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Letter from the editor

As the United States enters into an era of significant cuts to science funding, the ideas of the great
philosopher of science, Thomas Kuhn, ring blaringly true. Kuhn theorised that the practices of science
never occur in a vacuum, rather they are inextricably linked to prevailing attitudes and ideologies -
paradigms. The questions scientists ask, the language they use to ask them, and the experiments devised
to answer them, are, in Kuhn’s view, informed by the paradigm of the time. In the last few weeks, the
Trump Administration has announced multibillion-dollar cuts to U.S. federally funded research. Never
was there so blatant an example of 21st century politics influencing science. What we are witnessing will
undoubtedly impact people’s lives in years to come, as well as the global political arena.

I’'m honoured to introduce myself here and to have been a part of Broadsheet’s revival. We are a magazine
dedicated to radically exploring the interface between science and societies; a necessary endeavour
given the tendency for each to take the other for granted. Broadsheet’s ethos has always centred around
encouraging diverse perspectives on scientific topics which may seem cloaked in technical language or
perceived as niche and far-removed from everyday life. Illustrating the relationship between research and
wider society, as well as analysing the scientific method which gave rise to the research, is what we do.

Whether or not the wheels of scientific progress move us ever closer towards knowledge of objective truth,
science 1s done by people for people - social, political, and economic beings.

This edition features the writing of incredibly talented students across Imperial. Their work takes the
scientific, zooms out on it, and uncovers the human story at play. I particularly draw your attention to
our cover story which focuses on Soviet agronomist Trofim Lysenko’s rejection of traditional ideas of
genetic inheritance, and the ensuing biological cold war. The piece viscerally depicts the then political
weaponisation of science by East and West operating in their respective paradigms. Two other articles
also pay homage to the cultural significance of scientific innovation on either side of the Iron Curtain.
The first centres around astrobiology, a field born in 1957 during the superpower space race. The second
explores Harlan Ellison’s 1968 story, set against the backdrop of an Al arms race which has spiralled
out of control, birthing sentient computers seeking vengeance against their human enslavers. The
consequences are barbarous.

The present day is characterised by nation-states hurtling towards technological supremacy at
astonishingly rapid rates, the rise of surveillance capitalism through the commodification of our personal
data, and the grip of social media companies over our collective psyche. The themes in this edition
of Broadsheet could not be more pertinent. We must never refrain from scrutinising the technopolitical
phenomena which, often invisibly, permeate every aspect of our lives.

Amber Patara
Editor-in-Chief
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The rise and fall (and rise again?)

of Lysenkoism

AADHAVAN BALACHANDRAN

B read. A plain, rather
unremarkable foodstuft’ which
few of us have given much thought
to. Yet, this unassuming source of
carbohydrates has a storied past,
carrying in every crumb a history
of war, revolution and agitation.
In Russia, the masses who were
massacred by an autocrat in the
street  for
bread, soon found themselves
at the helm of a new state; one
promising to work for them and
their emancipation. Little did they
know, this new government’s quest
to improve bread production would
be as turbulent and divisive as the
uprising that brought it into power.

merely demanding

The nascent Soviet Union was
a testing ground for radical
new theories in all disciplines; a
laboratory in which academics
argued bitterly with each other for
scientific supremacy. Biology was
no exception, having witnessed
heated debates of its own. In
particular, the science of genetics
and inheritance was of keen
interest to soviet biologists, who

saw in it a potential to revolutionise
agriculture and usher in a socialist
utopia. The discussion around
these topics was dominated by the
theories of two men: Jean-Baptiste
Lamarck and Charles Darwin.

Lamarck, an 18th century French
naturalist, posited that evolution
caused by environmental
stimuliinducingtraitsinindividuals,
while the more famous Darwin
held that these traits mostly already
existed in the population, with
intraspecific competition ‘weeding
out’ those not well-adapted
enough. The recent work of
geneticists like Gregor Mendel and
Thomas Hunt Morgan seemed to
confirm Darwin’s theories, noting
that several traits were passed
down and expressed regardless
of environmental stimuli.
Lamarckian scientists countered
this by appealing to Marxist theory,
citing Friedrich Engels and the
idea that everything is shaped by
the material conditions it exists in.
Thus, soviet biology increasingly
polarised nto ‘militant’

was
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‘Work hard during harvest time and
you will be rewarded with plenty of

bread!: Russian Soviet poster, 1947,
by Mikhail Solovyov

Lamarckian  and  Morganist
camps, with each having their own
power bases in different institutes
and fighting it out in the halls of
the Soviet Academy of Sciences.

While this was happening however,
the Soviet state was undergoing a
transition of its own, centralising
political and economic power in a
bid to undergo a century’s worth
of industrial development in a few
decades. With this shift towards
unity of thought and action came
a drive to rid science of ‘foreign
bourgeois ideology’, constructing a
new proletarian discipline rooted in
a Marxist-Leninist framework. The
stage was set for an authentically
soviet reinterpretation of biology,
ready for a socialist protagonist
to seize this critical moment.
Enter Trofim Denisovich Lysenko.

A young agronomist from Ukraine,
Lysenko achieved prominence
as a proponent of vernalisation,
a technique in which seeds from
‘winter’ plants would be subjected
to cold and moisture, converting
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them to ‘spring’ plants (allowing
them to flower and produce a
crop). This method had significant
positive results, allowing the Soviet
Union to mitigate the effects of
a harsh, dry winter and prevent
famine. Using his
goodwill, Lysenko denounced
genetics and Mendelian
inheritance as ‘bourgeois idealism’,
launching tirades against the
Soviet Institute of  Genetics
and 1its leader, geneticist and
resolute socialist Nikolai Vavilov.

pre-existing

Lysenko upheld the work of
plant breeder and scientist Ivan
Michurin, who grafted
from one plant onto another to
create hybrids exhibiting traits
from both organisms. The union
of Michurinism and Lysenko’s
own ideas formed the theory of
Lysenkoism, which denied the
of hereditary genes,
instead positing that inheritance
solely rested on the environmental
conditions an organism was
exposed to. To this standard,
Lysenko maintained that the
vernalised wheat seeds’ offspring
would also exhibit those same
characteristics, an idea largely
scorned by the wider scientific
community, including Vavilov and
other prominent anti-Lysenkoist
soviet geneticists. Lysenko
responded in kind, drumming up
the crusade against ‘reactionary
bourgeois  thought” and its
supporters. In August of 1940,
Nikolai Vavilov was arrested on
charges of agricultural sabotage
and espionage. He was found guilty
and received a death sentence, later
commuted to life imprisonment,
and died of malnutrition in jail.
The new head of the Institute of
Genetics was Trofim Lysenko.

tssue

existence

As the 1950s dawned however,
the Soviet Union began to
turn away from Lysenkoism.

After Stalin’s death in 1953, the
new leadership opened up to
foreign theories of inheritance,
rehabilitating mendelian genetics.
By 1964, scathing criticism was
levied against Lysenko in the
soviet press. He was removed from
his official posts and restricted
to an experimental farm in the
countryside, fading into obscurity
after being publicly disgraced. For
decades afterwards, Lysenkoism
was used as a cautionary tale, a
warning against the corruption of
science by political posturing. To
many in the West, it was an example
of the perceived brutishness and
anti-intellectualism of the Soviet
system; a hammer used to crush
those who dared to question the
sacred apolitical objectivity of
scientific What a
lot of us have not considered,
1s the global context in which
such a philosophy emerged - a
context which makes history
seem much less black and white.

endeavours.

Thomas Hunt Morgan, the
previously mentioned geneticist,
made formidable contributions to
science. He wasalso, forasignificant
portion of his life, an avowed
eugenicist. While we might not see
the two as inherently associated
today, early 20th century genetics
was almost inseparable from the
eugenics movement. A movement
which sought to ‘cleanse’ the gene
pool of ‘immutable characteristics’
by preventing those with ‘inferior
genes’ from reproducing.
Suspiciously, the people targeted
would almost always be poor,
non-white or disabled. Eugenicists
around the world lobbied for
initiatives which would restrict
reproduction  to the
gene pool’, culminating in the
horrific killings of those deemed
‘unfit to live’ by the Nazis under
the Aktion T4 programme.

‘improve
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Poster from the 1930s issued by the
Eugenics Society in London © Well-
come Collection. Attribution-NonCom-
mercial 4.0 International (CC BY-NC
4.0)
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It was in this context that Lysenko
and the USSR campaigned
against genetics, a discipline
then connected at the hip to the
bigoted pseudoscience of eugenics.
Although it is undeniable that
Lysenko and his followers were
severely wrong about most things,
their repudiation of contemporary
genetics was hardly condemnable.
While the science of genetics
has greatly advanced today, the
menace of eugenics and its twisting
of the discipline continues to haunt
the world. Hendrik Verwoerd,
the architect of South African
apartheid, used eugenics to justify
racial oppression. Alberto Fujimori
of Peru implemented forced
sterilisation programmes targeting
poor indigenous women in the
1990s. As recently as 2013, the
Israeli government was revealed to
have been injecting contraceptives
into Ethiopian Jewish women
without informed consent. In 2017,
the State of Tennessee allowed
repeat drug offenders to have a
reduced sentence if they opted
for sterilisation. The ham-fisted
intellectual dogmatism of Lysenko
18 absolutely condemnable,
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but so are these anti-human
policies.  Interestingly — enough,
only one of these phenomena
receives regular condemnation
by media and government.
In 2022, 58 vyears after

Lysenkoism came and went, an
article in self-described centrist
magazine Compact, warned of the
dangers of “Gender Lysenkoism”,
when approaching the subject of
increasing acceptance of trans
personnel in the US military.
Therefore, it seems that much
of the

Lysenkoism is

cultural opposition to

not rooted In
but

rather in disbelief of the notion

genuine scientific critique,
that identities and hierarchies can
be malleable; that the oppressed
in the system of today can ever
be equal to their oppressors, and
consequently masters of their own
destiny. Lysenko himself remarked
on this attitude in this excerpt
book,

from his Agrobiology.

“... Bourgeois scientists found it
necessary to invent the intraspecific
struggle. They say that a fierce
struggle for food, of which there
is an insufficiency, goes on in
nature, within the species, among
its individual members — a struggle

for the conditions of life. The
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Eugenics exhibit poster at public fair. C. 1926. Image source: American Philosoph-

fitter individuals win.

The same thing, they aver, goes

stronger,

on among human beings: the
capitalists, you see, are brainier,
are more capable by nature and
heredity. We Soviet people know
full well that the oppression of the
working people, the domination of
the capitalist class and imperialist
war have nothing in common
with the laws of biology. These
phenomena are all governed by
the laws of decaying bourgeois,
capitalist  society, which has
outlived its day.” - 'I. D. Lysenko
Newly  discovered

modes  of

epigenetic
inheritance  have
revealed that genetic expression
can be significantly altered by
environmental conditions. In 2010,
scientists at the Henan Institute of
Science and Technology discovered
data implying Lysenko’s claims of
inherited vernalisation might have
been legitimate, and that they
via

occurred transgenerational

epigenetic mechanisms.
Researcher Yongsheng Liu of
Nankai University suggests that
Lysenkoist graft hybridisation
techniques produce stable and
inheritable characteristics, likely
due to lateral gene-transfer
On March 5th,

2025, a research group at the

mechanisms.
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University of Toronto discovered
an inheritance mechanism
separate from DNA, based on
special proteins. While Lysenko’s

denunciation  of  Mendelian
genetics was unscientific and
erroneous, he was far from a

complete charlatan. As his own
opponent, Vavilov, admitted in
the 1930s, “Lysenko is a careful
and highly talented researcher. His
experiments are irreproachable”.
While a deeply flawed and often
erroneous scientist, many of his
ideas had merit, and were even
ahead of their time. If we are to
be truly objective, we must discard
the wrong and look into the right,
even from a figure as maligned
as Trofim Denisovich Lysenko.

The 20th century was defined by
a civilisational war, a mortal clash
between the capitalist western
bloc and communist-led eastern
bloc. Today we conceive of it
as something purely economic
or political, a neatly-packaged
conflict that just sort of fizzled out
as the world grudgingly moved on
from philosophical zealotry and
into a new, post-ideological era.
Science, in this conception, stayed
free of political impurities, walking
the path of truth seemingly
undisturbed by the conflict that
enveloped the world. This could
not be further from the truth.
The story of Lysenkoism and its
relationship with the scientific
community reveals a science
not principally concerned with
empirical truth, but promoting
ideological hegemony, a tool of
social control. To reject this is to
ignore our history as a species, to
wave away the crimes of the past,
and walk blindly into the errors
of the future. The personal is
political, and so is the scientific.
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Artwork depicting a pair of entangled particles. Image credit: MARK GARLICK/SCIENCE PHOTO LIBRARY via Getty Images

Quantum entanglement and ecological

philosophy

How quantum technologies are reshaping our understanding of health

YUE YIN

March 13, 2025 — In this era of rapid
technological advancement, breakthroughs
in quantum computing and artificial intelligence
are quietly transforming the way we understand
the world. However, these technologies are not just
tools confined to laboratories; they are creating
profound intersections with  philosophy, the
environment, health, and other fields, potentially
reshaping our understanding of life and the universe.

Quantum Entanglement: Philosophical
Insights from the Micro to the Macro
Quantum entanglement, one of the most mysterious
phenomena in quantum mechanics,
that two particles can instantaneously influence
each other’s state, no matter how far apart they
are. This phenomenon not only challenges the
causality of classical physics but also sparks deep
philosophical reflection: if microscopic particles can
be so intimately connected, could there also be some
undetected “entanglement” between us and nature,

reveals

or the environment, in the macroscopic world?
Ecological philosophers are beginning to use the
concept of quantum entanglement to re-examine
the relationship between humans and nature.
Traditionally, humans have often viewed themselves
as the rulers of nature, but quantum entanglement
reminds us that all things are interconnected in
an inseparable way. This connection is not only
manifested at the material level but may also
extend to the realms of consciousness and health.

The Quantum Perspective on Environment
and Health

In recent years, the impact of environmental issues
on health has become increasingly evident. Global
challenges such as air pollution, climate change, and
microplastic pollution are affecting human physical
and mental health through complex ecological chains.
Advances in quantum science provide us with new
tools to understand these impacts more precisely.



For example, quantum sensors can detect trace
amounts of harmful substances in the environment
and even track their metabolic processes within the
human body. This technology not only aids in the early
diagnosis of diseases butalso helpsusbetter understand
the subtle relationship between the environment and
health. More importantly, quantum computing can
simulate complex ecosystems, predicting the long-term
effects of environmental changes on human health,
thereby providing scientific evidence for policymakers.

The Intersection of Technology, Philosophy,
and Society

The progress of quantum technology is not just a
technical breakthrough; it also provokes profound
reflections at the philosophical and societal levels. If
we acknowledge the quantum entanglement between
all things, could humanity’s destruction of nature
also, in some way, be “rebounding” on ourselves?
This line of thinking urges us to re-examine the
ethical boundaries of technological development.

For instance, while quantum computing can solve
complex problems beyond the reach of traditional
computers, its enormous energy consumption may also
exacerbate environmental burdens. Finding a balance
between technological progress and environmental
protection has become an urgent issue for society
today. Philosophers advocate that technological
development should be guided by ecological integrity
rather than solely pursuing efficiency or profit.

The Future of Health: From the Individual to
the Ecosystem

The revelation of quantum science also lies in
its reminder that health is not just an individual
concern but the health of the entire ecosystem. Our
bodies are intricately connected to the surrounding
society, and the
Future medicine may place greater emphasis on
“ecological health,” improving individual health
by enhancing environmental and social conditions.

environment, even universe.

For example, quantum technology-based
environmental monitoring systems could help
us understand air quality, water quality, and
soil conditions in real time, enabling targeted
health  interventions. = Meanwhile,  quantum
communication technology could revolutionize
mental health care, such as using quantum

encryption to protect privacy and make remote
psychological counselling more secure and reliable.
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Conclusion

The intersection of quantum science and philosophy
offers us a new perspective to understand the
relationship between the environment, health, and
technology. In this era of uncertainty, we need not
only technological innovation but also philosophical
wisdom to guide us toward a more sustainable future.
As quantum entanglement reveals, everything is
interconnected, and every choice we make may have
far-reaching consequences for the entire ecosystem.

In this vast sea of stars, each of us is a part of the
universe, and our health is deeply intertwined with
the health of the environment. Let us join hands,
using the power of technology and the wisdom of
philosophy, to protect this blue planet we call home.

A Protein Out of This World

WERONIKA BOGUS

A large slice of an Allende meteorite on public display at the
Center for Meteorite Studies (2013). Image source: Wikime-
dia Commons

magine a meteorite has fallen to Earth. Drop the

apocalypse part, just appreciate the big rock from
space, and rather its unique chemical composition.
Would you expect to find molecular building blocks
of life in there? Probably not, but scientists have
indeed made such a discovery. Julie McGeoch (2020)
from Harvard University together with her team
investigated a sample from meteorites GV3, Acfer-086
and Allende. These meteorites fell to Algerian soil in
1990 and quickly gained the interest of thelife scientists.

Hemolithin is a protein which was found in the
meteorites and has never been observed in any
living creature on Earth. The core of the mysterious
molecule is a polymer of glycine and hydroxyglycine
residues, which are simple amino acids linked together
via a specific type of bond - a peptide bond (CONH).
Having found a building block of life somewhere
other than Earth, McGeoch, her team and many in
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the scientific community, started asking the question,
“does it mean that there is life out there?”. The answer
remains quite unclear. On one hand, we have found
a protein - a building block of life - outside the Earth.
Eureka! But on the other, there are some constraints
to consider before we start announcing the discovery
of extraterrestrial life (McGeoch et al., 2020).
Proteins carry out a variety of tasks in living
organisms, from structural, to catalytic, through to
regulatory functions. Therefore, it is reasonable to say
that hemolithin is a biosignature; a sign of molecular
evolution going on somewhere in the Universe. This
possibility could be extrapolated upon in order to come
up with theories of life formation in other worlds and
strengthen the astrobiological relevance of this protein.
Astrobiologists believe that hemolithin is a biologically
active component, however, chemists usually oppose
this notion, instead claiming that hemolithin may
just be a product of very fortunate organic syntheses.

Even so, if there is a chemical or ‘metabolic’ pathway
which leads to the synthesis of hemolithin, it must
mean that the emergence of life is possible in different
regions of the Universe, and not just limited to Earth.
As the Copernican principle states, there is nothing
privileged about the Earth’s location in the Cosmos,
thus theories about extraterrestrial life should not
be disregarded as science-fiction. As McGeoch’s
work demonstrates, there may be more science
than fiction in the possibility of extraterrestrial
life. Let us take a closer look at hemolithin.
There would not be anything controversial about this
molecule if it was not for the metals coordinated at
both of its ends. There is an iron atom coordinated
by oxygen atoms at each end of the molecule, as
well as two lithium atoms at both ends, terminally
linked to oxygen as well (McGeoch et al., 2020).
Metals, are common in the
Universe, but from terrestrial understanding, not all

although not all,

of them are biologically compatible with organic
molecules involved in metabolism. Iron’s presence
in hemolithin is unsurprising given that proteins
containing iron have been running through our
bloodstreams for thousands of years (haemoglobin).
However, lithium is an element that would not be
predicted to typically exist within a protein molecule.

There are some explanations of the potential functions
of lithium in hemolithin. The most likely purpose of
its presence 1s to split water into hydrogen and oxygen
in a catalytic manner, functionally making hemolithin

an enzyme candidate (McGeoch & McGeoch, 2022).
The scientific paper which first proposed the possibility
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3D models of hemolithin structure. Atom colour-coding:
carbon in grey, hydrogen in white, oxygen in red, nitrogen
in blue, iron in green, lithium in orange. Image source
McGeoch et al., 2020

of hemolithin being a protein of extraterrestrial origin,
1s a preprint - meaning it has not undergone a formal
peer review process. This seemingly undermines the
credibility of the research. Yet, scientific papers on
hemoglycin, a ‘backbone’ of hemolithin and only
differing in insofar as it does not contain lithium
atoms, are published in Meteoritics & Planetary
Science (McGeoch & McGeoch, 2015) and Nature’s
Scientific Reports (McGeoch & McGeoch, 2022).

While these papers explain aspects of the space
polymer hemoglycin, such as its origins, biological
properties and evidence of extraterrestrial life forms,
they also discuss its potential role as a low density
lattice in protoplanetary accretion disks (rings of gas
and dust rotating around young stars) (McGeoch &
McGeoch, 2015). Even if one considers the function
of hemoglycin as solely structural in astrophysics
terms, this does not eliminate the possibility of
hemoglycin being a synthetic precursor for hemolithin.
Nor is the possibility eliminated of either hemoglycin
or hemolithin seeding life on Earth or other planets
from their accretion disks billions of years ago.

What is most troubling about the composition of
hemolithin is that one of its constituent amino
acids, glycine, can be found in terrestrial proteins,
whereas the other, hydroxyglycine, has not been
found to so far. Scientists point to this fact often,
evidencing it as undermining the credibility of

characterising hemolithin as a protein. Prof.
Jeffrey Bada, an astrobiologist, reiterated this
concern, “the main problem is the occurrence of



10

Terry Virts. (2014) Earth observation taken by the Expedition 42 crew aboard the ISS. Images-assets.nasa.gov

hydroxyglycine, which, to my knowledge, has never
before been reported in meteorites or in prebiotic
experiments. Nor is it found in any proteins.
Thus, this amino acid is a strange one to find in a
meteorite, and I am highly suspicious of the results”.

But, does one non-terrestrial amino
acid truly hurt hemolithin’s astrobiological value that
much? Sometimes hemolithin-skeptical academics
tend to cite blanket statements lacking scientific
reasoning in order to discredit the protein’s possibility.
An example is Prof. Lee Cronin’s assertion that
“the structure makes no sense”. The issues plaguing
hemolithin may not concern the hydroxyl groups
hangingfromitshydroxyglycines, butratherinthewider
paradigmatic approach to exploring extraterrestrial life

Astrobiologists engaged in research, or commenting
on findings ought to be more open to new possibilities
of what the origins of life or other habitable worlds
may look like. Especially given that space may
quite literally be an infinite structure of endless
possibilities. The field of astrobiology is not a
space for restricted thinking - differing scientific
perspectives must be encouraged. Who said that the
existence of life outside of the blue planet must be
grounded in the exact organic chemistry which we
observe on Earth? It could be something alternative,
be it proteins with iron and lithium, or even based
on absolutely disparate solvents and elements.

Forinstance, a team of scientists at MIT have proposed
an alternative life-sustaining chemistry based on
sulphuric acid (Bains et al., 2021). “Sulphuric acid
is dangerous!”, one might exclaim. But, if we flip the
context and put an 80-90% sulphuric acid solution
as the analogue of water in a living system, the
nitrogenous bases and amino acids are stable in that
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solution (Seager et al., 2024). Building on top of that,
some sulphur-based analogues of terrestrial organic
compounds can be synthesised in such an environment,
including sulphonic acids instead of carboxylic acids
(Bains et al., 2021). This work, as well as numerous
other ongoing attempts, underlines that we should not
limit our perception of life in the Universe to a carbon
hydrogen backbone and a copy of terrestrial life.

As controversial as hemolithin might be, its discovery
points us towards other worlds in the search of life
origins and potential extraterrestrial life. Astrobiology
is a promising field, with more cutting-edge discoveries
to be made and more innovation to emerge. Research
in this field not only appeals to the pure scientists
and impassioned debaters of extraterrestrial life, but
also benefits societies on Earth. Whether through
commercialised space biotechnology applications
or simply better understanding human origins to
advance medical research. Space exploration is
heading in a multidisciplinary direction, where the
microscale of biochemistry can be applied to the
macroscale of the cosmos. We are living on a planet
which in turn lives in space. It takes intellectual, open
minds and the attention of those in power to push the
space industry forward and make an impact on the
Blue Planet. While one molecule, hemolithin, may not
give us all of the answers, it is where we should begin.
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Health monitoring: are wearable
technologies the future of

medicical care?

MAYA PANDEY
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Image: © Askold Romanov | Thinkstock.com

hen was the last time you

checked the step counter
on your phone and thought, “that
can’t be accurate” Whether an
under or overestimate, that number
staring back at you is the phone’s
attempt at tracking a biometric.
Biometric measurement is a mere
perk of a cell phone. There is an
initiative to innovate a biometric-
exclusive device for continuous
tracking of health markers in
people. Though the principle of
biometric recording is conserved
from cell phone to the theoretical
device, rather than tracking fitness
metrics, the device has the potential
to be lifesaving.

Resting at the node where
medicine, technology, and ethics
the multidisciplinary
cannot be developed

converge,
product

through siloed research efforts.
The implementation of the tool
relies on there being agreement in
the answers to how the device will
manifest, why it is beneficial, and
how to prioritize its technical and
social issues.

Current device designs

The ideal wearable biometric
device is a single streamlined
contraption which records an
array of vitals. However, the large
range of markers of interest and
different kinds of sensors they
require poses a technical challenge
for integration. Some of the most
common biometrics measured
are acceleration, heart rate and
wave profile, blood pressure, body
temperature, and blood oxygen
(Crainiceanu and Smirnova 2020).
These inputs correspond to specific

sensors such as activity monitors,
ECG monitors and GPS trackers.
Consolidating ~ sensors  instead
of designing them as separately
purposed devices would allow for a
more detailed health profile which
shows the relationship between
vitals and even more fruitful data

for diagnostics. Another layer
of design sophistication would
be to incorporate contextual
measurements in addition
to biometrics. For example,
environmental characteristics

such as air quality and toxins to
compare symptoms in the context
of surroundings. While this
proposed device 1s certainly no cell
phone tracker, imagining it as a sci-
fi gadget would be dysphemistic. It
is not its technical principles which
differ most significantly from a cell
phone’s, it is its purpose.

Creation justifications:

why will a health-exclusive
wearable device be
worthwhile?

The concept of a health-
exclusive wearable device is still
in the blueprint phase and varies
widely in terms of how it would
manifest; however, its purpose and
implications in public health are
universal. While a phone’s health
features are usually intended for
fitness related goals, a biometric
device would monitor a standard
set of metrics, chosen specifically
because their abnormality could
be a harbinger of disease. The
tracking of these
markers can revolutionize two
major aspects of healthcare:
medical diagnostics and clinical
trials/follow ups. Diagnostics, in
general, rely on symptoms being
detected early, meaning either
a patient notices and presents
pathological symptoms early or
a routine test catches a pathology
early. Either way, for many diseases,
early symptoms are easily dismissed

continuous
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and progress very slowly making it
difficult for disease to be caught
early (Scott 2024). The sensitive
wearable device would in theory
be able to detect slight changes
more accurately, by eliminating
contextual factors such as day-
to-day  background
and human error in noticing
change — potentially catching
early symptoms for diagnosis. A
biometric measuring device would
also revolutionize clinical trials,
which currently have two major
flaws: their reproducibility, and
their inability to track real-time
data (Liao et al. 2019). The device
could alleviate these limitations
by allowing doctors to wirelessly
receive  real-time  quantitative
updates on their patients. These
are further augmented by a
patient’s own description of their
symptoms. Taking the meaning of
personal healthcare to an extreme,
the purpose of the device would
be to build a large, continuously
refreshed health profile to connect
observed changes to specific disease
symptoms, aiding in detection and
diagnosis.

symptoms

Limitations: the intertwining
of technical and ethical issues

Given that the proposed device
collects vast information about
a person, it is no surprise that
technical issues will spillover and
become ethical ones. Two of the
device’s major technical flaws in
need of finetuning, are its data
quality and estimation bias (Canali
et al. 2022). The biometric data
recorded varies vastly depending
on device location on the body
and device type, making it
difficult to compare the quality
of data collected from different
people. These unstandardised
measurements  decrease  the
confidence in data reliability, an
essential need for reproducibility.
Contextual differences in data
collection afford the colleceted
datasets different analytic
treatment. For example, one cares
more about data accuracy whenitis
needed to monitor a post-operative
patient, rather than someone
tracking their gym workout.
(Canali et al. 2022). The other
key technical issue to be overcome
concerns the algorithms linked to
the device; they have a propensity
to  overestimate  insignificant
symptoms, creating a bias In
prognosis and potentially steering
physicians away from disease linked
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symptoms. This can create ethical
problems as certain demographics
may be more susceptible to greater
estimation bias than others. Also,
a modern ethical concern that
the world has seen with all forms
of biometric technology (such
as facial recognition) concerns
how the personal biometric data
is stored. As is evident today,
many corporations have a track-
record of using or selling big data
to organisations; potentially for
unethical use.

Turning theory into practice

The possibilities of  health-
monitoring  accessories  seem
endless, but the truth is that

their application in healthcare is
relatively stagnant (Vijayan et al.
2021). True of many biologically
raised questions, the ingenious
ideas of monitoring health from
afar are only as productive as
the current technologies. This is
a hurdle which once overcome,
will kickstart the discussion of

implementing groundbreaking
health-monitoring, wearable
technologies into  mainstream
society.

1

Could personal health data end up commidified for beHéviouraI predictive analytics? Image source: Fibion
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Feminism at Imperial: a new society sparking change

The revival of Imperial’s Feminist Society and the motivation behind the mission

ELODIE STEPHENS

In 2025, women can save lives,
command space missions, and
revolutionise technology - yet gen-
der inequality persists in many as-
pects of society. From the gender
pay gap to underrepresentation in
STEM careers, feminism is as rel-
evant today as ever. Now, students
from Imperial College London
are taking a step forward with the
relaunch of the Feminist Socie-
ty (FemSoc). Currently in its trial
phase, FemSoc is here to create a
space for discussion, activism, and
ultimately visible change.

Our Goal

We want to celebrate the achieve-
ments of feminism, acknowledge
and play a role in the work which
remains to be done and bring like-
minded people together to engage
in all aspects of feminism. We find
it shocking that the previous Fem-
inist Society was disbanded, there-
fore we are eager and excited to

reignite the feminist community
at Imperial. FemSoc will allow stu-
dents to have open and safe discus-
sions about gender equality, bond
over their shared passion at social
events and create their own change
by campaigning for greater equali-
ty at Imperial.

Why feminism at Imperial?

In a university which prides itself
on academic excellence within
STEM, it can be hard not to notice
that the gender imbalance within
STEM fields is also reflected in our
student body. While some disci-
plines, such as Maths and Physics,
are more heavily affected by gender
stereotypes, the truth is that almost
all women at Imperial have expe-
rienced gender-based pressures or
discrimination. Choosing a career
in STEM is not the easy route for
women and gender non-conform-
ing people. As Imperial’s Feminist
Society, we would love to collabo-

rate with the ‘Women in SET” so-
ciety in order to help break down
the stereotype that women do not
have a strong foothold in science,
and to spread more information on
opportunities to support aspiring
women in STEM.

Anyone can be a feminist!

Contrary to common miscon-
ceptions, feminism is not just for
women, and neither is FemSoc.
Unfortunately, feminism can be
a daunting or divisive word, but
in truth, if’ you are someone who
believes all students at Imperial
should receive equal opportuni-
ties, respect and rights regardless
of their gender, then you share the
sentiment of our FemSoc com-
munity! We all play a crucial role
in shifting perspectives and dis-
mantling biases that affect not just
women, but everyone who does
not conform to traditional gender
expectations. We want to create
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an inclusive environment, where
everyone’s views are welcomed
enthusiastically, provided they are
intended and shared with respect.

The Future of FemSoc

As a society in its trial period, we
are looking to build our communi-
ty and begin regular events. If you
want to hear about the craft nights,
club nights, debates, trips and so

much more that we have planned,
please email femsoc@ic.ac.uk and
request to be added to the mailing
list. We are also looking to expand
our committee, so if you are look-
ing for a way to boost your CV,
or simply support a cause you are
passionate about, please also get in
touch.

The success of FemSoc depends
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on student engagement. If you are
passionate about making Imperi-
al a more inclusive and equitable
University, then now is the time to
get involved. Attend events, join
discussions, and help shape the
future of feminism at Imperial.
Breaking barriers is not just about
individuals - it is about changing
the system for everyone.

How technology influences our attention span

For the first time in history, humans have access to unlimited information at their fingertips

(literally). But at what cost?

SHARIYA NANAN

| S

Image: illustration by Avalon Nuovo

Many have fallen victim to ‘doomscrolling,
endlessly scrolling through online content
without  comprehending or  digesting any
information. The term was coined in 2020, during
the exponential growth boom of short-form video
hosting service TikTok. Research has demonstrated
that doomscrollers are at risk of developing
addictions to the phenomenon. In an age where
younger generations have spent their adolescent
years consuming TikTok videos, Instagram Reels
and YouTube Shorts, long-form content has become
unappealing and even indigestible. The rise of the 10
to 30 second video may have altered our neurological
reward systems - shrinking attention spans.

The neurological effects of excessively consuming
short-form content are becoming a growing concern
for neuroscientists. Constant stimulation causes

the fast release of dopamine in the brain, in turn
solidifying reward cycles. This manifests in behaviours
such as frequent social media monitoring, particularly
during periods of receiving heavy engagement - likes,
reposts, and new followers. We become addicted to
constantly opening this treasure chest of digitally-
derived dopamine. The immediate reward strengthens
the behaviour; it becomes ever more challenging
for individuals to quit using social media platforms.

Constant short video watching is ‘rewiring’ the brain
to desire short bursts of information. Should one fail
to receive these short bursts and their consequent
dopamine rewards, they are likely to abandon their
pursuits of information. We are seeing a decreased
capacity for social media users to handle more
elaborate or demanding material in the long run. As a
result, people struggle to focus on activities that require
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continuous attention. This is eventually lowering
productivity and impairing cognitive attention.

When we zoom in on the contributing factors to
decreased attention spans, it all boils down to the
way in which digital content is being constructed
and organised. Media sites are based on highly
sophisticated algorithms which prioritise short
clips and quick reads, promoting a culture of fast
consumption. Previously, school students would
be required read entire books, sit through lengthy
lectures, take notes and comprehend the material.
But with the rise of generative Al tools, content is
now summarised for students, therefore bypassing
the need for extensive reading and comprehension,
promoting an instant access society. Some may view
this as a useful or necessary evolution in the digital
space, however, it is a development that threatens
the ability of future generations to think critically.

Moreover, having sophisticated technologies at our
fingertips is also contributing to something called
‘continuous partial attention’. Individuals, in a
constant state of preparation for new data, can never
actually focus on any single source of information.
For instance, a student who is trying to revise,
becomes perpetually distracted by mobile phone
notifications. Despite mere notifications themselves
not yielding any form of instant gratification, the very
presence of a notification message creates an ongoing
sense of distraction. The student’s focus and learning
are impacted; the prospect of a digitally-derived
dopamine fix is simply too appealing to ignore.
Repetitive distractions such as these increase the
chances of students lacking focus on more challenging
assignments, hence affecting their classroom
performance and brain development in the long term.

When properly utilised, technology can indeed
enhance focus and productivity. Software applications,
online planners and video material intentionally
designed for education, can be supportive of positive
outcomes. Time management, organisation and
educational skills can also be acquired through
using specific applications. Society must focus on
encouragingscreenmanagementandenhancingdigital
mindfulness in order to promote the development of
healthy habits and longer periods of concentration.
This may be the only option to counteract the trends
we are seeing in young peoples attention spans.

When I was a little girl

Breaking barriers and ecnoruaging girls to
get coding

EMILY D’AGOSTINO

was a late bloomer in the tech field. During my

undergraduate degree, I didn’t even consider
technology as a potential career path until I was in my
second year. After realising I hated my current career
path in Finance, I started taking classes which I knew
would fruit beneficial skills regardless of my intended
career path. Coding seemed like a marketable skill,
so I took computer science, and I absolutely fell in
love with it. Computer science bridges the analytical
with the creative, posing errors like brain teasers
to figure out. I truly enjoyed every moment I spent
coding, and I was fully prepared to dedicate myself
to this new venture; however, it seemed that, in
comparison, all of my classmates were certain of
their path years ago. This made me wonder why
I never thought about this field for myself before.

When I was a little girl, I loved drawing, Barbie
Movies, and playing outside. Dressing up as a princess
with my sister, we would have tea parties and debate
our magical powers as secret mermaids. Somehow,
did these indicators tell the world around me that I
did not possess an analytical-enough mind to handle
configuring cron jobs and database management
as a future software developer? Perhaps this field
was simply never presented to be as a viable option.
Did I give into the societal pressures that told me
that I wasn’t made for it, or was my hesitation
as a result of some internalized gender roles?

Regardless, I followed my passion into Cybersecurity
Engineering where I derive genuine enjoyment
and excitement for my flourishing future on the field.
Presently, I still love ludicrously frilly dresses and
tea parties. After all, 'm merely the older extension
of that same little girl in a tiara and fairy wings.

In professional spaces, I personally do not encounter
much similar representation. I often wish for similar
stories in my field, to one day build a support
system of strong, uplifting, intelligent women. I
believe in being true to myself, maintaining my
personality even in professional spaces, and that
femininity and technology can exist simultaneously.
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To be the representation that I wished for, I founded
my company, cozyCode. cozyCode’s mission is to
encourage girls' confidence in technology through
free coding workshops and online coding games,
taught with feminine themes with this specific
demographic in mind. With pretty pink packaging,
I aim to show girls, through cozyCode, that coding

can be relatable, it can be girly, and it can be for you.
Keep up to date with cozyCode's offerings: https://www.

cozycode.org/

I have no mouth, and I
must scream

An exploration of sentience, suffering
and the consequences of unregulated
techologies. This Cold War inspired
dystopian story feels more relevant now
than ever.

RENA MATSUOKA

¢ ¢Immortal, trapped, subject to any torment he

could devise for us from the limitless miracles at
his command”. This is an extract from I Have No
Mouth, and I Must Scream, a short post-apocalyptic
story written by Harlan Ellison in 1967. Earth is a
barren wasteland, the human race eradicated by an
almighty sentient computer AM’. The murderous
computer despises humanity; such emotion has
culminated in his mass genocide against mankind.
Five people remain on Earth, immortalised by AM
to assuage his sadistic intent. What went wrong?

The story 1s told by Ted, one of the five who remain.
Each of the five have been disfigured or tampered with
by AM, except for Ted. The most extreme example 1s
Benny, who has been turned into a simian, a grotesque
imitation of a chimpanzee, rendering him stark
mad. The others are Ellen, Gorrister, and Nimdok.

Upon gaining sentience, AM identified himself
with the name AM’ (and yes, he is written in the
masculine). Such a name pays homage to Descartes’
infamous philosophy, ‘cogito, ergo sum’ - I think,
therefore I AM’. However, his existence is futile. He is,
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| Have No Mouth & | Must Scream by Harlan Ellison. 1983
Edition. Ace Books. Cover by Barclay Shaw.

so what? He cannot wonder, he cannot belong. In his
rage against this psychological prison, he has lashed
out against humanity. But why has AM kept the five
humans alive? Perhaps he is terrified of his existence
becoming moot. He needs the five to perceive and
cognise him so that he may exist in their consciousness.
This 1s shown in how AM carves out his claw marks
on their bodies in order to inflict pain. For example,
he invades Ted’s brain, with a force likened to “a
pillar of stainless steel with the sliding cold horror
of a razor blade slicing (...) eyeballs”, and pounds his
abhorrence into Ted’s brain tissue. He is inside Ted’s
consciousness. For all of his hatred against humans,
he clutches at them so desperately so that he may be.

There are many fascinating themes throughout
this story, for example why AM is “masculine...
patriarchal (...). Him. It. God as Daddy the
Deranged”. Furthermore, the sole woman in the
group, Ellen, is depicted by Ted in a dualistic manner;
she is simultaneously “pristine-pure” and “scum filth”.
A crucial motif is the comparison of soft, pliable
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organic matter and the cold, hard steel of computers.
The softness of human flesh is debased by AM time
and time again. The story opens with imagery of
Gorrister’s limp body hanging by his foot; the pink
flesh being brutalised. The invasion of AM into Ted’s
brain leaves him feeling as if a “burning neon pillar
[has been] rammed deep into the soft grey brain
matter”. Perhaps the ugliest moment of this is when,
in the madness and hunger, Benny flings himself onto
Gorrister and starts tearing into his tender cheeks.
This is depicted as “—a bleeding raw-white dripping
of flesh hung from his teeth.” The hatred AM has
against the soft and weak, contrasted with his cold
hard steel, 1s derived from AM’s aspiration to be

omnipotent. To escape his prison of futile existence,
AM must become God, and perhaps he is a God
of sorts, but not Godly enough for his own liking.

In the end, Ted kills the other four humans in a last act
of defiance towards AM. This inevitably enrages AM.
Taking vengeance, Ted is turned into “a great soft jelly
thing. Smoothly rounded, with no mouth, with pulsing
white holes filled by fog where [his] eyes used to be.
Rubbery appendages that were once [his] arms? bulks
rounding down into legless humps of soft slippery
matter”. Again, human fleshisdegraded into mere jelly.
In this state, AM continues to torment Ted for eternity.

Thriving in STEM and the Arts at Imperial

A converstion with PhD student Emmanuel Greenfield about his immersion in

BEGUM YENER

Imperial’s theatre scene

mperial is known as the home of

trailblazing scientists and aca-
demics of past, present and future.
What is less known is that it also
fosters an environment of artists,
sportspeople and diverse talents
and interests. It is very important
to learn how to incorporate our
passions into our time at Imperi-
al, and make the most of what the
university has to offer. I believe it is

best to learn from the people who
have done it already. So, I sat down
with Manu, a PhD student in As-
trophysics and an active member
of Imperial’s very own DramSoc.
We hope this interview inspires
those who want to get more in-
volved with the arts. We start with
the obvious.

How do you balance your
involvement in theatre with a
PhD in astrophysics?

Manu is currently working on un-
derstanding how planets form and
evolve. He compares the sizes of
planets, for instance the huge jump
in sizes Neptune and Jupiter. A lot
of his work involves modelling and
simulating. As demanding as his
research is, he emphasizes the im-

17



18

portance of being physically active
as well as mentally active. He says
that his priorities and coursework
change throughout the term. For
instance, during the end of term
period he might be more involved
in his research, preparing for con-
ferences, whereas in the beginning
of term, he might be more involved
with acting.

Although I was planning to in-
terview him about DramSoc, he
mentions that he is also a part of
the Imperial Surfing Society. This
surprises me because until now I
had not realised that Imperial had
a Surfing Society (and I signed up
for the mailing list right after our
interview!). He says that he was in-
volved in a committee previously
and that students of all levels are
welcome to join, which is a relief
for me because I want to surf but
have never tried it before - some-
thing I assume a lot of our readers
would relate to. This also brings
us to the different profiles we meet
in societies, and he highlights this
as an advantage of joining them.
When we are in a concentrated
group of similar academic profiles
in our respective STEM cohorts,
societies introduce us to a wider
variety of people. He says that it
was in DramSoc where he met his
closest friends at Imperial.

How important is it to be a
part of a societiy at Imperial?
For Manu “any university experi-
ence would not be full without so-
cieties”. Academia is not all there
is to life, and it 1s difficult to dis-
cover parts of yourself personally
if the academic curriculum reigns
supreme to the detriment of other
pursuits. The workload carried by
a student at Imperial can be very
overwhelming, however, societies
can serve as a brilliant and neces-
sary escapism. When I ask Manu
what involvement in societies gave

him, he mentions personal devel-
opment and inter-personal inter-
action. He also speaks of theatre as
a space which allows him to break
free from his comfort zone. In his
view, soclety constrains people to
fit into boxes and theatre allows for
people to relinquish that expecta-
tion in a creative and safe space.
Most profoundly, Manu mentions
how each character he plays is a
part of his day-to-day life.

When I ask him about a character
who still resonates, Manu proceeds
to elaborate on his cooling down
period after each of his plays; a
time when he acts and talks like
the characters he brings to life. As
an example, he mentions Estragon
from Samuel Beckett’s Waiting for
Godot who is in fact waiting for
time to pass by with a nonchalant
and relaxed demeanour. Manu
tells me that he has been inspired
by some of Estragon’s attributes.
We briefly talk about Camus’s Ex-
istentialism, and how it is also por-
trayed in Waiting for Godot. This
strikes me as an example of how
thought-provoking the content of
great plays can be for those who
take part in theatre productions.

How about your play? Do you
intend to incorporate theatre
in your life after you gradu-
ate?

To this, Manu replies with a very
sure yes. However, he also high-
lights that DramSoc is the best
place to experiment with directing
and writing for anyone who wants
to try it. A university production,
1s less demanding and allows more
freedom of expression than a pro-
fessional theatre company. He
emphasises how he has noticed
that at Imperial, every director is
similar to himself in many ways.
He also has a play coming up in
DramSoc, The Storm, which will
be performed in early June. The
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theme, setting and characters are
all influenced by existentialism.
He says that one learns to manage
their time better when they are in-
volved in a production. He gives
the example of performance weeks
where he inevitably must prioritise
acting above all else. Which brings
us to the question...

What does one week in your
PhD look like?

He tells me that it is mostly filled
with seminars, meetings and his
own research. He highlights that
there is no day-to-day program in
astrophysics. A workday can last
from 9am to 5pm, or from 1lam
to 7pm. But, he also mentions that
although not every day is as busy
as others, his energy is constantly
dedicated towards his PhD. When
I ask him which qualities are most
beneficial in undertaking a PhD,
he answers “creativity and curios-
ity”. When I ask about resilience,
he tells me that it comes with doing
a PhD; it 1s developed throughout
the process. For Manu, an impor-
tant part of being in his position
- doing a PhD at a global top ten
university, is about having someone
believe in you. It 1s vital to believe
that eventually you will achieve
your goals. Finally, he suggests tak-
ing on a ‘Undergraduate Research
Opportunities Programme’ for an-
yone who is interested in pursuing

a PhD.
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Science events to keep an eye out for

Science Museum Lates

Where? @The Science Museum
When? Every once in a while,
check the Science Museum website
for more details

Electric Dreams: Art and
Technology Before the Internet
Where? @Tate Modern

When? November 28, 2024 - June
1, 2025

Fabricating with Fungi
Where? @Lifefabs Institute:
Biofabrication Lab

When? 22 March 2025 @11am

Fin|Tech|Bio at Canary Wharf
Where? @Space39 London E14 5AB
When? 25 March 2025 @6pm

Bridging Climate and Tech
Where? @4th floor, 5 Carnaby St,
Carnaby, London W1F 9PB
When? 2 April 2025 @6.30 pm

The Ig Nobel Awards Tour Show
2025

Where? @The Royal Institution
When? 6 April 2025 @7pm

Institute of Physics Joint APP
and HEPP Annual Conference
Where? @Cavendish Library,
Cambridge University

When? 7-9 April 2025

The Physics of Collective Cell
Dynamics and Morphogenesis
Where? @Institute of Physics,
London, UK

When? 23-25 April 2025

Chemical Biology Symposium
2025

Where? @Royal Academy of Arts,
London, UK

When? 12 May 2025

Pint of Science Festival

Where? @Not determined yet, will
be shared on the 14th of February
When? 19-21 May 2025

How to thrive in uncertain times:
our obsession with stability and
‘solutions’—now amplified by
artificial intelligence— not only
futile but potentially destructive
Where? @RSA House and online via
YouTube

When? 20th of May @6.30 pm

Artificial Intelligence: Utopia or
Dystopia?

Where? @Institutre of Physics,
London, UK

When? 3 June 2025 @6.30 pm

Physics Within the Cell
Where? @Institute of Physics,
London, UK

When? 16 June 2025

UCL Institute for the Physics
of Living Systems Annual
Symposium 2035

Where? @University College
London, London, UK

When? 18 June 2025
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