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Interdisciplinary dialogues: Combining science
and art in contemporary cultural production

Abstract. The aim of the study was to examine the collaboration between artists and scientists. The research
methodology involved an interdisciplinary approach, which allowed for a detailed analysis of the processes occurring at
the intersection of scientific and artistic practices and the identification of new forms of cultural production. The main
results emphasised the importance of interaction between scientists and artists for the creation of new forms of self-
expression. It was found that science and art are closely related spheres of human activity. Historically, for example,
music was long regarded as a mathematical science; thus, the division between art and science is rather blurred. The
study found that interdisciplinary collaboration between scientists and artists contributes to the emergence of innovative
forms of cultural expression that go beyond traditional models of both science and art. An analysis of specific projects,
namely “Arts at CERN” and “Beyond Quantum Music”, showed that such projects often stimulate new approaches to
solving socially important problems, stimulate interest in scientific topics among a wider audience, and create a platform
for creative experimentation. It was found that the key factors for the success of such projects are open dialogue between
participants, mutual enrichment of knowledge, and a willingness to experiment. Therefore, interdisciplinary dialogues
have significant potential for strengthening cultural capital and developing creative industries, especially in the context
of the contemporary challenges of globalisation and digitalisation. The results of the study provided new perspectives
for understanding contemporary cultural processes, emphasising the importance of dialogue between different fields of
knowledge for the development of innovation in cultural production
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INTRODUCTION

Interdisciplinarity is one of the key elements of cultural
production in the 21% century, marked by the integration
of various fields of science and art. The interaction be-
tween science and creativity contributes to the creation of
new forms of cultural expression and the discovery of new
horizons for innovative ways of self-realisation. This phe-
nomenon is particularly noticeable in the context of glo-
balisation and digitalisation, when traditional boundaries
between disciplines are blurred and new approaches be-
come necessary for the correct use of modern technologies.

The study by L. Cheng et al. (2022) examined how such
integration of elements of science, technology, engineer-
ing, art, and mathematics can promote the development
of innovative thinking in students. The authors empha-
sised the importance of practical learning, which allows
students to actively apply their knowledge in practice and
develop interdisciplinary skills. O.I. Higuera Martinez et
al. (2021) investigated trends in promoting creativity in
science and engineering. The researchers focused on how
creativity can be integrated into curricula and research
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practices to improve the innovative abilities of students
and professionals.

Scientific and creative collaboration inspires discover-
ies in science, which is why many researchers have empha-
sised the importance of art in interdisciplinary projects and
the creative process when working on important scientific
issues. Author F. Lysen (2023) analysed creative-scientific
collaboration within the Maastricht Brain Stimulation and
Cognition Laboratory, exploring how such interdisciplinary
projects can influence the scientific and artistic environ-
ment. The author emphasised the importance of supporting
and developing creative-scientific collaborations to stimu-
late innovation and expand the boundaries of scientific and
artistic research. Researcher R. Crowell (2023) examined
the challenges and opportunities of collaboration in inter-
disciplinary projects in the fields of mathematics and art.
The article emphasised the importance of diversity of ex-
perience and skills within a team to achieve innovative re-
sults. Scientists K.-Y. Ku and L.-K. Yu (2022) discussed how
art, science and ecology interact and enrich each other, cre-
ating new approaches to understanding nature and society.

Creativity, compared to science, is an important aspect
of human activity. The influence of creativity on leading
scientific discoveries and, conversely, the influence of sci-
ence on important artistic achievements can be traced.
Therefore, scientists are considering the creation of a single
space where art and science will be equally important and
equally used as means for creating new forms of self-expres-
sion and cognition of the surrounding world. D. Doyle et
al. (2023) explored the concept of a third space in the con-
text of creative-scientific projects, focusing in particular on
successful methodologies of STARTS (Science, Technology,
and the Arts) projects. The authors analysed how the inte-
gration of art and science can create new spaces for inno-
vation and the development of creativity. The researchers
emphasised the importance of creating a third space where
art and science can interact and develop together.

Art, particularly visual art, is often used to disseminate
important scientific data and concepts. Specifically, S. Pao-
letti and P. Paolucci (2019) investigated the use of art as a
means of presenting scientific concepts within the frame-
work of an educational project for a high school. The main
findings showed that art can be an effective tool for in-
creasing student interest in scientific disciplines, promoting
a better understanding of complex ideas through visual and
creative approaches. M.K. Halpern and H.S. Rogers (2021)
explored the complexities and challenges that arise in col-
laborations between science and art. The authors focused
on various aspects of interdisciplinary projects, in particu-
lar how such collaborations can create new forms of knowl-
edge and influence public understanding of science.

G. Inchingolo et al. (2023) studied the transformation
of space data into visual art, emphasising the importance
of interdisciplinary collaboration. The authors stressed that
such integration can make astronomical data more acces-
sible and understandable to a wider audience. Thus, the
use of art to popularise scientific concepts contributes to
raising public awareness.

The aspects of interaction between artists and scien-
tists and the process of their joint activity aimed at devel-
oping new forms of self-expression are understudied. The
aim of this study was to examine in detail the interaction
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between representatives of science and art and to analyse
the results of their collaboration. The research methodolo-
gy involved several complementary methods that made it
possible to explore both the scientific and artistic aspects of
interdisciplinary collaboration between artists and scien-
tists. Content analysis was used to identify the main trends
and ideas that are discussed and actively implemented in
the academic scientific and artistic spheres. The study of
the interaction between science and art in different cultural
contexts was based on a comparative analysis of several in-
terdisciplinary projects. Musicological analysis was used to
study musical compositions created through collaboration
between scientists and musicians. The selection of projects
for analysis was based on the innovativeness of the concept
and the relevance of the idea, i.e. whether the project is
currently active, since a huge number of projects that are
important from both a scientific and artistic point of view
have ceased their activities due to a lack of funding.

THE HISTORICAL CONTEXT
OF THE DEVELOPMENT
OF INTERDISCIPLINARY PROJECTS

The interaction between art and science is an important
process in the context of human development as Homo sa-
piens. It is arguably the ability to express oneself through
creativity that distinguishes humans from other living
creatures (Morin, 2022). Science, in turn, contributes to
the creation of completely unexpected forms of art and the
realisation of creative concepts. The development of inter-
disciplinary projects has deep roots leading back to antig-
uity, when science and art were inseparable components of
human cognition. In the Middle Ages, science and art of-
ten intertwined, particularly in the context of religious art,
where artists combined knowledge of theology, astronomy,
and physics to create their works. However, with the onset
of the Renaissance, science and art began to separate, lead-
ing to the formation of distinct disciplines. Nevertheless, it
was during this period that active collaboration between
artists and scientists took place. A striking example is Leon-
ardo da Vinci, who merged art, anatomy, mathematics, and
more. The genius of Leonardo da Vinci, for example, in
his artistic works, lay in the fact that the scientist metic-
ulously studied human anatomy, notably conducting 30
dissections, which led to the most realistic depiction of the
human being (Martins e Silva, 2008). For the Renaissance,
such a feature in paintings was innovative, and Leonardo
da Vinci’s work gained immense popularity.

The following centuries introduced new challenges re-
lated to industrialisation and urbanisation. Numerous sci-
entific discoveries in various fields led to the emergence
of new technologies that changed the life of society. Inter-
disciplinary projects began to be viewed as essential for
progress and new discoveries, as the limitations of indi-
vidual disciplines in explaining complex phenomena were
recognised. The 20™ century became a key stage for the
development of interdisciplinarity due to the growth of
social and environmental issues that demanded new ap-
proaches for their resolution. Specifically, following World
War II, there was active cooperation between various sci-
entific disciplines, which manifested in the creation of new
fields of knowledge, such as neurobiology and biosecuri-
ty. Research by S. Han et al. (2023) established that the
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effective development of biosecurity requires the integra-
tion of knowledge from biology, medicine, computer sci-
ence, law, and social sciences. Consequently, disciplines
that require expertise not just in one specific field, but in
several scientific spheres, became widespread. Universities
began to implement interdisciplinary programmes, which
fostered the formation of new academic communities en-
gaged in joint research, yielding conclusions that could not
be reached using only a single science.

The development of technology, particularly informa-
tion technology, has fundamentally changed the nature of
scientific research. Computerisation and process automa-
tion have significantly accelerated data collection and pro-
cessing, tasks which previously required substantial time
and resources. Moreover, scientists and the public now
have access to a large volume of contemporary research,
which promotes the more active realisation of certain sci-
entific ideas. Access to vast amounts of data and its shared
use by researchers globally has led to the growth of global
research networks, where data from different regions can
be integrated and analysed in real-time. Alongside techno-
logical progress, new methods and approaches to research
have become widespread, allowing scientists a deeper
understanding of complex systems. One such method is
machine learning, which enables the analysis of enormous
datasets to reveal patterns that are not always obvious to
humans. The use of machine learning algorithms is in-
creasingly popular across various fields of science, from
physics to economics.

In bioinformatics, machine learning is used to predict
the functions of proteins based on their structure, and to
identify potential drug candidates. In economics, such
methods allow for the modelling of market behaviour and
the forecasting of economic crises. Consequently, machine
learning is effective and useful across multiple domains.
With the development of technology and new research
methods, scientific projects are becoming increasingly in-
terdisciplinary. To address certain scientific questions and
confirm hypotheses, it is necessary to combine knowledge
from diverse spheres of art and science. Interdisciplinari-
ty allows scientists to view problems from different angles
and find solutions that would be unavailable within the
confines of a single discipline. Despite all the advantag-
es of technologies and new research methods, collabora-
tion between representatives of different disciplines is not
without its problems, especially when considering joint
projects between scientists and artists, who often have
varying worldviews and perspectives. Even setting aside
the personal qualities of creative individuals and scien-
tists, interdisciplinarity still presents certain limitations. It
requires not only technical resources but also a paradigm
shift within the scientific community. For instance, scien-
tists and artists specialising in a particular field may find it
difficult to collaborate with representatives of other disci-
plines due to differences in terminology, methodology, and
problem-solving approaches.

Another challenge is the need for new skills. To work
on joint projects, scientists must possess knowledge not
only in their own field but also at least a basic understand-
ing of allied disciplines. These challenges create a demand
for new forms of education in universities, which would
incorporate interdisciplinary methods of professional

training and allow future researchers to work effectively
in interdisciplinary teams. However, a certain limitation
arises here as well: the world is currently overloaded with
information. On one hand, this is beneficial, as any sci-
entist, or merely an interested individual, has access to a
large volume of research, data, facts, and so on. Yet, the
vast amount of information simultaneously brings certain
complications, as it is impossible to process all the informa-
tion from a given scientific field, considering the average
human lifespan. Considering the growing trend towards
interdisciplinary faculties and the training of interdiscipli-
nary specialists, it becomes virtually impossible to possess
a perfect command of several scientific domains simultane-
ously. Despite these challenges, scientists and artists work-
ing within the sphere of interdisciplinary research serve
as mediators and generators of ideas, helping to approach
problems from radically new perspectives. Technologies
continue to evolve, and new research methods open up
ever greater opportunities for collaboration across diverse
scientific disciplines.

INTERDISCIPLINARY PROJECTS:
SCIENCE AND ART
The importance of interdisciplinary projects that combine
science and art is growing significantly in the 21° century.
This form of collaboration opens up new horizons for cre-
ativity and innovation, as it combines different approach-
es, methods and concepts. It allows scientists and artists to
work together, exchange ideas and create new formats that
cannot be achieved within a single discipline. Art is a com-
plex and multifaceted concept that encompasses various
forms of expression of human thoughts, feelings and ex-
periences. Art is an important element of cultural heritage
and national identity, as well as one of the most significant
tools of communication in society. The value of art lies in
the fact that, through various forms of conveying images
and emotions, it offers an alternative experience that can
be relived. Thus, through art, people have the opportunity
to feel emotions and capture non-physical transmissions of
feelings simply by looking at a painting or listening to music.

The concept of art has changed throughout history. In
ancient cultures, art often had a religious or ritual charac-
ter. During the reign of theocentrism, it was believed that
art was created for religious needs, for example, music was
written mainly for worship, painting was concentrated on
church walls, etc. The concept of art as an independent
category began to spread during the Renaissance, when
artists began to gain recognition as individual creative per-
sonalities. Aesthetics, as a philosophical discipline, studies
the nature of art, its essence and meaning. According to
aesthetic theories, art should evoke emotions, stimulate
thoughts and encourage reflection. One of the most famous
philosophers, 1. Kant, defined art as a product of “subjec-
tive perception,” emphasising that the value of art can
change depending on individual perception. This is very
important because each person can perceive a particular
work of art in their own way, based on their life experience
and their own emotions.

Science is a system of knowledge that arises from
the study of phenomena in the surrounding world using
certain methods. Science is not a static structure; it is a
dynamic system that constantly adapts to new challenges
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and changes in society (Hjgrland, 2022). The main goal
of science is to understand the surrounding world and the
rules that govern nature and society. Science uses a sys-
tematic approach known as the scientific method, which
includes formulating hypotheses, experimenting, observ-
ing, and analysing the data obtained. The history of science
spans millennia and is closely linked to the development
of human civilisation. The origins of science and the first
known experiments can be traced back to the civilisations
of Ancient Egypt and Mesopotamia, where the elements of
astronomy, mathematics and medicine were born. Science
in antiquity was not only a practical activity but also a pro-
found philosophical quest that laid the foundations for the
further development of science in Europe (Lawson, 2021).
Modern scientific research is increasingly becoming inter-
disciplinary, bringing together knowledge and profession-
als from different fields, which allows not only to expand
the scope of projects, but also to solve complex problems
such as climate change, epidemics, globalisation and other
challenges facing humanity (Stadnik, 2024).

The combination of science and art is appropriate be-
cause these two fields share a common goal: to promote
the search for truth and knowledge about the environment
and ourselves. Science, through a methodical approach
and experimental verification, seeks to find objective truth
about the physical world. It is based on research that al-
lows to understand the laws of nature, the mechanisms of
functioning of systems, and the properties of material ob-
jects. Art, on the other hand, uses subjective and emotional
approaches to express human experiences and perceptions
of the world. It offers new perspectives and visualisations
that help to reflect the deeper aspects of human existence.
In addition, the combination of science and art is an im-
portant aspect of contemporary cultural production, pre-
senting the synergistic potential between two seemingly
different fields of activity. Contemporary society faces
numerous challenges that require an interdisciplinary ap-
proach, where science and art can complement each other,
creating new forms of cultural expression. This combina-
tion promotes not only innovation but also new approaches
to solving complex issues that arise in various fields.

The combination of science and art also has a signifi-
cant impact on the psychological and cultural development
of society. Art based on scientific ideas can help expand
the boundaries of human perception by stimulating crea-
tivity and critical thinking. For example, interactive instal-
lations that combine science and art can engage viewers in
active exploration and interaction, providing new experi-
ences and a deeper understanding of scientific, often ab-
stract concepts. From a cultural perspective, the synthesis
of science and the arts promotes interdisciplinary dialogue
and the development of cultural innovation. This process
allows artists and scientists to work together, exchange ide-
as, and develop new forms of expression and knowledge.
In turn, such collaboration leads to the creation of new
cultural forms and practices that contribute to progress in
both fields. The combination of science and art is necessary
for the expansion of human understanding and experience.
Through the integration of scientific and artistic approach-
es, a comprehensive understanding of the world can be
achieved, which in turn contributes to the development of
both science and art.
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Innovations arising at the intersection of science and art
play an important role in the development of cultural pro-
duction. This process reflects the desire to experiment and
search for new forms of expression that meet the challenges
of today. The combination of science, technology and art
opens up new opportunities for the creation of cultural prod-
ucts that go beyond traditional genres. In contemporary cul-
tural production, there is a tendency to expand the bound-
aries of traditional forms, manifested in the emergence of
new genres and styles that combine elements from different
disciplines. For example, digital art is a striking example of
how technology allows the creation of new forms of expres-
sion that go beyond traditional painting or sculpture. New
forms of expression open up new horizons for artists and
scientists, allowing to experiment with new materials, tech-
niques and ideas. Such projects often require a high level of
technical competence, which emphasises the importance of
collaboration between artists and scientists. An interdisci-
plinary approach allows scientists and artists to collaborate
to create unique cultural products that respond to contem-
porary challenges. Science and art are two equal and closely
related fields, so collaboration between artists and scientists
is successful despite numerous difficulties and challenges.

One of the key aspects of contemporary cultural pro-
duction is inclusiveness. It allows different social groups
that previously did not have such an opportunity to be in-
cluded in the cultural dialogue. This process is particularly
important in the context of globalisation, when cultural
products become accessible to a wide audience, regard-
less of their social status, nationality or place of residence.
Accordingly, interdisciplinary projects help to attract new
audiences and new participants who may not have been
involved in traditional forms of cultural production before.
This happens because interdisciplinary projects allow dif-
ferent forms of expression to be combined, making them
more accessible and interesting to a wider audience.

“ARTS AT CERN” PROJECT (2012 - PRESENT)
The artist residency at the Large Hadron Collider was
launched in 2012 by the European Organisation for Nu-
clear Research (CERN). The “Arts at CERN” project brings
together artists and scientists, providing them with a plat-
form for collaboration at the intersection of science, art
and technology. The programme aims to create new cultur-
al products that integrate scientific knowledge and artistic
expression, promoting innovation and new approaches to
world perception in general. “Arts at CERN” was created
to promote interdisciplinary collaboration between artists
and scientists working at CERN. The programme’s goal is
to explore new ways of expressing complex scientific con-
cepts through art in order to popularise science among
a wider audience. Scientific experiments and research at
CERN, such as particle physics and space exploration, are
a source of inspiration for artists, who in turn broaden the
understanding of these concepts through their artworks.
Since the establishment of the artist residency at CERN,
more than 250 artists from around the world have taken
advantage of this opportunity. The artists had the oppor-
tunity to freely communicate with about 1,000 scientists
and observe their activities. Science inspires art, and art
inspires new discoveries - this is the message conveyed by
the “Arts at CERN” project.
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The “Arts at CERN” project programme was based on
creating an inclusive space for artists and scientists, but
this interdisciplinary collaboration has gained widespread
publicity and grown significantly. The “Arts at CERN” pro-
ject includes numerous art exhibitions at leading global art
events, as well as a large number of online exhibitions. The
main goal of the “Arts at CERN” programme was to create an
environment where scientists and artists can communicate,
exchange ideas and work on joint projects. Scientists work-
ing in fields such as physics or cosmology provide artists
with access to the latest scientific achievements and con-
cepts. Scientists share complex concepts and abstract ideas
related to physics or space exploration. Such knowledge in-
spires artists to create new creative compositions, often us-
ing unconventional approaches. For example, physical ex-
periments studying elementary particles or the structure of
the universe can be transformed into art installations that
show the complexity and beauty of scientific processes.

On the other hand, artists involved in the programme
bring new approaches to understanding and explaining
phenomena to the world of science. Artistic interpreta-
tions of scientific concepts can help scientists look at their
research in a different way, revealing new aspects or ap-
proaches to their work. Artists and scientists, as repre-
sentatives of different fields, often think and perceive the
world in slightly different ways. This difference inspires
artists to take unconventional approaches to creativity in
the context of scientific concepts, and inspires scientists
to undertake new and extraordinary research that would
not have been obvious to them without communication
with artists. This exchange of ideas stimulates innovation
in both science and art, creating conditions for the emer-
gence of new cultural products. Participants in the “Arts at
CERN” programme go beyond their specialisations, trying
to find common ground that can form the basis for joint
projects. This approach allows to create works that com-
bine elements of science, art and technology, creating new
forms of cultural expression (Fig. 1).

Figure 1. Swiss artists Andrea Anner and Thibault Brevet
(AATB) with scientist Laura Lambert at the MEDICIS facil-
ity during their residency with “Arts at CERN”

Source: Arts at Cern (n.d.)

The interaction between scientists and artists within
the framework of “Arts at CERN” has a significant impact

on the development of contemporary culture and society
by promoting new forms of art that combine science and
technology and creating unique cultural products that re-
flect the current state of knowledge and technology. In ad-
dition, such cooperation contributes to the dissemination
of scientific knowledge and technological achievements
among a wide audience, making them more accessible and
understandable.

Ch. Warakaulle, Director of International Relations at
CERN, noted that art and science are important pillars of
society, and that artists and scientists share common core
values: curiosity and a passion for understanding the world
at a deeper level. At CERN, it has always been believed that
these two fields can develop together through creative in-
teraction, and this is the basis of art at CERN (CERN, n.d.).
The “Arts at CERN” project is a source of inspiration for sci-
entists and artists who seek to create new forms of cultur-
al expression and contribute to the development of mod-
ern society. One of the latest “Arts at CERN” projects was
created by J. von Bismarck and B. Maus in 2023, entitled
“Round About Four Dimensions” (Fig. 2).

Figure 2. “Round About Four Dimensions”
Source: Arts at CERN... (2024)

Understanding four-dimensional space is a challenge
for the average person. For this reason, J. von Bismarck and
B. Maus created the sculpture “Round About Four Dimen-
sions” to help people understand the essence of four-dimen-
sional space. In mathematical and physical concepts, such
a sculpture is called a “hypercube”. The sculpture shows a
rotational movement in three-dimensional space, which is
a projection of four-dimensional space. Four-dimensional
concepts are important in understanding physics (Raha-
man, 2022). However, the phenomenon of four-dimension-
al space is currently beyond human spatial perception, so
the work of J. von Bismarck and B. Maus attempts to show
a trend that will eventually lead to a correct understanding
of the characteristics of four-dimensional space.

The main idea behind the sculpture “Round About
Four Dimensions” is to expand the perception and under-
standing of space and time through art. The project shows
that even abstract mathematical and physical concepts can
be visualised, allowing viewers not only to broaden their
understanding of scientific theories, but also to enjoy the
beauty and complexity of four-dimensional forms. The art
presented in “Round About Four Dimensions” acts as a
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bridge between science and culture, prompting reflection
on the nature of reality and the concept of the structure of
the universe as a whole. The work of J. von Bismarck and
B. Maus shows how complex concepts can be transformed
into exciting visual experiences that raise awareness and
interest in science and art. Another interesting project
within the framework of “Arts at CERN” is the work of
artist and composer Y. Kim entitled “Chroma VII” (Fig. 3).

Figure 3. “Chroma VII”
Source: Arts at CERN... (2024)

“Chroma VII” is a sculpture that represents a unique
synthesis of science and art, using CERN’s scientific
achievements as the basis for its concept. The sculpture
reflects the connections between space, energy and matter
through its structure. “Chroma VII” consists of 324 sepa-
rate parts made of transparent polymers. The composition
of the parts allows to change their colour and pattern (Ne-
moto et al., 2019) as a result of any kinetic movement, fric-
tion and pressure changes. The idea behind the sculpture is
to reflect the variability of the universe and focus attention
on its complexity and unexplored nature. The main idea of
the “Chroma VII” sculpture is to attempt to visualise the
complexity and grandeur of science through art. It is de-
signed to open up new perspectives for viewers on scientif-
ic concepts that are usually complex and abstract. “Chroma
VII” invites viewers to immerse themselves in reflections
on the nature of matter and the forces that shape universe.
This work is not only an expression of a creative approach
to science, but also an inspiration for further exploration of
the limits of what is possible in art and science.

Another work of art, “Broken Spectre”, was created as
part of the “Arts at CERN” project by R. Mosse with the sup-
port of J. Shainman and C. Gebauer. In the video, R. Mosse
raises an important issue concerning the ecological disas-
ter near the Trans-Amazonian Highway. The uniqueness of
the work lies in the fact that environmental problems are
shown through the prism of different views on the situ-
ation, namely through cultural, historical, socio-political
and anthropological perceptions of the situation. The vid-
eo shows the problem in its various manifestations, which
helps to broaden awareness of the possible consequences
of environmental problems. R. Mosse shows the process
of deforestation and its negative impact on people’s lives.
Through rapid changes in scale in the video, the work high-
lights the negative aspects of human intervention, namely:
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deforestation in the Amazon, mass burning, colonisation of
virgin lands, etc. (Fig. 4).

Figure 4. R. Mosse, “Broken Spectre”
Source: Arts at CERN... (2024)

To understand the extent of the environmental prob-
lem of deforestation in the Amazon, scientists have long
used remote sensing images. R. Mosse’s video work “Bro-
ken Spectre” goes even deeper, using three separate filming
techniques. A special camera was created to capture imag-
es of the burning Amazon rainforest, with the support of a
company specialising in spectroscopy. Ultraviolet light was
used to capture certain scenes in close-up, making it possi-
ble to show the forest’s biomass. In order to present man’s
crimes against nature, scenes were shot using infrared film.

R. Mosse worked on the “Broken Spectre” project for a
long time, conducting research in the field of ecology and
the latest visualisation technologies. The title of the pro-
ject, “Broken Spectre”, refers to the atmospheric phenome-
non of the Brocken spectre, which reflects the artist’s con-
ceptual approach to exploring the relationship between the
visible and the invisible, reality and its reflection, actions
and consequences. In the case of R. Mosse’s project, the
“spectre” represents the ecological crisis, which remains
unnoticed or ignored by the general public, despite its cat-
astrophic consequences. For video work, R. Mosse used an
approach that allows to capture images beyond the visible
spectrum, thus enabling the artist to show the processes
of forest destruction in a new, more dramatic context. R.
Mosse used these images to highlight the scale of environ-
mental destruction and show it in conditions that are not
normally visible to the human eye.

The thermal images created as part of the project are
a powerful visual tool that conveys the seriousness of the
environmental crisis in the Amazon. The images, saturated
with shades of red, orange and yellow, evoke associations
with fire, heat and destruction, thus drawing attention to
the anthropogenic impact on nature. The “Broken Spectre”
project is an important part of the discourse on global en-
vironmental issues, particularly deforestation and biodi-
versity loss. The Trans-Amazonian Highway, near which
the project is unfolding, is one of Brazil’s main transport
arteries, serving both as a factor in the region’s econom-
ic development and a serious threat to the environment.
Large-scale deforestation for agriculture, mineral extrac-
tion and other anthropogenic purposes leads to irreversible
changes in the ecosystem, which in turn affects the plan-
et’s climate balance. The “Arts at CERN” project, which
involves collaboration between scientists at the Large
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Hadron Collider and invited artists, has made and contin-
ues to make a significant contribution to the popularisa-
tion of science and the rethinking of certain approaches to
the study of the universe and particle physics. Thanks to
the communication between representatives of different,
yet related fields — science and art — a large number of
valuable artistic ideas have been realised, which in turn
bring science to the masses and help even more people get
involved in research.

“BEYOND QUANTUM MUSIC”
PROJECT (2015 TO PRESENT)
The “Beyond Quantum Music” project combines two di-
verse fields: music and quantum physics. The project result-
ed in a tour by the team with a large-scale show consisting
of music based on scientific concepts of quantum physics,
visual imagery, lectures by leading 21%-century physicists,
and numerous roundtable discussions. The tour as part of
the “Quantum Music” project took place in 2016, and in
2019-2022 an updated show called “Beyond Quantum Mu-
sic” was developed. The foundations of quantum music lie
in the principles of quantum mechanics, which describes
the behaviour of particles at the subatomic level. One of
the key concepts is superposition, which allows particles
to exist in several states at the same time. An approach to
musical composition based on quantum theory allows for
the simultaneous existence of several harmonic states. In
the musical sphere, this phenomenon can be interpreted
as the ability to create sounds that exist in several musical
states at the same time. Thus, quantum physics provides
composers with a tool for constructing more complex and
varied musical textures. Quantum data and calculations
have been used by musicians to create and analyse mu-
sic, opening up new horizons in musical composition and
sound design (Miranda, 2022).

Quantum music finds its embodiment in various experi-
ments with electronic music, where composers use quantum
algorithms to generate sounds. For example, the creation of
complex soundscapes that change in real time based on the
principles of quantum superposition. This process opens up
the possibility of creating music that never repeats itself,
as it is constantly changing. In general, the integration of
concepts, data, calculations, etc. from quantum physics
into music, particularly in the field of composition, signifi-
cantly changes the concepts of harmony and music theory
in its classical sense. Quantum data can be applied to mu-
sical composition and analysis, offering new opportunities
for creativity and process optimisation (Chuharski, 2022).

Quantum music, as a new direction, influences con-
temporary culture, stimulating the development of new
forms of musical expression and interaction with the au-
dience. With the advent of quantum technologies in music
production, there is a need to rethink traditional concepts
of music theory and composition, which may lead to the
emergence of new genres and styles of music that will be
different from anything that has existed before. Quantum
music can become an important tool in educational pro-
grammes aimed at popularising quantum physics. Thanks
to music, complex scientific concepts can be explained in
a more accessible and understandable way to a wide audi-
ence, which will contribute to the development of scientific
interest among young people. This is the idea behind the

“Quantum Music” project.

Quantum music offers an innovative approach to teach-
ing, allowing teachers to explain complex quantum con-
cepts through musical analogies, making abstract concepts
more accessible and understandable to a wider audience.
One of the biggest challenges in teaching quantum physics
is that many concepts in this science have no direct ana-
logues in everyday human experience. Therefore, for the
average person, understanding and comprehending certain
concepts is a difficult task. The principles of quantum me-
chanics, such as superposition or quantum entanglement,
are difficult to comprehend without special training. How-
ever, through quantum music, these concepts can be pre-
sented in a form that appeals to auditory sensations and
emotions, promoting deeper understanding and memorisa-
tion. Quantum music can reproduce quantum phenomena
such as oscillation between several states (analogous to su-
perposition) or the simultaneous influence of two parts of a
musical piece on each other (analogous to quantum entan-
glement). Such examples allow students not only to read
or hear about these phenomena, but also to experience
them on an intuitive level through musical interpretations.

Music, as a universal language, can help lower the bar-
rier to entry into complex scientific topics, including quan-
tum physics. In educational programmes, quantum music
can be used as a teaching tool in both traditional lectures
and interactive workshops. For example, during a lesson,
students can be asked to listen to musical works based on
quantum principles and then discuss how these works re-
flect specific physical phenomena. In addition, the integra-
tion of quantum music into educational programmes may
include the creation of musical installations where visitors
can interact with musical elements that correspond to
quantum processes. This approach makes learning more in-
teractive, which is especially important for engaging young
people in science.

The concert “Beyond Quantum Music” was based on
the idea of transforming traditional musical structures us-
ing quantum principles. Using the achievements of quan-
tum mechanics, composers sought to create soundscapes
that represent complex and dynamic interactions between
different musical elements. The main concept was to en-
gage listeners in an interactive musical experience where
sound and musical structure constantly changed accord-
ing to the principles of quantum superposition and entan-
glement. The approach chosen for this project was based
on the use of the latest technologies in combination with
traditional instruments. Composers and performers used
quantum computers and algorithms to create and process
sounds, which made it possible to achieve greater variabil-
ity and unpredictability in musical compositions (Fig. 5).

The technical implementation of the “Beyond Quan-
tum Music” project involved the use of both hardware and
software. The main tool for creating quantum music was
quantum computers capable of performing complex cal-
culations and generating sound forms based on quantum
algorithms. The use of quantum computers made it possi-
ble to create unique musical textures and soundscapes that
would have been impossible to achieve using traditional
methods. Another important aspect was the use of specially
designed musical instruments that allowed interaction with
quantum algorithms. These instruments were equipped
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with sensors and interfaces that allowed musicians to con-
trol quantum processes by playing the instrument. This
process not only expanded the musicians’ capabilities in
creating sound, but also allowed to actively participate in
the creation of quantum compositions.

Figure 5. European capital of culture
Source: Beyond quantum music (2022)

The “Beyond Quantum Music” concert had a signifi-
cant impact on listeners, offering them a unique audiovis-
ual experience. Concertgoers noted that the music created
using quantum principles had an unusual, almost medita-
tive sound that differed from traditional musical perfor-
mances. The meditative nature of quantum music is ex-
plained by the smoothness and simultaneous sounding of
several harmonic structures, thanks to which listeners are
immersed in a state of calm and relaxation. Quantum mu-
sic uses concepts from quantum physics, such as superpo-
sition and entanglement, to create sound structures that
are not common in traditional music. This phenomenon in-
volves parallel melodies, dynamically changing harmonies,
and complex rhythmic structures that overlap each other.
Listeners experience a sense of uncertainty when listening
to quantum music, as the sound elements are constantly
changing and interacting, which affects the perception of
music as a dynamic and unstable environment.

Quantum music often uses dissonance and non-stand-
ard electronic timbres to create an emotionally rich ex-
perience, which is generally the main purpose of writing
music. Therefore, the value of music lies in the fact that it
offers an alternative emotional experience. During a quan-
tum music concert, listeners can experience a wide range
of emotions, from anxiety and tension to excitement and
calm. Complex sound textures and the unpredictability of
compositions can make listeners feel like they are enter-
ing a new sound world, prompting deeper emotional en-
gagement. Music based on quantum principles can create
increased cognitive load due to its complexity and unpre-
dictability. Listeners need to constantly adapt to changing
sound and rhythmic patterns, which can activate various
cognitive processes, including attention, memory, and spa-
tial thinking. This property of quantum music can contrib-
ute to the development of auditory perception and analy-
sis, as well as stimulate intellectual interest.

S. Aliyeva

Quantum music, as the main part of the “Beyond Quan-
tum Music” project, presents opportunities for innovation
in music, expanding listeners’ perceptions of what music is.
The application of quantum physics concepts has prompted
listeners to rethink musical forms and genres, as well as en-
couraging experimentation in their own musical practice.
The integration of quantum concepts into music opens up
new aesthetic possibilities and cultural perspectives. Lis-
teners have the opportunity to experience a new type of
musical experience that combines elements of science and
art, contributing to cultural development and innovation in
the field of music (Fig. 6).

Figure 6. Concert “Beyond Quantum Music”
Source: Beyond quantum music (2022)

Quantum music, as an interdisciplinary field, combines
the principles of quantum mechanics and musical compo-
sition. Using fundamental concepts of quantum physics
such as superposition, entanglement, and the uncertainty
principle, this field challenges traditional notions of sound
and harmony, introducing new ways of understanding and
perceiving music. The potential of quantum physics as a
tool for expanding possibilities in music theory is extreme-
ly important (Arya et al., 2022). The integration of quan-
tum theory into music not only expands the boundaries
of musical creativity, but also opens up new opportunities
for technological innovation in sound production and com-
position. At the same time, the use of quantum principles
in music may remain difficult for a wide audience to un-
derstand, especially those with no experience in quantum
physics. Despite this, the “Beyond Quantum Music” project
has become an important milestone in the development of
quantum music as a new form of musical art that combines
science and art.

CONCLUSIONS
Interdisciplinary projects represent collaboration between
different fields of knowledge, which is critical for the pro-
gress of society. The study found that interdisciplinarity
has always been a driving force behind the development
of science and art, opening up new horizons for innovation
and creativity. The evolution of science in the 21 centu-
ry is the result of the development of technologies and
new research methods that have made more complex and
integrated projects possible. The study found that interdis-
ciplinarity is accompanied by new challenges, such as the
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Interdisciplinary dialogues...

need to integrate knowledge and skills from different dis-
ciplines, but at the same time opens up new perspectives
for scientific research.

As the study showed, interdisciplinary projects com-
bining science and art are extremely important because
they open up new opportunities for creativity and inno-
vation. Such projects allow scientists and artists to work
together, exchange ideas and obtain new data that cannot
be achieved within a single discipline. The “Arts at CERN”
project promotes the importance of the scientific basis of
artistic works and initiates collaboration between crea-
tive people and various scientific and research spaces. The
study emphasised that within the “Arts at CERN” project,
communication between scientists and artists takes on a

The “Beyond Quantum Music” project highlighted the
enormous potential of quantum concepts in creating new
forms of music. The results of the study showed that the
use of quantum algorithms, superposition, entanglement
and the uncertainty principle enabled composers with-
in the “Beyond Quantum Music” project to create unique
soundscapes and interactive compositions that go beyond
traditional music and have a meditative effect on listeners.
In the future, it would be worth expanding the range of
projects studied, drawing on more examples from different
fields of science and art to gain a more complete under-
standing of the role and significance of interdisciplinary
dialogue in contemporary cultural production.
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MibkaucuunniHapHi gianormn: noegHaHHA HayKuU Ta MUCTeUTBa
B Cy4aCHOMY KY/IbTYPHOMY BUPOGHULTBI

AHoOTaUif. MeTor0 gociimkeHHs 6yJI0 BUBYEHHS CIIBIpalli MiX MUTI[AMU Ta HAYKOBIAMU. MeTO[0JIOTis JOCTiIKEHHS
nepenbavana MiXXOUCHUIUTIHADHUH MigXid, AKUN JO3BOJIMB [eTaJIbHO IMpOaHaJli3yBaTH MPOLECH, IO Big0yBalOTbCsA
Ha MeXi HayKOBHX Ta XYJOXHiX MPAKTUK, i BUABUTU HOBi GOpMU KYyJHTYpHOro BHpPOOHUI[TBA. OCHOBHi pe3yJibTaTu
iJIKPEeCJINJIN BaXJIMBiCTh B3a€EMO/il HAyKOBILiB Ta MUTLIB AJiA CTBOPEHHA HOBUX (GOPM caMOBHUpaxkeHH:A. BusABJieHo, Mo
HayKa i MHUCTeITBO € TiCHO NMOB’A3aHNMU chepaMu peastizalil JoquHu. fKiio 3BepHyTHCA A0 icTOpil, TO 0 NMpUKJIady,
My3HKa JOBro BBaXxajacs MaTeMaTUYHOI HayKOI0, OTXKe PO3IO/IiJI MUCTEITBA Ta HAYKHU € IOBOJIi He YiTKUM. Y pe3yJibTaTi
IIPOBEAEHOT0 JOCJIiKeHHA 6yJI0 BCTAHOBJIEHO, 1[0 Mi’KANCIUILIIHAPHA CIiBIPAIlA MiXX HAYKOBIAMU Ta MUTIAMHU CIIPUAE
BUHUKHEHHIO iHHOBaLiHUX (HOPM KyJIbTYPHOTO BHPaXeHHs, IKi BUXOAATH 3a MeXi TpagUuLiliHUX Mojesed sK HayKu,
TaK i MucTenTBa. AHa/Ii3 KOHKPETHUX MPOEKTIB, a came «Arts at CERN» Ta «Beyond Quantum Music» mokasas, 1[0 Taki
MPOEKTU YACTO CTUMYJIIOIOTh HOBi MiAXOAW OO PO3B’sI3aHHA CYCIIIJIBHO BaXJIMBUX NpoO6JieM, aKTUBIi3yIOTh iHTepec IO
HAYKOBHUX T€M y LIMPINOI ayAUTOPii Ta CTBOPIOITH MIaTGopMy AJIA KPeaTUBHUX eKCIEPUMEHTIB. ByJio BUABJIEHO, IO
KJIIOUOBUMH (HaKTOpaMU yCIiXy TaKUX IMPOEKTIB € BiIKPUTHUI AiaJor MiX yyacHUKaMu, B3aEeMHe 30araueHHsA 3HaHHAMU
Ta TOTOBHICTh [0 €KCIepUMeHTiB. Bigrak, MixAaucHuIUIiHapHi AiajiorM MaoTh 3HAYHUM TMOTEHMiaJl AJiA 3Mil[HEHHS
KyJIBTYPHOTO KalliTajly Ta PO3BUTKY KPEaTUBHUX iHAYCTPill, 0COOJIMBO B KOHTEKCTi Cy4YaCHUX BUKJIMKIB rjiobasisamii ta
uudposizanii. Pe3ysipraTy AOCTiMKeHHA HaJajyd HOBi MEPCHEKTUBU [Ji PO3YMiHHA CyYaCHHUX KYJIbTYPHUX IPOIIECiB,
TiIKPEeCJII0I0YY BaXJINBICTh [iaIory Mix pisHUMU chepaMy 3HaHHSA AJ1A PO3BUTKY iHHOBAlil Y KyJIbTypHOMY BUPOOHUITTBL
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