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De-extinction: Jurassic Park

According to the Times “de-extinction” became its own branch of science in 2013. De-
spite this status, there is no consensus as to what the purpose of the science is. Cloning
species that have been extinct for a long time like - the mammoth- is not an option as their
DNA is no longer able to be replicated.

Since the extinction of mammoths, around 8,000 years ago, 870 other species have gone ex-
tinct, leading scientists to think we are going through the 6th mass extinction of animals,
driven by human pollution, the last being the extinction of the dinosaurs.
Scientists specialising in De- extinction hope to resurrect an-
imals via cloning. For an ani- mal to be replicated the
genes would have to be ex- tracted within S days of
the death of the animal or longer if well pre-
served. How  about using mosquitos, the
blood they carry holds DNA from various ani-
mals. True cloning re- quires an intact living
cell, and this is pos- sible with many small
animals being pre- served in Amber. Over
millions of years the volatile organic com-
pounds in resin evapo- rate leaving the non-
volatile compounds be- hind, making up the am-
ber, preserving what is en- cased inside. Quaggas are
an example of cloning, in the 1990’s scientists recovered
DNA from the 170-year-old animal (A close relative to the zebra), from
human mummies that were thousands of years old. Now quaggas have been brought back from
extinction.

With this information we know that it is impossible to clone dinosaurs, however is it possible to
find closely related animals and change their DNA to be like the extinct animals’ DNA? Yes, it
is, it is called ‘back-breeding.’ This type of mating allows breeding from newer and closely relat-
ed animals to the ancestor. The closest living relative to the mammoth is the African elephant.

Despite this ‘back-breeding’ we could do something different, we could try and breed the ele-
phants to become increasingly like their ancestors. Now the real question is would this be a
mammoth or would it be a mammoth replica. This has happened before in 2003 a baby Pyrene-
an ibex was born, when three years prior the species had gone extinct. However, the baby suffo-
cated within minutes of birth. An autopsy revealed that he had a malformed lung meaning no
chance of survival.

What about environments for these new species? We would have to recreate the biosphere they
lived in before they died out. Some species require more space for example Grey Wolf popula-
tions are blooming in Yellowstone National Park, therefore protecting them from humans, be-
cause of overpopulation they leave the park and get shot by humans upsetting the structure of
the pack. Grey wolves cannot come to a sustainable equilibrium in the size of Yellowstone Park.
The park expands 9,000 square kilometres.

De-extinction would of course be risky. We do not know and cannot predict every outcome of
resurrecting the past. The conservation success stories of the present day prove, however, that
taking risks can be rewarding. Restoring grey wolf populations to Yellowstone National Park
was both risky and, to a degree, unpopular, but the park is now flourishing in a way that it has
not since its establishment in 1872, when wolves and other predators were actively exterminat-
ed. Allowing deer, cattle, and other wild animals to take over abandoned land in Europe was
touted as both crazy and dangerous, but these reestablished wilderness areas stimulating a
widespread shift in attitudes toward wildlife. They inspired new policies aimed at protecting
natural spaces and the species that occupy them.

How will the world react when the first genetically engineered elephants are strolling casually

through Canada. I cannot wait to find out! . .
8 By Aummie Patel, LE, Middleton B



Mrs Harrier-Wilson’s Space Film Recommendation

As you may or may not know, I absolutely love space. I love learning about space, I love
sharing about space, and I even enjoy wearing space. I am so passionate about sharing
my love for space, you may even have spotted me on television or heard me on the ra-
dio (talking about space)! I also love watching movies about space, whether they are
realistic, based on a true story, a dream of the possible, or a crazy romp through the
improbable. So, if you’re looking for a good space movie to watch with a bucket of
popcorn, here are my suggestions.

Movies based on true stories

e Apollo 13 (19995) — A harrowing story of the lunar mission deemed a successful
failure. How do you bring astronauts home when things go wrong in space? Also,
the floating scenes were filmed entirely in 20-30 second chunks aboard a NASA jet
simulating weightlessness via parabolic flight. It reminds me of the time I had a
chance to fly in microgravity (weightless) with NASA in 2013.

e Hidden Figures (2016) — African American women are instrumental in the early US
crewed space programme and are trailblazers of equality at NASA. An inspiring movie
based on the book* with the same title.

e First Man (2018) — Ryan Gosling portrays Neil Armstrong,
the first man on the moon. It’s a beautiful story of his
personal journey to the moon, navigating loss and hope.

e October Sky (1999) — High school student Homer Hickam
wants to escape his small West Virginia coal mining town
and build rockets for NASA like his hero, Werner Von
Braun. He works with his friends to build and launch
model rockets, eventually becoming a NASA engineer.
Based on the book Rocket Boys, I have had the chance to
meet Homer Hickam several times.

Movies that make you think Harrler Wllso Eelg mer

e The Martian (2015) — Astronaut Mark Watney is left be- a&tgger %11<§’ is based or
hind on Mars, thought dead. How will he survive this desolate landscape with limited
food supplies? Will he make it home? Based on the book* by Andy Weir, this movie
will have you on the edge of your seat!

e Contact (1997) — SETI, the Search of Extraterrestrial Life, ‘listens’ for signals from al-
iens, but what happens when we finally receive a signal that promises we are not the
only intelligent life in the galaxy? This movie explores radio astronomer Ellie Aro-
way’s journey and is based on the book by renowned astrophysicist Cark Sagan.

o Interstellar (2014) — Set several decades in the future, Earth has become desolate
and nearly uninhabitable. Searching for answers in space, a small crew journeys
through a wormhole to another part of the galaxy. It has stunning visuals, and inter-
esting story, and the most scientifically accurate depiction of a black hole ever seen
on film.

e Gattaca (1997) — It is the near future and space travel as well as genetic engineering
is commonplace. Parents design the perfect children choosing the genetic material
that will give them the best chance at a successful life. Children conceived naturally
are considered invalids. But what if an invalid dreams of going to space? An amazing
movie that makes you think about the possibilities and perils of gene editing.

e Arrival (2016) — Alien ships land in locations across the globe. Linguist Louise Banks
is brought in to help communicate with the aliens. This is a beautiful exploration of
first contact and a mind-bending trip through Louise’s life. Will she decode the al-
ien’s communication in time to prevent global war?

e 2001: A Space Odyssey (1968) — A space exploration classic with stunning visuals




making it hard to believe this film was created in the 1960s. It can be a bit dif-

ficult to follow at times and the pace in some areas is slow, but it explores sev-

eral classic sci-fi themes like are we alone, malevolent Al, evolution, and futuris-
tic space travel. If you find yourself completely lost, check out the book* by Arthur

C. Clarke based on the movie.

Movies that are just a bit of fun e s

e Space Cowboys (2000) — Could you imagine send- AN :
ing retirees to space in order to ek v
save the planet? That is exactly the scenario

this film explores. Improbable? Yes. .
A fun ride? Absolutely! AL

e Flight of the Navigator (1986) — One of my fa- ’
vourite space movies as a kid, this movie ex-
plores alien abduction and time dilation. What hap-
pens when you return home unaged, but it’s actually
eight years later for everyone you ever knew?

e Star Trek IV: The Voyage Home (1986) — “Admiral! There be whales here!” There are
so many great Star Trek movies from classic Trek to Next Generation to the
J.J.Abrams reboot, but this is my absolute favourite, which is ironic since it is pri-
marily set on Earth in the past. However, it is probably one of the most humorous
Star Trek movies — plus there are whales. What more could you ask for? Will Kirk
and the crew be successful in their mission to save 23rd Century Earth? You'll have
to watch to find out.

e Space Camp (1986) — This movie is absolutely ridiculous. Teenagers go to Space
Camp, one thing leads to another, and they end up in space. Like that would actually
happen! However I love watching this movie to remind me of the time I spent at Space
Camp, although I went as an adult and unfortunately did NOT end up in space.

e Armageddon (1998) and Deep Impact (1998) — Long before Don’t Look Up (2021),
1998 was the year of warring space disaster films as asteroids and comets were in-
tent on wiping out Earth. Deep Impact is the more scientifically accurate of the two
and focuses on what happens on the ground. Armageddon, similar to Space Cow-
boys, has an unlikely band of heroes travelling to space to save the day. If you’re into
space disaster flicks, you should check them both out.

Movies to avoid

e Gravity (2013) — I saw Gravity in an IMAX theatre a few months after my microgravi-
ty flight. I was hoping the experience would help me feel like I was floating weightless
again. While the visuals were stunning, the plausibility of the story line is really out
there. I don’t think astronaut Dr Ryan Stone would have survived half of the catas-
trophes she encountered, let alone making it safely back to Earth. Watch it if you
must, but if you find it unbelievable, remember I did warn you.

Finally, coming soon

e Project Hail Mary (2026) —Due to be released in 2026, Project Hail Mary follows the
journey of junior high school science teacher Ryland Grace based on the book written
by Andy Weir, humanity is on the brink of an extinction level event due to microorgan-
ism infecting the Sun. In American football, a Hail Mary is a long pass in desperation to
score. The Hail Mary spacecraft is humanity’s last ditch, desperate attempt to find a
way to ‘cure’ the Sun. Grace works with an unlikely ally, but will he be able to help save
Earth? This promises to be a stunning movie and is definitely one to look out for. Can’t
wait two years? You're in luck! You can read the book* now.

* These books are available in our school library.

By Janelle Harrier-Wilson, Head of Chemistry



A Mystical effects in a Miraculous world: Miracu-
lous Ladybug

In the show, Alya, the main character’s best friend, is given the power of hallucikinesis
- the power to make targets either see, taste, hear, smell or touch things that are not
there, which she does by using a flute. In the real world, it is highly unlikely that magic
would be responsible for hallucinations, instead it may be many different hallucinogen-
ic substances being used.

The first example of a substance being used in this instance is PCP, short for phencycli-
dine. This drug was once used as an anaesthetic, but because of its severe neurotoxic
effects, had its medical use discontinued in 1965. In terms of distributing the sub-
stance to others, PCP would be smoked, as it was the simplest way to administer the
drug to a group of people via passive smoking with it taking 2-5 minutes for the effects
of PCP to set in and lasting up to 6 hours. The timeframes in the show allow this theory
to be possible as it is enough time for Alya to deceive the villain, but the effects do not
last long enough to have a detrimental impact on whoever is affected.

However, the disadvantages of using PCP are too important to ignore, with it
being worth noting that PCP is catego- rised as a Class A drug in the
UK, one of the most dangerous drugs to consume. The ef-
fects include amnesia, paranoia, and an increase in blood

'l'sjced effects usu- ally occur with low to mod-

Pj However, if a character often finds

e centre of ac- tion, and is constantly

d PCP, there would be detrimental impa
of PCP may cause seizures, ki

creased aggressive behaviour d

‘Another substance that may be
ucinogen. The effects of LSD
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A world where painful memories can be wiped away during the night, useful for Joel and
Clementine going through a rough break up, until they realise that they still loved each
other but it was too late.

Eternal Sunshine of the Spotless Mind extends the scientific theory of memory reconsoli-
dation into the realm of science fiction. The theory of memory reconsolidation is the idea
that memories are able to be altered for short periods of time whilst being recalled. This
concept appears in the movie as Joel “relives” his memories with Clementine as they get
deleted. Memory is the reactivation of a specific group of nerve cells formed by constant
changes in the strength of connections between neurons. Memories are stored in various
brain regions, the most important is the hippocampus where initial memory formation oc-
curs. It also plays a key role in the transfer of memories from the short-term storage to
long-term storage.

Dr Mierzwaik, the founder of Lacuna Corporation in the movie, uses a memory erasure
procedure to eradicate the “emotional core” of a memory upon forced recall of specific de-
clarative events. Located within the brain’s temporal lobe, the amygdala attaches emotion-
al significance to memories that are difficult to forget (e.g. those associated with love,
grief, and joy). Whilst Joel was asleep, the device placed on his head acted as a brain scan
to locate the unwanted memories to then induce a procedure that destroys them. Dr
Mierzwaik’s procedure theoretically attacks multiple memory systems simultaneously to
remove these amygdalae based emotional memories. While asleep, each “problem
memory” is triggered and his patients remember the event as if in a dream state, reliving
the experience within their own memory. During this unstable state of memory recall, it is
erased (theory of memory reconsolidation). Whilst Joel was in this state, he then came to
the realisation that he still loves Clementine, but it was too late. Rather than manipulat-
ing or influencing how a memory might be recalled, as often studied in reconsolidation
theory, Dr Mierzwaik’s procedure is designed to eliminate the memory, preventing it from
future recall.

So, can specific human memories be erased? The short answer is no due to technology
limitations. However, traumatic memories can be suppressed through experimental condi-
tions. Scientists tend to refer to our brains as “plastic” due to its ability to mould and re-
configure as well as the ability to mess around and “alter” memories. A team of neurosci-
entists from Columbia University Medical Centre and McGill Un1ver51t SEOVE ed that by
deactivating certain proteins in the brain, it is possible to maké a L pe #Spe
memories to the point where the brain is incapable of ree h
nase M molecules (PKM) play a significant role in the do
triggered by external stimuli; KIBRA proteins protect
stantly active. These proteins help keep memories 11v
partial or complete memory loss. There are two tyg
and non-associative memories. Currently, resea,
an electrical shock to disrupt the PKM molecules
which protein will trigger partial memory erastire
these experiments in humans is much more com
ple nervous system in sea slugs.

Our memories are the “spots” that decorate our in
memory or experience, fundamentally just “sunshineg:
that a life of constant sunshine is unattainable, %\

less. The good, the bad, the ugly, memories are w O\W

By Christine Ot at
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Warping Reality: The Science Behind Star
Wars’ Hyperdrive

Introduction

It is no secret that the Star Wars franchise is not exactly known for its accurate portrayals of
physics - let alone any of the sciences throughout the span of the series. From booming explosions
in space, lethal blades made of light, to the very force itself, there is often a very large suspension of
disbelief for any viewer with even the most basic knowledge of physics. However, there is one
seemingly nonsensical piece of technology that has been a mainstay throughout the series of which
it’s real-life validity I will be evaluating, that being the hyperdrive.

The ‘Physics’

So how could this affront to physics possibly function? Well, in a galaxy far, far away, it is explained
that these hyperdrives operate by bypassing the universal speed limit, that being the speed of light,
via the use of an extra dimension known as hyperspace, where travel through it is facilitated using
a piece of technology known as a hyperdrive. By using an extra dimension, the space between
locations can be shortened, allowing for faster than light travel to be achieved. This due to the
dimension of hyperspace and our 3d one matching up positionally albeit with the former being
smaller, meaning that ships can travel interstellar distances in faster times without technically
going faster than the speed of light. To do this however, the entering of hyperspace is initiated by
the firing of faster of light particles (realistic, I know) to provide the ship with energy to finally propel
itself into hyperspace.

How does it hold up?

So how well does this crackpot science hold up when looked at with a physicist lens? The short
answer is... sort of. First off, the ships would not even be able to enter hyperspace due to the
concept of it being faster than light particles conflicting with the laws of physics, most notably the
theories of relativity with any particle with mass infinitely increasing in mass as they approach the
speed of light, making the first step of faster-than-light travel already impossible. Despite
hyperdrives already failing to get their feet off the ground, there is one part of the process that is not
completely ludicrous, that being the shortening of distances through the altering of spacetime. This
concept has a real-world counterpart, that being wormhole theory, where tunnels are made through
spacetime due to it being moulded due to large gravitational objects, physics at the quantum scale
or by some other means. This would allow for a point to be bridged in a three-dimensional space
allowing for faster travel between two points. This can be visualised by drawing two points on a
piece of paper and folding the space in between. This is how a wormhole would function, though
their existence in not yet proven, they fall in line with the theories of relativity, making their
existence not completely out of the question. %

A New Hope... =
It is pretty clear to see that this fictional piece
technology is one of the furthest
things from plausible, with the
device not even getting off
the starting line. Despite
faster-than-light travel
being out-6f the question (7
as far as we know, who is'r
to say that technology
canno‘_t,.@vdﬁg to bring us
cleser=to that speed. It ma
take tens, hundreds or
of years, but one d

travel to a galaxy P
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The Glowing Ecosystem of Pandora: Avatar
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The Pandora biosphere, as depicted in James Camerph i-fi series “Avatar,” includes a vast
variety of bioluminescent organisms, rangmmn ‘Sgoda to other types of intri'ng
fauna and flora. This vibrant display gf llgh serves an aesthetic purpose in the
movies but serves various ecelogical functions and reflects the diversity of bioluminescengce
found in our own world. The Na'vi, for e?ple,possess unique patterns of gltng freckles

that are unique to each indiwidual that ai identifying members of their own cies. Other
animals within Pandora can control wn light emissions to avoid being detected by
predators. Moreover, certain bi%n;mescent rays use their glow to attract insects, facilitating
the pollination of nearby plants. But how ‘actly s bioluminescence work?

Bioluminescence is the production .1d ion oﬁght by a living organism, pfimarily as an
adaptation to living under very dim or conditions such as‘those found in deep oceans.

In contrast, very few terrestrial species b10 umine with most being either nocturnal
dark area ' caves and thick forests.

(e.g. fireflies and glpw worms) ot inhabiti

roduce blue or. blue- -green light, as it travels best
e gossamer worm. It has been observed to emit
hat remains une)gplamed by scientists. However,
, bioluminescence improves a living organism’s
r. Take, for gxkample, the Angler fish. The Angler
m close enough for it to devour them whole. The
n called the esca which dangles from its head. The
it cannot glow by itself. This is an example of
ionship.

Most bioluminescent creatures in wat
through water. An exception to this
yellow light in the deep, a phenome
what exactly is the purpose of this
chances of survival in some way or
fish uses its light to attract prey lurin
source of light comes from a pocket o
esca holds bioluminescent bacteria
bioluminescence deriving from

Fireflies, on the oth:
lantern are t
when the enzyme
energy in the form of light. 01 tists figur
luciferin, they used genetic ngl;leerln'g ‘'to make this light
other living things that cannot glow. For example ‘they in
luciferasesand luciferin intosa tobacco plant Once there,

instructions slipped into its DNA and lit"up.
)

cent chemistry. Inside its
inescent light is emitted
luciferin, which gives off
y creates luciferase and
reaction occur inside
e genes to create firefly

e &hagm‘nt followed the

-

* . The l'igh; of bioluminescence is unlike the liéht from the sun or a lightbulb. It is not hotﬁar;d

it takes place in a Pange of temperatures that do not burn living organisms and unfike a glow
stick whic fades out as the chemicals inside get used up# bioluminescent reactions use

"seplenishable re!ourcgs This characteristic has inspired engineers to attempg to develop

. blolumlnescent trees# If planted on the side of highway ey could illuminate oadvsing

naturally'available resources and replace streetlamps.
Recent researclw has made significant steps in synthetic bioluminescence. In Japan,

.sment]st! have developed a method to v1ew body cells externally using bioluminescence. g
-

ﬁutatmg the enzyme involved to 1mprove pairing with a synthetic luciferin called AkaLumin

they achieved a bioluminescent signal that is 1000 times stronger than natura?

reactions. ‘ -

.Xploration of biolulﬂnescence in both Pandora and our world are remarkable. In the film,
bioluminescent organisms create a vivid, enchanting environment that highlights the
interconnectedness of all living things on Pandora. As we witness characters like Kiri harness
the beauty of these glowingscreatures, we are reminded, of the.ecological role bioluminescence
plays in survival and cemmunication. Just as the Na'vi emphasise harmony with nature, our
understanding of bioluminescence can inspire efforts to protect and su.sta_lp th web of life on
our own planet. ‘ :

3 ’ By Tomini Ilepe, GR, Gregcians East
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Mathematics and film

Think of a sequence of numbers. It can be as long as you want it to be. All your family’s birth-
days, or the score of your favourite football team in every game this season, or a quote in words
that you have turned into numbers using a code (e.g. a=1, b=2 etc).

Your exact sequence WILL appear somewhere in the digits of Pi (m).

Pi is the ratio of a circumference of a circle to its diameter.
3.141592653589793238462643383279502884197169399375105820974944592307816406

It is a number which keeps on going for ever without being a recurring cycle.
This brain frying fact is beautifully explained, not in a mathematics university lecture, but in
an episode of a mainstream television show, the science fiction series, Person of Interest.

When we think of illustrations of mathematics in films, the obvious ones spring to mind — The
s Theory of Everything (2014), Hidden Figures (2016), The Imitation Game (2014).
17 . 8 o} The film The Man Who Knew Infinity, which starred Dev Patel and Jeremy Irons,
\>"0-. . explores Indian mathematician Srinivasa Ramanujan (who had little mathe-
1 O matics training before studying at Cambridge ) and his profound under-

." ra. i X L tL/. ~ Cambridge when Ramanujan‘s mentor and friend G.H. Hardy quips
® 7" :E Ie. that he had just taken taxi number 1729 and finds the number “a ra-

11.93
~ @ /H\C: _ther dull one.” Ramanujan passionately replies, “No, Hardy, it’s an
at¥ g r Y
~b
U

—t— ’{7 - interesting number! It’s the smallest number expressible as the

L
@2 standing, ingenuity, and love of mathematics. There is one scene set in

- . sum of two cubes in two different ways.” The speed of his brain is

' \ + = : incredible. This expression (a® + b® = ¢ + d%) is now known
BN 7l & as Ramanujan’s Taxi.

N v 1|4P) Lo

oot pHEED °| In Proof (2005) Gwyneth Paltrow, as Catherine, plays the daugh-

ter of a dead mathematician. She, along with Hal (Jake Gyllen-
haal) try to find a proof written by her father to pass off as their

Y g'\\ ] y &
T i - .
".’ 4 ,+ 5@. % * @ & ~— own and claim the fame and reward for themselves. There is a

[ . .
@° scene where she asks Hal if he can name any women mathemati-

cians? When he replies not, she suggests Sophie Germain, an in-

>
©. les Bl credibly talented lady, who generated Germain prime numbers to
z‘ ‘ S & J 'a\— solve Fermat’s theorem in the 18th century. The contract of Cathe-

|, 6 ] @ — rine’s attempted forgery of mathematics with Sophie’s genuine talent
K2

— ).? * which was simply not believed as she was a woman is stark.

™

’ = John Nash. In the clip, Nash and his three friends are at a bar and want to
D Dl P * talk to the 5 girls who have just arrived. They must make a choice. They can go
6. and speak to the four brunettes at the bar, or they can all go to talk to the lone

blonde, whom they all like better. Nash explains to his friends that if they all went to speak
to the blonde, she would be put off by all the attention and turn them all down. But once the
blonde has turned them down, the brunettes would too, since no one wants to be someone is
second choice (and they would all lose). So, Nash convinces his friends to ignore the blonde
and speak to one of the brunettes each (so that they would all win). The strategy of ignoring the
blonde, the movie suggests, results in a Nash equilibrium. (This is not strictly true as a true
Nash equilibrium requires no player to be able to be better off if a different decision was made,
but it is a nice illustration of the concept!)

. L\
) % 3 E 6. In the 2001 film A Beautiful Mind, Russell Crowe plays mathematician
)

There are many more films I would encourage you to watch, have a look at the
poster in East Block for inspiration!

By Olivia Hawkins, Second in Charge of the Royal
Mathematical School

10
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wnfish is 6range with three white bars and blacl
) live in see’ nemones, just as Marlin and Nemo do. The re |
‘clownfish®and sea anemones is symbiotic, and the clownfish cannot
[he fish eat algae and sea debris off the anemone, and provide nu-
while the anemone provides protection from predators with its
§ : ay»be wondering how clownfish are able to live inside sea anemones
L y sti 1y fish \ bh it. Well, this is because clownfish are covered in a thin layer
0 cous wh ch -\ immune to the anemones sting. This brings us on to the next
Jabout | ind g Nemo A o
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id, I deﬁmtely wonde Hwas able to swim through all those pink jellyfish and
come out unscathed, but the o tuie ally _-_ scientific reason as to why he was able to do
this. It is down to the mucous tha ‘.?. § clownfish. Jellyfish are in the same phylum -
cnidarians - as sea anemone: he ~ ~-’»‘J 1“inake their homes. Cnidarians are classified as
organisms with an opemng % es surrounding it, however jellyfish and anem-
ones are different types of cmdarl?g ~o'~', 3 aressessile polyps (an immobile/attaching
body type), while jellyfish are svwrﬁmmg usae(thebody type capable of self-
locomotion). The species of jellyfish dep1ct d in ‘Finding Nemo’ was the infamous box-jellyfish,
known to have one of the deadliest stn\gs in all tt mal kingdom. This explains why Dory
was hurt when she touched a jellyfish, Wh1le Marh was able to swim through a group of them
thanks to his special mucous. “ . :

4

Do you remember when Dory and Marlin hitched a ride from the turtles Crush and Squirt on
that fast current stream? Crush the turtle offered Marlin and Dory help by telling them that
the ‘EAC’ will help them reach Sydney quickly to find Nemo. The EAC is the East Australian
Current, and it is a real current that is travelled by fish in the summer. The current can be
found on the east side of the Australian coast that flows south from the Great Barrier Reef,
where Finding Nemo’ is set and where the native home of the common clownfish is. The EAC
transports more than 40 million cubic meters of water each second, and scientists say that
some tropical fish “ride the waves” just as Crush suggested in the movie. The speed of this
current is, however, highly exaggerated in the movie, and it is not able to transport these fish
and large sea turtles so far so quickly.

Looking back at this childhood movie surprised me to see how many real-life marine facts were
hidden in the plot. There are also so many more to find, like the Great White Shark Bruce’s

extra rows of bottom teeth, and the hypnotising power of the Angelfish’s light. This is such a
nostalgic movie, and I am glad that I am now able to notice small details such as these.

By Emily Dann, GR, Grecians East
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Sophons: Subatomic Supercomputers!

It’s the present day. The aliens are coming, we know they are and fortunately, they’re set to ar-
rive in 2424, an exceedingly long time after even the youngest person alive today is dead. But
what if they were already here, already spying on us at a quantum level? What if the aliens were
the reason why our science as we know it is nothing more than a list of theories, ones that
break down when we try to calculate or comprehend anything in greater complexity?

In Cixin Liu’s book The-Three Body Problem, this is the terrifying reality the world faces after Ye
Wenjie, a physics prodigy and daughter of a professor who was brutally murdered by rebels, in-
vites aliens to Earth to conquer the planet. The aliens use subatomic supercomputers called
Sophons to spy on humans, gaining intel on how the human brain functions and
preventing all scientific and technological progress. The Sophons are also used
as a means of mind control, inciting the greatest minds in humanity to com- .
mit suicide, while interfering with experiments using particle accelerators « W
and Hadron colliders, skewing results. (,’ KA
f

But what is a Sophon?

The books describe a Sophon as a proton that is unfolded in the
eleventh dimension, allowing it to spread out to the surface area :

of a planet. From there, the aliens etch circuits onto the proton’s

surface, encoding it with advanced artificial intelligence, before A \
folding the subatomic particle back up to its femtoscopic size ¢ A (/“
and sending it to Earth at 99.99999991% of the speed of light. ‘ ' 2 g
By replicating it and entangling the particles, the aliens can '
send two Sophons to Earth and keep two others with them,

which allows them to see and hear everything on the planet in ‘
real time. !

Does it actually work? RN

Though the concept sounds fanciful and something of Liu’s imagina-
tion, the Sophon is underpinned by real world science and theories that S—d
have been explored by physicists, the first of which is String Theory.

String Theory dictates that all matter, instead of being made up of the point-like par- -
ticles that are electrons and quarks, is made up of vibrating one-dimensional strings. These
strings can exist in dimensions several levels higher than the four (three spatial and one tem-
poral) we experience on Earth. However, these dimensions are curled up too small for us to
comprehend or interact with in our three-dimensional state. Liu writes that these aliens have

the power to manipulate protons in these higher dimensions, allowing them to expand and
compress particles as they wish.

s

The aliens exploit several other quantum phenomena to create these Sophons. Sophons rely on
quantum superposition, which essentially allows them to be in several probabilistic vibrational
states all at once until it is observed. This means that the Sophons could exist on Earth and the
alien planet at more or less the same time, despite the light years of distance between the two.
Quantum entanglement is what allows the two Sophons on Earth to be connected to the two
that remained with the aliens, despite the distance. This is the principle that allows instantane-
ous communication between the Sophon pairs as changes in one particle state instantaneously
affect the other. However, quantum mechanics does posit that certain interactions with the en-
vironment can lead to decoherence, which is the collapsing of an entangled system.
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What are the possible applications of this technology?

The novels show us the negative applications of this technology. The size and speed of
the Sophons allow them to exist in any place at any moment, which really does make
them the perfect spies. But aside from that, there are a host of other potential applications for
these particles that could mean the end of many problems that have plagued humanity for
years.

Exponential Science Discovery: Sophons have extreme potential for data gathering and stor-
age as they can store a planet’s worth of data, much more than the capabilities of any quantum
computer in existence. With highly advanced artificial intelligence and near-light speed, So-
phons could run a host of experiments in parallel, faster than humanly possible and simulate
mysteries as large as the creation of the universe, giving us a more accurate understanding of
what truly happened. Perhaps the Sophons could even answer all the unknowns of its
own accord, filling in humanity’s inaccurate picture of the universe without much
prompting. Not to mention, the interstellar surveillance capabilities. We could use
Sophons to explore the whole of the observable universe, a feat that is seemingly
_simpossible as the universe continues to expand and more of it passes over the
‘ ,x} event horizon into a realm that we will never be able to see.

Energy Production: With the four Sophons of the aliens, we could pro-
gramme Sophons to create more Sophons, mass producing them until we
had enough to replicate nuclear fission, enabling humans to control each

particle involved in the process and each joule of energy released. The So-
phons could even use their superintelligence to predict patterns in energy
consumption, possibly eliminating the use of power stations altogether.

_ / Through entanglement and quantum tangling, they could transport ener-
-;_'\ gy all around the world in a clean manner in seconds, or even less than
e A/ that!
].1 _ ] Medical Uses: Artificial intelligence and deep learning are already lending

themselves as miraculous tools in the medical community, let alone a
quantum computer infinitely faster and infinitesimally small that could enter
the body and diagnose diseases and conditions on an atomic or even genetic
level, to a higher degree of accuracy than anything on the planet. Sophons
could be used as nano surgeons that could remove tumours and cure genetic dis-
eases, even in utero.

Life Beyond Earth: The manipulated subatomic particles could be the vessel through
which life, or something quite different, beyond Earth comes about. Sophons could alter the
properties and structures of atoms and organic matter, completely reforming our concept of
chemistry. Sophons could almost immediately synthesise a new variant of silicon, for example,
one that acts more like carbon and forms a myriad of bonds to develop into new forms of organ-
ic matter. Furthermore, they could expand and encapsulate a whole planet, potentially ter-
raforming it and tailoring the atmosphere for human life.

Should we avoid it?

It seems counterintuitive to discuss the life-changing benefits of Sophons and then to ask
whether we really need it at all. But aside from the physical and scientific logic that does not yet
allow Sophons to exist, would it ever be ethically possible to reach this level of technological ad-
vancement? Soon after the discovery of nuclear fission, governments quickly began to explore
its potential for military application. In the novel, Ye Wenjie postulated that humanity could not
save itself and perhaps she was right. A nuclear bomb etched on the surface of a dimensionally
expanded proton could be enough to create a small black hole, one that could destroy our solar
system at the very least. So, though we may one day reach this level of scientific mastery, will

we wield this power responsibly and for the betterment of humankind? History suggests other-
wise.

By Mimi Ekakitie, DG, Coleridge B
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Time Travel: Interstellar

You have heard of the idea of “time travel” many times, whether through literature

or popular media. From H.G. Wells’ classic novel The Time Machine to movies like Back
to the Future, time travel has fascinated humanity for generations. The concept blends science
with imagination, sparking countless debates about its possibility.

Traveling to the future often seems straightforward in fiction. Many films suggest that futuristic
technology could bend physics laws. In reality, it’s far more complex. Although some theoretical
concepts hint at its possibility, they are not easily achievable, nor are they fully understood. Fur-
thermore, time travel raises complex questions. If you were to change a small event in the past,
would it alter the entire course of history and affect the present?

One famous paradox that explores this dilemma is the “grandfather paradox.” This thought ex-
periment asks: What would happen if you travelled back in time and prevented your grandfather
from meeting your grandmother? If this occurred, would you even exist to make the journey back
in the first place? This paradox highlights the complexities and contradictions inherent in time
travel.

Albert Einstein famously remarked, “The distinction between past, present, and future is only a
stubbornly persistent illusion.” This quote refers to the four-dimensional representation of all
events in spacetime, a key element of Einstein’s theory of relativity. One of the most intriguing
aspects of time travel comes from this theory. According to special relativity, time is not con-
stant—it can stretch or contract de- pending on an object’s relative speed.
This phenomenon, known as time dilation, suggests that a person
traveling close to the speed of light, the ultimate speed in the
universe, would experience time more slowly than some-
one at rest. This principle is more than just theoretical; it
has been confirmed through experiments involving parti-
cles moving at near-light speeds.

Interstellar by Christopher No- lan is praised for its high de-
gree of scientific accuracy and well illustrates this concept. The
movie features a black hole that acts as a sort of gateway for time travel,
slowing down time dramatically for those near it while time continues at its usual pace elsewhere.
While still fiction, the film touches on the concept of time dilation in an exceptionally strong grav-
itational field.

Several theoretical frameworks have been proposed for time travels to the past. One such idea is
that of wormholes—hypothetical tunnels through spacetime that could connect distant points in
both space and time. Although they remain speculative and have not been observed yet, worm-
holes are a popular trope in science fiction, including Interstellar, where they are used to traverse
vast distances across the universe.

Another theoretical possibility is a closed time like curve, which suggests that under specific con-
ditions, time travel might be mathematically possible. This idea is rooted in certain interpreta-
tions of general relativity, which allows for the warping of spacetime into loops. These loops could
theoretically enable travel backwards in time. However, whether such curves could exist in our
universe remains an open question.

In conclusion, whether explored through the lens of science fiction or the framework of theoreti-
cal physics, time travel continues to captivate the human imagination. It prompts us to reflect on
our understanding of time, reality, and the universe. The next time you sit down to watch a time-
travel movie, consider the scientific principles and philosophical questions it raises. Even though
we haven’t mastered time travel yet, exploring these ideas may expand our understanding and
inspire future generations. Perhaps you could be the one to unlock the mysteries of time travel.

By Carter Liu, DG, Middleton B
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The first question ig: Can we harvest human energy? The answer is... hot yet. However, people
are exploring ways ‘to do this. Unfortunately, unlike other energy sources such as wind or solar
power, human body energy is not readily available in large quantities. Body energy alone could
not power something as large as a village. Some ideas discussed in an article written in 2021 are
within reach. The article speaks about three types of energy sources: thermal energy, chemical
energy, and mechanical energy. The key technologies discussed for energy harvesting include:
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heat into additional electric power, and pyroelectric generators (PEGs), which convert external
heat energy into electricity.
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electri€ity, and hydrovoltaic effect generators (HEGs)gwhich convert body fluids and water in-
teract®ns into electricity. 7 -
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Evolution and Genetics: Jurassic Park

Jurassic Park, a global phenomenon at the time, led large theme parks around the world to compete in
building dinosaur-themed attractions, even though the dinosaur park in the movie eventually spirals out
of control, causing numerous dinosaurs to wreak havoc within the park. The film is categorised as
"science fiction," meaning that it is a genre based on speculative scientific theories, with the narrative
unfolding against these imagined scenarios. In the movie, the technology for resurrecting dinosaurs is
glossed over and simplified to the term "genetic engineering," supported by many flashy visual effects.
But what scientific theories lie beneath Jurassic Park? How does gene editing work? Is it possible to rec-
reate dinosaurs or other extinct animals?

Theories Underlying the Story: Evolutionary Biology

In Jurassic Park, the scientists at the dinosaur park did not just resurrect dinosaurs; they used artificial
selection and genetic modification to ensure that only female dinosaurs were created, preventing them
from reproducing. However, the dinosaurs found a way to overcome this human-imposed restriction and
managed to reproduce on their own.

This plot point reflects an evolutionary trend—artificial selection is becoming more prevalent than natu-
ral selection. Human intervention is significantly reshaping species and populations, which leads to ac-
celerated biodiversity loss, and threatens the survival of disadvantaged populations. The characteristics
of such processes are artificial, originating mostly from human purposiveness rather than strictly un-
guided natural tendencies. This raises a critical issue—artificial selection is encroaching on the survival
space of other species and disrupts the natural environment. By manipulating species for specific hu-
man purposes, we risk disrupting ecosystems and diminishing biodiversity, potentially leading to unfore-
seen consequences for both nature and humanity.

A 2006 United Nations report asserted that, “changes in biodiversity due to human activities [have been]
occurring more rapidly in the past 50 years than at any time in human history.” This scale of intrusion
and devastation led biologist Ernst Mayr, who has been called “the Darwin of the 20th century,” to ob-
serve that, “we are now living in another era of mass extinction caused by humans through the destruc-
tion of habitats and the pollution of the environment.” At the same time, this issue aligns perfectly with
the core theme of Jurassic Park. Humanity must reflect on whether its use of existing technology is ethi-
cal. While technology evolves rapidly, moral guidance, whether in the East or the West, is still largely
based on principles from thousands of years ago. This stark contrast proves that moral development lags
far behind technological advancement. The real question worth contemplating is how we can use moral
principles from millennia ago to regulate and restrain the use of technology that has already advanced to
levels potentially centuries ahead.

What does “genetic editing" mean?

The discussion of whether genetic modification is ethical or not is a complex topic, however, this article
will not talk about this. After all, we are still writing a science article rather than a moral debate, isn’t it?
So, under this premise, what exactly is genetic engineering, a concept sensationalised by numerous
films and stories.

Genetic editing, also known as gene manipulation,
gene modification, or recombinant DNA technology,
is a form of biotechnology used to directly alter the
genome of an organism. This involves inserting for-
eign DNA or RNA into a segment of the genome,
enabling gene transfer within or across species to
create improved or entirely new life forms.

To carry out this series of operations, we need a
fundamental tool—enzymes. Without enzymes, any
step-in gene editing would be as futile as a surgeon
entering an operating room without any tools. No
matter how advanced the scientific theories may
be, progress would be impossible without these es-
sential proteins.
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In the initial step of gene editing, the unwanted segment of DNA is removed. This is no easy task.
DNA and genes are invisible to the naked eye, yet they must be precisely cut out without damaging
the rest of the DNA. At this point, the first enzyme comes into play—restriction endonuclease. This en-
zyme functions like a pair of molecular scissors, swiftly cutting out the unnecessary gene segments from
the entire DNA sequence.

However, like digestive enzymes, restriction endonucleas-
es require highly specific conditions to function effectively.
These include the purity of the DNA, the temperature of
the enzymatic reaction, and the concentration and compo-
sition of the buffer solution. If any of these factors are not
properly controlled, the enzyme’s action may slow down or
even stop entirely, leading to it becoming inactive.

Next, we use DNA ligase, an enzyme that repairs the nicks
left on the DNA strand after it has been cut (yes, even
though enzymes are highly precise tools, they still cause
DNA damage). DNA ligase is also responsible for joining
multiple blunt-ended double-stranded DNA molecules. In
simpler terms, it connects the original genome to the new
genome segment being inserted. You can think of this pro-
cess as similar to docking a space station with a space-
craft.

Although DNA ligase, like restriction enzymes, has strict
environmental conditions, its reaction speed is much
slower. From a molecular perspective, this is because DNA
ligase is involved in intermolecular connections, whereas
restriction enzymes create what is known as "sticky ends,"
which facilitate intramolecular connections within the DNA molecule. These sticky ends make it easier
for molecules to align and bond, while ligase must work to create more stable, external connections.

Due to space limitations, I cannot provide a detailed explanation of the entire gene editing process or
introduce the roles of DNA polymerase, nucleases, and nucleic acid-modifying enzymes in depth. These
enzymes can be seen as part of the "grooming" process after the initial "haircut" addressing tasks essen-
tial for refining and maintaining the DNA sequence.

So, what should be the conclusion?

Let us return to Jurassic Park itself. From the perspective of modern science, much of the content in the
movie is unrealistic. For instance, the idea of directly mixing modern animal DNA with dinosaur DNA is
impossible due to the vast genetic differences between species. However, within these fictional elements,
we can still see how people, based on the theories of that time, fantasised about genetics, and explored
the possibilities with unparalleled imagination.

The movie also repeatedly delves into the ethical issues surrounding science and technology. From the
perspective of a technology developer or user, one might initially think that raising such concerns is un-
necessary or overly cautious. But behind the identity of the technology developer, we are still humans,
still living within a society. These debates and disputes hold significance. They ensure that our world is
not destroyed by one sudden, unchecked idea.

From a human standpoint, I feel it is wonderful that in the race toward progress, someone remembers to
look back and reflect on the problems along the way. This reflection is what makes our advancements
meaningful.

By Rose Rong, DG, Leigh Hunt B
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Meet The Editors

From left to right: Mrs Harrier Wilson, Rose Rong, Tomini Ilepe, Emily Dann, Kithmi
Lorensu Hewage, Paisley Ebosele-Park, Kotoha Shiba, Rinzei Kuno, Arabella
Allingham, Joanah John and Christine Otuata

Special Thanks: Temitayo Onakoya for taking the picture and Mrs Harrier-Wilson for
taking us to the Natural History Museum.

Quiz
1. Around how many years ago did 4. What is the Ramanujan’s Taxi
the extinction of mammoths expression?
happened? 5. What is string theory?
2. What species of clownfish are 6. What protein protects Protein
Marlin and Nemo part of? Kinase M molecules to ensure
3. What did the first human with a that they are constantly active?

neuralink implant control?
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Science in Films Wordsearch
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Natural History Museum trip 2024
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