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Seoul artist Yunchul Kim assembles his latest work, Chroma, a 15-metre-long structure of laminated polymer in the form of a torus knot.

HOW TO FORGE A PRODUCTIVE
SCIENCE-ART COLLABORATION

Researchers and artists reflect on partnerships that have invigorated
their careers and deepened the public understanding of science.

rt can be a powerful medium for
exploring the deeper meaning of
scientific endeavours. Collabora-
tions between scientists and artists
are under way around the world, and
daily postings to social media with the #SciArt
hashtag suggest that the often-disparate
domains are merging in fresh and exciting
ways. Although many such collaborations
aimmainly to engage and educate the general
publicabout science, scientists and artists are
recognizing that creative partnerships can
turn science into captivating art.
High-profile funders — including the US
National Science Foundation in Alexandria,

Virginia, the Simons Foundation in New York
City and Wellcomein London — have promoted
arts-and-science projects on a wide range of
topics, including climate change and artificial
intelligence. Yet artists and scientists often
inhabit different worlds, making it difficult
forthemto find potential collaborators. And,
once a team comes together, it takes time to
build aproductive partnership that can mean-
ingfully exchange ideas and set expectations
for the final product.

Nature Careers sought top tips from art-
minded scientists and science-minded artists
forlaunching and maintaining collaborations
that can challenge entrenched ideas.
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YUNCHULKIM
DOYOUR
HOMEWORK

Istarted in electronic music in Seoul before
movingto Germanyin1999 tostudy mediaarts
inCologne. Alot of young artists there wanted
toshareideaswithscientists, butit’snoteasy to
getaccess totheinstitutions or to professional
scientists. Over time, | was able to open com-
munications with engineers and physicists.
For example, scientists based at the Leibniz
Institute for Astrophysics Potsdam came to
my soloshowinBerlin,around 2010. They were
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interested in two pieces that demonstrated
hydrodynamic flow using magnetic fields to
create unique patterns of dispersed nanopar-
ticlesin fluid (see go.nature.com/hydro).

They invited me to their institute and
showed me what they were working on. The
experience of meeting and talking with them
aboutdark energy and dark matter influenced
how luse fluidity in my work. We developed a
collaboration that led to a conference and an
exhibition in 2012 (see go.nature.com/fluid).

In2017,Iwasawarded atwo-monthresidency
at CERN, Europe’s particle-physics laboratory
near Geneva, Switzerland. People think that
scientists teach the artists, but I really wanted
tosharemyideasaswell aslearn. Thefirst steps
were not easy because our professional lan-
guages were very different. I read a lot about
theoretical physics to try to understand what
subatomic particles are, what an accelerator
does, and what scientists want to find with
these detectors. It’simportant for artists who
wantto collaborate with scientists to make the
effort to understand the scientists’ research.

Ultimately, I wanted to build my own func-
tional particle detector that could demon-
strate how these invisible forces work. I met
some scientists who were sceptical and some
whowerereally engaged. Helga Timko, a theo-
retical particle physicist at CERN, worked with
me intensively. Every day for two months, we
met and talked about her research and my
ideas. Over time, we explored how I approach
atopicand how thescientists approachit, talk-
ing through the creative and problem-solv-
ing processes. I worried thatItook more from
her than she did from me, but she said the
experience gave her amuchricher perspective
on her research and on the Universe.

After I finished my residency, | came back
to my studio in Seoul and started to build my
own detectors for my artwork. I was inspired
by cosmic rays entering the atmosphere,
colliding with air to produce ubiquitous,
negatively charged particles called muons. |
created Cascade, aninstallation of three inter-
connected kinetic sculptures that uselight and
liquid to detect and visualize muon movement.

Argos,oneofthethreesculptures, isacosmic-
ray detector consisting of 41 channels of ion-
ization-producing tubes. It sends a detection
signal to a second sculpture, called Impulse,
that pumps fluid into the 18 metres of tubes
in the third sculpture, called Tubular. That
has micro-tunnels that appear and disappear
depending on whether liquid is moving inside
them.

The nice thing is that many of the pieces
I produced following my time at CERN have
travelled around Europe, giving me an oppor-
tunity to discourse on how artand science are
deeply intertwined with contemporary art.

Yunchul Kim is an artist and composer
in Seoul.
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Sculptor and marine biologist Fernanda Oyarzun in Chile works on a rendering of an octopus.

FERNANDA OYARZUN
DEFINE SUCCESS AND
EXPECTATIONS

Artists should know not only that scientists
are interested in making their work more
accessible to the public but also that grants
oftenrequire outreach or public engagement.
For artists, it is becoming more important to
work with scientistsif they are to have a voice
onissues such as climate change.
IgrewupinChile,and exploredbothartand
science asateenager and undergraduate. Dur-
ing my PhD programme on larval ecology at
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the University of Washington in Seattle, I did
ascience-illustration programme. As I studied
how functional morphology affects evolution,
Itook a course in ceramics because | wanted
to make 3D images of marine larvae. | now
divide my time roughly into three categories —
science, art and art-science collaborations.

I advise interested scientists and artists to
go to virtual spaces — Instagram or Twitter,
for example — to follow people who do arts
and sciences. Most of the time, scientists get
really excited that someone is interested in
what they are doing. And artists have nothing
to lose by sending scientists an e-mail.

One common mistake that scientists make

FERNANDA OYARZUN



is toinvite artists to their laboratory, to get
inspired, without building any sort of relation-
shipfirst. A partnership hasto start with trust
andrespect. Each personneeds tobe humble
about what they know. The overarching goal
is the process of creating something new
together — and the resulting exchange and
reshaping of ideas.

Atthestart ofacollaboration, it’simportant
to define some tangible outputs. This seems
obvious, butitis not. Sometimes artists and sci-
entists might have different goals, whichis fine,
butit’sgood forboth parties to make that clear.
Second, the goals will probably not remain the
same throughout the collaboration. They will
change. If they’re not changing, the collabora-
tion might not be working. I find that scientists
areoftensurprised by howinteractionswithart-
istscanshift their perspective ontheir research.
The bottom line is to keep communicating. If
that stops, so does collaboration.

Inthe past decade, | have noticed a substan-
tial increase in interest in science-art collab-
orations, and last year year was no exception.
If anything, people and institutions have
been more open to innovating and explor-
ing because of the pandemic, in an effort to
be creative while reinventing how they teach
classes and communicate information. I have
beeninvited to give atleast three or four times
as many talks on art and science as usual — at
schools, universities and for the general pub-
lic, bothin Chile and in the United States.

Mutual respect is crucial. There is no way
someone is going to collaborate with you if
you are standing above them. Frequently,
a scientist will say something like: “I know
everything, and let me tell you about this.”
Thatkills a collaboration right away.

Fernanda Oyarzun is a scientific sculptor
and marine biologist at the Coastal Social-
Ecological Millennium Institute, SECOS, and
is based in Puerto Varas, Chile.

MUZLIFAH HANIFFA
MAKE RESEARCH
MULTI-SENSORY

Idon’t have an artistic background, but I had
an interest in transforming my research on
skin cells into something that might resonate
with the public, by making it accessible to the
senses of touch, sight and sound. In 2015, |
attended a public-engagement programme
held by Wellcome, a British biomedical fund-
ing charity, and happened to have lunch with
the Scottish poet Linda Anderson, who is a
faculty member at Newcastle University, UK,
and teaches modern English and American
literature. Sheintroduced metoaworld of art-
ists. After I explained my research to them, we
crossed language and culturalbarriers. linvited

arange of artists to my laboratory, where they
watched my team do flow cytometry and cell
imaging, and Iwent to poetryreadingsand art
exhibitions held by the artistswho cametothe
lab, and by others.

Foranintense eight months, six of us worked
together towards a multi-component, inter-
active event, called Inside Skin, which was held
forone week ataNewcastle University campus
building. A digital-sound engineer turned the
gene expression of immune-system cells into
sound and light. Attendees could step into a
booth and feel that they were being destroyed
byamacrophage, awhiteblood cell responsi-
ble for killing foreign microbes or removing
dead cells. British poet Linda France wrote a
sonnet, which has 14 lines, for the occasion —
whichwas appropriate, because skin cells are
14-faced polyhedrons. Tech-savvy artists cre-
ated acircuitboard that represented how the
cells communicate under the skin. Inspired by
my comment thatit’s hard to separate myroles
asascientistand amum, aphotographertook
pictures of my son in a white lab coat playing
withaglove as aballoon.

The experience changed how I perceive and
do science. I think a lot about how to present
scientific concepts by providing analogies that
anyone can relate to. For example, to convey
tothe publichow and why cells migrate to the
lymph nodes, which are almost like a dance
floor —because that’s where all the cells gather
totryto find a partner — we created an image
called To the Disco.

Scientists should know that artistic col-
laborations can take a lot of time, especially
right before an exhibition. I was slightly put
off because I didn’t want my research to suf-
fer, but I found this collaborative, intensive
approach to public engagement deeply per-
sonal and rewarding. It allowed me to share
my work with different groups of people
and to have a meaningful dialogue in which |
gained new insights and changed how I think
about my own science. In a way, the experi-
ence allowed my children to understand my
research better.

I'mnowinvolvedinabigger, 18-month effort
toaccompany the Human Cell Atlas, aproject
tomap the 30 trillion cells inthe human body.
The Human Cell Atlas endeavours have taken
multiple formats, including animations, a
time-lapse film, commissioned art pieces, and
an online venue to stimulate conversations
betweenartists and scientists, both at the Well-
comeSanger Institute, near Cambridge, and at
universities. Because of the pandemic, we've
had to move quitealot of itto online formats,
but the level of interest has not diminished at
all, and the virtual platform has been fantastic.
Itenables us to reach a broader audience and
engage in wider collaborations.

Muzlifah Haniffa is a Wellcome senior
researcher in dermatology and immunology

© 2021 Springer Nature Limited. All rights reserved.

at Newcastle University, UK, and an associate
faculty member at the Wellcome Sanger
Institute in Hinxton, UK.

AOIFEVANLINDENTOL
CREATEATWO-WAY
EXPERIENCE

My art ofteninvolves explosives, solwasinmy
element during my European Space Agency
(ESA)-Ars Electronica Futurelab residency in
Linz, Austria, in 2017. It was life-changing. I had
always been interested in art, chemistry and
mathematics, and I had explored the physics of
light and how it travels through the Universe.
Whenlarrived at ESA, Thad whatIneeded most
— time. I had an office on the same block as
loads of amazing scientists, specializing in
everything from solar flares to magnetic
fields. I got to spend time with them, in the
spaces where they work. I got immersed in
their way of life, which is very different from
taking information and turningitinto artwork.
Mostimportantly, Idid things to create atwo-
way experience.’'m quite a private artist, and
don’tusually showworkin progress, but I held
several open-door sessions to get feedback
andinput fromthe scientists to help steer what
Iwas doing.

The final ESA product was a one-off event
in2017, called Star Storm, held at the Ars Elec-
tronicafestival for art, technology and society
inLinz. Participants walked through a series of
explosive events, each representing a process
taking place across the Universe. It was meant
to be ajourney through order, chaos and dis-
covery. Some of the scientists | worked with
were there to see it. One wept.

The crucial elements of a successful art-
plus-science partnership are interaction
and true collaboration. I advise scientists to
make time for that interaction, and to treat
the experience like their work, like a scientific
projectthat needstimetodevelop. It’s helpful
if scientists allow for open-ended interactions
with artists, to explore creative possibilities.

One of the pitfalls of these artist-scientist
partnershipsis not knowing the other person’s
expectations. Mine were to get involved with
my scientist collaborators and to do some
actual scientific experiments. That turned
out not to be possible, but I did fight hard
to do interactive workshops with scientists
and artists. For example, l organized an event
where scientists could make a small bomb of
lemon juice, detonate it while stating aloud
their research intentions, and create a piece
of art from the resulting impact splats. It was
afun way for me to invite them to recall and
affirmtheir original career motivations, which
often get lost over time.

Scientists may seem hard to access, but
I advise artists to simply reach out to them,
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and tocome prepared: to research their area of
interestandreally knowit, so that the dialogue
can flow in a natural and deep way without a
constant need to explain everything. Now |
have the confidence to contact science organ-
izations anywhere in the world. I realized there
isnobarrier, and I feel empowered to contact
other organizations to ask for a tour of their
facilities, or to see whether I can give a talk.
The most common misconception that
scientists have about artists is that they are
chaotic, or are simply illustrators helping to
educate the public about science. What gets
lostisthe deeper meaningthat theartists could
givetoscientists. Artists are trained to educate
themselves on a variety of topics so that they
can offer critiques onlife, society and politics,
and those skills are transferable to science.

Aoife van Linden Tol is a London-based
artist and vice-chair of the International
Astronautical Federation’s Committee for
the Cultural Utilisation of Space in Paris.

XINLIU
TAKERISKS

Inmy roleasacurator, I help toconnectartists
and scientists. It’s hard to know who will work
well together until you try it. There is some
risk. But, ideally, there is no power differen-
tial between the artist and the scientist. That
said, it can be difficult towork with artists who
have no exposure toscience and technology —
although, often, anartistis fascinated by what
ascientist does, and a scientist can enjoy and
feel inspired by an artist’s thinking. The only
way a collaboration canbe sustainedisifeach
personhasadeep respect for the other’swork
and feels inspired by them.

After training as a mechanical engineer,
linterned at Microsoft — first in Beijing, in
2013, and then in New York City, in 2015. In
2014, 1 worked as an independent contractor
conducting research at Google in Mountain
View, California, before working onamaster’s
degreeinmediaartsatthe MIT MediaLab (part
of the Massachusetts Institute of Technology)
in Cambridge, Massachusetts, and subse-
quently being hired as its arts curator.

Whenever Iwas hired asan engineer, Imade
sure the expectations of that role were met,
but I also played with concepts of design,
technology and art. I've always wanted to do
work between those spaces. Eveninmyintern-
ships, I created opportunities to do artistic
projects and present them at venues other
than conferences; for example, at festivals,
design weeks or exhibitions. Those experi-
ences helped me to compete for more-formal
collaborations such as grants or artist-in-res-
idency programmes, which are typically for
people who are more established. Normally,
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Arts curator Xin Liu tests a costume made from recycled ocean waste, during a parabolic flight.

early-stage young artists don’t get grants.

In2019, as part of the MIT Media Lab’s Space
Exploration Initiative, | designed and made a
robotic sculpture using unique locomotion
technology to carryawisdomtoothtospace.l
documented the whole thing and created a vir-
tual-reality film from the tooth’s perspective.
The endeavour was called Living Distance. Last
March, as part of the sameinitiative, I launched
Sojourner 2020, a rotating structure that car-
ried work from nine groups of artists to the
International Space Station and back.

Inacollaboration, Iwant to see both artists
and scientists taking some risk, rather than
quickly retreating to old techniques that are
safe.It’'simportant to be vulnerable with your
collaborator, rather than being the ‘expert’,
which can push collaborators apart.

Xin Liu is an artist-in-residence at the

SETI Institute, Mountain View, California,
and arts curator in the MIT Media Lab’s
Space Exploration Initiative in Cambridge,
Massachusetts.

ABRIANCURINGTON
ADDEMOTION TOSCIENCE

My fantasy adventure comics have always had
ascientific angle (see www.bluecatco.com).
My work blends mathematical and scientific
elements into fiction. I've even put physics
equationsin the footnotes. Interested in new
experiences, | applied to the Schmidt Ocean
Institute in Palo Alto, California.l was an art-
ist-in-residence aboard the Schmidt research
vessel Falkor for two weeks in 2019 as part of
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amission to find meteorites on the sea floor.
I ended up making illustrations of what
happens there, as well as producing a comic
travel journal. It shows the ship’s operations
in progress, as well as many of the creatures
we encountered along the way.

Alot of artists are afraid to approach sci-
entists. Some think that any conversations
they might have will go over their heads and
be full of jargon. And scientists are worried
that artists won’t understand their science.
Butthere are fewer barriers than people think.
Half the battle is finding the opportunities. |
have been working with a new platform called
Lifeology, which helps science and art commu-
nities to come together to create engaging,
science-backed educational materials. I've
recently illustrated a course on the corona-
virus (see go.nature.com/3p5jq) and one on
digital-storytelling basics (see go.nature.com/
3jykc)for scientists.

I do alot of research in preparation for
spending time with scientists | work with,
so that they know I'm serious. For example, |
make clear how I stay true to original source
material, which helps me to build trust. When|
interact with scientists,  also stress that visual
communicators add emotions to the facts,
which helps the general public to retain the
informationand get excited about it. Igniting
thatsparkis my goal.'maddingto thescience,
not taking away from it.

Abrian Curington is a graphic novelist and
cartographer in Fircrest, Washington.

Interviews by Virginia Gewin.
These interviews have been edited for
length and clarity.
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