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Not So Fast: Notes on Musical Time

Introduction
My chosen area of research is musical time: what it means and its implications for composers, performers and audiences. As a practitioner, I am particularly interested in questions around extreme slowness, including whether, beyond a certain point, music stops stretching and simply ‘breaks’. This essay does not attempt any grand conceptual synthesis, but rather attempts to present an insight into my reading on three key themes – time, discontinuity and slowness – as they relate to music practice and theory.

Time 
“No two moments are identical in a conscious being.” –Henri Bergson (quoted in Barnard, 2011 : 16)
Playing Scales
Music is generally understood as unfolding over time. Indeed, elementary musical building blocks such as pitch and timbre are only revealed in the time domain (Wishart, 1996 : 55). But if music is, as Trevor Wishart (1996 : 39) suggests, the “time-based experience in sound”, then what is time? Arguments over the nature of time have persisted for thousands of years. Around 500 BCE, the philosophers Heraclitus and Parmenides proffered two opposing notions of time: one as a flowing, dynamic ‘river’, the other as a fixed ‘road’, permanent and unchanging (Savitt, 2017). These ideas were later codified in two metaphysical models: presentism, in which time exists only as an ever-changing Now, and eternalism, which posits that all time, past, present and future, exists simultaneously (Savitt, 2017). In the presentist model, music is merely a succession of moments that flicker in and out of existence, while the eternalist view is that all points of a musical piece coexist at once, analogous to the “timeless, spatialised present” (Wishart, 1996 : 38) of a musical score. 
A third model, possibilism, corresponds more closely to our lived experience of time (Savitt, 2017). Here, the past is settled while the future remains open and fluid. The present moment is a membranous sliver of Now atop a hinterland of memory and experience. This sliver is sometimes referred to as the ‘specious present’, defined by the philosopher William James as “the short duration of which we are immediately and incessantly sensible” (Le Poidevin, 2015). It has been estimated to span between 600–6000 ms (Roads, 2004 : 4; 2015 : 140) – long enough that we perceive the link between successive musical events. Beyond this threshold, we are unreliable judges of duration: as the musician and theorist Curtis Roads has noted, there is no time equivalent of absolute pitch, and our subjective sense of time is at the mercy of musical (and other) effects (Roads, 2015 : 140–141). 
Music exists on multiple timescales. In his influential book Microsound, Roads formulated an hierarchy of musical timescales ranging from the infinitely large to infinitesimally small (Roads, 2004 : 3). Among these, Roads identified a ‘mesostructural’ scale measured in seconds or minutes at which individual sound objects are ordered into rhythmic or melodic structures. Many writers have noted a correlation between events at this timescale and the mechanical processes of the human body – the pendulum swings of our limbs (Hall, 2002 : 113), the paralingual patterns of speech (Wishart, 1996 : 313) a mother’s somatic rhythms rippling through the amniotic sac (Toop, 1995 : 154) – and researchers have tied the boundaries of rhythmic perception to the timescales of human motor, sensory and cognitive functions (Fraisse, 1955, 1971; London, 2006; Repp, 2011). Bypassing vocabulary and syntax, music “corresponds directly with the continuum of our experiencing” (Wishart, 1996 : 17), consciousness articulated as melody (Barnard, 2001 : 11).
 
Releasing Time
“There can be no right making of music,” John Cage wrote around 1949, “that does not structure itself from the very roots of sound and silence – lengths of time” (Griffiths, 2010 : 23). Elevating time to the forefront of the composer’s concerns was Cage’s way of shaking off the “burden of psychological intentions” to create a music that expressed precisely nothing (Nyman, 1999 : 60). It reached its apotheosis with 4’33”, which consists entirely of a pre-determined length of time. For Cage, duration took precedence over content, and “could be as well expressed by the absence of […] materials as by their presence” (Nyman, 1999 : 32). Other composers followed suit, “releasing time” through process, chance and unconventional instructions such as ‘the duration may be anything from no time to any time’ (Nyman, 1999 : 12).
Relativity put paid to ideas of simultaneity and universal time (Savitt, 2017). Soon after, the physicist Dennis Gabor’s inquiries into the micro-temporal structure of sound provided, for composers at least, comparable insights (Roads, 2004 : vii, 57). Meanwhile, technology was remaking the rules around musical time. Cage discovered that, on tape, a second “became fifteen inches. It became something quite long that could be cut up” (Roads, 2015 : 153). Computers revealed what Wishart (1996 : 29) has called the “continuum architecture” of sounds, atomised by Roads into shifting clouds of sonic dust cut loose from its temporal anchors (Roads, 2004 : 40). At the other end of the timescale, new electronic instruments enabled the creation of long-scale, evolving sound morphologies that stretched musical time into new shapes. 

Discontinuity
“I make one sound and then I move on to the next” –Morton Feldman (quoted in Nyman, 999 : 53)
The Granular Universe
For most of history, Western music has been organised into flows and tonal systems that drive forwards through linear time (Imberty, 2008). This sense of progression and purpose has been understood to provide continuity, form and unity to the work (Fink, 2005 : 31). 
Space and time, however, are discontinuous. If you chop space into smaller and smaller pieces, eventually you hit a limit: the Planck length. The time it takes for light to cross this length in a vacuum is the Planck time (Williams, 2010): the smallest division of what, until relatively recently, we believed was indivisible. Down here at the level of the very tiny, crystal lattices vibrate with the smallest sounds we know, discrete pips of ultrasonic energy dubbed phonons by Einstein (Roads, 2004 : 34). Larger sonic molecules agglomerate into ordinary sounds. Everything is compound, granular. 
[bookmark: _Hlk8164283]After Einstein, continuity was unfashionable. Composers began to confront a universe with “gaps between the paving stones, inaccessible and filled with nothing” (Xenakis, quoted in Roads, 2004 : 36). Early modernists such as Satie and Debussy experimented with the fragmentation of the “musical temporal envelope” (Imberty, 2008), introducing extreme repetition – Satie’s Vieux Séquins et Vieilles Cuirasses ends with an eight-beat phrase repeated 380 times (Nyman, 1999 : 36) – and amorphous passages of pure timbre (Ross, 2007 : 47). Cage used chance operations to produce an anti-teleological music of indeterminate “moments”, pianos and string ensembles reduced to “reservoir[s] of unconnected sounds” (Griffiths, 2010 : 24). He was followed by Stockhausen, whose “moment-form” expressed a radical presentist conception of vertical wafers of self-contained musical time (Griffiths, 2010 : 162) and Xenakis, who resorted to stochastic processes to calculate probabilistic musical textures (Griffiths, 2010 : 102).
While many composers remained concerned with contoured musical functions such as gesture, transition and sound morphology (Wishart, 1996 : 99; 111), it was often in the context of a discontinuous structure in which sound objects were not bent into “musical shapes or artifacts […] as though they were parts of a discursive language of argument” (Nyman, 1999 : 32). Morton Feldman, in pieces such as Projections (1950–51), was among the first to “succeed in unfixing the melodic continuity, in dissolving the ‘logical’ connections between one sound and the next” (Nyman, 999 : 53). 

Coming Unstuck
Sounds glue themselves together. By a process called forward masking, individual pulses less than 100 ms apart present themselves to our ears as single, fused events (Roads, 2004 : 22). Longer intervals divide pulses into rhythm and metre, until about 1500 ms (40 beats per minute), when our ability to follow the beat starts to break down (Fraisse, 1966; London, 2006). Beyond this, only the particular morphologies of sounds join them to one another: the slow envelope release of an undamped piano string, the complex reverberations of a concert hall, the persistent ‘hum note’ of a struck bell (Eno, 2008 : 409). 
When the mid-20th century avant-garde opened the door to discontinuity, silence – “the opposite and necessary coexistent of sound” (Cage, quoted in Nyman, 1999 : 32) – slipped in alongside it. Cage welcomed silence as a source of unintentionality (Nyman, 1999 : 62), observing that “when silence […] is not in evidence, the will of the composer is.” Yet for the composer and writer Jennie Gottschalk, “a silence can be […] filled with intention, it can be measured, and it can have character” (Gottschalk, 2016 : 30). The composer Bernhard Günter characterises silence as a kind of time machine, a “projection surface for the listener’s recollections of what he [sic] has heard so far, and his extrapolations as to what he will hear as the piece goes on” (quoted in Gottschalk, 2016 : 25). Silence can thus be an essential space for what Gottschalk terms “retrospective listening”, in which the listener becomes fully aware of the “presence and density of a sound after it [has] stopped” (Rhodri Davies, quoted in Gottschalk, 2016 : 32). 
Gottschalk (2016 : 31) notes that silence is less an absence than a “floor of sonic activity”, and composers such as Günter and Jakob Ullmann have exploited this distinction to create extremely quiet music that blurs the threshold between foreground and background sound (Gottschalk, 2016 : 24). 

Radical Discontinuity
Above a certain timescale, a piece of music exists more fully as an idea than as a direct experience (Roads, 2015 : 285). Extremely long-duration pieces become “abstract entit[ies] existing outside time” (Wishart, 1996 : 39). At least two such pieces are currently underway: one is a performance in Halberstadt, Germany of a John Cage work called As Slow as Possible (Organ2/ASLSP) projected to last for 639 years (www.aslsp.org/de/das-projekt.html). The other is Longplayer, an original work by Jem Finer, slated to end in 2999 (https://longplayer.org/about/overview/). These installations serve to “conceptualize the imagined connection between us and the most distant past and future” (Rehding, 2015). Both make use of sustaining or highly reverberant sound morphologies to cohere their sparse materials. However, the works’ historical scale makes them vulnerable to more profound, non-musical discontinuities (https://longplayer.org/about/survival/). 
The US Department of Energy has been contending with the prospect of radical historical discontinuity since at least 1981 (Oberhaus, 2017), when it set up a panel of semioticians to attempt to establish universal signifiers of danger in the architecture and signage of nuclear-waste storage facilities, whose lifetimes are measured in tens of thousands of years (Benford, 2000). An early suggestion was the foundation of an “atomic priesthood” to hoard critical information as myth (Sebeok, 1984). It’s tempting to speculate that the abstract and mysterious nature of these deep-time musical projects might spontaneously generate such developments among our distant descendants. 

Slowness
 “Where are you hurrying?” –Shinichi Suzuki (quoted in Fink, 2005 : 227)
Boredom
The inevitable corollary of living in a moment of extreme rapidity in social, environmental and technological change is the desire for slowness, expressed in the establishment of the Slow Food movement in Paris in December, 1989 (Lim, 2014 : 2). The Slow ideology emphasized localism and artisanship over globalization and speed and was embraced by other cultural sectors, including globalized industries such as travel, fashion and film (Lim, 2014 : 4). 
Characterised by longueurs, extreme duration and oblique narrative strategies, Slow Cinema was a reaction to the acceleration of mainstream filmic narrative (Lim, 2014 : 6; 8). An eventual backlash against the movement was led by an editorial in Sight & Sound in which Nick James, echoing Jacques Attali’s Cassandra-like warning that “the stockpiling of use-time in the commodity object is fundamentally a herald of death” (Fink, 2005 : 7), decried the cinema of arty long takes as demanding “great swathes of our precious time to achieve quite fleeting and slender […] effects” (James, 2010). James saw in boredom a “threat”; yet for some, boredom is an opportunity. The Fluxus composer Dick Higgins believed that “implicit within extreme boredom is extreme danger, and thus extreme excitement” (Fink, 2005 : 5), noting the “dialectic between boredom and intensity” in Cage’s work (Nyman, 1999 : 36). 

What is Slow?
A Slow Music movement has yet to gain widespread traction, although the popularity of the ‘spiritual miminalists’ Górecki and Pärt along with ‘new classical’ artists such as Max Richter and Ludovico Einaudi, the most-streamed classical artist in 2018 (Parr, 2019), suggests an appetite for music of “slow tempi and static harmonies” (Rutherford-Johnson, 2017 : 25). But is this ‘slow music’?
Numerous studies have been undertaken of the psychological and physiological effects on humans of slow music (Liu et al 2018; Navarro et al, 2018; Eroglu et al, 2005). A problem with these studies is that slowness as a metric is not well defined, with one study (Birnbaum et al, 2009) using music of up to 114 bpm, moderato in standard tempo marking. Furthermore, as noted by Curtis Roads (2004 : 11), “the perception of time flow […] depends on the objective nature of the musical materials” as well as the listener’s attentiveness, understanding and enjoyment of the piece.
As a thought experiment, however, one could imagine a sliding scale of slowness bookended by, respectively, La Monte Young’s continuous drone piece Composition 1960 No. 7 and Cage’s 4’33”. Each of these works represents a kind of null point, absent the reference events that typically mark the passage of musical time (Roads, 2004 : 11), and thus each is effectively silent (Rehding, 2015). In order to be perceived as slow rather than static, there must be forward progression from event to event within the piece (Neely, 2018). Roads’s hierarchy of timescales suggests that this progression will most often occur at the mesostructural (divisions of form) or macrostructural (overall musical architecture) scales (Roads, 2004 : 3). Thus Steve Reich’s Music for 18 Musicians (Reich, 1976), though ‘rapid’ (204–210 bpm, or prestissimo) at the mesostructural scale, can be regarded as ‘slow’ at the macrostructural scale at which it painstakingly works through its phases. 

Going Slow
In 9 Beet Stretch by Leif Inge, a recording of Beethoven’s Ninth Symphony is stretched to 24 hours without changing pitch (Inge, www.expandedfield.net/). Works like this, made with free software, demonstrate how technologies such as granular synthesis have dissolved the conventional performance limitations of musical time. Meanwhile, in the analogue realm, extremely slow music is notoriously demanding on musicians’ physical endurance, concentration and technique (Richardson, 2009). Performing Takehisa Kosugi’s Anima 7, the pianist John Tilbury found every “simple reflex action turn[ed] into an inhibiting dilemma” (Nyman, 1999 : 15). Similarly, Kunsu Shim’s expanding space in limited time requires a violinist to bow with almost superhuman circumspection (Gottschalk, 2016 : 85). Michael Nyman notes how works like these throw up “unforeseen, near-crippling problems”, drawing performers (and, one imagines, audiences) “outside the universe of [their] known physical functioning” (Nyman, 1999 : 81). 

Conclusion
Time is really a very important aspect of universal structure. What I have learned is it goes very slowly.” –La Monte Young (quoted in Toop, 1995 : 179)

[bookmark: _GoBack]I have always been attracted to the high-wire act of a singer singing at the top of his register, a clarinettist overblowing her instrument so that it squawks like an angry duck. Similarly, music pushed to the limits of its fabric, to the extremes of length or slowness so that it, the musicians and the listener threaten to break, is an act of dare-devilry that is inherently exciting. Musically, time is of the essence; musical time, however, is unstable: it can be pushed and pulled, fragmented and reordered. It can snap like a necklace, scattering beads of sound in all directions. But it is also a useful lens through which to examine musical developments since modernism, as composers such as John Cage have foregrounded it in their practice, and technology has burrowed deep into the continuum to discover new ways of unspooling sound. Therefore I propose to write my dissertation on the subject of ‘How to Break Music: the Limits of Musical Time’, focussing on work that engages with ideas of slowness and liminality, ‘threshold’ music that tests not just musical time but definitions of music itself.

Bibliography

Books & E-Books
Barnard, G.W. (2001) Living Consciousness : The Metaphysical Vision of Henri Bergson. Albany, NY: State University of New York Press
Chanan, M. (1994) Musica Practica: The Social Practice of Western Music from Gregorian Chant to Postmodernism. London: Verso
Eno, B. (2008) ‘Bells and Their History’, in Miller, P.D. (ed.) Sound Unbound. Cambridge, Mass./London: MIT Press
Fink, R. (2005) Repeating Ourselves: American Minimal Music as Cultural Practice. Berkeley, CA and Los Angeles: University of California Press
Gottschalk, J. (2016) Experimental Music Since 1970. London: Bloomsbury
Griffiths, P. (2010) Modern Music and After (3rd Ed.). Oxford: Oxford University Press
Hall, D.E. (2002) Musical Acoustics (3rd Ed.). Pacific Grove, CA: Brooks/Cole
Lim, S.H. (2014) Tsai Ming-liang and a Cinema of Slowness. Honolulu: University of Hawai‘i Press
Nyman, M. (1999) Experimental Music: Cage and Beyond (2nd Ed.). Cambridge: Cambridge University Press
Roads, C. (2015) Composing Electronic Music: A New Aesthetic. Oxford: Oxford University Press
Roads, C. (2004) Microsound. Cambridge, Mass./London: MIT Press
Ross, A. (2007) The Rest Is Noise. London: Fourth Estate
Rutherford-Johnson, T. (2017) Music After the Fall: Modern Composition and Culture Since 1989. Oakland, CA: University of California Press
Toop, D. (1995) Ocean of Sound. London: Serpent’s Tail 

Government Reports
Human Interference Task Force (HITF) (1984) Reducing the likelihood of future human activities that could affect geologic high-level waste repositories. Columbus, OH: Office of Nuclear Waste Isolation
Sebeok, T.A. (1984) Communication Measures to Bridge Ten Millennia. Columbus, OH: Office of Nuclear Waste Isolation
Trauth, K.M., Hora, S.C. and Guzowski, R.B. (1993) Expert Judgement on Markers to Deter Inadvertent Human Intrusion into the Waste Isolation Pilot Plant. Albuquerque, NM: United States Department of Energy.

Journals
Birnbaum, L., Boone, T., Huschle, B. (2009) ‘Cardiovascular responses to music tempo during steady-state exercise’. Journal of Exercise Physiology Online, 12(1).
Eroglu, S., Machleit, K., Chebat, J.-C. (2005) ‘The Interaction of Retail Density and Music Tempo: Effects on Shopper Responses’, Psychology & Marketing, Vol. 22(7): pp. 577–589
Fraisse, P. (1966) ‘Anticipation of Rhythmic Stimuli: Speed of Establishment and Precision of Synchronization’, reprinted in Psychomusicology: Music, Mind and Brain, Vol. 22, No. 1, pp. 84–93
Fraisse, P. and Voillaume, C. (1971) ‘The Subject’s References in Synchronization and Pseudo-Synchronization’, reprinted in Psychomusicology: Music, Mind and Brain, Vol 20, No 1 & No 2, pp. 170–176
Fraisse, P. and Ehrlich, S. (1955) ‘Note on the Possibility of Syncopating as a Function of the Tempo of a Sequence’, reprinted in Psychomusicology: Music, Mind and Brain, Vol 20, No 1 & No 2, pp. 167–169
Imberty, M. (2008) ‘Narrative, splintered temporalities and the unconscious in 20th century music’, Musicae Scientiae, 12(1_suppl), pp. 129–146. doi: 10.1177/1029864908012001061
Liu, Y., Liu G., Wei, D., Li, Q., Yuan, G., Wu, S., Wang, G., Zhao, X. (2018) ‘Effects of Musical Tempo on Musicians’ and Non-musicians’ Emotional Experience When Listening to Music’, Frontiers in Psychology, Vol 9, Article 2118
Navarro, J., Osiurak, F., Reynaud, E. (2018) ‘Does the Tempo of Music Impact Human Behaviour Behind the Wheel?’, Human Factors, Vol. 60, No. 4, June 2018, pp. 556 –574
Repp, B.H. (2011) ‘Temporal evolution of the phase correction response in synchronization of taps with perturbed two-interval rhythms’, Experimental Brain Research, 208, pp. 89–101 
Richardson, C. (2009) ‘Selecting Slow Repertoire’, Canadian Music Educator, Vol 51, No. 1 pp. 35–36

Online
Benford, G. (2000) ‘Deep Time’ [Online] Available at: https://www.physics.uci.edu/~silverma/benford.html (Accessed: 6 May 2019)
Goranko, V. and Galton, A. (2015) ‘Temporal Logic’, The Stanford Encyclopedia of Philosophy, Winter 2015 Edition. [Online] Available at: https://plato.stanford.edu/archives/win2015/entries/logic-temporal/ (Accessed: 2 May 2019)
Inge, L. (no date) ‘9 Beet Stretch’ [Online] Available at: http://www.expandedfield.net/ (Accessed: 7 May 2019)
James, N. (2010) ‘Passive Aggressive’, Sight & Sound, 20(4), p. 5. Available at: https://search-ebscohost-com.ezproxy.uwtsd.ac.uk/login.aspx?direct=true&db=asu&AN=505313863&site=ehost-live (Accessed: 7 May 2019)
John-Cage-Orgel-Stiftung Halberstadt (no date) ‘How Slow Is "As Slow as Possible"?’ [Online] Available at: https://www.aslsp.org/de/das-projekt.html (Accessed: 6 May 2019)
Kelly, K. (no date) ‘Clock in the Mountain’. [Online] Available at: http://longnow.org/clock/ (Accessed: 7 May 2019)
Le Poidevin, R. (2015) ‘The Experience and Perception of Time’, The Stanford Encyclopedia of Philosophy, Summer 2015 Edition. [Online] Available at: https://plato.stanford.edu/archives/sum2015/entries/time-experience/ (Accessed: 2 May 2019)
London, J. (2006) How to Talk about Musical Metre. [Online] Available at: https://bit.ly/2V8S0SJ (Accessed: 2 May 2019)
Markosian, N. (2016) ‘Time’, The Stanford Encyclopedia of Philosophy, Fall 2016 Edition. [Online] Available at: https://plato.stanford.edu/archives/fall2016/entries/time/ (Accessed: 2 May 2019)
Oberhaus, D. (2017) ‘Radioactive Cats and Nuclear Priests: How to Warn the Future About Toxic Waste’. [Online] Available at: https://www.vice.com/en_us/article/9aey95/radioactive-cats-and-nuclear-priests-how-to-warn-the-future-about-toxic-waste (Accessed: 6 May 2019)
Parr, F. (2019) ‘Increase in classical music streams and sales in 2018’. [Online] Available at: http://www.classical-music.com/article/increase-classical-music-streams-and-sales-2018 (Accessed: 7 May 2019)
Rehding, A. (2015) ‘The Discovery of Slowness in Music’, Thresholds of Listening: Sound, Technics, Space, ed. Sander van Maas. New York: Fordham UP. [Online] Available at: http://nrs.harvard.edu/urn-3:HUL.InstRepos:32785050 (Accessed: 7 May 2019)
Reich, S. (1976) ‘Music for 18 Musicians’. [Online] Available at: https://docs.google.com/document/d/14IVsuIesYdQfRsYXjSwo3YehY2VDE_6whcT70iJatsU/edit?usp=sharing (Acceesed: 7 May 2019)
Savitt, S. (2017) ‘Being and Becoming in Modern Physics’, The Stanford Encyclopedia of Philosophy, Fall 2017 Edition. [Online] Available at: https://plato.stanford.edu/archives/fall2017/entries/spacetime-bebecome/ (Accessed: 2 May 2019)
The Longplayer Trust (no date) ‘About Longplayer’s Survival’. [Online] Available at: https://longplayer.org/about/survival/ (Accessed: 6 May 2019)
The Longplayer Trust (no date) ‘Overview of Longplayer’. [Online] Available at: https://longplayer.org/about/overview/ (Accessed: 6 May 2019)
Williams, M. (2010) ‘What is Planck Time?’ [Online] Available at: https://www.universetoday.com/79418/planck-time/ (Accessed: 3 May 2019)

Video
Neely, A. (2018) What is the Slowest Music Humanly Possible? [Online] Available at: https://youtu.be/afhSDK5DJqA (Accessed: 7 May 2019)


