Mapping the Invisible —

An Artist’s Engagement with
Subatomic Particles at the South Pole

Donald Fortescue

Curiosity has fueled our insatiable urge for exploration
and discovery. The last continent on Earth to experience
this drive was Antarctica. Antarctica is the driest, coldest,
and least habitable continent on the planet. It's the
terrestrial environment most inimical to life. The physical
environment is a near equivalent to that of other planets,
and it has been used as a stand-in for the frozen, dry
surface of Mars. Humans have only continually occupied
it for the last 60 years, and only at great energy and
material cost. It consistently rebuffs our efforts to engage
with and comprehend it. But strangely enough, the
Antarctic is currently at the epicentre of our understanding
of life on our planet and the origins and structure of the
universe around us.

Both the Arctic and the Antarctic have been compared to
blank pages. Author Jack London described the Arctic as
a ‘'large sheet of foolscap’' Stephen J. Pyne, in his poetic
analysis of Antarctica, postulated:

Antarctica is the earth’s great sink, not only for
water and heat but for information . . . The extraordinary
isolation of Antarctica is not merely geophysical but
metaphysical. Cultural understanding and assimilation
demand more than the power to overcome the energy
gradient that surrounds The Ice: they demand the capacity
and desire to overcome the information gradient.?

Here, Pyne describes two separate gradients that run in
parallel. As the pole is approached, the physical landscape
becomes increasingly isotropic and featureless (the
information gradient approaches zero), so the scope
increases for the human imagination to write its own
meanings onto the landscape. The lack of physical
reference for gaining our bearings unmoors us from

the real world, and we float into the worlds of metaphor
and imagination. It is an attractive place for artists!
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Contemporary artists are drawn to the
isolation, inhospitality, and otherworldliness
of the Antarctic to better comprehend our
planet, the cosmos, and our inner worlds.

The tendency for energy and information

to approach zero at the South Pole is also
what attracts scientists. The primary science
they conduct there is atmospheric analysis,

glaciology, and astrophysics. All rely on the
pristine conditions, clean air, and relative
absence of humans and their technology. In
the case of astrophysics, the 3,000-metre
altitude, the dryness of the air, the six-month-
long nighttime, access to the southern skies,
and the lack of polluting light, heat, and other
electromagnetic interference are unmatched
on earth.

My research took me to Antarctica in the
austral summer of 2016-17 on a U.S.
National Science Foundation Artists and
Writers Fellowship. | was hosted by

the IceCube Neutrino Observatory, located at the

South Pole, which is working at the cutting edge of

our ability to perceive subtle energies. IceCube looks

for neutrinos. Created in the sun and in distant high
energy cosmic events, neutrinos are the most common
subatomic particle in the universe. However, they are
incredibly difficult to detect as they hardly interact with
other matter — they must essentially collide with another
subatomic particle to have any effect on it. They have
been called ‘ghost particles’ because of their elusive
nature. The only way they can be identified is with an
immense detector, large enough to capture and record

a useful number of these exceedingly rare interactions.
This is where the south polar ice cap comes in.

The IceCube Neutrino array occupies a cubic kilometre of
ice and is buried 1 2 km deep under the South Pole. This
huge volume of ice (1 million cubic metres) captures several
hundred neutrino interactions every day. The array consists
of more than 5,000 basketball-sized photo-sensitive Digital
Optical Modules (DOMs) arrayed on 86 vertical ‘strings’
that have been drilled into the ice. Each DOM can detect

a single photon of light. A neutrino hitting a hydrogen or
oxygen nucleus generates a tiny blue flash of Cherenkov
radiation which then is picked up by the DOMs. The genius
of IceCube is that its DOMs actually face down, not up. It
relies on the fact that if any particle manages to get through
the earth it must be a neutrino — anything else would have

Figure 1. Instrument (90°S) deployed at the South Pole

been absorbed along the way. The observatory is a gigantic
neutrino telescope that uses a cubic kilometre of ice as its
lens and our entire planet as a filter to detect something
that is almost imperceptible. My goal was to deploy my

own sculptural instruments at the Pole. | wanted to work
directly with the IceCube scientists to develop a deeper
understanding of the flux of energies flowing through the
South Pole and get a clearer view of the varying approaches
of science and art in comprehending and defining nature.

My Instrument (90°S) (Fig. 1) was positioned on the ice
surface above the heart of IceCube far underground. It is a

hybrid object: a polar marker, an artefact of my expedition,
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