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On the Dual Anthropological Nature

The second issue of Dialogues on Design is
dedicated to the topic of artistic research. In
keeping with the concept of Dialogues on
Design, theoretical and scientific contributions
are brought into dialogue with creative and
artistic works produced at the Design Depart-
ment of Bielefeld’s University of Applied
Sciences and Arts. This constellation is likewise
characteristic of artistic research. But what ex-
actly is artistic research? There seems to be no
simple answer to this question. Does this mean
that the question itself is misguided? Should
we rather ask about the practices and methods
that turn artistic or design activities into re-
search? Is artistic research merely an effect of
the academisation of the arts and design pur-
sued in science policy in the second half of the
20th century? Or has it always been inherent
in the arts, without ever having been explicitly
stated? Does artistic research confiscate the
historically attributed disinterested pleasure
of beauty, and of art more generally, as a pre-
requisite for aesthetic experience? What are
the epistemological differences between the
concepts of research and knowledge in design
and the arts on the one hand, and the social
sciences, humanities and natural sciences on
the other?

More than half a century of design
and artistic research, and their reflec-
tion in the Anglo-American sphere,
two decades after their introduction
in German- and French-speaking aca-
demic areas, these questions are still
debated, as this special issue also
attests. Against this backdrop, Josef
Frichtl could still ask in 2019 what
the ghost of artistic research actually
is—something that everyone talks
about, yet no one has ever seen; or
rather, that everyone talks about, but
no one knows exactly what it means.!
Yet, the more intangible the signified,
the more signifiers—or chains of
signs—it produces. As a result, there
are now numerous attempts to define
artistic research. Some describe
the know-ledge of the arts as im-
plicit, non-propositional knowledge,
embodied in creative processes and

designed artefacts. Others emphasise
the enhancement of experience and
world disclosure through these very
processes and artefacts.? Methods
and method development in the arts
also play a central role in this context.®
Furthermore, material analyses and
empirical surveys of recipients and
users have been identified as specific
research components of artistic and
design practices. This is often more
evident in application-oriented design
than in art, which is considered to

be purposeless to a greater or lesser
extent.?

For Frichtl, clarifying the relation-
ship between art and science proves
more fundamental than these di-
verse—and at the same time one-sid-
ed—definitions of artistic research.
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Fig. 1. Patrick Pollmeier, Theory of Everything: Lights All Askew in the Heavens, Inkjet-Print, 60 x 80 cm, 2016

be pursued inductively, on the basis

of concrete cases. What is striking
about the examples is that research
for, about, and through design and

art usually go hand in hand.” Flawless
research through design alone—with-
out recourse to the findings, methods,
and media practices of other scien-
ces—represents an ideal borderline
case. This is particularly true in the age
of technical images, when much visual
production can be traced back to tech-
nologies based not only on physical
theories, mathematical methods and
statistics, but also on a long history of
apparatuses and machines originally
used in fields other than the arts and
later adopted by them. Conversely,
the natural sciences have a wealth of
models, metaphors, and visualisations,
and continue to employ the formal

and iconographic visual languages and
media of the arts to this day. Aesthetic
excesses often appear in the publica-

tion of scientific results when research
datais presented in a particular way,
for example through colour and form.®
Hannah Rogers’ contribution from the
field of Art, Science, and Technology
Studies illustrates the reciprocal na-
ture of the relationship between art
and science in this context. (Fig. 1)

The categorical separation of sci-
ence and art,® challenged by recent
artistic research, is both a hallmark and
a symptom of modernity. Few episte-
mological approaches exemplify this
division more clearly than that of the
French philosopher Gaston Bachelard,
who held the Chair of History and Phi-
losophy of Science at the Sorbonne in
Paris from 1940 to 1954. The following
brief examination of his two groups of
work on scientific knowledge and cre-
ative imagination in literature and the
arts can be read as a parable for the
dynamic relationship between science
and art.



Bachelard'’s historical epistemology
of the natural sciences, focusing on
physics and chemistry, began in 1928
with his doctoral theses!® and contin-
ued until his last relevant epistemolog-
ical work, Le matérialisme rationnel, in
19538. In this group of work, Bachelard
examines the epistemological upheav-
als chemistry underwent in the last
third of the 19th century and physics
in the first third of the 20th century.
These were triggered, on the one hand,
by the quantitative determination and
corresponding periodic arrangement
of chemical elements, initially based
on atomic weight and later on the
number of neutrons and protons in
the nucleus. In physics, the theory of
relativity and quantum mechanics be-
came particularly significant. The new
mathematical frameworks underlying
them, including Riemannian geome-
try for curved space, Einstein’s field
equations for gravity, and Hilbert space
vectors, enabled purely theoretical
calculations of natural phenomena,
even those not yet verified by obser-
vation or experiment. The theoretical,
and arguably speculative, calculation

of natural phenomena preceded their
concrete verification. This was recently
demonstrated by the measurement
and visualisation of gravitational waves
using laser technology. Einstein had
previously derived these waves mathe-
matically in his theory of relativity.™
Therefore, Bachelard views mod-
ern mathematics as more than just a
language that describes natural laws
in abstract terms; he also considers it
to be an instrument that facilitates the
discovery of phenomena. He writes:
“Mathematical activity is the very axis
of discovery; only mathematical ex-
pression makes it possible to conceive
of the phenomenon.”*? If mathematics
is a rational instrument of acquiring
knowledge, then laboratory experi-
ments are its empirical counterpart.
The two are connected in that modern
mathematical calculations give rise
to experimental setups designed to
empirically verify them. The new math-
ematical thinking thus appears “as a
programme for the realisation of ex-
periments.”® (Fig. 2)

Fig. 2: Patrick Pollmeier, Theory of Everything: Calculemus, Inkjet-Print, 30 x 40 cm, 2016



Fig. 3: Patrick Pollmeier, Theory of Everything: Common Ancestor, Inkjet-Print, 30 x 40 cm, 2019
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All experiments, even if theories are ob-
jectified in instruments and arrangements,
display material obstinacy.* Each instrument
or technical procedure influences what is ex-
amined and represented; it is far from a neutral
medium through which phenomena simply
shine through. Bachelard notes that in an ex-
periment, “one must sort, filter, and purify the
phenomena, pour them into the mould of the
instruments; indeed, they are produced at the
level of the instruments. Well, instruments are
nothing more than materialised theories. This
results in phenomena that bear the imprint of
the theory everywhere."® (Fig. 3)

He emphasises that experimental arrange-
ments decisively shape what emerges as scien-
tific facts. Modern chemistry and experimental
physics thus engage in a “phenomenotech-
nique” that learns from what it produces instru-
mentally, “what it constructs.”®

11



Fig. 4: Patrick Pollmeier, Theory of Everything: Lights All Askew in the Heavens, Inkjet-Print, 80 x 60 cm, 2016

The epistemic break in the natural
sciences at the turn of the 19th to the
20th century marks a dual departure

Bachelard highlights the constructive from the perceptible world of physical

nature of scientific knowledge, an- things. On the one hand, we no longer

ticipating insights of recent science approach things and the processes

studies.'” At first glance, this seems that govern them directly, i.e. with our

to contradict the 19th-century ideal senses. However, they are not merely

of objective knowledge, nourished represented or derived mathemati- R
by new recording devices and stan- cally. Instead, possible mathematical
dardised measurements. Bachelard calculations now point to existing

locates objectivity instead within the natural phenomena that may exist.*®

scientific community that modernity On the other hand, after the telescope

has differentiated—what he calls the and microscope had already opened

cité scientifique’®—with its laborato- the macro and micro worlds in the

ries and institutions as places where 17th century, modern chemistry and

experiments are repeated, verified, physics penetrated the nano worlds of

and classified. Objectivity is the prod- atomic structures and energetic states

uct of intersubjective negotiation on a of matter, which can only be calculat-

theoretical-experimental basis. ed in terms of probabilities. Objects of

knowledge are no longer simple, tangi-
ble substances, but complex, relation-
al, and dynamic structures. (Fig. 4)
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" modern science from pre-modern and pre-sci-
. entific natural science. The latter’s experimen-

- These characteristics, which Bachelard
considers to be genuinely scientific, distinguish

tal culture? was still rooted in direct sensory |
perception and physical complexes of ideas. .
Bachelard critically addresses these complexes ' 5

of ideas in The Formation of the Scientific Mind, ' _ .
published in 1938. They are based on everyday . .
experiences that are transferred unquestion-
ingly and often unconsciously to the substances
and processes under investigation. Many are
rooted in human physicality or corporeality. : ) e
Accordingly, substantialist and animistic ‘imag- )
es, as Bachelard refers to these figurative con-
cepts, are frequently encountered in the history
of science. They can be traced back to a body : ) g o
that encloses an interior and is itself enclosed : ) . o
by coverings, such as clothing or architecture.. : ) .

Because it is alive, the embodied subject enliv- . | o

ens the things around it. However, these images ’ o
often contradict the actual behaviour of sub- )
stances or processes, obscuring them rather
than explaining them. Bachelard therefore calls
them obstacles to knowledge. The ‘naive real-
ism’ of everyday experience from which they
arise does not enable knowledge—it inhibits it.
The task of progressive science is to become
aware of these images in order to overcome




In the same year that The Forma-
tion of the Scientific Mind was pub-
lished, Bachelard released The Psy-
choanalysis of Fire, initiating a group
of work on creative imagination in
literature and the arts. Several subse-
quent volumes explored the cosmo-
logical elements—fire, water, air, and
earth—as well as space and reverie,
the latter being a fundamental activity
of creative imagination. In these works,
the four elements, whose teachings
date back to antiquity, are still encoun-
tered as tangible solid, fluid or gaseous
bodies, whose material properties
evoke physical sensations and trigger
actions. This group of work sees the
four elements of fire, water, air, and

16

earth reappear, having been reduced
by modern science to reactive mix-
tures of chemical elements or atomic
structures. While Bachelard draws on
early modern alchemy for most of his
examples of substantialist, animistic
and sexual images in The Psychoanaly-
sis of Fire, subsequent volumes on the
elements focus on 19th- and 20th-cen-
tury literature. They offer a wealth of
body-related images that resonate in
the physicality of the reader. Thus, this
second group of work recovers all the
imagery that Bachelard had excluded
from modern science, even attempting
to “exorcise” it, as he puts it.%
Through these two groups of work,
Bachelard separates science and art,
reason and imagination, concept and
image. In doing so, he reproduces a
division that is characteristic of mo-
dernity. Bruno Latour refers to this

division as the “bifurcation of nature”: “a split
between, on the one hand, things that are true
and acknowledged by science but are inac-
cessible outside of it; and, on the other hand,
living beings, human subjectivity, the way
people imagine this world, and their feelings
when confronted with truly wonderful things."*
Bachelard traces this split, but he also repro-
duces it—even within his own existence—by
viewing himself as both a rational, science-
practising, book-writing “day person” and a
reading, dreaming “night person.”?* Both sides
represent distinct approaches to knowledge.
In Bachelard’s work, they interact dialectically
without merging into a synthesis. His approach
aligns closely with the complementary model
described by Josef Frichtl.

For a long time, reception of Bachelard
focused either on his epistemological writings
or on his works on literary imagination. It is
only in the past two decades that the connec-
tions between these two groups of work have
been increasingly highlighted—connections
that extend beyond the simple fact that they
were written by the same person.?® Refer-
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ences to these connections can be
found within the texts themselves. In
Le matérialisme rationnel, the “night
person” and the “day person” form the
dual foundation of a complete anthro-
pology: “Once the separation between
imagination and reason has been clari-
fied, the problem of the ‘dual nature’ of
the human psyche can be understood
more clearly. It is indeed a problem of
dual reality that arises when one wants
to address the relationships between
the realm of images and the realm of
ideas. [...] Oneirism and intellectualism
are always somewhat unstable polari-
ties, both in the investigator and in the
investigated. [...] Oneiric values and
intellectual values remain in conflict.
Often, they even confirm each other in
this conflict.”?¢ Bachelard still adheres
to this division in this work, though it

18
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proves by no means static. The insta-
bility of the line separating reason and
imagination is evident in the fact that
even the greatest intellectual efforts of
modern science occur against a dark
“background of the psyche, where
images germinate.”?” Making these
images transparent remains part of the
task of science and scientific criticism.
Both of Bachelard’s groups of work
demonstrate how powerful the images
anchored deep within our body are. For
here, as there, we move within “a vast
realm of convictions rooted in an inner
materialism inscribed in every fibre of
our being, an unconscious materialism
reinforced by immediate kinaesthetic
sensations.”?® The final overcoming of
the corresponding images would re-
quire the abandonment of the body.



Bachelard also identifies structural
similarities between imagination and
reason. Both images and concepts are
creative and generative; neither sim-
ply imitates or represents the world.
Each produces the world in its own
way, generating novelty.?® Art and sci-
ence thrive on such innovations. This
connection is reflected in Bachelard’s
epistemological writings. Regarding
mathematics, he speaks of the “po-
etic, creative, reality-creating impulse
of mathematics,”° or mathematical
intuition. In literature, language opens
up entirely new worlds through pho-
netic sound, semantic condensations
and shifts, as well as syntactic com-
binations. This is not a language that
represents reality; rather it is a conno-
tative and ambiguous language capa-

21

ble of containing contradictions. Just
as modern mathematics speculates
about yet unproven realities, using a
formal symbolic language, poetic lan-
guage creates possible worlds.

In addition, both fields are subject
to dialectical processes. Not only do
art and science relate to each other
in this way, but they also do so within
their historical development. Within
the history of science, new theories
and experimental research approach-
es emerge that differ radically from
traditional ones yet incorporate ele-
ments of them. Riemannian geom-
etry of curved space contrasts with
classical Euclidean geometry, while
also leading to an expansion of geom-



etry within which Euclidean geometry
becomes just one type of geometry
among many. Imagination is guided

by a comparable dynamic interplay of
opposites. In The Poetics of Space,
published in 1957, for example, a spa-
tial interior does not derive its meaning
solely from a spatial exterior.® Instead,
the interior and exterior can constant-
ly shift into one another, so that the
interior turns itself inside out, proving
to be permeable and boundless. Sig-
nificantly, the new physical theories of
space and Bachelard'’s spatial images
converge in that they neither follow the
laws of three-dimensional space nor
have to assume the Euclidean exclu-
sivity of place. In reverie and physics,
there are nested and dynamic spaces.
(Fig. 5)
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Ultimately, art and science find
common ground in matter—or, to
use Bachelard'’s terms “inter-mate-
rialism.”®? Long before the ‘material
turn’, matter formed a central start-
ing point for both groups of work. For
Bachelard, matter does not mean
isolated substance, nor does it mean
substance that is objectified in a form
or perceived as a thing and thus as an
entity, but is always a reactive mixture
and amalgam of several substances.
The human body, itself a mixture and
amalgam of substances that absorb
and excrete substances, is integrat-
ed into this inter-materialism. This is
also evident in the writings on the four
elements, in which creative imagina-

Fig. 5: Patrick Pollmeier, Theory of Everything: Calculemus, Photogramm, 30 x 40 cm, 2019
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tion finds a rich source of images not
so much in the individual elements as
in the connections that the elements
maintain with each other. In direct or
tool-mediated interaction with materi-
als and their mixtures, the boundaries
between object and subject become
porous. It is not always clear to the
active subject where, in the process-
ing of materials, the unarmed or tool-
equipped hand ends and the tool and
the processed material begin. Addi-
tionally, depending on their material
properties, different materials have
different characteristics that suggest
a particular type of processing, as well
as their own level of resistance.

24

Many of Bachelard’s insights re-
main relevant to contemporary epis-
temology. In particular, the concept of
phenomenotechnique has been adopt-
ed to emphasise both the constructive
and contingent nature of knowledge
gained in experiments. Experimen-
tal systems, as defined by Hans-Jérg
Rheinberger, directly influence what is
investigated due to the materiality of
instruments, apparatuses, and techno-
logical procedures. These systems also
often yield unexpected and unintend-
ed results when objects behave diffe-
rently from how they were designed to,
or when completely new phenomena
emerge. Rheinberger explicitly links
this contingency to art:* both science
and art incorporate chance whenever
they proceed experimentally.

In the arts, Bachelard’s phenome-
notechnique intersects with the me-
dia-materialist insight that creative
and artistic processes, as well as
their artifacts, are conditioned by the
media used. Since the 19th century,
technical images and imaging process-
es—photography (including micro-
and macro-photography), computer
graphics and, currently, Al image gen-
eration—have created a shared pool
of instruments and technologies for
recording and visualising both natural
and socio-cultural phenomena. This is
illustrated by the contributions of

25

Sonja Mense and Christian Doeller to
this issue. Their works make percepti-
ble what lies beyond sensory thres-
holds in terms of spatial or temporal
scales, while also providing access

to abstract “data spaces,”® such as
those created in science through the
recording and processing of traces. In
doing so, they reveal the technological
processes of scientific research itself,
which they also criticise insofar as they
do not consider the phenomena under
investigation only in terms of their eco-
nomic or strategic utility, nor do they
view them in isolation. (Figs. 6, 7)



Fig. 7: Patrick Pollmeier, Theory of Everything: Calculemus, Inkjet-Print, 60 x 80 cm, 2016

Fig. 6: Patrick Pollmeier, Theory of Everything: Calculemus, Inkjet-Print, 60 x 80 cm, 2019
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Fig. 8: Patrick Pollmeier, Theory of Everything, Ausstellungsansicht, 2022
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A key difference from Bachelard lies in the
current evaluation of models and metaphors.
Bachelard permitted them only as secondary
didactic tools for teaching scientifically ac-
quired knowledge. In the process of scientific
knowledge acquisition, they were to be con-
tinually rediscovered and eliminated. However,
recent epistemology, as well as current dis-
cussions of design practices in the arts and
design,* have shown how constitutive meta-
phors and conceptual or physical models are
for their respective fields. The change in their
significance within epistemology is evident in
the understanding of models and metaphors as
integral parts of the intersubjective negotiation
of scientific knowledge.** Models are derived
from experimentally obtained data and, in turn,
influence experimental systems by suggesting
modified or new instrumental series of exper-
iments. They serve to communicate research
approaches and results, competing for tempo-
rary interpretive authority. At the level of meta-
phors and models, the dividing line between
art and science has also become increasingly
blurred. (Fig. 8)
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This dynamic is reflected in the ar-
tistic work The Theory of Everything by
Patrick Pollmeier, which explores the
as-yet undiscovered universal formula
encompassing all forces of nature. The
photographs and staged models re-
flect both the use of models and pho-
tography in natural science, conveying
the richness of scientific imagery while
simultaneously challenging photogra-
phy’s traditional function as a faithful
representation of reality. As a phenom-
enotechnical instrument, photography
creates reality rather than simply re-
cording it. (Fig. 9)
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The extent to which the structural
similarities and reciprocal relation-
ships between art and science are
now recognised can be seen conclu-
sively in what Bachelard termed the
“night side” of the arts and the “day
side” of the sciences. They no longer
stand in opposition to each other. On
the contrary, the “night knowledge” in
Rheinberger, whose epistemological
considerations are largely based on
Bachelard, describes a straying and
groping within experimental research
itself. The dark as the irrational, the in-
comprehensible, and the yet inexplica-
ble has thus advanced into the bright-
est and clearest realms of science.®

Fig. 9: Patrick Pollmeier, Theory of Everything: Lights All Askew in the Heavens, Video, 15.2
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