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Editorial
by Miriam Akkermann

When talking about performing
music, the focus is usually set on
an audible realization of sonic
ideas within a physical space – a
concert hall or performance lo-
cation. However, this physical
space has been extended by
means of media in various ways
on acoustic but also on visual
levels, e.g. with the integration
of audio recordings, video
footage, and real-time imple-
mentation of audio-visual pro-
cessing. With the developments
in digital networks and the
growing bandwidth for online-
streaming, new possibilities
opened up to extend concerts
and performances to performers
and listeners who are no longer
necessarily physically present at
the concert venue.

Latest since the restrictions
imposed by the COVID-19 pan-
demic at the latest, complete
musical performances in virtual
space have become a new
normal. With this, also perfor-
mances in what can be called
ʻhybrid spaceʼ are emerging.
While mostly being defined as
emerging from the blending of
physical and digital spaces, hy-
brid spaces also refer to spaces
meant to be used for a simulta-
neous variety of functions (deS-
ouza e Silva, Campbell, Ling
2025). Hereby, online and mo-
bile socially networked spaces

and real-world places are con-
necting and converging in nu-
merous and complex ways. A
key question is how these layers
of technology/media and social
behaviors can change how we
interact, how it affects the char-
acteristics of presence in space
but also, what kind of more sub-
tle changes appear with regard
to temporality and social
behaviors.

Within the realm of musical per-
formances, this leads to several
questions: How do new forms
and formats for performing mu-
sic in hybrid spaces look like?
What do their structure, new
possibility but also probable re-
strictions mean for performing
music and the music performed?
What does change for com-
posers, performers – and the
audience? How does the very
same performance change when
being perceived in real, hybrid
and virtual space? What does
“presence” mean in these differ-
ent settings?

The interdisciplinary and inter-
national Symposium "(Virtual)
Presence!? Musical performances
in hybrid spaces" explored these
questions and was especially in-
terested in bringing together
perspectives of humanities re-
search disciplines such as musi-
cology and theatre studies and
artistic positions from com-
posers and performers on the
staging of the performance, the

aspect of co-creation, the role of
music technology, and intended,
desired or neglected effects for
the audience.
The Symposium took place on
July 17th and 18th, 2024 at Freie
Universität Berlin, and was orga-
nized together with students
from the MA Music, Sound,
Performance at FU Berlin.1

This issue presents texts that
have been created after the sym-
posium, reacting and reflecting
on the discussions at the event,
but also extending on connected
and ongoing research projects in
music research and music prac-
tice that explore the boundaries
of musical performances in vari-
ous new spatial settings.
It hereby directly links to the is-
sue Array2022 “Space. A fron-
tier”, which provides a slightly
broader perspective on the topic.

Notes

[1] A full program with abstracts
is available under
www.geisteswissenschaften.fu-
berlin.de/we07/musik/
Symposium-Virtual-Presence/
Final-Programmheft.pdf
(24.10.2025).
The symposium and the concerts
were enabled by the funds of the
Ernst-von-Siemens Musikstif-
tungsprofessur at Freie Univer-
sität Berlin held by Miriam
Akkermann.
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Figure 1. Poster of the Symposium



Opaque Technology and
Contemporary Network Arts:
Artistic and Technological
Strategies
by Juan Parra Cancino

Introduction
Vintage Materialities

Period performance technologies
are commonly associated with
instruments such as pianofortes,
gut-stringed violins, and valve-
less trumpets, as well as other
instruments from the early music
movement. Yet vintage is not
limited to centuries long past,
nor does performance technol-
ogy pertain solely to music. His-
torical technologies and experi-
mental musical instruments con-
front us with issues of material
reconstruction and performance
practice/production.
In this context, my work focuses
on the relationship between
composers and the tools and
techniques used in the electronic
music studios of the 1950s, 60s,
and 70s, highlighting the ten-
sion between creative intention
and technical affordance. I focus
on identifying those elements,
and the performative and exper-
imental actions conducted in the
studio during the creative
process (loop manipulation, filter
operations), to inform performa-
tive renditions of these early
“fixed” works.
In this translation from aural
analysis to physical reenactment,
from fixed to dynamic, I put

special emphasis on the design
of the instrumental interface for
a reimagined performance. The
controls that enable recall of
performative choices and articu-
late the negotiation with the lim-
its of the tools at hand are what
determine the physical resis-
tance. Whether from a knob, a
fader, a button, or a switch, it is
this resistance that enables aes-
thetic effects (and affects) on the
performative outcome. A further
layer of experimentation be-
tween the historically informed
and the current is manifested by
the incorporation of network
technology for the realization of
some of these performances.
This not only allows the addition
of a layer of mediated agency, in
a live context, that was only
present in the recorded works; it
also serves as a reminder that
technological means, then and
now, leave their sonic imprint
even in aspects where they are
meant to act as “transparent.”

Virtuosity in Electronic Music
Performance

The performative nature of these
experimental interpretations in-
vites us to take a closer look at
the performer of electronic mu-
sic. Building on this foundation
of historical materialities, it be-
comes clear that the role of the
electronic music practitioner
constitutes a hybrid set of skills,
a complex interplay of composi-
tional, performative, and techni-

cal affordances. Starting from
the notion of the electronic mu-
sic practitioner as adopter of this
hybrid role, I have experimented
with the practice of interpreta-
tion and performance with elec-
tronic media using different
strategies (Parra Cancino, 2014).
These strategies allow for an ex-
perimental approach to interpre-
tation that moves beyond tradi-
tional reproduction, opening
possibilities for new creative
outcomes in performance.

Over the years I have developed
three categories to frame these
interpretative modes:
● Gloss: interpretation in-

formed primarily by composi-
tional insight, reappropriating
creative factors to solve musical
problems in performance.
● Analogy: interpretation

grounded in performative skills,
reinterpreting a workʼs chal-
lenges to suit the electronic me-
dia used.
● Simulation: interpretation

based on technical skills such as
digital lutherie, reconstructing
the technical features and con-
straints of original setups to
preserve their creative friction.
Although useful for research and
for the framing of tasks during
the development of a project, it
is evident that these strategies
are often in flux. It is rare that a
single aspect of the skill sets re-
quired for electronic music per-
formance is sufficient to fully
explore the potential of a musi-

cal work. They rather serve as
points of intensity that can vary
over the course of the process
of creating a new experimental
interpretation.
Developing a sensibility for navi-
gating and “playing with” these
different interpretative skills is
what I call virtuosity in electronic
music performance, an adjective
that transcends its conventional
use in traditional instrumental
performance, which tends to fo-
cus on an analogue of athleti-
cism.
The development of this hybrid
performer also presents the
challenge of finding a suitable
repertoire that either demands
or invites such hybrid expertise.
Particularly, works that either
explicitly involve electronics or
allow space for creative elec-
tronic reinterpretation (Impett &
Parra Cancino, 2020).

Network Technologies: Con-
temporary Tools and New Pos-
sibilities

As electronic music continues to
evolve, so do the technologies
that shape its performance. A
natural extension of this explo-
ration is the use of current net-
work technologies, which intro-
duce new forms of technological
friction and creative opportunity.
I have engaged with these tech-
nologies in two complementary
ways: first, as updated tools for
reconstructing and performing
early electronic repertoire; and
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second, as a medium for original
works that highlight the aes-
thetic implications induced by
network idiosyncrasies.
This dual approach acknowl-
edges how network technolo-
gies—through latency, glitches,
and spatial distribution—become
integral to the creative process.
The following case studies ex-
emplify how these contemporary
tools reframe seminal works
within a telematic context, re-
vealing new dimensions of sonic
and spatial complexity.

Case Study 1: On Stockhausenʼs
Solo(s) — Realizing Timbre
Complexity Through Telematic
Performance

Karlheinz Stockhausenʼs Solo für
Melodieinstrument und Rück-
koppelung (1965/66) holds a
pivotal place in electronic music
history for bringing tape delay
into live performance. Our rein-

terpretation, developed in col-
laboration with music technolo-
gist Jos Mulder, is entitled So-
lo(s). It builds upon Stock-
hausenʼs original concept by
leveraging telematics networks
to expand the workʼs timbral
and spatial dimensions.
While the original setup involved
physical tape delays and three
separate techniciansʼ roles, our
telematics approach condensed
these into a single performer
operating a digital system en-
riched by remote collaborators.
By introducing live contributions
from networked musicians
whose gestures are unseen and
sonically transformed, we em-
brace the coloration and latency
inherent to digital media as cre-
ative resources rather than flaws
(Parra Cancino & Mulder, 2018).
This telematics version extends
Stockhausenʼs exploration of in-
stability and risk, preserving the
fragile interplay between control

and chance that defines Solo,
while creating new sonic assem-
blages shaped by the networkʼs
unique artifacts.

Case Study 2: Rzewskiʼs
Second Structure —
A Telematics Version

Complementing this exploration
of historical works through net-
work technologies offers an in-
vestigation into time, improvisa-
tion, and compositional thought
within the ethos of Musica Elet-
tronica Viva (MEV). Formed in

Rome in 1966 by, among others,
Alvin Curran, Frederic Rzewski,
and Richard Teitelbaum, MEV
took inspiration from Tudor and
Cage, using contact mics to am-
plify and expand the sonic pal-
ette of a variety of instruments
and sounding objects. These
were further expanded with a
home-made synthesizer and one
of the first Moog synthesizers in
Europe. According to Alvin Cur-
ran, “In the name of the collec-
tivity, the group abandoned both
written scores and leadership
and replaced them with improvi-
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Figure 1. Still from the
Solo(s) performance dur-
ing the 2014 Re-search
Festival of the Orpheus
Institute, Ghent (BE).
Performers: Elise Calu-
waerts (voice, Ghent, BE),
Seikyo Kuroda (shaku-
hachi, Tokyo, JP), Shoji
Wataru (electronics,
Tokyo, JP), Mieko Kanno
(violin, Glasgow, UK), Brice
Soniano (double bass,
Vrads, DK), Kirsten Smith
(flute, Perth, AU). Live
mixing & diffusion by Juan
Parra Cancino (Ghent, BE).

Figure 2. Still from Second Structure, NowNet Arts Conference (online), No-
vember 1, 2022. Performers: Magno Caliman (harmonica & synthesizer,
Brussels, BE), Chris Chafe (dilruba, California, USA), Henrik von Coler (elec-
tronics, Berlin, DE), Jonathan Impett (trumpet & electronics, Norwich, UK),
Fernando Lopez-Lezcano (modular synthesizer & electronics, California,
USA), Juan Parra Cancino (modular synthesizer & network coordination,
Ghent, BE), Simon Waters (bass guitar & electronics, Belfast, UK), Alistair
Zaldua (e-violin, Manchester, UK).



sation and critical listening”
(Curran, 1989). MEVʼs radical re-
jection of rigid performer-com-
poser hierarchies and embrace
of collective improvisation res-
onates with contemporary
telematic performance practice
(Rzewski & Verken, 1969).
Second Structure uses the gram-
matical concept of tenses to dis-
solve the boundaries between
past, present, and future, enact-
ing a temporal dialogue where
memory and anticipation color
each sound. Rzewskiʼs openness
to electronic instruments antici-
pates the real-time transforma-
tions enabled by todayʼs com-

puter-extended instruments.
Our telematics reinterpretation
extends this by making relation-
ships with time more flexible
and explicit: looping, stretching,
and reframing gestures are pos-
sible in ways that mirror and ex-
pand the pieceʼs original tempo-
ral architecture. Moreover, the
telematics network adds a spa-
tial dimension, mapping sound
between near and remote loca-
tions, distributing the “present”
across physical distances. This
spatial-temporal reframing con-
tinues MEVʼs spirit of technolog-
ical exploration while revealing
new layers of Second Structureʼs
imagination.

Case Study 3: Artifacts of
Not-Here — Embracing Net-
work Limitations as Aesthetic
Material
Beyond reinterpreting historical
works, current network tech-
nologies offer a fertile site for
original creative investigation.
The glitches, latency, and incon-
sistencies that arise from the
technological limitations of
telematic networks constitute a
new form of artistic resistance—
material obstacles that provoke
new sonic gestures and aesthetic
forms.
The Artifacts of Not-Here project
embraces these limitations,
treating them not as failures but
as productive affects and novel
sound objects in their own right.
By foregrounding these techno-
logical frictions, we open a dia-
logue between past and present
modes of electronic music-mak-
ing, where constraints inspire
invention. This perspective
aligns with scholarship exploring
the aesthetics of glitch and fail-
ure in digital media (Parra Can-
cino, 2022).
The projectʼs collaborative net-
worked performances demon-
strate how these limitations
shape the sonic identity of
telematic music today, enriching
the palette of artistic strategies
available to performers and
composers alike.

Conclusion

In retracing the lineage from

early electronic musicʼs material
and technological constraints to
the expanded possibilities of to-
dayʼs networked performances,
this article has explored how
technological resistance and in-
terpretative virtuosity remain
central to the artistic process.
The interplay between composi-
tional intention, performative
spontaneity, and technical medi-
ation—once bounded by ana-
logue electronics and tape—has
evolved into complex temporal
and spatial dialogues enabled by
telematics networks.
By revisiting the act of perfor-
mance of works such as Stock-
hausenʼs Solo and Rzewskiʼs
Second Structure through the
prism of contemporary technol-
ogy, we illuminate not only the
continuing relevance of these
seminal pieces but also the new
creative tensions emerging at
the nexus of historical memory
and digital innovation. These
tensions provoke us to rethink
notions of presence, virtuosity,
and artistic agency in hybrid
performance spaces.
Ultimately, embracing both the
affordances and limitations of
current network technologies
offers a broad space of potential
for reimagining electronic mu-
sicʼs future, where glitches and
delays become meaningful sonic
artifacts rather than obstacles.
The performerʼs role continu-
ously adapts in response to
evolving materialities.
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Figure 3. Still from Artifacts of Not-Here, NowNet Arts Conference (online),
November 7, 2021. Performers: Magno Caliman (analog synthesizer, Brus-
sels, BE), Daniela Fantechi (SuperCollider & piezo microphones, Florence,
IT), Nicholas Brown (monochord & electronics, Dublin, IE), Jonathan Impett
(trumpet, Ghent, BE), Juan Parra Cancino (electronics & network manipula-
tion, Ghent, BE).
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In-Game Concerts and Ludo-
musical Performances: A Brief
Historical Overview
By Karina Moritzen

The story of this research (or,
dare I say, its lore) begins at an
extreme moment of our collec-
tive experience in contemporary
society; a point in time over-
flooded with confusion, uncer-
tainty, fear, and at its ultimate
stages, grief. Bruno Latourʼs
(2005) insightful theoretical
contributions through Actor-
Network Theory provide us with
the appropriate tools to better
understand the changes in so-
ciability taking place back then:
this non-human element, the
Covid-19 virus, whose origin is
still to this point unknown,
affected intensely the flow of a
vast array of societies, forcing a
large part of the global popula-
tion into isolation in their own
homes, which led to a reshaping
of the socio-technical networks
that reflected their connections
to family, friends, music, video
games, scenes, work, leisure,
and many other aspects related
to daily life.

It was also during this time that
our online engagement severely
increased, many of us desperate
to replace the human connec-
tions and collective experiences
that we were suddenly required
to lack. There were various con-
sequences to this, such as the
heightening of economic trends

connected to video games, per-
sonal relationship dynamics, as
well as the reaction by large so-
cial media platforms strongly
personified by the rebranding of
Facebook into Meta. A symbol of
Mark Zuckerbergʼs high invest-
ment into the hype cycle of a
supposed “metaverse” that was
about to overtake every aspect
of our lives, this rebrand failed
to achieve its goals. The “meta-
verse” as it was advertised and
parroted uncritically around
mainstream media and sections
of academia did not materialize.
Gamers everywhere were left
confused by the buzzword com-
ing out of Silicon Valley which
ignored the vast history of vir-
tual worlds dating to the very
early beginnings of the internet
itself, a great part of it con-
nected to gaming. In the words
of Elder Scrolls Online creative
director, Matt Firor, cited from
an interview (Firor and Sinclair,
2024, GamesIndustry.biz):

“That was last year's buzz-
word, right? This year it's all
about AI and nobodyʼs talking
about the metaverse any-
more. Metaverses, or what I
prefer to call virtual worlds,
need to be online communi-
ties. There's no reason why
Reddit couldn't be considered
one; it's a text-based virtual
world. My earliest games were
text-based, with no graphics
at all, and they were very
much virtual worlds where
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people got together, chatted,
and had fun. (...) the critical
thing is that the metaverse
talk from last year was very
much a tech discussion,
which is very big in Silicon
Valley when you're looking for
investment. (...) We've been
doing [connected worlds] for
20 years. It's not new, and
they should stop treating it
like it's new and get input
from people who have been
doing this a while. (emphasis
added)” (Firor and Sinclair,
2024)

This is very much in agreement
what I found in my current re-
search project entitled “Playing
with In-game Concerts: Ludo-
musical Performances, Scenes
and Hyperpop”, in which I con-
ducted semi-structured inter-
views and participant observa-
tion around the titles: BatMUD,
Lord of the Rings Online,
Minecraft, Roblox and Fortnite.
I have contacted players through
subreddits and Discord Servers,
interviewed them on their play-
ing and performative practices,
as well as attended their in-
game concerts to record them
and later analyze them.
In the following, I provide an ex-
cerpt of my first chapter, in
which I define in-game concerts
and conduct a historical over-
view of ludomusical perfor-
mances taking place since the
1970ʼs in MUDs (Multi-User
Dungeons), a genre of online

gaming worlds which are text-
based, tracking them up until
the current experiences in con-
temporary games. I theorize lu-
domusical performances as they
relate directly to in-game con-
certs; musical performances in
and around video games, how-
ever, have been explored before
by authors such as Dixon (2017),
Cheng (2016), Fritsch (2018;
2021), Miller (2012) and Fernan-
dez-Vara (2009).

In-game concerts are here con-
ceptualized as social and im-
mersive experiences that materi-
alize inside online worlds fo-
cused on gaming, frequently in-
cluding mini-games, side
quests, exploration, inside jokes,
connecting the aesthetics of the
artistsʼ to that of the game that
hosts them and applying the
gameʼs mechanics to the live
music situation, amplifying the
playful possibilities of sonic en-
gagement. Ludomusical perfor-
mances, on the other end, are
the results of the interaction be-
tween player and avatar inside
in-game concerts, situations in
which the player/artist interacts
indirectly with the game devel-
opers (Miller, 2012), as the latter
rule over the limitations/possi-
bilities of the gameʼs mechanics
and affordances, and the first
adapt creatively to generate lu-
domusical expression.

While interviewing player
Druidsfire in 2024 (she/her, US

based, 51 years-old at the time
of our interview) about her in-
volvement with the Lord of the
Rings Online ludomusical scene,
I began to see MUDʼs (Aarseth,
1997) as the early representa-
tions of ludomusical perfor-
mances and in-game concerts.
When answering my question
about how her relationship to
video games began, she told me
that:

“we had to role play music in
the setting that people
couldn't hear, because there
was no audio, there was no
video for the most part, it was
all strictly through text. So
you had to write and ex-
press your musicality
through text form. (...) I was
brand new in the game,
didn't really know the rules.
I was expressing my music
as I was playing a song and
in my head, I knew what
song I was playing, and I
was saying which notes I
was playing, the actual
notes like B minor, C flat or
whatever and that's not
what they were looking for.
They were looking for
something that's more like
reading a story in a book.
They don't really care what
note you're playing, they're
trying to say: OK, so and so
plays a plaintive chord on
their guitar or is playing a
doleful beat on their drum
or something like that. So it's

less about the nitty gritty of
the music and more about
the emotion.” (Druidsfire, in-
terview)

I found it fascinating to hear that
even in text-based online gam-
ing worlds, players discovered
forms to perform musically.
These text-based ludomusical
performances can be understood
under the lenses of sonic virtu-
ality, an idea discussed by
Grimshaw and Garner (2015,
p. 31), when they state that “the
thinking of sounds, the imagin-
ing of sounds, and all forms of
what are typically described as
auditory illusions or hallucina-
tions are in themselves sound”.
In order to understand how
these concerts began to take
form, I researched in-depth the
academic writing that is placed
under the moniker of “virtual
worlds”. I also e-mailed Richard
Bartle, one of the creators of
MUD1, a game so influential that
it became the name of a whole
genre of virtual worlds. He con-
firmed to me that people would
type songs as if they were sing-
ing them; unfortunately, he had
no records to share with me, as
the memory limitations during
the 1970ʼs meant, that, to keep
these records, one would need
to either print them or purchase
expensive recording devices.
I moved on to the subreddit r/
MUDs, where I asked for exam-
ples of ludomusical perfor-
mances described through text
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inside gaming worlds. This is
how I met research participant
Amarth, one of the developers of
BatMUD, a game dating from
1990, still up and running in
2025. Amarth shared with me
old playing records that allowed
me to analyze ludomusical per-
formances such as the following:

The play is started by Tanta at
Sun Apr 03 19:24:47 2005
Sprite as herself
Tanta as himself
Kratos as himself
[Tanta]: Tanta Enters to bar.
[Tanta]: Tanta plays loud

guitar furiously!
[Tanta]: Tanta plays loud

guitar furiously!
[Tanta]: Tanta plays loud

guitar furiously!
[Kratos]: O_o goes Kratos
[Tanta]: Tanta shouts 'what is

this noise?'
[Tanta]: Tanta shouts 'I really

dont't know but i
don't like this!'

[Tanta]: Tanta shouts 'I can
silence that rage.'

[Tanta]: Tanta sings few
relaxing tones.

[Tanta]: Tanta plays guitar
slowly and softly.

[Tanta]: Tanta says 'its
working.'

[Tanta]: Tanta says 'i couldnʼt
taken this much
longer.'

[Tanta]: Tanta finally stops
playing and climbs
down from stage.

The play is ended by Tanta at
Sun Apr 03 19:26:55 2005

The example above portrays a
ludomusical performance taking
place in BatMUD. The character
describes literarily their perfor-
mance, expressing rage and
later self-control; clearly not in
music theory terms, but in the
form of adjectives and adverbs.
Not every ludomusical perfor-
mance is meant to evolve and
collect more points inside the
game. However, in BatMUD,
these performances are also
directly connected to the game-
play. The bardʼs guild is required
to undertake a successful ludo-
musical performance in order to
advance their characters. These
moments happen inside a sepa-
rate auditorium in which players
can perform for an audience
watching from another digital
room, so that their (again, text-
based) chatter will not disturb
the performers.

When graphics evolved and au-
diovisual gaming worlds ap-
peared, ludomusical perfor-
mances advanced and achieved
new peaks of audience engage-
ment and media reporting. As
someone who was a music fan
and not at all a part of gaming
culture, I started this research by
reading headlines in specialized
magazines relating to Travis
Scottʼs Fortnite in-game concert
(Brown, 2020) and the indepen-
dent events happening inside

Minecraft. These socio-technical
networks (in Latourʼs terms)
around in-game concerts are
connected to the appearance of
ludomusical scenes, in which
memberʼs engagement with mu-
sic and videogames becomes the
central focus of sociability, as I
found in Lord of the Rings On-
line and Minecraft.
In the Minecraft case, these lu-
domusical scenes served as cat-
alysts to the development of Hy-
perpop, a label that has influ-
enced the U.S. music industry
through artists such as 100gecs
and underscores. This statement
can be exemplified in material
terms by underscoresʼ offline
performance at Lollapalooza in
2022, in which she airs footage
of Minecraft in-game concerts.

Tracking this history of digital
sociability can be seen as a way
to avoid falling into the hype cy-
cles advertised by Silicon Valley

in search of a never ending in-
flux of investment into at times
unhelpful and uninteresting
technologies. Through the col-
lection of my research results, I
conclude that players have been
resorting to musical playfulness
since the early records of online
gaming, proving that sonic en-
tanglements between music and
games are an intrinsically part of
play, refusing the idea that in-
game concerts were a timely
distraction to the overall limita-
tions imposed by the Covid-19
pandemic.
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Sound, Ritual, and Presence in
the Age of Telematic Dialog:
A Polyphonic Conversation
Across Distance
By Paulo C. Chagas and Cássia
Carrascoza

Introduction

In a time when digital communi-
cation often substitutes for
presence, and the screen medi-
ates both intimacy and creation,
music emerges as a paradoxical
force—disembodied and yet
deeply embodied, ephemeral
and yet enduring. Sound Imagi-
nations: Telematic Immersion,
our recent collaborative project
(Chagas and Carrascoza 2025a;
2025b), explores this paradox
by engaging with sound, image,
and gesture across space and
time.
What does it mean to perform
together when togetherness it-
self is technologically recon-
structed? How does electronic
sound alter not only the materi-
ality of music but also the very
way we perceive, feel, and think
through it? Can rituals still
emerge in a digital world, and
what forms of presence are pos-
sible when bodies are no longer
co-located?
This account centers on three
guiding terms: sound, ritual, and
presence. Over four years
(2020–2024), we developed a
telematic project that revealed
new insights into our way of
making music and presenting it

to audiences. In this context,
sound is the primordial matter of
music, experienced in acoustic,
electroacoustic, and virtual
forms.
In this project, the acoustic
sound is produced by Cássia
Carrascoza on the flute(s); this
sound is captured by micro-
phones, transmitted over the
network with JackTrip as uncom-
pressed, low-latency audio, pro-
cessed electronically by Paulo C.
Chagas, and finally re-projected
online for the audience. Telem-
atic music does not have a phys-
ically present audience nor the
immediate feedback typical of
traditional live performance.
During social isolation, we built
a telematic dialogue that became
a space for artistic research and
intense interaction. As Brazilian
musicians, we brought the so-
cializing spirit of our culture into
the virtual environment. We in-
volved musicians, technologists,
and colleagues in exchanging
ideas, holding open rehearsals,
performing works by friends,
and experimenting with creative
processes.
In 2021, we created a project in-
volving undergraduate students
from the University of California
and USP, marking the start of
what would become the Ensem-
ble Telemático LaFlauta. Between
2021 and 2024, Carrascoza
served as Visiting Scholar at the
University of California, River-
side, at Chagasʼs invitation, par-
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ticipating in his remote graduate
seminars—an experience that
significantly deepened our joint
research.
From 2023 to 2025, Carrascoza
received support from FAPESP
(São Paulo Research Foundation)
for the research project Telem-
atic Music: Connectivity in Vir-
tual Environments, which
equipped the LaFlauta Telematic
Studio and supported a series of
events, including telematic con-
certs, an in-person performance
at ICMC 2023 (Shenzhen), and
solo performances with live-
electronics.
In 2024, we presented two Vir-
tual Studies and Mojave at the
international symposium “(Vir-
tual) Presence!? Musical Perfor-
mances in Hybrid Spaces” in
Berlin. We also produced the film
Sound Imaginations: Telematic
Immersion, recorded entirely
through telematic means with
high audiovisual quality and
professional post-production.
The film premiered in Riverside
in November 2024, concluding
this creative cycle of the duo.
Rather than offering a unified
thesis, this text unfolds as a
polyphonic conversation across
distance. We propose five central
topics, each taken up in turn
from Pauloʼs perspective as
composer (PC) and from Cássiaʼs
as composer-performer (CC).
Speaking from different yet in-
tertwined positions—including
the role of composer-videogra-
pher—we explore how telematic

music-making opens new av-
enues for sonic thought, emo-
tional connection, and aesthetic
form. Our responses alternate,
at times echoing, diverging, or
converging in a dialogic struc-
ture that reflects the collabora-
tive spirit of the work itself.

Sound and Perception in the
Telematic Medium

PC: The electroacoustic para-
digm marks a decisive shift in
how we perceive and relate to
sound, as I argue in Sound,
Truth, and Paradigm (Chagas
2021). Electronic sound does not
merely extend or distort acoustic
sound; it transforms our cogni-
tive and perceptual frameworks,
detaching sound from its imme-
diate source and introducing
new layers of abstraction, medi-
ation, and spatial ambiguity.
The telematic paradigm furthers
this transformation by redefining
presence and simultaneity. Pop-
ularized during the COVID-19
pandemic, telematic perfor-
mances blurred the boundaries
between live and recorded mu-
sic, revealing how digital media-
tion alters expectations of real-
time experience. In such con-
texts, the distinction between a
synchronous performance and
an edited recording often be-
comes irrelevant, challenging
our sensory grasp of “liveness.”
Delays, data compression, and
transmission artifacts introduce

temporal and spatial discontinu-
ities that disrupt traditional mu-
sical synchrony. This rupture has
prompted new compositional
strategies that embrace asyn-
chrony as a structural principle.
Chris Chafeʼs concept of “im-
aged sound” (Chafe 2021) aptly
describes how musicians men-
tally reconstruct the sonic whole
when technological mediation
occludes parts of the acoustic
field. Telematic music, then, in-
vites a reimagining of simul-
taneity—not as uniform time,
but as a negotiated presence
across distributed cognitive
fields.

CC: In the interaction between
acoustic instruments and digi-
tized sound, a temporal gap
arises between the emission of
the acoustic sound and its return
through monitors or head-
phones. This creates a percep-
tual alteration related to time:
the resonance time of sound in
the physical space is combined
with the temporal layer of the
digital environment, which may
or may not be modulated. In the
context of telematic perfor-
mance, this relationship be-
comes even more intense: the
resonance time in the per-
formerʼs physical space coexists
with the time of the transmitted
and modulated sound in the
telematic environment, where
audio latency is a constant. The
virtual space, therefore, has its
own acoustic properties, which

are gradually learned by the per-
formers. As Chafe (2018)
affirms, the acoustics of the in-
ternet must be understood as a
specific medium—just like air or
water—capable of shaping the
immersive experience of each
musician involved in networked
performance.
A fundamental aspect of this
collaboration—beyond the audio
apparatus—was the construction
of a home studio dedicated to
video transmission. In this
space, tools such as chroma key,
video camera, computers, and
audio and video interfaces were
used to configure the virtual
stage, which we adopted as the
main space for instrumental per-
formance. In this context, the
virtual stage demands deep
emotional integration that goes
beyond the sonic dimension and
encompasses the body, image,
and presence in performance.

Ritual and the Virtual

PC. Telematic music reshapes
the ritualistic dimension of mu-
sical performance. Drawing from
Byung-Chul Hanʼs The Disap-
pearance of Rituals (Han 2020),
rituals are understood as sym-
bolic repetitions that structure
time and make the world habit-
able. In contrast, neoliberal logic
displaces these practices with
compulsive productivity and data
accumulation. Telematic music,
by resisting this trend, becomes
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a site for reclaiming ritual
through mediated presence.
Music historically operates as
ritual, shaping collective and in-
dividual identity. As Saint Au-
gustine observes in Confessions
(Augustine n.d.), sound power-
fully moves the soul, revealing
musicʼs capacity to bind inner
experience with outer expres-
sion. Jacques Attaliʼs categories
of music—from ritual sacrifice to
representation, repetition, and
composition—help trace this
evolution, situating telematic
music within a new phase of dis-
tributed ritual (Attali 1985).
Building on Vilém Flusserʼs no-
tion of the “telematic society”
(Flusser 2011), I see telematic
dialogue not as a passive trans-
mission of content but as a cre-
ative partnership between hu-
mans and technical apparatuses.
Unlike the embodied syn-
chronicity of string quartets,
telematic rituals unfold across
distances, where liveness is re-
defined by interaction with ma-
chines. In Sound Imaginations:
Audiovisual Immersion, we ex-
plore how gesture, sound, and
space generate a shared ritual—
one grounded not in physical
co-presence but in symbolic and
cognitive resonance.

CC: Musical performance can be
understood as a form of ritual.
As Nicholas M. Hobson and col-
leagues state, “In rituals, the
most ordinary of actions and

gestures become transformed
into symbolic expressions, their
meaning reinforced each time
they are performed” (Hobson et
al. 2017, 1).
Concerts, in this sense, may be
interpreted as ritual practices in-
volving technical and emotional
preparation, the construction of
the performerʼs self-image, and
the relationship established with
the audience. These are perfor-
mative cycles in which the repe-
tition of gestures and actions
enhances their symbolic signifi-
cance.
In telematic performance, how-
ever, additional layers of gestu-
rality emerge: the interaction
with technical devices, the ab-
sence of a physically present au-
dience, and, most importantly,
the remote connection with
other performers. In this con-
text, technology-mediated inter-
action can assume spiritual and
ritualistic dimensions, as Roy
Ascott suggests (Ascott 2003),
framing the artistic experience
as an expanded field of sensitive
presence and shared transfor-
mation.

Presence and Absence

PC: Katherine Hayles (1999), in
How We Became Posthuman,
proposes a semiotic square con-
trasting presence and absence
with randomness and pattern,
challenging the notion of stable
human subjectivity (idem, 248).

In the telematic paradigm, this
shift is palpable: presence is no
longer tethered to physical co-
location but emerges through
distributed cognition and medi-
ated interaction.
Telematic performance reframes
presence not as immediate em-
bodiment but as affective and
symbolic connectivity across
space. In this sense, absence be-
comes constitutive of presence—
what is not seen or heard is
imagined and compensated by
mental reconstruction. Haylesʼ
concept of the “cognitive non-
conscious” (Hayles 2017) deep-
ens this view, emphasizing how
cognition is not limited to con-
scious thought but arises
through hybrid human-machine
systems. The performer and lis-
tener become nodes in a shared,
dynamic field of distributed
agency.
This reconfiguration undermines
the humanist ideal of autono-
mous subjectivity and supports a
post-human model in which em-
bodiment is plural, mediated,
and partial. In telematic perfor-
mance, co-presence is not di-
minished—it is reinvented
through new temporalities,
affective states, and collabora-
tive imagination.

CC: A central aspect of our work
concerns the notion of presence
in the virtual environment. We
constantly see ourselves re-
flected on the screen: we are, si-
multaneously, participants and

spectators of ourselves on the
virtual stage.
Our visual compositions explore
layered images of myself, with
which I interacted throughout
the execution of the pieces. Mo-
jave and Virtual Studies, in par-
ticular, were visually constructed
from a video of an improvisation
I performed in the Mojave
Desert—a moment of deep inte-
gration with the landscape, in
which solitude within vastness,
together with the visual and
sonic elements of the environ-
ment, became, for me, a ritual.
This recording was created as
part of a collaboration with Cha-
gasʼ ongoing research on audio-
visual immersion and was inte-
grated into that investigative
context. Composed of noise,
sounds, voice, and bodily per-
formance in the desert, the im-
provisation—captured using the
projectʼs technical equipment
(Insta360 camera and Sennheiser
Ambeo ambisonic microphone)—
became the starting point for the
visual and electronic composi-
tion of the piece, marking the
beginning of our artistic collabo-
ration.
As part of our collaborative re-
search, we also worked on the
piece I Hear You Breathe (2022)
by Paulo C. Chagas. In São Paulo,
I created a visual performance
recording in which I developed a
kind of ritual by painting my face
white, transforming it into a
mask. I also explored a very lim-
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ited physical space to produce
images that brought together
parts of my body and the bass
flute, constructing a dramaturgy
of minimal movements and us-
ing the camera as a catalyst for
proximity with the audience.
Chagas processed the video with
TouchDesigner, applying a feed-
back algorithm that introduced
visual delay and generated a new
visual narrative. This treatment
produced multiple combinations
of bass flute and body while ex-
ploring different perspectives
and amplifying the minimal
movements captured in the orig-
inal recordings.
In the telematic performances of
I Hear You Breathe by Chagas,
the live performance is superim-
posed onto images of multiplied
presence, unfolding layers of
time and space through overlays
that represent the act of playing
the bass flute both in the
present and the past. For exam-
ple, the close-up of the maskʼs
eye produces a vector of mean-
ing that extends beyond its
boundary by directing attention
toward the audience. This estab-
lishes a dialogue between physi-
cal presence and absence within
the virtual space.

Collaboration and Trust

PC: Telematic music disrupts
traditional notions of collabora-
tion, which have historically re-
lied on physical proximity and

hierarchies of authority. In the
telematic space, composer and
performer must negotiate dis-
tance through trust, intuition,
and shared vulnerability. This
shift decentralizes control and
fosters a co-creative ethos in
which roles become fluid.
Rather than following the con-
ventional score-to-performance
model, telematic collaboration
often unfolds in real time, medi-
ated by technological interfaces.
The performer becomes an in-
terpretive partner, shaping the
work as it emerges. Such inter-
actions challenge the idea of the
composer as sovereign and
highlight the necessity of open-
ness to contingency, dialogue,
and mutual adaptation.
In this context, trust is not only
interpersonal but also techno-
logical. One must trust that sys-
tems will function, that sound
will transmit, and that meaning
will emerge despite latency,
compression, or signal loss. This
layered trust enables a unique
form of artistic intimacy—one
that bridges distance without
collapsing it and redefines pres-
ence as an ongoing act of nego-
tiation rather than a given state.

CC: The central issue in contem-
porary collaborative music prac-
tices is not necessarily the phys-
ical presence of the composer in
the same space as the per-
former, but rather the nature of
the collaboration itself. In col-

laborations of a technical nature,
physical co-presence is not es-
sential. However, in contexts of
collaborative performance—
where composer and performer
act simultaneously and in an in-
tegrated manner, as in our
telematic work—elements such
as intuition, trust, and vulnera-
bility in relation to technological
interfaces become part of the
performance dynamic.
In these situations, presence is
not confined to the physical
body but expands into a rela-
tional presence, as proposed by
Roy Ascott (2003) in his concept
of the telematic embrace, in
which the artistic act unfolds
within a network of connected
consciousnesses, shaped by em-
pathy, openness, and mutual
transformation. This idea con-
tributes to the understanding of
how the technical environment
may also become a space of
sensitivity and affect.

Composition, Improvisation,
and Co-Creation

PC: In Noise, Jacques Attali
(1985) critiques musicʼs function
as a tool of social control, espe-
cially under regimes of repeti-
tion. Susan McClary (1985) ex-
pands this critique by exposing
how musical forms encode gen-
dered power dynamics, often
rendering the composerʼs voice
dominant and the performerʼs
role submissive. These critiques
resonate in the operatic narrative

of Bluebeardʼs Castle, where
control, secrecy, and silencing
operate as metaphors for patri-
archal domination.
The telematic paradigm disrupts
this power dynamic. With its em-
phasis on decentralization and
co-creation, it challenges the
composerʼs authoritative role
and opens space for shared au-
thorship. In our project Sound
Imaginations: Telematic Immer-
sion, improvisation functions as
a dialogic practice that resists
domination, foregrounding trust,
vulnerability, and mutual listen-
ing (Chagas 2025). Rather than
following precomposed scripts,
performer and composer engage
in real-time negotiation, shaping
a piece that is contingent, emer-
gent, and inherently plural.
This shift also reflects a broader
ethical transformation: from
control to collaboration, from
authorship to relational pres-
ence. Flusserʼs notion of the ap-
paratus as a site of freedom-in-
constraint finds expression here,
as improvisation within techno-
logical systems becomes a prac-
tice of emancipation. In this
context, freedom is not pre-
given but continuously con-
structed through the very act of
making music together—across
bodies, across distances, and
beyond the boundaries of tradi-
tional musical roles.

CC: In a telematic environment,
the creative process between
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composer and performer be-
comes more intertwined than in
face-to-face collaboration.
Spending time together—espe-
cially during the early stages of
creation—is essential. The virtual
stage is not a given space; it
must be imagined, constructed,
and ultimately functions as a
structural element of the narra-
tive.
In our work this became particu-
larly clear. The visual aspect of
the live performance had to
merge organically with the pre-
recorded videos. In this context,
live performance is also a
video—a layered construction
involving physical, sonic, and
emotional presence. For such a
narrative to emerge, an ongoing
and mutual exchange of ideas
was indispensable.
I see performance as an integral
part of artistic creation in this
format. The virtual stage is itself
a performative construction—
without it, immersion would not
be possible. Composition, in this
context, requires deep collabo-
ration based on mutual recogni-
tion and a renunciation of fixed
hierarchies between composer
and performer. Creation hap-
pens in a space of listening,
openness, and true co-author-
ship.
Improvisation was present
throughout our collaboration,
culminating in Sound Imagina-
tions Improvisations—a fully im-
provised 28-minute piece in-

spired by your previous re-
search. In that case, musical cre-
ation became my responsibility,
and I consider it a genuine col-
laborative act. However, the
recognition of improvisation as a
creative practice is still chal-
lenged. George Lewis (2000)
discusses how the dichotomy
between composition and im-
provisation reflects a con-
structed asymmetry in Western
musical culture, where com-
posers are seen as “bringers of
structure” and improvisers as
sources of “effortless spontane-
ity,” often devaluing the latter.

Conclusion

The central concept of our
telematic project was audiovisual
immersion, aiming to emphasize
the experience of presence
through the convergence of
sound, image, and performance.
We focused on exploring images
of Cássiaʼs performance, multi-
plied by the visuals in the
videos. The emphasis was on the
performer and the performance,
keeping the technology invisible.
Our goal was to refine the au-
diovisual environment while cre-
ating the impression of live per-
formance (liveness). We reached
such a level of sophistication
that viewers often could not tell
whether they were watching a
pre-recorded video or a real-
time performance. In some con-
certs, we opened the camera to
show the setting and confirm

that we were playing live. Still,
the question remains: how can
we create a high-quality immer-
sive audiovisual performance
while clearly conveying its “live”
nature to the audience?
This experience also led us to
reflect on the ethical and social
foundations of telematic music.
Such performances require fast,
stable internet connections and
equipment like computers, in-
terfaces, and microphones—re-
sources unavailable to many
communities. Does telematic
music expand or restrict free-
dom of communication and ex-
pression? Does it open new pos-
sibilities for creative participa-
tion or reproduce the exclusion
mechanisms of hegemonic
power centers?
As Vilém Flusser (1983) notes,
technological apparatuses con-
tain a fundamental ambiguity: on
one hand, they open new exper-
imental possibilities; on the
other, they impose limits
through their programs, induc-
ing automatic behaviors and
suppressing critique. This con-
tradiction applies directly to the
telematic music environment.
In telematic practice, listening
gained new depth. Without
physically co-present eye con-
tact or gestures, we developed
an expanded listening—affective,
cognitive, and embodied—ca-
pable of perceiving nuances and
anticipating intentions. We
learned to trust sound as a

medium of connection and
affection, and silence as a fertile
space for co-creation. Listening
not only enabled the perfor-
mance but became a composi-
tional space in its own right.
Ultimately, this experience
taught us that presence is not
just a physical condition but a
continuous gesture of attention,
listening, and care. Making mu-
sic at a distance—as we did for
four years—means imagining the
other, touching and being
touched beyond matter. The vir-
tual stage has become, for us,
not a substitute for the real but
a space of aesthetic and human
transformation, where sound,
image, and gesture intertwine in
new ways of being together.

Acknowledments

We gratefully acknowledge the
São Paulo Research Foundation
(FAPESP), grant no. 05986-0,
whose contribution significantly
aided the development and real-
ization of this research.

Music

Paulo C. Chagas and Cássia
Carrascoza (2020/21), Mojave,
P. Chagas: live video; live elec-
tronics; C. Carrascoza: live flute
Permalink:
http://mediathek.slub-dresden
.de/vid90004387.html

Paulo C. Chagas and Cássia
Carrascoza (2022), I hear your
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breath, P. Chagas: live video; live
electronics; C. Carrascoza: live
flute
Permalink:
https://mediathek.slub-dresden
.de/vid90004395.html
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cognition of audience members
and performers (Colotti, 2021;
Selfridge & Barthet, 2019). The
greater use of digital media in
concert experiences has been
driven in part by what Kavanagh
(2018) describes as the “promise
of the digital” for classical music
institutions such as orchestras
and concert halls: the possibility
of reaching new audiences
through new forms of distribu-
tion, mediation, and presenta-
tion. Blending physical and vir-
tual elements or environments in
live concerts leads to a sheer in-
finite number of possible config-
urations – and similarly varied
are the mental states in which
VR users find themselves. One
key psychological concept asso-
ciated with extended reality (XR),
which is often used to refer to
the broad range of virtual and
augmented reality (AR) applica-
tions, is immersion. In a recent
theoretical article, Lee (2025)
discusses the concept of immer-
sive experience in relation to
other important terms that are
commonly found in the litera-
ture, such as presence, involve-
ment, or flow. The aim of his
new “unified conceptual model
of immersive experience in ex-
tended reality” is to provide a
coherent framework for re-
searchers interested in studying
immersive experience in XR set-
tings. Although much of the lit-
erature covered in his review is
situated in gaming studies, he
also draws on examples of XR in

musical performances (such as a
hypothetical example of an AR
orchestral concert; Lee, 2025, p.
4). The model proposes that im-
mersion is a result of three core
elements that are brought about
by immersive systems and con-
tent: 1) physical presence, 2) so-
cial presence/self presence, and
3) involvement, which are inter-
connected through narrative en-
gagement, sensorimotor en-
gagement, and task/motor en-
gagement.
The aim of this essay is to apply
this new model to our Orpheus
Reimagined concert series with a
view to critically reflecting on the
three core elements and the im-
mersive system/content in a vir-
tually extended live music set-
ting. By bringing Leeʼs model
into dialogue with existing em-
pirical and theoretical insights
into the Western classical con-
cert setting and its conventions,
we aim to explore the (f)utility of
the concept of immersive expe-
rience in XR classical concerts: In

The (f)utility of immersive
experience in a live classical
concert with extended reality:
A comment on Leeʼs unified
conceptual model
by Mats B. Küssner, Gina Emer-
son, Christian Stein and Till
Schwabenbauer

Between November 2024 and
January 2025 concertgoers gath-
ered in Karlshorst in the east of
Berlin to witness a short excerpt
of live music from Gluckʼs Or-
pheus and Euridice, performed
by the JungesKammerEnsemble
of the Schostakowitsch-Musik-
schule Berlin-Lichtenberg, in a
special setup: once with virtual
reality (VR) headset and once
without (see Figure 1). The goal
of our community-based concert
series, Orpheus Reimagined, was
to find out how extending the
physical reality of a live classical
concert with VR elements would
affect concertgoersʼ overall ex-
perience and appreciation.
Would they accept wearing a VR
headset during a concert? To
what extent would emotional,
aesthetic and social processes
of the concert be altered, aug-
mented or attenuated? Would
audience members feel im-
mersed?
Although VR technology is not
new, the use of virtual or aug-
mented reality in Western classi-
cal concert settings is a recent
development, with scarce empir-
ical evidence of how such set-
tings change the perception and

how far can a form of live musi-
cal experience such as the clas-
sical concert expand to include
XR technologies? Would a truly
immersive concert still be recog-
nizable as a ʻconcertʼ? We will
discuss each core element of
Leeʼs model and offer reflections
on the potential for XR to create
immersive concerts, firstly in re-
lation to the overarching con-
cepts of ʻpresenceʼ and ʻinvolve-
mentʼ, and then in relation to
Leeʼs proposed technical prop-
erties of immersive systems and
content (plausibility, interactiv-
ity, interestingness), before
drawing together further reflec-
tions on immersion and the fu-
tures and limits of classical con-
cert experiences.

Presence: Physical Presence
and Social/Self Presence

Physical presence is defined by
Lee as “[t]he sense of being
physically situated in a virtual
environment and/or experienc-
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Figure 1. A performance
from the Orpheus Reimag-
ined concert series in action:
Each concertgoer experi-
enced the musical excerpt
once with and once without
extended reality. The average
number of concertgoers per
concert was nine (range:
4-17), not counting under
18s who were not eligible to
take part in the main study.
(Photo taken on Nov. 16,
2024 by Mats Küssner).



would get a sense that the vir-
tual hand is ʻtheirsʼ. Our virtual
environment had one hidden
feature: people could push away
approaching ghosts with their
hands (who would otherwise
ʻpass throughʼ the user). Only a
few concertgoers were aware of
this and tried it out, and it was
perfectly possible to have the
ʻfullʼ concert experience without
using oneʼs arms. The concept
of self-presence seems thus
more relevant in XR settings
where users see themselves as
(full) avatars and/or interact with
other virtual beings. As such,
one could argue that most con-
certgoers probably felt disem-
bodied because their bodies did
not exist in the virtual environ-
ment. Head movements were
likely the only indicators for em-
bodying a virtual self-presence
that could move within, and
interact with, the virtual environ-
ment.
The concept of presence as dis-
cussed by Lee in these three di-
mensions of the model differs
from existing conceptualizations
of ʻpresenceʼ in Western classical
concert settings. While Leeʼs
model concentrates on the
immediacy of the virtual experi-
ence, contingent on its believ-
ability and its modes of interac-
tivity, presence in the literature
on classical concert studies has
tended to focus on the liveness
and uniqueness of a specific
event, as well as the sense of
presence being a “sensorial and

feeling of being physically
present in a virtual world, or
whether the virtual and real ele-
ments would have merged into a
coherent feeling of physical
presence.
Social presence is defined as
“[t]he sense of perceiving virtual
intelligences in a virtual or real
environment as perceptually an-
d/or socially real” (Lee, 2025,
p. 7). The only “virtual intelli-
gences” in our setup were the
ghosts floating around the cave
(referring to the furies that pre-
vent Orpheus from entering the
underworld in the second act of
Gluckʼs opera). Two further lay-
ers of social presence can be
identified in the Orpheus setup:
the musicians, who are visible
through the pass-through mode
and the other audience members
in the physical room. Although
most other audience members
were not visible through the
headset, a concertgoer wearing a
headset not only knew they were
there, but perhaps also sensed
them through touch or audition.
Self-presence is defined by Lee
as “[t]he sense of being embod-
ied into a virtual self in sensory
and/or cognitive manners” (Lee,
2025, p. 7). In our concert set-
ting, the virtual self played a
very minor role and was only
visible when audience members
raised their hands or arms which
were then translated into avatar
limbs. Through motor engage-
ment, though, concertgoers

viewed inside the headset
through the lens of a camera.
Audience members could turn
their heads away from the stage,
ʻimmersingʼ themselves more
fully in the virtual world. The
music was always live and never
played through the headset. The
length of the performance was
ca. 8 minutes. The short excerpt
of instrumental music from
Gluckʼs Orpheus and Euridice
was from Scene 1 and 2 of Act 2
and was chosen as this passage
lent itself to the creation of a
virtual environment with a
strong visual narrative. Given
these coordinates of our setup,
one can question whether the
sensory input, both from the
headset and the real environ-
ment, would have induced a

ing virtual objects as if they exist
in the real environment” (Lee,
2025, p. 6). In our XR concert
series, we used the pass-
through mode of Meta Quest 3
headsets such that audience
members would find themselves
in a cave-like environment with
torches, lava, smoke, and float-
ing ghosts, while still being able
to see the musicians in front of
them on stage (Figure 2) and,
possibly, other audience mem-
bers seated in the room in front
of them. The content of the vir-
tual environment and physical
space were thus clearly separat-
ed: on the one hand, a digitally
produced cave which cannot
easily be mistaken for a real en-
vironment, and on the other, a
small shot of the concert venue
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Figure 2. Virtual and real elements of the Orpheus Reimagined project.
In the foreground: ghosts, torches, and a cave-like environment. In the
background: musicians on stage as viewed through the pass-through mode
of the VR headset. Half of the audience members are wearing VR headsets
in pass-through mode, enabling them to see both the musicians on stage
and a virtual environment.



intense physical experience”
(Wald-Fuhrmann et al., 2021,
p. 9; drawing on Gumbrecht,
2004). Rebstock (2020) identi-
fies a “crisis” in the production
of presence in classical concerts,
a need to elevate the ʻeventful-
nessʼ of such performances in
order to fulfill a desire for pres-
ence in a world saturated with
digital media. Forms of presence
that relate to the value placed on
“being there” physically at a spe-
cific event (Radbourne, Johanson
& Glow, 2014) come into conflict
with presence in virtual environ-
ments as formulated by Lee, who
further draws on definitions of
full immersion as becoming dis-
associated from the real, physi-
cal environment (p. 3) – a very
different mode of ʻbeing thereʼ.
The Orpheus Reimagined con-
certs, through our use of the
pass-through mode, can be
conceived of as a compromise
between these forms of pres-
ence: the audience members are
not fully physically immersed in
either the virtual or the live ex-
perience but it is perhaps
through the combination of both
that a unique concert experience
emerges. As Onderdĳk et al.
(2023) note in their survey of at-
tendees primarily of VR pop mu-
sic concerts, the ability of XR
technologies, whether fully vir-
tual or mixed reality, to create
new experiences that cannot be
obtained elsewhere is important
to users and attendees.

Leeʼs conceptualization of social
presence, which centers on so-
cial relationships primarily with
virtual intelligences poses fur-
ther challenges in translation
between the worlds of virtual
gaming environments and clas-
sical concerts. Live music con-
certs are widely discussed as
meaningful social experiences
with the power to connect audi-
ence members and create a
strong sense of togetherness
among attendees and between
attendees and performers
(O'Neill & Egermann, 2022; Pitts,
2005; Pitts, 2014; Wald-
Fuhrmann et al., 2021). Such
experiences of co-presence and
connection are often cited as
motivators for live music atten-
dance (Mulder & Hitters, 2023;
Onderdĳk et al., 2023; Pitts,
2014). In the context of XR con-
certs such as the Orpheus
Reimagined format, we have a
complex social web of virtual
and real ʻintelligencesʼ that are
perceived through various
senses. Social interactions that
take place within the virtual en-
vironment are further embedded
in the larger social context of
the concert. It is possible that a
more immersive virtual environ-
ment, with greater social pres-
ence from virtual characters or
intelligences, would in fact have
a negative impact on the live
social experience or ʻpresenceʼ.
The basic act of wearing a VR
headset in the concert situation
potentially creates a more indi-

vidualized experience, thus con-
flicting with possible social mo-
tivations for concert attendance.

Involvement
Involvement is defined by Lee as
“[t]he sense of deep cognitive
and behavioral engagement with
a narrative and/or a task” (p. 7).
The Orpheus Reimagined con-
certgoers had no concrete task
and whether they sensed a deep
cognitive engagement with the
story of Orpheus depended on
how familiar they were with the
plot and whether they were able
to connect it to the visuals of the
virtual environment.
Considering how to apply Leeʼs
criterion of involvement to the
context of concerts of Western
art music means confronting
traditional notions of the ʻaimsʼ
of a concert and the role of au-
dience members. Western art
music is a “presentational” musi-
cal culture (Turino, 2008, p. 52),
in which there is typically a clear
distinction between artists and
audience members and active
participation or even sponta-
neous response on the part of
audience members is not usually
expected. Creating participatory
dynamics or engaging audience
members in specific ʻtasksʼ in
classical concert settings still re-
mains rare. In audience research
and concert studies literature,
contradictory definitions of the
relationship between involve-
ment or participation and im-
mersion emerge. As Wald-

Fuhrmann et al. (2021) describe,
the “frame” or situation of the
concert has been conceived of as
offering some audience mem-
bers the conditions for “an
undisturbed, attentive, even im-
mersive listening experience in a
specific time-frame”, yet the be-
havioral restrictions (sitting still
in silence, suppression of spon-
taneous responses) that make
this form of listening possible
also may at times hinder other
audience members less familiar
with such conventions from be-
ing able to connect with the ex-
perience (p. 6). Immersion has
therefore been conceptualized
as either undisturbed contem-
plation or as greater involve-
ment, and research on participa-
tory concerts brings out further
insights into the push and pull
between these two poles. In their
study of newly commissioned
works for audience members
and professional ensembles,
Toelle and Slobodaʼs (2019) au-
dience-participants reported
feeling a sense of community
with the musicians and other
performers and of “immersivity”
(p. 13) in the musical work
through their active participa-
tion. However, they also note
that audience members felt at
times as if their participation
distracted from being able to
fully take in the piece (p. 17). In
a case study of a participatory
installation in the field of experi-
mental music, Emerson (2023,
p. 134–152) discusses similar
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gains and losses reported by au-
dience-participants: on the one
hand, audience members who
participated actively in the in-
stallation reported more memo-
rable and satisfying experiences
than those who simply observed,
but on the other hand, there
were frustrations with the
amount of agency afforded by
the format (not enough for
some, yet intimidating for oth-
ers) and less of a sense of being
able to take in the ʻwholeʼ work.
In the context of live classical
music, involvement or participa-
tion can therefore not be
adopted as readily as a criterion
for immersion, as Lee proposes.

Properties of the immersive
system

When applying Leeʼs three tech-
nical properties of an “Immersive
System and Content” – plausi-
bility, interactivity, and interest-
ingness – to the Orpheus
Reimagined format, it becomes
clear that their relevance and
weighting need to be adapted to
the artistic priorities of the
project. Leeʼs model addresses
immersive experiences in a gen-
eral sense, often with the im-
plicit aim of creating a believable
and internally consistent virtual
world. The artistic approach of
the project deliberately diverged
from this. Plausibility, in the
sense of seamless integration
between the virtual and the real,
was not a primary goal but was

intentionally disrupted. The vis-
ual design – a stylized cave envi-
ronment in pass-through mode,
in which the musicians appeared
only in the ʻcave openingʼ, ren-
dered monochrome and at pro-
portions differing from the
physical reality – created a delib-
erate visual and spatial disso-
nance. This interplay between
the virtual setting and the physi-
cal concert hall was intended to
unsettle notions of space, real-
ity, and narrative, while at the
same time accentuating the live-
ness of the event.
Similarly, interactivity was
shaped less by direct or task-
oriented engagement, as might
be implied by Leeʼs framework,
and more by the traditional
modes of reception in classical
concerts. The primary form of
ʻinteractionʼ involved head
movement and the act of turning
or looking around to perceive
visual and acoustic stimuli from
different directions. Optional
hand-tracking elements, such as
“pushing away” ghost figures,
were available for more active
audience members, but they
were not essential to experienc-
ing the work. The intention here
was to gently disrupt the habit-
ual, front-facing orientation of
classical concert listening and to
stimulate a more active, spatially
open mode of perception.
Interestingness – “the quality of
an immersive system or content
that captures a userʼs attention,

curiosity or motivation” (Lee,
p. 7) – proved to be a more am-
bivalent category. For some au-
dience members, the attraction
lay in the technological novelty
and unpredictability of the for-
mat, especially given that this
combination of live concert, XR
technology, and selective pass-
through is very uncommon in
the classical domain. For others,
however, the visual and interac-
tive elements risked being per-
ceived as a distraction from the
musical core, or as undermining
expectations of a ʻtraditionalʼ
concert experience.

Summary and Conclusion

Applying Leeʼs model of immer-
sion to XR concerts of Western
classical music presents a num-
ber of challenges. Leeʼs defini-
tion of ʻpresenceʼ, with its di-
mensions of physical, social and
self-presence in the virtual, con-
trasts definitions from existing
concert research, which center
on the uniqueness of the live ex-
perience and the social experi-
ence of the concert situation.
The dimension of involvement
from Leeʼs model comes into
conflict with the presentational
nature of Western art music cul-
ture, which traditionally does not
involve direct participation from
audience members. While in-
volvement in Leeʼs sense could
enrich the audience experience,
as empirical concert research
suggests, it also comes up

against understandings of the
classical concert experience as
contemplative or as a space for
differently ʻimmersiveʼ undis-
turbed listening. On a technical
level, Leeʼs properties of the im-
mersive system offer valuable
points of reference. However,
their weighting and technical
implementation require adapta-
tion for classical concert con-
texts: plausibility may be delib-
erately subverted as an artistic
device, interactivity may be re-
duced to subtle bodily and at-
tention-based engagement, and
interestingness may arise from
both aesthetic and technological
dimensions.
A question that remains is what
a truly immersive concert would
look like. If immersion were de-
fined according to Leeʼs dimen-
sions, the result would be very
different from a conventional
concert of Western classical mu-
sic and potentially, for some, not
desirably so; this represents the
slight futility of merging these
formats and discourses. How-
ever, there is much to be gained
from rethinking and widening
conceptualizations of what the
classical concert experience can
be and how it can speak to a
broader range of potential audi-
ence members. As theatre and
performance art scholar Claire
Bishop has observed, perfor-
mance and how we perceive it
today is shaped by newer, digi-
tally-informed ways of socializ-
ing and paying attention (Bishop,
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2024). She proposes that the fu-
ture of contemporary perfor-
mance could lie in formats that
allow for flexible, pluralized
modes of paying attention (or
for “hybrid attention”, Bishop,
2024, p. 46). Formats that hy-
bridize or expand the live format
through digital media, such as
the Orpheus Reimagined con-
certs, could be a particularly
productive cross section at
which to be reconfiguring the
classical concert. These efforts
will need, as we have demon-
strated, equally hybridized defi-
nitions of terms such as immer-
sion and presence that are able
to mediate between the live and
the virtual and between tradition
and innovation.1
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Dynamic interdependence in a
hybrid configuration using
Spatial Sampler XR
by Greg Beller

In the context of contemporary
explorations into hybrid and ex-
tended realities in performance
art, The Synekine Project investi-
gates how immersive technolo-
gies such as VR and AR can re-
shape the relationships between
sound, movement, and space.
This is particularly compelling as
artists seek new modes of pres-
ence and interaction across
physical and virtual domains,
enabling innovative performance
ecosystems that challenge con-
ventional notions of liveness,
embodiment, and authorship.
The Synekine Project investi-
gates the artistic potential of an
extended musical performance,
where sound, image, and move-
ment interact within a hybrid en-
vironment—physical, digital, and
networked. Through real-time
interactive systems, the project
challenges conventional notions
of stage presence, enabling per-
formers and audiences to be
physically or virtually distrib-
uted. By reimagining the rela-
tionship between bodily gesture,
sonic production, and visual
perception in a mediated space,
The Synekine Project offers a
concrete artistic response to the
ongoing transformation of musi-
cal performance in the digital
age. It engages with issues of

terdependence—where gesture,
sound, and perception are con-

stantly reshaped across temporal
and spatial disjunctions. The re-
sult is a performative ecosystem
in which composition and im-
provisation, liveness and media-
tion, instrument and performer
all merge into a fluid continuum,
offering a critical and artistic
response to the evolving condi-
tions of music-making in a net-
worked, post-physical era.

This performative ecosystem
develops as performances with
different musicians unfold, in a
hybrid space of electronic com-
position based on virtual physi-
cality. Thus, from spatial sam-
pling to spatially located media,
the introduction of virtual physi-
cal actuators enables the con-
struction of sound sequences
based on gestural interaction.

spatial fragmentation, shifting
performer-audience roles, and
expanded reception modes.
SpatialSamplerXR is an exten-
sion of the instrument series of
the Synekine Project. In the same
way that a sampler is an empty
keyboard that is filled with
sounds, Spatial Sampler XR uses
gesture capture to transform the
surrounding physical space into
a key zone for indexing, placing
and replaying samples. With
Spatial Sampler XR, the musician
spreads sound around him/her
through gesture, creating a spa-
tialized and interactive sound
scene. Movement links time
(sound) and space. This makes
Spatial Sampler XR suitable for
movement artists as well, and
for various applications.

The Air Sampling series ques-
tions the notion of stage pres-
ence in contexts where perform-
ers and audiences may be physi-
cally or virtually distributed. A
key element is the real-time
recording and transformation of
instrumental performance, intro-
ducing a layer of virtualization at
the very core of the act of per-
formance. The sound, produced
in the here and now, is captured,
modulated, projected, or re-
played instantly—creating a
temporal (present/trace), spatial
(localized/dislocated), and per-
ceptual (de-linearized cause/
effect) stratification. This
process renders the performance
inherently hybrid, blending

physical immediacy with
mediated construction.

Air Sampling #006
explores the tension and
interplay between physi-
cal and virtual presence
through a live improvisa-
tion involving two perfor-
mers and a VR headset.
Eunice Martins, plays a
prepared piano, generating
a rich palette of acoustic
textures. Greg Beller,
equipped with a virtual
reality headset and motion
controllers, captures and
samples these sounds in
real time, placing them
within a three-dimensional
virtual space using the Spatial-
SamplerXR. As the performance
unfolds, a formerly empty sam-
pler becomes populated with
sonic fragments, constructing a
virtual instrument that evolves
live on stage.
In its hybrid configuration, The
Synekine Project destabilizes
traditional models of musical
performance by staging a dia-
logue between physical and
virtual agencies. Through the
real-time sampling of a single
instrument, immersive virtual
environments, and live spatial
transformations, it raises funda-
mental questions about co-
presence, embodiment, and
authorship. What emerges is not
merely a coexistence of real and
virtual realms, but a dynamic in-
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Figure 1. Still from the performance at the
Symposium "(Virtual) Presence!? Musical
performances in hybrid spaces”, July 17,
2024 (Berlin, GER). Performer: Greg Beller
(XR).



ing the actual music. The as-
sumption that a work can be
“saved” simply by transferring
it into a virtual environment ig-
nores the complexity of these
systems. Virtualization does not
remove obsolescence; it rede-
fines it.
My work on the restauration of
Bernard Parmegianiʼs Stries
(1980) illustrates these chal-
lenges clearly (Berweck 2016;
Mode Records 2021). The sur-
vival of such a piece depends
on far more than stored files or
emulated systems. Reconstruct-
ing Stries required a detailed un-
derstanding of the instruments,
signal flow, and aesthetic inten-
tions that shaped its original
sound. Virtualization can only
translate these aspects; it cannot
fully preserve them.
The process creates an archival

mirage: it suggests stability
while digital ecosystems remain
fragile. File formats change, op-
erating systems become obso-
lete, and undocumented nuances
disappear. Working on Stries
demonstrated that the “virtual” is
always partial — not preserva-
tion but interpretation. This is as
much an aesthetic problem as a
technical one, since it affects
how we view these works as his-
torical or living entities.

Lessons from the Reconstruc-
tion of Parmegianiʼs Stries

The reconstruction of Bernard
Parmegianiʼs Stries (1980) pro-
vided concrete insights into the
difficulties of preserving elec-
tronic works. The piece, written
for tape and three analog syn-
thesizers, is tied to specific in-
struments: an EMS Synthi AKS, a

The Archival Mirage: Virtual-
ization as Preservation

Virtualization is frequently dis-
cussed as a strategy to prevent
works with electronics from be-
coming unplayable due to tech-
nical obsolescence. On paper,
virtual machines and emulations
appear to be the perfect answer
to the disappearance of hard-
ware, storage media, and oper-
ating systems. But in practice,
things are rarely that simple.
Connecting a Zip drive made by
Iomega today is already a chal-
lenge. Physical connectors have
changed drastically over the past
30 years, and 30 years ago
means 1995 — which is not very
long ago, especially when we
consider that the music heard in
classical concert halls often
dates back several hundred
years. Even if the old hardware
is still available, the operating
systems required to read the
data may no longer exist, and
software tools are often depre-
cated or locked behind license
servers that have been offline
for decades. The mere act of in-
stalling such software can re-
quire hours of research in
archived newsgroups and 1980s
listservs, searching for work-
arounds to copy protection
schemes that were never de-
signed for longevity.
During performances of older
pieces, I often spend more time
trying to restore and configure
outdated software than rehears-

Virtuality Will Save Us All
By Sebastian Berweck

Introduction. Virtuality as
Promise and Problem

The idea that “virtuality will save
us all” is both optimistic and
ironic. It reflects a belief that
digital technologies can protect
artistic works from technological
decay, but it also points to the
contradictions of this belief.
Virtualization is not simply a
technical operation; it is also an
aesthetic and conceptual shift.
While it offers tools for preser-
vation and reinterpretation, it
can reduce artistic works to
data, treating them as inter-
changeable “content.” What is at
stake is not only the longevity of
works with electronics but also
how their material, performative,
and historical dimensions are
reframed by digital systems.
The following text begins with
an examination of virtualization
as a preservation strategy, high-
lighting its technical limitations
and the difficulties of maintain-
ing older electronic works. It
then turns to virtualization as a
compositional and performative
tool, focusing on key examples
by Brigitta Muntendorf, Michael
Beil, and Stefan Prins, before
drawing conclusions about the
artistic potential and the inher-
ent instability of virtual environ-
ments.
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Figure 1.
The original
patch by
Bernard
Parmegiani
for an EMS
Synthi A



in performance the choice of
loudspeakers, the roomʼs
acoustics, and the instru-
ments themselves exerted a
far greater influence on the
sound than the subtle dis-
tinctions between the instru-
ments.
4. Notation vs. archiving. The
main difficulty was not ar-
chiving but notation. If the
sound parameters had been
described independently of
the instrument models — for
example in terms of absolute
frequency or modulation
depth — the reconstruction
would have been far more
straightforward.

Images 1 and 2 illustrate this
translation process from analog
to digital.

Virtualization as a Creative
Tool: Brigitta Muntendorf,
Michael Beil, Stefan Prins

If virtualization fails as a univer-
sal preservation method, it is
nevertheless an important com-
positional resource. Composers
such as Brigitta Muntendorf,
Michael Beil, and Stefan Prins
use digital layers — videos,
samples, live electronics — not
as archival backups but as inte-
gral parts of their works.

Brigitta Muntendorf –
Public Privacy #2
Brigitta Muntendorfʼs Public
Privacy #2 (2013) juxtaposes

the world of YouTube amateur
pianists with the concert stage
(sebseb3000 2014). The work
projects videos of non-profes-
sional players performing at
home — in living rooms, bed-
rooms, or practice spaces —
alongside the live pianist. These
performers open up their private
spaces and their playing, expos-
ing themselves to the public
gaze and commentary. They are,
in a sense, as brave and bold as
the “Piano Hero” on stage, and
the responses they receive in the
comment sections are often as
supportive and encouraging as
the applause a piano virtuoso
would receive in a concert hall.
This creates an interesting ten-
sion with the cult of the classical
soloist, who is celebrated like a
gladiator battling with the in-
strument to wrest beauty from it
and to emerge victorious. Mun-
tendorfʼs work questions this
narrative by aligning the virtuos-
ity of amateurs — imperfect, in-
timate, authentic — with the
heroic aura of classical perfor-
mance.

Michael Beil – Doppel
Michael Beilʼs Doppel (2009)
places the idea of duplication
and mirroring at the center of
both visual and musical struc-
ture (Beil 2012). The piece inte-
grates live video and audio in
such a way that the pianistsʼ
gestures are not only seen but
also refracted, repeated, and
distorted. A rising arm gesture,

log synthesizers — for in-
stance, a marking of “3” on a
filter knob gives no indication
of the actual frequency
(Parmegiani 1980). Karlheinz
Stockhausenʼs Oktophonie
faces a similar problem: con-
ceived as a live performance
rather than a fixed tape, it is
now practically impossible to
reproduce because the origi-
nal software has vanished,
leaving only ambiguous nu-
merical references (Bernardini
and Vidolin 2005).
3. Analog-to-digital trans-
fer. Through careful mea-
surement of filter curves, os-
cillator frequencies, and
modulation depths, we were
able to transfer the patches to
a digital instrument (Nord
Modular G2). The differences
between analog and digital
timbres were comparable to
those between two violins, yet

Yamaha CS-40M, and a Roland
System 100M Set D combined
with the keyboard of the Roland
System 100. These instruments
are now museum objects, rare
and costly, and each required
technical restoration. Compo-
nents such as capacitors de-
grade over time, and without
maintenance the instruments are
no longer functional.

From this work, four key obser-
vations emerged:

1. Impossible without the
originals. The characteristic
sounds of Stries cannot be
reconstructed without refer-
ence to the original instru-
ments. They serve as the only
reliable point of comparison
for timbre and dynamics.
2. Notation limitations. The
score refers to parameters
that are specific to these ana-
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Figure 2.
The tran-
scription
of the same
patch for
the virtual
modular
synthesizer
Clavia Nord
G2



The live performer operates the
video as though performing a
kind of virtual puppetry, control-
ling both the sounds and the
visual fragments of Croeneʼs
recorded performance.
Yet this illusion is broken by the
fact that the performer is physi-
cally present on stage, his ges-
tures and body exposed to the
audienceʼs gaze. The piece em-
phasizes this tension: the per-
former is simultaneously manip-
ulating a virtual double and be-
ing observed as himself, shifting
between operator and per-
former.
Midway through the piece, this
relationship is complicated fur-
ther when a live video cam-
era captures the performer from

behind, including the first rows
of the audience. These images
are projected onto the screen,
effectively placing the listeners
themselves into a performative
role. The audience, who until
then were observers, suddenly
become part of the staged visual
layer, their presence mirrored
and mediated like that of the
performer.
Although the software for the
piece is not overly complex —
the Max patch essentially func-
tions as an audio and video
sample player mapped to the
middle register of the keyboard,
with controls for sample play-
back speed in the upper register
and two commands for the cam-
era in the lowest keys — it still

authenticity, and agency. The
performers and their images are
locked in a dialogue that desta-
bilizes the conventional hierar-
chy of stage and screen. The vir-
tual projection is not simply a
supplement to the music but an
active, performative element that
reveals how mediated images
can acquire the same weight as
live sound.

Stefan Prins – Piano Hero #1
Stefan Prinsʼ Piano Hero #1
(2011) replaces the traditional
piano with a MIDI controller
that triggers video samples of
pianist Frederik Croene playing
his piano démécanisé — a
deconstructed grand piano
stripped of its mechanism.

for example, is echoed by an as-
cending scale and mirrored on
screen, blurring the boundary
between the real performance
and its virtual double.
The virtual layer is not subordi-
nate to the live action; it func-
tions as an equal and sometimes
disruptive counterpart.
Beil employs temporal manipula-
tions — speeding up, reversing,
and looping — reminiscent of
the time-bending effects of
Christopher Nolanʼs Inception
(2010). The result is an unstable
field of perception, where the
audience constantly negotiates
what is live and what is medi-
ated.
This deliberate interplay raises
questions about presence,
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Figure 4. The MIDI keyboard assignment for Stefan Prinsʼ piano hero #1

Figure 3. A rising hand gesture in Michael Beilʼs Doppel



old works within virtual spaces,
but in a notation that allows
their revival and reinterpretation
— similar to the way we ap-
proach the works of Beethoven
or, within our own field, con-
temporary music written for
acoustic instruments.
However, as a creative resource,
virtuality opens possibilities that
extend beyond preservation. It
enables composers to work with
the interplay between live per-
formance, mediated presence,
and technological transforma-
tion. The challenge is to use vir-
tualization critically and artisti-
cally, while acknowledging its
limitations as a preservation
strategy.

Music

Brigitta Muntendorf (2013),
public privacy #2 (premiere),
S. Berweck: piano
Permalink:
http://mediathek.slub-dresden
.de/vid90004388.html
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solution to the problem of pre-
serving old pieces lies not in the
archives or in “permafrosting”

48 49

array2024 array2024

https://econtact.ca/17_4/
berweck_parmegiani.html (last
access Sept. 22, 2025).

Parmegiani, B. (1980). Stries.
Unpublished manuscript. In the
possession of Maison ONA.

Media

Beil, M. (2013). “Doppel (2009) ”
YouTube video https://
www.youtube.com/
watch?v=ihR7TWYkgoQ (last ac-
cess Sept. 22, 2025).

sebseb3000. (2013). “Piano Hero
#1 (2011), by Stefan Prins.”
YouTube video. https://
www.youtube.com/
watch?v=mTupC1BRp18 (last
access Sept. 22, 2025).

sebseb3000. (2014). “Public Pri-
vacy #2: Piano Cover (2013), by
Brigitta Muntendorf.” YouTube
video. https://www.youtube
.com/watch?v=0r-km5QFe5s.
(last access Sept. 22, 2025).

Mode Records (n.d.). “Stries
(Mode328).” Bandcamp.
https://moderecords.bandcamp
.com/album/stries-mode328
(last access Sept. 22, 2025).



About the authors

Greg Beller works as an artist,
researcher, teacher and com-
puter designer for the contem-
porary arts. Founder of the
Synekine project, he invents new
musical instruments combining
sound and movement, which he
uses with various performers or
in computer-assisted composi-
tion. In his research, he focuses
on the relationships between
gesture, movement, dance and
space, as well as between AI and
the creative process.

The pianist Sebastian Berweck
is one of the leading interpreters
of experimental electroacoustic
music. In addition to his out-
standing pianistic virtuosity and
use of extended playing tech-
niques, he has focused particu-
larly on electroacoustic perfor-
mance in recent years. With the
synthesizer trio Lange//Berweck
//Lorenz, he presents revivals
of works by significant com-
posers. Berweck obtained his
doctorate from the University of
Huddersfield.

Cássia Carrascoza is a
renowned Brazilian flutist, edu-
cator, and researcher, acclaimed
internationally in the classical
music scene and network arts.
She is a professor in the Music
Department at the University of
São Paulo (USP). Carrascoza has
been honored with several pres-
tigious awards and has served as

the principal flutist of the Sym-
phonic Orchestra of the
Municipal Theatre of São Paulo
for 20 years. Her work is de-
voted to the promotion of con-
temporary Brazilian music, and
telematic performances.

Paulo C. Chagas is an interna-
tionally acclaimed Brazilian com-
poser with over 200 works span-
ning stage, orchestra, chamber,
and multimedia forms. A sur-
vivor of torture by the Brazilian
military, his music reflects
themes of healing and resis-
tance. Chagas studied at the
University of São Paulo, the Con-
servatoire Royal de Musique in
Liège with Henri Pousseur, and
the Hochschule für Musik und
Tanz in Cologne, earning his
PhD in Musicology from the Uni-
versité de Liège. Chagas is cur-
rently a Professor of Composi-
tion at the University of Califor-
nia, Riverside.

Gina Emerson is Lecturer in
Systematic Musicology at the In-
stitute for Musicology and Media
Studies, HU Berlin. She studied
musicology in Oxford and Berlin,
with a focus on music sociology
and psychology. Her research
explores and connects the topics
of audience experience, sustain-
ability, cultural participation and
the use of new technologies
across art music contexts. She is
the author of Audience Experi-
ence and Contemporary Classical
Music (Routledge 2023).

Mats B. Küssner is a Lecturer in
the Department of Musicology
and Media Studies at HU Berlin.
His research focuses on multi-
modal perception and mental
imagery of music, emotional re-
sponses to music, and perfor-
mance science. Mats completed
his PhD in Music within the
AHRC Research Centre for Musi-
cal Performance as Creative
Practice at Kingʼs College Lon-
don, investigating embodied
cross-modal mappings of sound
and music.

Karina Moritzen is a PhD candi-
date in Communication at the
Universidade Federal Fluminense
in Rio de Janeiro, and in Musi-
cology at the University of Old-
enburg. Her current research is
interested in the affordances
made possible through in-game
concerts in terms of aesthetic
experience, digital performance,
music scenes and hyperpop. She
has previously presented her
work at Ludomusicology confer-
ences, as well as published an
early excerpt of her PhD thesis
at the Journal of Sound and Mu-
sic in Games and the Eco-Pós
Journal in Brazil.

Juan Parra Cancino obtained his
MA with a focus on composition
and performance of electronic
music. In 2014, Juan obtained
his PhD degree from Leiden Uni-
versity. As a guitarist, Parra is a
member of various guitar en-
sembles such as the Berlin Guitar

Ensemble and the Buenos Aires
Guitar Ensemble. Since 2009 he
works as a fellow researcher at
the Orpheus Institute (Ghent,
BE), focused on performance
practice in Computer Music.

Till Schwabenbauer studied art
and visual history, music and
media, and musicology at the
Humboldt-Universität zu Berlin.
At the same time, he was a
member in the conducting class
of A. Gelovani and founded his
first orchestra when he was 17.
Nowadays he works as a perma-
nent conductor of several classi-
cal ensembles. Currently, he is
enrolled as a doctoral student to
investigate multimodalsensoric
concert events.

Christian Stein earned a doctor-
ate in literary studies and has
since been working in the border
area between the humanities and
technical sciences. He is em-
ployed at the Cluster of Excel-
lence Matters of Activity and
heads the Object Space Agency
project. Stein served as head of
the research area Architectures
of Knowledge in the Cluster of
Excellence Image Knowledge
Design and is co-founder of
gamelab.berlin, which deals with
play as a cultural technique. In
this context he focuses on the
development of game prototypes
in the field of museums and
medicine and VR applications.

50 51

array2024 array2024


