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Φ expansions 
For Chamber Orchestra 

 
Preface:  

 
Φ expansions was written as part of my master’s research project that investigates the relationship 

between musical cognitive theories and compositional approaches. The study of music cognition 
generally spans across multiple disciplines (e.g. experimental psychology, computer science and 

neurology)1, but the core inspiration of this piece comes from an interesting comparison drawn 
between generative linguistics and Schenkerian Analysis. The syntax of human languages is 

apparently structured similarly to embellishments in music, where one can elaborate a subject and 

verb at will with adjectives, adverbs, prepositional phrases, and subordinate clauses.2 Likewise, in 
Schenkerian analysis, the foreground of most tonal pieces can be viewed as prolongations and 

diminutions of the Ursatz.3 

 
The idea of structural hierarchy from Schenkerian analysis is often non-existent in contemporary 

music, because it relies on having a tonic and a dominant that functions as referential tones to 
establish a sense of structural importance. With this piece, I wanted to bring back the old idea of 

structural hierarchy into new music, but without revisiting tonality. I am not particularly trying to avoid 
tonality, but my understanding of music history and modern aesthetics in new music has 

encouraged me to make the decision to find new ways of exploring structural hierarchy.  

  
Instead of having a clear tonic, this piece uses the unique timbre of singing wine glasses as a 

‘referential tone’. The wine glasses’ sounds will only be emphasized at structurally important 
moments, i.e. cadences at the end of each section. The wine glasses will first be heard as a minor 3rd 

of G and B♭, and then it becomes a recurring sound that can be heard at the beginning of each 
section to establish a sense of ‘home’, therefore becoming structurally important. This ‘referential 

tone’ eventually starts to change in pitch, duration, timbre, and in other ways just as the tonic in 
traditional music would be elaborated. With this piece, I’ve also explored different levels of timbral 

hierarchy, where sometimes instruments would imitate the wine glasses, and sometimes the wine 

glasses would become ambiguous.  I’ve also found aspects of metrical hierarchy interesting; there 
are sections in the piece that tries to ignore the downbeat, but also some moments that confine to 

the conventional 4/4 time.  

 
1 Jay Dowling and Dane L. Harwood, Music Cognition (Orlando: Acad. Press, 1986)), P.6 
2 Fred Lerdahl and Ray Jackendoff, A Generative Theory of Tonal Music (Cambridge: The MIT Press, 2017)) P.5 
3 Allen Forte and Steven E. Gilbert, Introduction to Schenkerian Analysis (New York: W. W. Norton and Company, 1982)) P.10 
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The piece is written in an expanding form that is similar to the traditional theme and variation, where 

the theme would be the referential wine glasses, and each variation is 2/3 longer than the previous. 
In other words, the rate of expansion is Φ (1.6), also known as the golden ratio. From the halfway 

point of the piece, the expansion process becomes reversed, where each variation is Φ times shorter 
than the previous, and eventually contracts into the beginning referential theme of the wine glasses.  

Rehearsal marks in this version of the score are used for analytical purposes only, to indicate 
separation between variations, but in a real performance, structural events are not always clear to 

the orchestra and to the audience.  

 
It is also notable that the expanding variation is not a unitary process. Multiple streams of musical 

ideas often overlap each other, but usually segregated with the use of orchestration or tempo/pitch 
proximity. These motives usually start as embellishments to a variation, and eventually grows to 

become its own section. This creates a quasi-process piece that sounds more syntactic when 
compared to Minimalist or spectral processes. Although each variation is different, the flow of 

musical idea is continuous, therefore transitions between variations are often smooth rather than 
sudden. Longer variations do not necessarily mean more complex music, but rather a more 

extensively prolongated expansion of the initial reference tone.  

 
The rest of my research can hopefully be reflected in the music itself. I’ve been fascinated by new 

theories such as those about tension and relaxation tendencies, grouping and segregation of 
structures, and the stability spectrum of order and disorder. Although these subjects were not 

explicitly experimented with in the piece, there is certainly a degree of unconscious influence in my 
writing that came from my newly found perspective of musical cognition.   
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Special techniques and Notations:  

 

Flutes 1, 2: Tongue ram, Flutter Tongue, Air sounds 
Clarinets 1, 2: Slap tongue, Flutter Tongue, Multiphonics (diamond note-head), Air sounds 
 
Horns 1, 2: Straight Mute 
Trumpets 1, 2: Straight Mute 
Trombone: Straight Mute 
 

Wine Glasses: Singing Wine glasses (S), Bowed, Malleted Wine glass ( ) 

Tam-tam: Bowed, Scrape with Triangle Beater (cross note-head) 

Vibraphone: Bowed 

Crotales: Bowed 

Cymbals: Bowed 

 

Strings: Bartok Pizz (  ), Flautando, Ricochet, Sul Tasto, Molto Sul Ponticello (m.s.p) 

Cello: Seagull Effect, Harmonic Glissando 

 
 
 
 
 
 
 
(Ca. 35’00) 
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Instrumentation: 

 
Flute 1 

Flute 2 (Doubling Piccolo) 
Oboe 1 

Cor Anglais 
Clarinet in B♭ 1 

Clarinet in B♭ 2 (Doubling Bass Clarinet) 

Bassoon 1 
Bassoon 2 (Doubling Contrabassoon) 

 
Horn in F 1 

Horn in F 2 
Trumpet in B♭ 1 

Trumpet in B♭ 2 
Trombone in B♭  

 

Percussionist 1: Bass Drum, Marimba, Snare Drum, 3 Wine Glasses (A, B♭, B♮) 
Percussionist 2: Claves, Tom-toms (4 drums), 3 Wine Glasses (G, G♯, A), Vibraphone 
Percussionist 3: Crotales, Cymbals. Tam-tam. Triangle, Woodblocks (4 blocks) 

Percussionist 4: Glockenspiel, Timpani (3 Drums) 
 

Piano 
 

Violin 1 
Violin 2 

Viola 

Cello 
Double Bass 
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