ and,
henceforth, imply a positive Lerm of the latter opposition. Finally, the very notion of a conlinuous
change of a given atemporal parameter, which is inherenl to conlinuous variations of Lransitions,
presupposes a long duration of a sound phenomenon, duration value constituting a parameter of
the first definition of “temporal continuity vs. discontinuily™. Therefore. a positive term of the
category “temporal conlinuity vs. disconlinuity™ is implied by continuous lransitions within
oppositions “loud vs. soft dynamics™, “high vs. low register”, “extreme vs. middle register”, “spatial
conlinuily vs. discontinuity” and “spatial mobility vs. immobility”. All those cases of implication
are summarized in the lables below.

middle vs. extreme register spatial mobility vs. immobility
high vs. low register *

transition = positive term

loud vs. soft dynamics temporal continuity vs. discontinuity
middle vs. extreme register
high vs. low register
spatial continuity vs. discontinuity
spatial mobility vs. immobility

transition (continuous variation) —" positive term

Obviously, the jusl discovered logical relations of implication and equivalence preclude some
combinalions of terms, thereby resnlting in the phenomenon of incompalibilities. In the case of
implicalion, an “implying” term of one category is incompalible with all terms of the other calegory
excepl the *implied” one. In the case of equivalence, this incompalibility works in two ways, so
thal either of the equivalent terms is incompatible with all its non-equivalent lerms of the other
category. Such incompalibililies oceurring belween terms ol the calegories of the basic subsystem—
resulting from logical dependencies between those categories and hence originating in their very
nalure—conslilule formal incompalibilities of the system of Penderecki’s sonoristic style.
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5.1.2. MORPHOLOGY

On the paradigmalic axis, the categories established by binary opposilions discussed in the previous
chapler account for the morphology of the basic system. This is so because a combinatory of their
lerms generales an inventory of units in Penderecki’s sonoristic style. Each unil is thus a bundle
of terms chosen from individual calegories of Penderecki’s sonorism and, as such, constitutes a
musical counterpart of the linguistic phoneme as a bundle of distinctive features (phemes) chosen
from phemic categories. Consequently, just as every phoneme ean be completely defined by the
distinetive features embodied in it, whal is sufficient to define a given musical unit of Penderecki’s
sonorism is a specification of its component terms within individual categories. An example of
such a definition is given in the following chart:

spatial continuity/discontinuity +

temporal continuity/discontinuity +

spatial mobility/immobility %

temporal mobility/immobility -

maximal/minimal time-span

middle/extreme register

of| +| +

high/low register

loud/soft dynamics

-

Figure 33

Because every calegory. from among eight calegories of the basie system, is modelled by a one-
dimensional space X (two pairs of hierarchically linked categories sharing the same spaces). the
unils of Penderecki’s sonoristic style can be seen mathematically as objects in six-dimensional
space, whose coordinates are the componenl terms. However, since those coordinates are not
points, but intervals within spaces of their proper categories, it follows that the syntactical units
of Penderecki’s sonorism are not single sounds, but segments. i.e., sets of several individual
sound phenomena. Even though there occasionally oceur segments consisting of single sounds,
they are thus to be trealed as liminal cases of segments, in the same way as a sel conlaining only
one element forms a liminal set. Otherwise, not every segment is permitted to consist of only one
sound phenomenon. One will relurn to this issue in Chapler 6, after a discussion of
interdependencies between segments and their component sounds.

Since every segmenl is fully defined by ils conslitutive features expressed in terms of the basic
system calegories, a difference of even one category between combinations of terms defining lwo
segments requires that such segments be considered as different. On the other hand, if two
segmenls ¢an be defined by the same configuration of component lerms, they are identical: i.e..
they form two realizalions of the same unil, even if otherwise their sound contenls display
considerable differences. Thus, inasmuch as those differences do not threaten the constitutive
lerms, they are irrelevanl for segments. which, like linguistic phonemes, conslitule abstract
invariants on the level of 