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Big STEM collaborations should include
humanities and social science

M Check for updates

he divide between the natural sci-

ences and the humanities and social

sciencesinthe Westisarecentone.

Newton considered himselfa‘natu-

ral philosopher’, Thomas Hobbes
thought that one of his greatest achieve-
ments was laying the foundations of optics,
and Margaret Cavendish was the author of
oneofthefirstworks of sciencefictionand the
first woman to attend a meeting of the Royal
Society. Morerecently, the space betweenthe
so-called STEM (‘science, technology, engi-
neering and mathematics’) disciplines and
the humanities and social and behavioural
sciences has widened, until we have come
tosee them asislands without bridges.

Big STEM collaborations, however, do not
operateinisolationbutare partof anintercon-
nected web of social institutions, relations and
values. Part of this involves recognizing that
science often comes with complex effects on
the world around it, not all of which are imme-
diately obvious — advances in renewable
energy technology, for example, are reliant
upon metals that are often mined in regions
with lax labour and environmental regula-
tions that endanger workers and surrounding
communities'. Humanities, social science and
behavioural science scholars are positioned
to understand and shape these interactions
by emphasizing different ways of knowing
and different approaches to questions that
can, among other benefits, help to mitigate
long-termrisks fromthe outset. Inreturn, they
become part of a global real-time case study,
whichenablesaccesstodata(bothphysicaland
social) and provides unique opportunities to
try newideas withacontinuous feedback loop.

What major trans-disciplinary collabora-
tions look like is often hard to picture. As a
group of decision theorists, philosophers, his-
torians and astronomers working together on
the ‘Next Generation Event Horizon Telescope’
(ngEHT) we want to offer our owninsightsinto
the multimodalinteractions that characterize
this project?.

By linking together existing facilities around
theworld, the Event Horizon Telescope (EHT)
created a virtual Earth-sized telescope that
produced the first images of a black hole>.

The warped spacetime near the event horizon of ablack hole bends the trajectory of light rays to form
acharacteristic ‘shadow’ feature when observed by arrays of radio telescopes on Earth. This graphic
shows the twisted paths that light takes around the event horizon, and how the image reconstructed on
earthis composed of individual light rays that originate within the deep gravity well of the black hole.
Image is astill from an animation produced by Crazybridge Studios. Copyright: Center for Astrophysics |
Harvard & Smithsonian.

The ngEHT will substantially enhance this
array, enabling it to capture videos of black
holes and conduct innovative research pro-
jects from event-horizon-scale studies of
strong gravity to studies of the cosmological
growth and influence of supermassive black
holes*’. Below, we sketchinbriefthreeareasin
which the science goals of alarge STEM collab-
oration are aligned with those of the humani-
ties, and social and behavioural sciences.
First, the ngEHT is looking to expand its
array with new telescopes. Several will be
breaking ground on mountaintops across the
globe, in places witha history of colonization
and exploitation. Even though astronomy
looks to the stars, the telescopes themselves
can have serious effects on both the environ-
ment and communities surrounding them®.
Ethicists, sociologists, astronomers, histo-
rians and community activists are helping
to guide the questions of where to build tel-
escopes, howto go aboutitinways that benefit
both astronomy and local communities, and
how to reduce their environmental impact.

Second, over the past several decades, STEM
collaborations have grown from dozens to
thousands of participants, focusing atten-
tion on the intersection of governance and
science. With larger collaborations, the like-
lihood of disagreement about the goals and
the interpretation of observations increases.
To manage the heterogenous membership
of contemporary scientific collaborations,
the informal structures of the mid-twentieth
century have given way to what political scien-
tists would recognize asaconstitutional struc-
ture, separation of powers and representative
voting. With them also come the frustrations
and uncertainties of democratic processes,
processes that are being proactively designed
and guided by humanities and social science
scholars within the ngEHT".

Third, large STEM collaborations such asthe
ngEHT continuously elicit and aggregate judg-
ments from their hundreds of experts, rang-
ing from where to build the next antenna to
when an anomaly in their dataset amounts to
anew phenomenon. But groups (even expert
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ones) are prone to a wide range of biases and
miscommunication when trying to harness
the wisdom of a large and fragmented com-
munity under severe uncertainty. Ecologists®,
intelligence analysts® and psychologists™
(among many others) have expended con-
siderable resources testing various interven-
tions to optimize their decisions. The ngEHT
collaboration s learning how to get the most
out of their unique pool of experts through
applying similar structured expertelicitation
techniques.

The challenges outlined above are not
unique to ngEHT and neither are the solu-
tions it is developing. The ngEHT has placed
a major institutional bet on redrawing the
lines that have confined academics to sepa-
rate departments, professional gatherings
andresearch funding panelsinresponse tothe
challenges faced by modern science. If done
well, thisradical interdisciplinary project can
help toguide the future of the humanities and
social sciences in STEM and encourage more
researchers to work at the cross-disciplinary
frontier of these fields.
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