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Abstract and Keywords

This paper examines compositions and performances created by scientists and musicians 
who seek to make music for cochlear implants, surgically implanted assistive medical 
technologies used by many hard-of-hearing and deaf people. The implant employs a 
microphone to capture an audio signal, which is then divided into frequency bands and 
transmitted to a receiver emplaced in a recipient’s skull, behind the ear. The implant 
provides poor reproduction of those timbral features of sound central to many normative 
experiences and expectations of music. Compositions and performances for implant users 
seek either (1) to improve the way the implant processes frequency, (2) to create music 
that works well with an implant’s available frequency profile, or (3) to access the implant 
directly, crafting music specially tailored for the implant through the device’s signal 
relays. Critically assaying such projects, this paper reevaluates and recontextualizes what 
can count as timbre in diverse deaf and hearing worlds.

Keywords: cochlear implants, timbre, deaf music, dis/ability, signal transduction, vibration, ASL

Biomedical researchers investigating the physiology and neurology of deafness have 
sometimes wondered what they might do to bring deaf persons closer to hearing persons’ 
experiences of listening to music, with music in such inquiries defined as a genre of 
sound—and sound characterized as a sensation that materializes in the ear as a 
consequence of the vibration, in the 20 to 20,000 hertz range, of a solid, liquid, or gas 
medium. Of increasing interest to such researchers in recent years has been the 
technology of the cochlear implant, an increasingly prevalent medical technology taken 
up by many hard-of-hearing and deaf people (324,000 worldwide as of 2012 ). Unlike a 
hearing aid, which more-or-less amplifies sound as it arrives at the ear, a cochlear 
implant bypasses the outer and middle ear, aiming more directly to stimulate, through 
electromagnetic transduction, the auditory nerve system. The device employs a small 
microphone to capture an audio signal, which is then divided into different frequency 
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bands and transmitted to a small receiver surgically implanted into a recipient’s skull, 
just behind the ear. That receiver transduces the signals through an array of electrodes 
(usually twenty-two in number) that have been wound through the cochlea, a spiraling 
and labyrinthine cavity in the inner ear (see Figure 1). Once stimulated, the auditory 
nerves in the cochlea relay their activation to the brain, causing a kind of hearing (or 
“hearing,” if one holds fast to common definitions that require sound to travel through 
the external and middle ear [the auricle and tympanum] in order to be heard).

An important qualification—and one that will become pivotal as this paper unfolds—is 
that the précis, just above, largely repeats a normative and audist (hearing-centered) and 
oralist (spoken language-centered) biomedical account. The experience and meaning of 
the cochlear implant varies for those people who use it (as well as for those who elect not 
to or who cannot afford it), with necessary effects on how music is apprehended and 
approached. Zooming out to the wider realm of deaf identity and community, Jessica 
Holmes offers the reminder that

deaf people do not form a single, homogeneous social group. Rather, d/Deaf 
people relate to “deafness” in vastly different ways: deafness entails a 
combination of individual audiological characteristics, linguistic preferences, 
identity politics, and in some cases technological constraints — what amount to an 
idiosyncratic set of variables that shape musical experiences in profound ways.

Some segment of cochlear implant users may even refuse the notion that the devices help 
them “hear,” resisting having their experience assimilated to dominant audist or oralist 
categories, claiming, rather, that the devices provide spatial, social, and infrastructural 
information.  Such users may be unmoved by an appeal to them to access “music”—or 
may favor definitions of music (as visual rhythm, as very low-frequency vibration) that do 
not depend upon sounds. Such a position may align with the view, held by some sign 
language users, that the implant represents a threat to the integrity and vitality of sign, a 
manual language considered the keystone of Deaf culture; in respect to such politics, 
Deaf has sometimes been spelled with a capital D to denote a cultural rather than a 
bodily condition, marked with a lowercase d.  Such claims seek to distance d/Deafness 
from disability, though this can be a move that sometimes further reifies dichotomous, 
exclusionary categories of ability —an implication that has many deaf studies now moving 
away from the d/D distinction, arguing also that it reifies ideal types and, transposed to 
non-Euro–American settings, is ethnocentric.  What these varied positions entail for what 
will count as “music” and “timbre” is multiple, a point to which I will return. For now, let 
me go back to the biomedical starting point offered by those doctors, composers, 
musicians, and users who would seek to tune cochlear implants to the sound of music.
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A cochlear implant 
features software that 
parcels incoming audio 
signals into frequency 
bands, a parceling that has 
historically been formatted 
to optimize those spectral 
features associated with 
speech in non-tonal 
languages (e.g. English 
and not, say, Mandarin); 
the software packages 

inside implants are sometimes shorthanded as speech processors. The cochlear implant 
has therefore not been so friendly, it has been frequently noted, to the more complex 
spectral profiles—and timbre is central here—of canonical musical materials. The 
electrodes in cochlear implants are keyed to very specific bandwidths, about 180 Hz to 
8000 Hz; their narrowness within each band, and the low number of bands, has rendered 
traditional musical experience a quite different thing for so-called normally hearing 
persons and cochlear-implanted persons. A simulation of a cochlear implant-mediated 
musical audition of Beethoven’s Kreutzer Sonata  invites comparison to an original audio 
recording. For through-the-ear hearing persons, the simulation drops out important 
timbral information.

The makers of newer cochlear implants hope to leverage a wider range of frequency 
bands into the brain, and the hope is that this might permit more finely textured 
apprehensions of sound. In some cases—as with work by otolaryngologists at the 
University of Washington —new kinds of signal processing algorithms built into implants 
aim to fine-tune perception of harmonics, with, researchers report, enhanced perception 
for implantees of pitch and timbre. Harmonics, vibrations whose frequencies are integer 
multiples of a fundamental frequency, are kinds of partials—which were, as Emily Dolan 
reminds us, the holy grail of timbre for nineteenth-century physician and physicist 
Hermann von Helmholtz.

Projects of cochlear implant improvement that aspire to capture complex musical texture 
are largely ameliorative, aiming to tweak or modify implant technology so that it might 
more faithfully relay timbral textures, qualities held by many hearing persons to be 
essential to experiencing music as sound.  Such schemes of technical improvement are 
only one sort. I wish also to train my attention here on other cochlear implant-centered 
musical endeavors, ones that seek less to assimilate the experiences of people with 
cochlear implants to those of people with so-called normal hearing and aim, rather, to 
create new kinds of music, music specially designed to tune to the implant and its users.

As a quick example of an ameliorative project, though, take the work of the Dutch 
composer Kyteman, commissioned by Vodafone in 2014 to transform a popular song for 
the implant. Kyteman was given the task of customizing a musical piece for the cochlear 

Click to view larger

Figure 1.  Diagram of a cochlear implant. (Morgan 
Leahy, “I Woke Up One Morning to Find I Was Deaf,” 
The Tab, 2016)
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implant experience of Dutch nineteen-year-old Vera van Dijk.  To do so, Kyteman pitched 
down and frequency-focused a contemporary piece of pop music by Sam Smith—and, if 
one watches the video in which Vera van Dijk experiences the piece, it is full of visual 
rhetorics of her experiencing a revelation, of being brought from the world of the 
“disabled” into the world of “normal” people.

Beyond ameliorative projects like this one (which might even be called compensatory, to 
draw attention to their ableist outlines), however, there also exist enterprises that 
propose to craft new musical experiences tailored specifically to the affordances of 
cochlear implants. Such projects range across a continuum—from the gently 
experimental to the laboratory grade electro-cyborgian-techno-musicy. So, while some 
composer-performers seek to play with the pitch and timbre of musical performances so 
that they might be friendlier to the frequency filters of cochlear implants, other 
composer-performers seek to create compositions that interface more directly with the 
exact technological specifications of these devices, even offering new scales and tunings 
that they imagine might work best in this direct to auditory-cortex world. How timbre 
figures into such undertakings is very much under construction. Let me mark out some 
data points along this continuum.

Take those works assembled by auditory scientist Waldo Nogueira Vazquez, who in early 
2015, through the German Hearing Center in Hanover, staged a concert entitled “Music 
for Cochlear Implants.” This event saw lots of wild and wooly experiments in how one 
might tailor performance to the imagined auditory universe of the implanted. One 
performance-composition in particular was notable for its free improvisational style, 
extended techniques, and its attempt to capitalize on the usually-out-of-attention 
materiality of an instrument. “Slicing (for accordion and fixed sounds),” by Pablo 
Carrascosa, asks an accordion player to hit and caress an accordion, attending less to its 
possible keyboard sounds than to the sound of scratching and scraping its infrastructural 
components—bellows, grille, and buttons, with the implicit claim being that this 
percussive sound might be aesthetically intriguing for people listening with/through/via 
the narrow bands of an implant. To my own through-the-auricle hearing ears, it almost 
sounds like a performance of the vocodered Kreutzer Sonata.  The aesthetic is futurist, 
non-traditional, almost as though the vanguard character of the music is meant to match 
the futuristic device that many judge the implant to be.

The next point on my continuum is perhaps more interesting, moving away from the one-
to-one translations of Kyteman, away from the impressionistic meeting-the-implant 
halfway experimentalism of Carrascosa, and toward attempts to create a music composed 
rather exactly for the 22-electrode form of the implant, almost as though the music is 
meant to be piped straight into the brain, “stimulating the audio nerve directly,”  to lift a 
line from a 2006 song by the late hyperdub poet Spaceape. Take, then, Australian 
audiovisual composer Robin Fox, who in 2009 collaborated with people at the Bionic Ear 
Institute in Melbourne to create a musical piece crafted with the technical specifications 
of the cochlear implant built right into an electronic music apparatus. Fox put his plan 
this way: “The logical thing to do would be to try and compose music that would attack 
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this piece of hardware, that would try and break down the limitations that the hardware 
presented by restructuring the music rather than restructuring the hardware.”  The 
piece that Fox ended up with was a kind of electronic music for an electronic device and 
its attached person. As seen in Figure 2, Fox’s piece was part of a larger concert, 
“INTERIOR DESIGN: Music for the Bionic Ear,”  with five other composers working at 
related adaptations of their practice to the implant.

Timbre is in modification 
in Fox’s practices, 
something worried about, 
compressed, imagined in a 
human-machine register. 
Listen, also, to Ben 
Harper, another person 
composing for cochlear 
implants, and who also 
presented at “INTERIOR 
DESIGN: Music for the 
Bionic Ear.” Harper 
offered that implants 
might demand new 
musical scales:

It seemed a natural 
choice to write a piece 
of music tuned to a 
scale which is better 

suited to the structure of a cochlear implant than those of conventional 
instruments. The scale used in this piece has 16 tones, instead of the usual 12 
tones in standard western tuning. These tones are made up of pitches based on 
overtones of a fundamental frequency of 250 Hz, the central frequency of the 
lowest-tuned electrode.

Here, traditions of microtonal music are adapted for the specifications of an electronic 
device that carves the vibrational world into a very particular set of intervals. Such pieces 
might be understood as examples of “deaf futurist” music—a term coined by Mara Mills, 
which she uses to name some deaf persons’ celebrations of their implants as technologies 
that might broker new and potentially liberatory human–machine amalgams and 
interfaces.  These are all also species of what Douglas Kahn in Earth Sound Earth Signal
has called the aelectrosonic —with acoustic vibration, of the sort one might imagine with 
the Aeolian harp, or, more precisely for my interests here, with the cilia (the hairs 
vibrating in the cochlea) fused with the electric, plugged in. Timbre not only goes 
electric, but also goes electrophysiological.

Click to view larger

Figure 2.  Flyer for INTERIOR DESIGN: Music for 
the Bionic Ear performance.

Reproduced with permission.
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A key feature of all these projects is that they all summon up a certain technophily, a love 
of technological intervention and aesthetics. It is also the case—as far as I can tell—that 
these are projects fronted primarily by hearing persons. The one example I can find of a 
performer (and poet) with a cochlear implant is of Josephine Dickenson, who in her 2014 
essay, “The Cochlear Switch,” suggests that her individual experience of adapting to a 
high-frequency bias implant has led her newly to listen to and enjoy birdsong as well as 
such sounds as the dripping of a tap. She also reports that she has come to know her 
piano—which she experiences at once through her implant, through the instrument’s 
physical vibrations, and through her memories (she was once hearing)—as a meeting 
point between her “‘inner’ sense and the ‘outer world.’”  Hers is a non-universalizing 
claim about how implant technology may (or may not) broker the making and 
experiencing of music.

One should also not forget that there are deaf musics  and also recall that there are 
scholars  working in and around deaf studies who contest sono-centered definitions of 
music, pointing to the possibility of apprehending rhythm in written poetry and sign 
language and of apprehending vibration through the non-cochlear hearing that can 
permit the sensing of low frequency vibration.  There are also musics indigenous to non-
cochlear implanted deaf communities.

What “timbre” might be in those musics could be a quite different thing—in, for example, 
the work of deaf sound artist Christine Sun Kim, whose diagrammatic contributions to 
MoMA’s Soundings exhibit in 2013 (see Figure 3) shift the matter of sound and music into 
the visual, perhaps making “literal” notions of timbre as color and texture.  Her 
“Pianoiss … issmo” asks those people who encounter this pastel, pencil, and paper work 
to consider how the musical-notation command to play softly—piano, when multiply 
compounded as pianissimo and then pianissimoissimo—suggests that silence is an ever-
deferred destination. “Sound” heading toward “silence” always has a texture.

Click to view larger
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Kim’s “Muffled Club 
Music” (2016), another 
pastel, pencil, and paper 
work that plays with 
conventions of notation, 

represents the vibration of distant electronic music with smudged quarter notes; smudge, 
here, becomes timbre. In another, performance piece, called Face Opera II (2013), 
“visual-spatial cues alone can constitute music”  and in this composition, “Deaf 
performers … ‘sing’ using a series of coordinated silent ASL facial expressions.”
Timbre, here, is visual, tactile, revealing that timbre is a compound sensation. As Holmes 
suggests, “deafness highlights the contextual interdependence of the senses as they 
govern musical experiences: vision, touch, and hearing are merely idealized types; rarely 
do they operate in isolation.”  As might now be apparent, this is also the case for 
persons who hear, a sensory mode similarly various in its embodiments.

Timbre, tuned into and out of through the technology and aesthetics of cochlear implants, 
becomes quite explicitly available to examination/audition. Efforts to listen to, through, 
with, and against music with (and without) the cochlear implant make it clear that timbre 
is always a relational category, a phenomenological effect, a technocultural artifact, an 
intersensory apprehension. More, understanding the artifactuality of timbre presses us 
up against the limits of what might count as music, as sound, and, indeed, as the very 
phenomenology of electroacoustic relationality itself.
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