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Ode to Beauty

A physical theory must possess mathematical beauty. 
—Paul Dirac 

The best theory of beauty is its history. Thinking about the history of beauty 
means focusing on its deployment in the hands of specific communities.
—Susan Sontag1

When we first began this endeavour called Leaning Out of Windows, Ingrid Koenig and 
I organized an exploratory meeting at TRIUMF with then Director Dr. Jonathan Bagger 
and Deputy Director Dr. Reiner Kruecken. We had a wonderful and far ranging conver-
sation about how we might collaborate on this long-term research project. We learned 
about the various reasons why physicists might be interested in working with artists 
which was foregrounded by a shared investment in creativity and collaboration. It was 
at this meeting that I learned the importance of beauty as a key concept in physics dis-
course. At first, I thought it was employed to connect with us as artists, to demonstrate 
a prevailing engagement with aesthetics, never mind a common vocabulary.2 With its 
ongoing reference at subsequent meetings, workshops and presentations, I have come 
to understand that beauty in physics indicates specific attributes including elegance, 
simplicity and symmetry. As the 19th century turned into the 20th, beauty gradually 
morphed into a guiding principle for theoretical physicists, a transition that was solid-
ified with the development of the Standard Model.3 The Standard Model is considered 
an elegant description of the subatomic world.

Beauty, with all its nuances and complications, has haunted my LOoW experience. 
Whether overtly or otherwise, this term has been mentioned in almost every room, 
exhibition and conversation during the last few years of our activities. And I have per-
sonally experienced a range of emotional and intellectual dis/engagements with the 
persistence of beauty in our research trajectory. Admittedly I am a neophyte where 
beauty and physics are concerned, and an amateur in the realm of art and aesthetics. 
At the start of this enterprise, I would have argued that beauty is not a concept with 
much currency in contemporary art. Now I am not so sure and I remain intrigued by 
the tenacity and mutability of this ostensibly outmoded and elitist term. 

According to Rebecca Solnit in her book Orwell’s Roses, “The word beauty is one of 
those overly roomy words, frayed around the edges, ignored through overfamiliarity, 
often used to mean purely visual beauty.”4 She tells us that there are different kinds of 
beauty, visual, metaphysical, ethical, aesthetic, truthful and connected. A conventional 
dictionary definition tells us that beauty is the quality or aggregate of qualities in a per-
son or thing that gives pleasure to the senses or pleasurably exalts the mind or spirit. It 

R A N DY  L E E  C U T L E R

LOOW_Dec7.indd   201LOOW_Dec7.indd   201 2022-12-07   3:53 PM2022-12-07   3:53 PM



202

Leaning Out of Windows: Part 3

also offers qualifiers such as, a beautiful person or thing, especially a beautiful woman. 
To be sure, I find this last trope the least interesting of the term’s denotations.5 But I 
do appreciate this contribution best of all: a brilliant, extreme or egregious example 
or instance. Sparkling with energy and possibility, it speaks to the wonder of scientific 
inquiry and the search for the meaning of the universe. 

More than simply in the eye of the beholder, there is an array of definitions for beauty 
as well as properties that constitute it. Ultimately, beauty describes something pleas-
ing to the senses and the mind which encompasses the spectrum of meanings be-
tween physics and art. Not only does beauty move something within us, the meaning 
itself continues to shift and change across time and cultures. According to philosopher 
Emmanuel Kant, beauty has moral implications (goodness and courtesy) and for poet 
John Keats, “Beauty is truth, truth beauty” which is a tautology, albeit a poetic one. For 
many, beauty is an aesthetic experience perceived by the senses. The idea that beauty 
is something that is experienced in the body through the senses suggests that we are 
literally moved by an aesthetic encounter. We are shaken, arrested and worked upon 
so that something is transformed within us. Clearly beauty as symmetry is important 
to us. Even two million years ago homo erectus loved symmetry as is evident in their 
tool design which served no obvious purpose than a kind of sensory pleasure possibly 
linked to dopamine-releasing neurons in the brain. 

And yet beauty has not been central to conversations that I have witnessed in relation 
to contemporary art. It might apply to poetry, dance and film, but for visual art it isn’t 
a key concept or part of the critical vocabulary. Art is often associated with qualities 
such as creativity, freedom of expression, experimentation and even failure. In the last 
century or so, beauty is generally understood as a term related to the art market. Art 
historian and theorist Amelia Jones argues that an aesthetic approach to visual culture, 
leaning to connoisseurship, is unsuited to our current cultural moment.6 Rather than 
dominant, she calls beauty an outmoded form and “hopes to suggest a way of evalu-
ating works of art that is more in sync with contemporary politics and culture.”7 Jones 
seeks to expose the naturalized discourse of aesthetic judgment and underscores why 
beauty is not a useful expression of our times. While beauty is no longer the singular 
criterion of art judgment and appreciation, I have come to appreciate that it has many 
meanings, each with powerful implications for its continued engagement. Beauty can 
be taken up in ways that are more than simply aesthetic. It can be transformative and 
reframe how we experience the world. Christina Sharpe in “Beauty Is a Method” writes; 
“I’ve been revisiting what beauty as a method might mean or do: what it might break 
open, rupture, make possible and impossible. How we might carry beauty’s knowledge 
with us and make new worlds.”8 In this sense, beauty relates to worlding or world build-
ing where we envision alternate realities that are kinder, more equitable and mani-
fest goodness. These ideas are also evoked in Elaine Scarry’s On Beauty and Being Just 
(2001). Indigenous epistemologies have long acknowledged a more holistic approach 
to aesthetics where the physical and spiritual are always and necessarily entangled. 
In her essay “Considering Indigenous Aesthetics: a non-Western paradigm,” Heather 
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Ahtone argues that a Western understanding of art and aesthetics as statements of 
taste and beauty is informed by a disconnection from social mores and spiritual val-
ue. “Tribally-specific aesthetic systems are grounded in epistemological cosmolo-
gies, rendering simple designs into complex cultural codes for ordering the world, a 
prominent source for understanding beauty.”9 More than a straightforward symmetry, 
beauty can be taken up in many ways that embrace worlding, justice and the nature of 
knowing itself.

Physics discourse has an equally deep investment in beauty including Subrah-
manyan Chandrasekhar’s Truth and Beauty: Aesthetics and Motivations in Science (1987), 
James W McAllister’s Beauty and Revolution in Science (1996), Ian Stewart’s Why Beauty Is 
Truth, A History of Symmetry (2008), David Orrell’s Truth or Beauty: Science and the Quest 
for Order (2012) and Sabine Hossenfelder’s Lost in Math: How Beauty Leads Physics Astray 
(2018). As one can see just by the titles, the role of beauty in physics has evolved from 
hagiography to critique. Many physicists, from Henri Poincare to Paul Dirac to Steven 
Weinberg, have celebrated beauty through time honored properties including elegance, 
simplicity and symmetry. With so much of its expression framed through the univer-
sal language of math, the fundamental laws of nature are valued for their mathematical 
beauty. More recently, some physicists believe that the pursuit of beauty as truth may 
be leading the field of physics astray. Hossenfelder’s book is compelling for laying bare 
the preconceptions, obsessions and cognitive biases of this default way of working. Are 
these assumptions or hidden rules in conflict with the scientific mandate of objectivity? 
What this does suggests is that criteria other than aesthetics and beauty are being pushed 
aside in order to maintain convention and a priori assumptions. I appreciate that there 
is currently an engagement with the unseemly or as Sarah Demers physics professor at 
Yale University offers, maybe it is okay for the universe to be a little bit ugly.10

With these brief excursions into the role of beauty in art and physics, I have discov-
ered that the search for beauty continues to be a spectre of physics. I also learned that 
other less prevalent points of view within physics research might in fact better reflect 
the concerns and sensibilities of contemporary art practices. By this I am referring to 
the notion of ugliness and art work that engages with diverse sensibilities that do not 
privilege beauty over creativity, awkwardness, risk, failure and worlding. Aesthetics is 
not a static category but rather reflects the times out of which it is imagined. As artist 
Amy Sillman writes, ”…we are no longer making things for the Beaux Arts, for truth, 
beauty, elevation or virtuosity. …What interests me is how form can match that feel-
ing or condition — of funny, homely, lonely, ill-fitting, strange, clumsy things that feel 
right.”11 She gives this quality the name awkwardness.

Beauty in its broadest and most capacious definition is something that moves us 
through pattern, rhythm or feeling. A subjective encounter with the world whether cos-
mic, microscopic or quotidian, beauty continues to matter for physicists and artists. And 
while we use the same vocabulary, how we engage with its meaning and implications is 
often quite different. What this points to is not so much pleasure to the senses but a multi-
tude of interpretations that allow for a diversity of experience, and that is a beautiful thing.
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the Universe is Made of Stories

Time comes into it.
Say it. 		  Say it.
The universe is made of stories,
not of atoms.
—Muriel Rukeyser, Speed of Darkness, 1968

There’s an axiom amongst physicists — you have to be able to communicate via one 
side of a postcard. This implies a need for exact simplicity. As artists we’d like to think 
that the postcard analogy also refers to a journey, and reporting back on new places 
and discoveries. Since the start of Leaning Out of Windows we have choreographed 
and tested diverse models for generative conversations between artists, physicists and 
other scholars bringing unique opportunities to pursue questions across knowledge 
practices. But we need to address the elephant in the room which is the ever-challeng-
ing reality of translation. Translation is going on all the time. Our physicists translate 
mathematical expressions into diagrams for us (and for each other), and into narrative 
explanations, using analogies and metaphors. And as artists we translate what we can 
comprehend into and across cultural languages — materially, poetically, embodied, 
technologically, collectively. Then a myriad of questions arise. How do we each trans-
late what we hear and see for our own understandings? What happens in the gaps 
between our diverse practices? How can we account for the differences of language 
to come to shared understandings? Or is it inevitable, and even more useful to main-
tain different understandings? There are also periods of time needed to digest, to con-
template how explanations of the phenomena of reality are manifested in the world. 
Over time, and through the practice of these conversations, a palimpsest of meanings 
emerges from this engagement across diverse languages. 

We were particularly interested in the language of naming used in cosmological 
maps — “sculptor void,” “local void,” “microscopium void,” “zone of avoidance,” “great 
attractor,” “hydra cluster,” “coma cluster,” an inherent poetry in space! Sometimes 
words fail in describing phenomena. But then our senses may also fail, for example 
if we consider the limits of our human ability to hear low frequency sound waves, or 
feel gravitational waves, or see dark matter. In one exchange, TRIUMF physicist Da-
vid Morrissey said that seeing is a proxy for detailing, storytelling, and sometimes the 
phenomena is unattainable, the story fails, it drops, hits a wall. This seemed like the 
right time to quote the feminist poet Muriel Rukeyser1 who wrote, “The universe is 
made of stories, not of atoms.” Morrissey responded stating that “scientific theories 
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are stories — but how we evaluate stories is important — they need to be true, but they 
do probe, and some are more popular than others, especially theories that we can’t 
measure.” He surprised us further when he said that wrong stories can also be useful 
— they may have elements in them that turn out to be useful for future research. He 
explained that measuring creates competing theories, and that evidence doesn’t have 
just one story. You have seemingly two different stories that wind up explaining some-
thing, described in different ways. This could also point to the convergence of different 
disciplines and languages. The notion of convergence as another way to describe our 
cross-disciplinary collaboration with language and stories was important to hear.

Leaning out of windows has often meant being destabilized or navigating a space 
of not knowing. This sensation was initiated in the first science seminar on Antimat-
ter where new concepts and terminology were employed to communicate one of the 
great unsolved problems in physics. We learned that Dirac’s equation for Antimatter is 
admired by physicists for its simplicity and elegance. We also learned that without a 
fluency in the language of mathematics, artists inevitably inhabit a space of constant 
translation. By the time we came to designing the next process design, the physicists 
informed us that we needed a science topic that would be as challenging for the scien-
tists as for the artists. Enter Emergence, a technical term in physics for the complex col-
lective behaviour of a large number of elementary constituents. Once again, we found 
ourselves navigating a space of not knowing that revealed itself through challenging 
conversations such as how do we visualize the emergent behavior in dark matter, con-
densed matter systems, nucleons and chiral forces, charged plasmas or space charge, 
to name a few. The third and final process design took up In/visible Forces which ref-
erences those physical properties that produce “exotic” phenomena such as weak and 
strong nuclear interactions, gravity, magnetism and the Higgs boson. More than fun-
damental physics properties, In/visible Forces along with Antimatter and Emergence 
presented opportunities for a myriad of metaphorical and social connotations of these 
terms. These multiple meanings promoted a network of ideas from physics and ex-
tended into social forces, force fields and fields of experience.  We have learned how 
to use words that migrate across disciplines, but their diverse meanings stay attached 
like branches, allowing for a network of ideas to morph into a network of meanings.

Among the many compelling themes that swirled within the last phase and indeed 
across the many years of this project was the importance of language and the param-
eters of discourses. Multiple languages are needed to explain the entirety of human 
knowledge, and each one is valuable and precious for its particular strengths.2 In-
deed, this diversity of perspectives mirrors the different ways of explaining or at-
tempting to understand different phenomena.3 Each disciplinary language acts as 
a lens through which we perceive the world and how bringing in other perspectives 
is a balm to dogmatic thinking.4 This often creates a drive to communicate beyond 
disciplinary customs.5 Communication among a group of very different artists, sci-
entists and scholars can create a common lexicon that not only facilitates increased 
awareness of cross-cultural meaning but also becomes a vehicle for shared insights 
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and understanding.6 The diversity of disciplinary languages never seems to inhibit 
the process of collective research. Indigenous land practice meets theoretical astro-
physics, sound engineering meets contemporary painting practice, and throughout 
the experience of this research project each discipline seems to observe and react to 
the other.7 In fact, different disciplines often share a common strategy of inquiry that 
bypasses language and knowledge barriers.8 And because it can be difficult to commu-
nicate, even among artists who all speak the same language, analogy, metaphor and 
associative thinking are crucial, a rich part of the process and surprisingly accessible 
from one disciplinary framework to another.9 We learned that disciplinary formations 
act to create different bodies of knowledge that can sometimes share terminology.10 
An effective collaboration needs a shared language, including the non-verbal, visual 
forms as well as scent, taste and the other senses.11

Our use of specific languages may predispose us to hold particular worldviews and 
may therefore frame, support or delimit the possibilities in our thinking about the exis-
tence of relationships between these disparate entities.12 Indeed, language shapes how 
we think and understand our experiences. Not surprisingly, this demonstrated the lim-
its of textual engagement and how this can be stretched for extra-textual engagements 
to emerge.13 This leads to the potentialities and limitations of translation, and how the 
words used in physics might relate to or conflate meaning-making.14 Importantly, each 
discourse or field of thinking often experiences a deep process of unlearning what has 
been handed down.15 Themes such as “invisible forces” draws attention to the power 
of words and the legacies of colonialism, racism, ableism, sexism and other discrim-
inations. It can be a container as well as a threat, reminding us of what we cannot see 
but must remain aware of.16

We so appreciate  the oddly gravitational pull and push of different minds coming 
into orbit around each other17 with those neurons sparking in new ways that pushed 
their way into very local experience of enfolded spacetime.18 We admire all the artists, 
physicists and scholars who participated in this experiment to lean out of our respec-
tive fields of inquiry and inhabit the infinite spaces of not knowing. The physicists were 
patient and kind; the artists calmly absorb whatever they need and relaxed about the 
rest.19 And the scholars rolled up their proverbial sleeves to share their disciplinary 
insights.

There are too many wonderful moments and conversations to represent in this snap-
shot of collaboration as we search for the language of the universe. And despite these 
fraught times of totalitarianism, divisive nationalisms, racial reckoning and a global 
pandemic, we continue to be inspired by what we don’t know or struggle to articulate. 
We leave you with the words of one of our artists to highlight what is shared across 
languages, disciplines and spacetime. The concept that we are living in a rare moment 
of illumination if we look at the time frame of the universe, is a fascinating idea which 
also has emotional impact, in the sense that it is easy to think of this as a dark time — 
but really, we are in a time of light. It is good to remember that.20
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Timeline of LOoW/TRIUMF events  
LOoW/TRIUMF events included collaborative meetings with physicists,  
Process Design discussions, Science Seminars, Exhibitions, Exhibitions  
tours and Translation Hubs/Symposia.

	 Phase 1: Project Launch  
·	April 12, 2016	 Methodology overview meeting with TRIUMF admin 
·	September 30, 2016	 Orientation on LOoW with TRIUMF physicists 
·	October 11, 2016	 Process Design Workshop  
·	October 28, 2016	 Process Design meeting 1 with TRIUMF physicists 
·	November 4, 2016	 Process Design meeting 2 with TRIUMF physicists 
·	November 18, 2016	 Process Design meeting 3 with TRIUMF physicists

	 Phase 2: Antimatter 
·	January 20, 2017 	 Launch: TRIUMF Artist Tour and Science Seminar 
·	April 1, 2017	 Artists Confabulation Meeting 
·	April 28, 2017	 Artists/Physicists Pub Night 
·	September 26, 2017	 Debrief with TRIUMF physicists on Antimatter work 
·	Jan 26–Feb 8, 2018 	 Exhibition: Leaning Out of Windows — Step One 
·	Jan 26–Feb 8, 2018 	 Exhibition Tours 
·	Jan 27, 2018	 Translation Hub 
·	February 16, 2018	 Debrief with TRIUMF

	 Phase 3: Emergence 
·	March 8, 2018 	 Process Design meeting 1 with TRIUMF physicists 
·	April 23, 2018	 Process Design meeting 2 with TRIUMF physicists 
·	May 30, 2018	 Process Design meeting 3 with TRIUMF physicists 
·	September 28, 2018 	 Launch: TRIUMF Artist Tour and Science Seminar 
·	October 17, 2018	 Artists/Physicists Pub Night 
·	Fall 2018–Summer 2019 	 Teams Production period 
·	Oct 19, 2019	 Vancouver New Music/LOoW Resonance event 
·	Jan 8–26, 2020	 Exhibition: Emergence  
·	Jan 8–26, 2020	 Exhibition Tours 
·	January 25, 2020	 Translation Hub

	 Phase 4: In/visible Forces 
·	February 15, 16, 22, 2021	 Debrief Interviews with TRIUMF physicists 
·	March 5, April 23, 2021	 Process Design meetings with TRIUMF physicists 
·	September 17, 2021	 Science Seminar  
·	Fall 2021–February 2022 	 Teams Production period 
·	November 19, 2021	 Scholar Seminar  
·	Feb 28–March 19, 2022 	 Exhibition: In/visible Forces 
·	Feb 28–March 19, 2022 	 Exhibition Tours 
·	April 22, 2022	 Innovation FEST: Swiss Consulate CERN/TRIUMF/ECU panel
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