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Figure 1: Solstice, with instruments, stage windows and changing light, and audience placement

Abstract
Solstice is a 40-minute performance work for double bass, spatial
audio, gestural controllers, and augmented instruments, devel-
oped by two interdisciplinary practitioners working across dis-
tinct musical and technical communities. The piece emerged from
a shared decision to prioritise musical goals, and to treat tool-
building as a means of sustaining musical creativity and artistic
exploration beyond demonstration of technical proficiency. This
musical work resists demo-driven narratives common in NIME
by prioritizing long-form continuity, relational listening, and
collaboration over novelty or interface legibility. Musical form
is shaped through an extended, process based in development
in the performance space itself, that combines stable, long-term
instruments (the pressure-sensitive Floors, an augmented contra-
bass, the CAVIAR control system) with provisional and reconfig-
urable objects (bows, mallets, contact microphones, a prototype
soundcatcher, spring reverb). These elements remain available
for re-interpretation across rehearsal and performance. We frame
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the artwork through the thesis that musical agency is distributed
across body, instrument, space, and relationship; the goals of
this work unfold through development. In Solstice, acoustics is
treated as an active creative agent. Agency is experienced rela-
tionally, distributed across bodies, instruments, space. This paper
reflects on how such relational practices can support coherent
long-form performance within NIME contexts, and how resisting
demo-driven teleologies may open space for works where sound,
duration, and vulnerability of performers in open engagement
with the audience remain central.
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1 Introduction
The authors met the year prior to creating Solstice, working
collaboratively as performers in other compositions. From this
shared performance experience, we wanted to create a concert-
length work that foregrounded us as musicians first and creative
technologists second. Both authors come from interdisciplinary
backgrounds and perform within different musical traditions.
Sanadzadeh has focused in recent years on developing and per-
formingwith a single NIME, the pressure-sensitive Floors (hereon
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The Floors)[30]. Valentin, while recently working in virtual acous-
tics, has over a decade of conservatory training in double bass
and extensive experience performing across styles. Our creative
practices have developed along different strands and move across
multiple communities centered on musical and non-musical ac-
tivities. For Valentin, long-term spelunking practice and work in
virtual acoustics are interrelated; for Sanadzadeh, experimental
composition and performance have served as vehicles for inter-
disciplinary collaboration. In both cases, we found that musical
agency, creativity, and personal excitement were not always fore-
grounded in the spaces where we worked [19]. Our aim was to
reclaim musicality as a primary focus within our NIME practices.

In this work, our aim was to free ourselves from separating
out elements of our musical lives into what we wanted to fit
the NIME sphere. We wanted to find a way to joyfully make
music without the weight of disciplinary expectations limiting
the expressive output. This practice-led research work asked:
How could we consider musical agency distributed across body,
instrument, space, and relationship, as an element that unfolds
over time within the performance? [22, 25, 36] Three interrelated
themes emerged and now structure this paper: tools as agents
of interaction [22]; reclamation and letting go of instrumental
ideas and connection [2]; and prioritizing expressive goals over
demonstration.

1.1 Core Concepts
Terminology around ideas ofmusic, instrument, interface, artistry,
use of the space with movement, performance and musical form
are complex and widely ranging. In lieu of a breadth study, for
the purposes of clarity, we present the following working defini-
tions for these terms as we apply them in the paper and as they
informed Solstice:

• Musical activity: an activity with the intention of focusing
on sound. Creating, manipulating and redirecting energy
to a shared focus on the navigation of sound and its ab-
sence between performer and audience. This activity is
distributed among all parties, and situated in time, place
and context for reception.

• Musical form: the sonic, thematic, gestural and narrative
elements of a work as are perceived in performance from
the start to the end of the performance.

• Musical instrument: anything the musician engages with
in performance that affects sound and their ability to make
and manipulate sound.

• Musical agency: the ability to affect outcomes of a musical
moment, by virtue of specific features of one’s presence or
action. Objects having musical agency and facilitating the
explicit exploration of an object’s agency in the interaction
of performance follows. Objectifying the body, both from
a social and performative lens [36], and reversing that ob-
jectification helps us to see what we already assume about
‘objectness’: willing and being will-ed upon ([15], p.130,
p.p.135-137). Companion-thinking, as offered in musical
contexts by [22], shapes allowing for ‘response-ability’
and presence from our companions in this work, expand-
ing their agential presence in the room, giving them and
us an open-ended working definition of musical agency.

Within this framing, acoustics (particularly virtual and medi-
ated reverberant conditions) are treated not as contextualising
elements for performance or effect added onto sound, but as
agents that constrain gesture, shape timing and density, and

demand adaptive listening in performance. Second, the paper
documents and reflects on the development of a long-form NIME
performance that resists demonstration-driven narratives [19]).
This approach combines stable, long-term instruments with pro-
visional objects and spatial constraints, allowing musical form to
emerge through vulnerable engagement with the performance
task, negotiation, and iteration. Inspiring performances within
and outside of NIME, such as the work of Patricia Cadavid, Chloe
Sobek, Jeff Snyder, Jean-Philippe Gross, keeps us focused on the
musicality we want to engage with. Third, through a detailed
account of staging, tool use, and performer interaction in Solstice,
the paper offers practical insights into how spatial design, audi-
ence configuration, and tool-as-agent thinking [22] can support
coherent, music-forward works that bridge performance, impro-
visation, and NIME practices. Together, these contributions argue
for NIME practices that foreground musicking [9], community
[16], and expressive and creative risk [4, 11] as central modes of
inquiry alongside tool building.

1.2 Starting Premise
We are members of the NIME community who recognise a limited
ability to fully articulate or realize our musical goals both within
and beyond NIME contexts: we have felt the need to bring our
technical selves to NIME, and struggle to share those elements
with the broader community; simultaneously, we cannot explore
our musical ideas with openness within NIME from the pressure
we perceive to foreground the technical requirements leading our
works. We wanted to create a work that meaningfully employed
new interfaces and technologies and engaged our technical skills,
while also sustaining a coherent, concert-length musical form.
Crucially, this meant resisting approaches that prioritize techni-
cal demonstration at the expense of musical identity [19]. The
project sought to foreground the musicality that can emerge from
new instruments when they are iterated upon and integrated into
long-term practice [6]. In doing so, it directly engages with recur-
ring issues surrounding underutilized or short-lived instruments
[3]. Neal [17] identifies the risk of objects becoming fads when
they are not developed or established within an artist’s ongoing
musical practice, noting that such processes can ultimately under-
mine the music itself. As Neal observes, “[t]he music is an excuse,
not a reason, for the objects’ existence . . . The thrill of the chase
[. . . ] is the most important part of the practice. Finding a way
to use the objects in a compelling musical context is frequently
secondary” ([17], p.15).

The creation of Solstice began with mapping out our inter-
ests widely, and loosening hierarchies between our tools. This
included removing the definitions attached to various objects and
roles, and the expectations that derived from them. Tools were
used in unusual ways. The room, the audience, the sun’s motion
and the time of the day, our instruments new and old, and our
bodies, were considered co-present agents in the performance
[22].

1.3 Tools and Context for the Development
The tools available at the outset of development included the
CCRMA Stage and its associated infrastructure, Valentin’s aug-
mented double bass, and Sanadzadeh’s pressure-sensitive Floors,
as well as various sonic objects. The stage’s most notable techni-
cal affordance was the CAVIAR virtual acoustics system enabled
by its multichannel loudspeaker array. The broader context and
motivation for the development were rooted in a mutual desire
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for a more musically forward NIME practice that removed hier-
archy between tools, musical materials, and the varied elements
that make up a moment of music in live performance (audience,
space, performer): to come together as a community to make art,
to work beyond disciplinary expectations, and to bring the full
range of our creative practices into a single long-form work. In
this case, the instrumentality of music [2] was extended to con-
sidering every presence agential, instrumental and response-able
[22].

1.3.1 Stage as a performance tool. The development and pre-
miere of Solstice took place on the CCRMA Stage, a performance
and research space designed to support spatial audio, live elec-
tronics, and hybrid performance practices. The Stage is equipped
with a semi-dome shaped multichannel loudspeaker array, room
microphones, projection infrastructure, and flexible routing be-
tween acoustic sources, electronic processing, and spatial render-
ing systems. These features made it possible to treat the room as
an active component of the work’s sonic and performative ecol-
ogy, beyond its presence as the container for the performance.
The Stage’s architectural characteristics introduced constraints
that directly shaped the piece. The room has a rectangular ge-
ometry, floor-to-ceiling windows along its long walls, and fixed
technical stations for sound and video control. The development
process embraced these features as compositional parameters.
The presence of windows, in particular, influenced both the tem-
poral framing of the work and the orientation of the audience,
as the performance was timed to coincide with the setting of
the sun on the summer solstice. The spatial configuration of the
Stage also shaped listening relationships. While the loudspeaker
system enabled immersive spatial processing through CAVIAR,
the audience was intentionally distributed across a range of lis-
tening positions around the performers rather than being placed
at an acoustically “ideal” point. This decision prioritized a shared
experience of being together in a room over uniform spatial
reproduction, reinforcing the work’s emphasis on relational lis-
tening. The spring reverb (made by Celeste Betancur Gutierrez),
‘soundcatcher’ and ropes, connected disparate elements of the
lab, room and prototyping processes into the room’s presence
for this development.

1.3.2 Floors and Objects. The Floors are a set of wooden plat-
forms, each fitted with an aluminium bar and a load-cell, that
register the flexion of the wood [27]. The flexion of the wood is
then translated to a MIDI CC signal, which is used to control pa-
rameters of sound using Max/MSP for routing and mapping and
Ableton Live for sound design. The Max/MSP patch allows for
rerouting the floors depending on the number of Floors engaged
in a performance. Between 1 and 7 Floors can be combined in a
modular fashion, with the patch optimising routing for the num-
ber of inputs available. In performance, multiple Floors together
make up one system, to allow for enough controls to be sonically
varied in the response. Through a 10-year development period,
the Floors have become a robust, stable and malleable instrument
for performance, instrumentalized by the gestural language that
accompanies the multiple Floors in use [27].

In recent years, objects, mallets and contact microphones on
the Floors themselves for live sound control have been added [28,
29]. Resonant objects make up a strong part of the current sonic
practice with the Floors, and using mallets, a language that blends
acoustical sound and electronic sound with the Floors is created.
Upon arriving to develop Solstice, two pressure-sensitive Floors,
resonant objects, and mallets were the starting point for this

instrument’s inclusion; normally using more Floors, Sanadzadeh
considered this reduced configuration a challenge to test the
system’s instrumental capacity. Sanadzadeh intended to use the
objects in a larger capacity to fill a gap presumed to exist from
having fewer individual controls.

1.3.3 Augmented Contrabass. Valentin performed on Theresa,
an augmented electric–acoustic double bass integrating piezoelec-
tric and electromagnetic pickups into its body ([10], pp. 2929–2937).
This instrument preserves conventional contrabass playing tech-
niques while extending the sonic output into electronic and spa-
tial domains, enabling both acoustic resonance and electroni-
cally mediated sound shaping within a single expressive body.
In Solstice, Theresa was offering a site for re-negotiating instru-
mental agency, blending traditional physical gesture, mediated
resonance, and spatial interaction in ways that contributed to
the work’s emergent form.

1.3.4 CAVIAR. CAVIAR is a real-time, convolution-based vir-
tual acoustics system developed at CCRMA and maintained by
the Virtual Acoustics team. It enables live auralization using
standard room microphones and loudspeakers, relying on adap-
tive feedback cancellation to operate without close or contact
microphones. This feedback suppression approach is conceptu-
ally related to adaptive noise cancellation methods developed by
Widrow, allowing stable convolution reverberation in live acous-
tic environments ([5] pp. 1–7). In Solstice, activating CAVIAR
routed all sound in the room through the system, situating per-
formers and audience within a shared, mediated acoustic con-
dition rather than applying reverberation to individual sources.
Acoustic instruments, found objects, electronic sounds, and audi-
ence noise were all captured and processed collectively. CAVIAR
also affords for live manipulation of the virtual acoustics field:
reverb gain control, change of environment, fading between en-
vironments, and scripting of environment changes. The reverb is
produced through convolution with impulse responses (IRs).The
IRs used in the performance were designed by Valentin as part
of ongoing research into artificial impulse response design for
musical and perceptual flexibility. Rather than reconstructing
specific architectural spaces, these responses were conceived as
perceptually grounded and musically malleable environments.
The design incorporates statistically independent, perceptually
identical (SIPI) impulse response variants to reduce spatial inter-
ference artifacts in multichannel convolution, supporting stable
spatial perception during performance ([33] pp. 6519–6523). This
method also allows for spatial/geometric shaping. CAVIAR was
controlled live via a tablet interface using Mira Frame within
Max/MSP, allowing acoustic parameters to be controlled in real
time by the performers. Virtual acoustics functioned not as a
static backdrop or source-specific effect, but as an active agent
within the performance ecology. Changes in acoustic response
required adaptive listening and reshaped performance strategies,
constraining certain actions while enabling others.

2 Situated Exploration
This work was first conceptualised by surveying the spatial per-
formance elements of the room, the tools of the work as instru-
ments, and the musical interactions as the subjects of the musical
form. To create the work, we took the final duration and the
changing light, along with a stage setup ‘vision board’ as a start-
ing point. The idea of the sound catcher emerged to allow for
interaction by looking up at hanging objects. With that, using
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