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A great migration is occurring on college campuses. Since the Great Recession of 2008, a lot
of students have walked out of the field of English and humanities and into STEM (Science,
Technology, Engineering, Maths) courses, especially engineering and computer science. The
probable cause of this big shift from studying Shakespeare to studying coding is jobs. As
students seek a degree with bright career prospects, they choose STEM majors, which seem
to be the most straightforward path to employment.

As the number of students majoring humanities slump, some eminent economists are
suggesting the importance of studying humanities alongside more technical fields. A Nobel
Prize winner Robert Shiller opens his new book Narrative Economics by reminiscing his
undergraduate experience; how he found what he learned in history class about the Great
Depression was far more useful in understanding the period of financial turmoil than
anything he learned in his economics lessons. The basic idea of Shiller’s book is that stories
matter. The stories told by people to each other leads to profound implications on markets,
the economy, and the whole world. Thus, compartmentalisation of fields are not beneficial
and we should aim to integrate humanities and sciences and communicate ideas in easily
understandable and accessible ways.

Lucidity aims to combine different academic fields with STEM topics and communicate ideas
through the medium of a magazine. I hope Lucidity can be a good storyteller, delivering
inspirational stories about the STEM world that provides insights into the future world to
NLCS students.
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If you Google “math is,” the most relevant 10 search results are websites of organizations
that display a slogan resembling “math is fun.” But an unfortunate reality is that the slogan
of a group implies their weakness. The slogan “math is fun” persists because of one simple
reason: the majority of the population believe that math is dull. Society continues to
stigmatize and characterise STEM as nothing more than a congregation of jargon.

Besides, in the constant barraging of SATs, IGCSEs, and CVs, who would have time to relax
and read an exhausting article about string theory? The negative perceptions created by
our overheated educational system--that forces competition--are too big for us to
unconditionally wait until students begin to gain interest in STEM. Thus, I believe Lucidity’s
ultimate mission is to prove that STEM is not difficult.

Especially in the context of South Korea, where STEM and humanities are separated as
Moongwa and Igwa, it is evermore important to break the barrier between two areas that
seem antipodal. While common perceptions treat two as the antithesis of each other, the
two are closely intertwined. Albert Einstein, Charles Darwin, Bertrand Russel, Karl Popper,
Rene Descartes, Sigmund Freud; these are a few names out of a long list of scientists that
have pondered about disciplines we currently classify as “the humanities.” In a world that
increasingly requires interdisciplinary aptitudes, Lucidity’s role will be to storm into the
“grey area” between STEM and humanities and render it accessible.

During my time as editor-in-chief, I aim to make science and math evermore approachable,
and successfully prove the intricate relationship between the humanities and STEM.
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Wildfires: the Likely Culprit for Sea Surface Increase

"Destroying the cement walls, the sea eats the land at home": this line is from the poem The Sea Eats the Land
at Home, written by the renowned poet Kofi Awoonor. Although this poem was initially written to figuratively
encapsulate the horrors of colonialism, in an era of rising climates and sea levels, the central message feels
more literal than figurative.

Surprisingly, glaciers that fall out from larger piles of ice do not affect ocean levels, as the principle of
buoyancy states. However, the problem becomes immense when the volume of the water expands due to
thermal expansion. This increase in volume is often spurred due to global warming, causing sea levels to rise
over the altitudes of countries. Tuvalu is an island that is already at the risk of submersion, and Japan is also
another nation estimated to become entirely sunk in the sea by the year 2100. South Korea also witnessed the
devastating impacts of rising sea levels, when seawater flew into sewages at Mokpo, a low-altitude region. In
fact, non-landlocked countries might be nowhere on the map in a hundred years, if this rate of global
warming continues.

But what is the cause behind these global calamities? Although numerous causes account for the melting--
most prominent among them being global warming--new research draws attention to an unexpected cause:
wildfires.

This shift in attention was caused by The great melting, which refers to the recent spike in the rate of melting
of glaciers. While researchers investigated the cause behind this abnormality, they found an unexpected turn
of events: the start of the great melting coincided with the end of a recent huge wildfire. From that
information, the researchers concluded that wildfires were, in some way more or less, related to this
peculiarity.

Then, how does this change exactly happen? When wildfires break out, they decimate trees and animals,
turning them into ash. The lightweight ash is easily blown away by the wind, especially in the artic wind with
low humidity and piercing speeds. When these ash eventually land on surfaces of ice, the ash begins to
absorb sunlight. Since grey, black, or such

In fact, climate change is also reported to play a role in the prevalence of wildfires. In the US, increased
temperatures often correlated with increased wildfires, reaching levels that are a record high. Quite
intuitively, one can recognize the correlation: higher temperatures equate to increased wildfires. Also,
increased temperatures are not the sole cause of this increase in wildfires. Climate change often entails more
tropical storms and precipitation, which is quite frequently accompanied by lightning. Lightning is one of the
most prominent causes of wildfire, and thus climate change leads to more fires.
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How Do People Deal
with Earthquakes?

Earthquakes are one of Earth’s natural
phenomena that occur more frequently
than you would normally anticipate. Even
though many won’t be as devastating as the
Haiti earthquake in 2010, earthquakes can
still leave tremendous impacts on people
living in the vicinity. The violent tremors
can result to severe building and
infrastructure damage and secondary
impacts such as homelessness, starvation
and diseases. Although the situation may
seem dire, residents of earthquake-prone
cities seem to be advancing new
technologies to cope with calamities.

Before elaborating on the methodology of
how citizens grapple the concern of
withstanding earthquakes, we have to know
how an earthquake is caused. Earthquakes
are usually caused when rocks on the crust
suddenly breaks along a fault. This sudden
release of energy discharges seismic waves
that make the ground shudder. The fault
plane is divided into the scarp and trace
which is where you see the most damage.
Along the fault is the epicentre, where
seismic waves are strongest and the waves
disperse out, causing much damage.

One of the methods people use to protect
buildings from earthquakes is a tuned mass
damper. This device, also referred to as a
harmonic absorber or seismic damper, is
anchored onto towering skyscrapers to reduce
the magnitude of the vibrations due to the
seismic waves. The pendulum-like structure is
placed near the top of the building as a
counteragent to theoretically absorb the
kinetic energy that is produced from the
building as it sways from side to side. The
pendulum would be swinging in the opposite
direction as the building, eventually bringing
the building to a stationary point by the
pendulum’s neutralizing force. This method
may have a hefty price of $ 4 million, it is
proven effective by the use of it in Taipei 101,
a 440m skyscraper in Taiwan. The building is
only 660 feet away from the fault line making
it prone to seismic shocks and tremors and
this device has alleviated the sway by 40%.

The more prevalent mechanism people use to
deal with earthquakes is with seismic
isolation. This contraption is placed
underground, mostly under old, historic
buildings of which their structural integrity
must not be changed, enabling the use of the
tuned mass dampers. For instance, this
design has been retrofitted by the San
francisco's city hall. The seismic isolation is a
technique used to reduce the effects of
earthquake ground shaking on structure, as
the building is isolated above the ground.
When a building is built away from the
ground, resting on flexible pads known as
base isolators, the building will only shake a
little or not at all during an earthquake.

With methods shown above, residents of
earthquake-prone areas have managed to
withstand the repeated damages that
earthquakes can cause. The two methods are
not the only approaches to this issue, there
has been other ideas such as an earthquake
invisibility shield, which attempts to make the
shock waves move around the building, or
processes such as the vibration absorber, but
both methods are still undergoing inspections
before being implemented in real life.
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Informative article

With an annoying yet appalling buzz, this unwelcomed intruder storms into our houses every summer. This
invader is responsible for more than 1 million deaths annually. Guess who this serial killer is? Yes--it is
mosquitoes. Although scientists have strived to eradicate mosquitos, the progress was slow--if not stagnant--
for years. However, a new recent study on Wolbachia pipientis, a bacteria dominant in 40 percent of the
arthropod species, seems to provide a promising outlook in this long-fought war.

How ludicrous this idea of using bacteria to kill mosquitoes may seem, many companies and startups have in
fact begun to invest in this new technology. MosquitoMate is one of these many companies and is currently
producing bacterium modified Wolbachia mosquitoes in the U.S. In a typical MosquitoMate laboratory, male
mosquitoes are grown and infected by a new strain of Wolbachia not found in the wild. These male mosquitoes
mate with female mosquitoes that do not carry the same strain of Wolbachia, leading to a malfunction of the
offspring’s parental chromosomes. Due to Wolbachia’s characteristics, the offsprings do not hatch from the
egg. 

Currently, MosquitoMate is providing service to 20 states across the U.S. and specifically targets the Asian tiger
mosquito (Aedes albopictus), the most prevalent type of mosquito in the U.S. Although the effects are not
conspicuous yet, many scientists have high expectations for the efficiency and eco-friendliness of this new
technology.

Yet, this technology isn’t perfect. First, this method will not be permanently available, as Darwin’s theory of
natural selection suggests. Out of billions of mosquitoes, there would still be some which are resistant to this
mechanism and actually succeed in hatching. This mosquito would have a gene resistant to the bacteria; as a
result, only these mosquitoes would be left in the end, reproducing and spreading their resistant gene again
and dominate the world.
However, the real threat lies in the dwindling population of mosquitoes. When most mosquitoes fail to
reproduce, the numbers of mosquitoes will decrease. While this may be beneficial for humans, the decrease of
population in mosquitoes is detrimental to the environment, as mosquitoes are one of the main pollinators in
the environment. When mosquitoes aren’t feeding on blood, they feed on nectar from flowers and this makes
them a prime pollinator to many of these plants they feed on. Plants like blunt bog orchid and early coralroot
are one of the many plants mosquitoes pollinate. Consequently, fewer mosquitoes result in a population
decrease of plants mosquitoes pollinates, thus causing rattling changes through the food chain. 

Humanity's new weapon in its feud
with mosquitoes
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Because of these existing problems in the mechanisms of MosquitoMate, some came up with alternatives:
releasing the original Wolbachia carrying mosquitoes into the wild. This mechanism doesn’t deter the
mosquito population, but it uses the fact that Wolbachia deters other arboviruses from infecting its host by
inhibiting their viral replication. Scott O Neil, who was the first scientist to prove this moved on to establishing
the World Mosquito Program, a non-profit organization that was built for the sole purpose of eliminating
mosquito-spread diseases such as Dengue or Zika. The organization’s first trials were held in Queensland,
Australia and it proved successful. Within 14 weeks of release, the local mosquito population that had
Wolbachia spread more than 90%, and the latest estimates show that it is now close to 100%. Also, significant
changes were observed in municipals, such as no local dengue transmission after four rainy seasons.

Yet, the most crucial benefit of the organization’s method is that it is cost-efficient. Once these mosquitoes are
released they mate naturally and produce Wolbachia offspring. (figure1) As a result, there is no need of
continuous release of mosquitoes like MosquitoMate as this method is self-sustainng. To add to this, this
method doesn’t decrease the mosquito population, so the plants will continue to be pollinated.

Humans have had a long-lasting feud with mosquitoes, the most deadly animal to humans that killed 1 million
people every year. Finally, humanity seems to have an upper hand. Wolbachia may be used in many ways, but
one thing sure is that it will always be an effective aid to humanity in controlling the arboviruses spread by
mosquitoes.



History of the Earth
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The history of the Earth is surprisingly long, about a
few billion years. Although there are numerous
explanations for this long history, science has given
birth to an elaborate and comprehensive theory.

4.543 billion years ago, surprisingly, the planet Earth
was a blob of gas and dust rather than the cradle of life
we know today. Then, gravity pulled bigger particles
such as asteroids and comets together, allowing
terrestrial bodies to form.

The Hadeon Eon
Then, 4.543 to 4.0 billion years ago, called the Hadean
eon, was an era of continuous collisions and
upheavals. Then, 527 billion years ago, a planet called
Theia crashed to Earth then parts of the Earth became
the moon. The Hadean eon was extremely hot, even
ranging to 230 Celcius at its extreme.

Archaea
The Archean eon ranges from 4.0 to 2.5 billion years
ago. In this era, the first continent was formed thanks
to tectonic activities and volcanic eruptions. Other
vitalities to human life also formed during the Archean
Eon, such as the first oceans and the magnetic field.
Remarkably, it is the Archean Eon that the Earth began
to form into the cradle of life that we know today. The
first life forms, although in the form of underwater
microorganisms, began to form 3.8 billion years ago.
Other organisms also formed during the Archean Eon;
in fact, the name “Archea” originates from the name of
these ancient organisms.

Proterozoic
The Proterozoic eon ranges from 2.5 billion years ago
to 541 million years ago. At the beginning of the
Proterozoic, the Great Oxidation Event happened,
causing a large rise in oxygen in the oceans that
caused almost all life on earth to go extinct. Even so,
the cause remains unknown. Then the “Snowball
Earth” anteceded this cataclysm. That is to say, the
Earth was so cold that it seemed like a giant snowball.
Surprisingly, life forms survived, and evolved to
become jellyfish, corals, trilobites, and other soft-
bodied animals.

Age of Animals
The Phanerozoic eon ranges from 541 million years
ago to the present-day (Holocene). The Phanerozoic
is divided into three groups called eras; Paleozoic,
Mesozoic, and Cenozoic, with each era again divided
into periods.

The cenozoic is where we are! More specifically, we
are in the Q in the bottom right.

Paleozoic, Cambrian, and the Ordovician
The Paleozoic is called the era of animals. The
Cambrian is the period of invertebrates and the first
vertebrates (a fish called Haikouichthys). This is the
period when the 8-meter long Giant Orthocone ruled
the low-oxygen oceans.

Silurian
This is the shortest period in the Phanerozoic, the
Silurian was less than 30 million years long but still
had giant sea scorpions.

Devonian
The Devonian saw the first land animals crawling on
the earth. The insects and spiders and centipedes
came first but then the amphibians came second. It
also had the 10-meter long armored fish
Dunkleosteus with a ferocious bite.

Carboniferous
The Carboniferous period is one that most people
would find disgusting. This period had more than
abundant oxygen, allowing invertebrates to grow
bigger. The Carboniferous saw the 2-meter long
centipede Arthropleura and the dragonfly with the
70cm wingspan, Meganeura.



Permian
This is when the famous Dimetrodon lived. The
quadrupedal reptiles started growing fur. The end
of the Permian had a huge extinction event that
wiped out 96% of all animals on earth because of
volcanoes.

Mesozoic, Triassic, Jurassic, and the Cretaceous:
The Reign of the Dinosaurs
The Mesozoic is often referred to as the age of the
dinosaurs. It lasted about 150 million years. The
Triassic period also had furry reptiles. Flying
reptiles with wings and fur ate insects. Dinosaurs
started to appear. Jurassic is the most famous

period, but not containing the most famous
dinosaurs. It had the longest living animal that
ever lived, Amphicoelias which reached a head to
tail length of 70 meters. It was a relative of the
famous, also Jurassic Brachiosaurus. Birds also
appeared. Then, the Cretaceous contained the
most famous dinosaurs. Birds could fly faster and
further. Flowers also appeared and so did bees. It
had the largest variety of dinosaurs. Mammals
became more abundant.

Cenozoic
The Cenozoic is the era that we live in. Now, we
are the dominant species of this era. However, it is
questionable whether our influence on this planet
was solely positive. We kill for food, leisure, and
even for entertainment. This chronology seems to
leave us with open-end questions.

Chronology of the Earth 



Mars as a new home
Mars, the fourth planet from the Sun and the second-smallest planet in the solar system after Mercury, bears
a striking resemblance with our planet, Earth. This connection, along with recent crises that humanity faces
such as climate change, has even spurred a discussion among scientists--should we actualize mass
immigration to Mars, or should we remain in our planet and improve it?

But first things first, what kind of a home is Mars? Mars is located on the fourth planet from the sun by
227,943,824km and is the second smallest planet in our solar system. Mars also has a core which is made of
Iron, nickel, and sulphur which gives the evidence that Mars had a magnetic field that Earth also has to keep
the living life forms on earth to live.

Mars also has two moons: Phobos and Deimos. Phobos means ‘fear’ in Latin, and Deimos means ‘Dread’ in
Latin. These two were created when asteroids flew near Mars. The colour of this planet is Red & Orange if we
look it at the distance( you can only see this rarely in the Night sky). However, if you take a closer look at this
planet, it looks more like the other common - surface colours such as: Gold, Green, Brown, and any other
colours depending on the minerals. The colour of Mars is Read and Orange, because the Mars soil has iron
oxide( Fe3O4) or rust particles in it. It is also because the atmosphere around Mars is very thin, and the
atmosphere itself is filled with 95% of Carbon dioxide, which is very deadly to us humans to live and breathe.

However, The soil of Earth and the soil of Mars are very different. The Earth's soil has lots of nutrients for
people to farm and grow food to eat, and helps the plants to grow. On the other hand, the soil on Mars is rich
and full of iron oxide, which makes the colour of the planet Mars appear red, and poor in nutrients, which
cannot grow plants very effectively. However, people can still grow plants on Mars if they put fertilizers in the
soil to have more nutrients ( such as human feces). The problem was that if the extreme cold temperature on
Mars interacts with the plants by system malfunction, the crops instantly died.

Today, Mars is very dry and has less water and it is extremely cold as low as -225 degrees Fahrenheit, but
billions of years ago, scientists say that Mars was once geologically active and had a watery surface with river
valleys and lake beads coiled around Mars. This evidence is shown in the Gale crater and Nili Fossae on
Mars. But as time flew by, large quantities of water on Mars evaporated and remains of water froze into a
Polar ice caps.

Some Scientists believes that there was a living life form on Mars and will exist again in the future. Lots of
Space program around the world tried to find the life form on Mars by sending robots, machines, and
Astronauts to find about it’s past, present, and future for a way to sustain life so that the people, animals, and
any living form can live on Mars since 1960. Unfortunately, none of them succeeds in it.

Life on another planet may still be difficult to find today or even in the future, but Mars can be the key to the
survival of humanity when finding Planets for survival. It is your turn to decide. Should we keep searching to
find a way to live on Mars, or instead improve the conditions on Earth to live safer?
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Informative Article

Eugenics is the philosophy and social movement that
argues it is possible to improve the human race and
society by encouraging reproduction by people or
populations with “desirable” traits (termed “positive”
eugenics) and discouraging reproduction by people
with “undesirable” qualities (termed “negative”
eugenics).
The development of the idea of eugenics started in the
United States in the early twentieth century. It was
upheld and energized by a wide range of individuals,
including government officials, researchers, business
leaders and other persuasive people who shared the
objective of decreasing the loads on society.

Adolf Hitler based some of his early ideas about
eugenics on the programs practised in the United
States. He was their most infamous practitioner; the
Nazis killed tens of thousands of disabled people and
sterilized hundreds of thousands deemed inferior and
medically unfit. After World War II and the Holocaust,
the American eugenics movement was widely
condemned. However, sterilization programs
continued in many states until the mid-1970s.

The idea of eugenics developed from Darwin’s theory
of natural selection. Natural selection is based on the
concept of “survival of the fittest”. Social Darwinism is
the idea that a place of a person in society was solely
due to your fitness or genes. Eugenics is the concept
that society can influence the course of human
evolution by allowing preferable genes to be passed
onto future generations while discouraging non-
preferable ones; it is almost like the application of
Social Darwinism.

Different social Darwinists have different views about
which groups of people are the strong and the weak,
and they also hold different opinions about the precise
mechanism that should be used to promote strength
and punish weakness. It is the selective breeding of
humans to produce "favourable" traits, as one might
do with livestock or dogs.

THEORY OF NATURAL
SELECTION AND EUGENICS

WriterÔ Ô Ô Ô Ô Ô Ô Ô Ô Ô EditorÔ Ô Ô Ô Ô Ô Ô ÔÔÔÔÔÔÔÔÔDesignerÔ Ô Ô Ô Ô Ô Ô Ô
Hyunseo NohÔ Ô Ô ÔSeyong JeongÔ Ô Ô Ô Bomi ParkÔÔÔÔÔÔÔ

To further investigate the theory of natural
selection, it is the key mechanism of the evolution
of the species, the change in the heritable traits
characteristic of a population over generations.
Natural selection favours characteristics that
support the survival of the species. A good example
is the spread of antibiotic-resistant bacteria. As
with most species, variation is present in bacterial
populations. This variation leads to natural
selection. When exposed to antibiotics, bacterial
mutations can occur leading to additional variation
within the population. Those bacteria with
variations that are resistant to the antibiotic are the
fittest for their environment and will survive to
pass on their resistant genes to their offspring or
through plasmids. Those bacteria that are
susceptible to the antibiotics will die. The allele for
the antibiotic-resistant characteristic will increase
in frequency in the gene pool and eventually, more
and more bacteria become resistant.

Methicillin and vancomycin are types of antibiotics
used to treat various infections, but resistance to
them is growing among bacteria. The most
dangerous bacteria include methicillin-resistant
Staphylococcus aureus (MRSA or golden staph),
vancomycin-resistant Enterococcus (VRE) and
multi-drug-resistant Mycobacterium tuberculosis
(MDR-TB). These bacteria pose serious public
health problems.



Opinion Editorial

It’s not just your imagination; summers are getting
hotter. As shown in the graph above, The temperature
of an average summer day is rapidly increasing year
after year. While some may expect a mere side effect
of a bit more sunlight, it actually has a massive impact
on our planet.

The side effects of hotter summers vary from health
problems to environmental problems. As for health
issues, heat causes heat exhaustion, which leads to an
increase in body temperature, heavy sweating,
clammy skin, headache, tiredness, and a weakened
pulse. Also, it is easy to develop a heart stroke under
severely hot weather. Statistics of www.popsci.com
state that deaths by heat-wave have increased by 2300
percent since 2001. Other health issues include
deteriorated mental well being and worsened
allergies.

Hotter summers cause various environmental
problems as well. For one, the heat from the sun
causes pollutants to react with atmospheric gases to
form ozone, which leads to worsened air quality and
pollution. This links with health problems, since
polluted air has many negative effects on our body.
Heat also has a strong impact on the ocean and the
freshwater ice by making freshwater warm, letting it 

Summers Are Getting Hotter
and Hotter
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easier to be contaminated. Moreover, the freshwater
ice melts andíallows less arctic animals to live on.

What may be the reasons for this awful rise in
temperature? The answer is simple: global warming.
Greenhouse gases such as carbon dioxide and
methane raise the temperature of our planet. The
burning of coal, oil, and gas,íalong with deforestation
and waste by people, also contributes to global
warming.

Everyone's participation is essential in order to prevent
climate change. To give some advice, first, eat wisely.
Cut back on meat, especially lamb and beef.
Furthermore, since food waste accounts for 8 percent
of the greenhouse gas, you need to make sure that you
only take what we can eat. Use bicycles or your own
feet for short-distance trips and reduce home energy
use. These are all very simple things that anyone can
do, and we all need to take part in stopping climate
change and loving our planet.



Global Warming
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According to Webster dictionary, global warming is a phenomenon where the average global temperature steadily
increases. Global warming is generally attributed to the greenhouse effect caused by human activity such as
burning fossil fuels and removing forests.

According to National Aeronautics and Space Administration, NASA, between the 1880’s and 2016, the average
temperature of the Earth increased by 1 degree celsius. While one may think that 1 degree celsius is not enough to
influence the Earth, it can cause immense problems. You can understand this by relating to your body’s
temperature. A human body's average temperature is 36.5 degree celsius. If that temperature goes up to 37.5
degree celsius, you become sick. When it goes up to 40 degree celsius, our brain is freezing and if it is above 41
degree celsius, you nearly die. NASA states that if we keep warming up the earth, our ecosystem will be severely
destroyed.

The consequences of global warming

Global warming is now in a highly dangerous state and numerous consequences will affect the earth if we keep if
it continues. According to Sky news, if the annual average temperature of the earth goes up to 2 celsius, the sea
level will rise by a meter and consequently 10% of the world’s population will be displaced. Moreover, according to
Sky News, 2 degrees celsius of the annual average temperature of the earth will kill 40% of amazon rainforests. As
a result, global warming will worsen and it will destroy the ecosystem on the earth.

The causes of global warming

According to Kevin Schmidt, a meteorologist in NASA, 80~90% of climate change on the earth is due to
greenhouse effects made by humans. According to the Google dictionary, “greenhouse effect” is a phenomenon
that greenhouse gases from human activity go to the atmosphere and trap the sunlight and radiate it. The gases go
to Earth’s atmosphere and act like a blanket, causing the temperature of the Earth goes up. Greenhouse effects are
made while burning fossil fuels and destroying the forests. On the other hand, only 10% of climate change is
caused by natural phenomenon such as El Nino, according to the Science Times. In addition, NASA states that
“Before the Industrial Revolution, global warming was not caused by human activity, but by nature”. This proves that
global warming is caused by human activity and especially during the Industrial Revolution, which is when people
started burning fossil fuels to operate factories. Another cause of global warming is deforestation, which means
burning forests. When forests are burned, greenhouse gases are released and trees that breathe carbon dioxide
and exhale oxygen disappear.

Global warming is a phenomenon that affects the whole world. Since we know the causes and consequences of
global warming, now is the time for all of us to make a step towards resisting global warming.
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The limits of human economic growth on planet Earth
has been exceeding over the past century. The first
obstacle is the environmental and natural resource
challenges that humans face. The second obstacle is
changing the manner and efficiency in which we use the
resources.

bbbThe world is facing incredibly serious natural resource
and environmental challenges: climate change, fresh
water depletion, ocean overfishing, deforestation, air and
water pollution, and the struggle to feed a planet of
billions. All of these changes are aggravated by ever-
rising demand - over the next 40 years estimates are
that demand for fresh water will rise 50%, demand for
food will rise 70 %, and demand for energy will nearly
double. At the same time, humans will need to overcome
climate change, depletion of rivers and aquifers, and
deforestation.

bbThe increasing demand has led to the exhaustion of the
planet’s resources. Humans have overshot the planet’s
carrying capacity. Economic growth- the root problem
driving our growing consumption and pollution- has to
end. Some past estimates show that eventually, the
global economy may even need to shrink to avoid
downright ecological disaster.

b

However, economic growth nor natural resources are an
issue. While finite, the supply of the planet resources
are vast in order for humans to thrive and for prosperity
to continue for decades. The real problem is the variety
of resources humans have access to, and the manner
and efficiency humans use them.

bThe ultimate solution to these problems is innovation-
innovation in science and technology that humans use
to tap into physical resources, and innovation in the
economic system that steers our consumption. The
current situation that humans face is a race between
depletion and pollution of natural resources, and a pace
of innovation on the other side. Greatly expanding the
global economy while at the same time shrinking or
even reversing our impact on the planet is possible.
Whether humans achieve this depends on the choices
we make.

bbAdvances in science and new technologies provide
new opportunities and sources of resources. The
catchment tower Warka in Ethiopia is one example of
these developments in science and technologies. Of all
the African countries, Ethiopia is particularly affected by
water scarcity. Women with children of the villages are
forced to travel long distances to get drinkable water,
which in most cases is very muddy and includes
contaminated waste of livestock and other animals.

COMBATING EARTH
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Installing Warka – an innovative solution
developed by two Italian engineers, based on the
simple principle of collecting water from the air as
a result of condensation is effective. The design
height of 9 meters and a weight of 60 kg consists of
a stand made of bamboo and special polymer
materials, and collects water droplets on.
Installation can assemble and install 4 people for a
couple of hours. The design of the day is able to
collect up to 100 litres of water without effort. The
Ethiopian language “warka” means wild fig tree,
which grows in the country and is a symbol of
fertility and generosity. In 2015, the plan to
establish similar catchment towered in several
villages across the country. Surprisingly, the
simple, cheap and elegant design has solved a
serious problem.

Another effective innovation is the vibrating
platform. The main problem with the new sources
of energy, such as wind turbines and solar panels
is that their installation requires a large area. Not
only that, such installations spoil landscapes. A
couple of wind turbines in a field on a background
of snow-capped peaks may look aesthetic, but
hundreds or thousands of turbines together – it’s
not exactly a pleasant sight. A way out could be the
installation, floating on the surface of the water
away from the shore.

In 2014, the competition Land Art Generation
Initiative (LAGI) artist Felix Chong presented the
vibrating platform, which was placed on the surface
of the sea and store wind energy via special sails. In
addition, the vibrating platform is able to
accumulate the energy of the tides with the
underwater part of the structure.

  In conclusion, humans must continue to find ways
to combat the depletion of natural resources and
continue to find more innovative solutions. The
field of science and technology must be developed
further to achieve better outcomes.



How Are Plate Tectonics and Climate ChangebRelated?
T h e s e  d a y s ,  t h e  E a r t h  i s  s e r i o u s l y  s u f f e r i n g  f r o m  c l i m a t e  c h a n g e .  C l i m a t e  c h a n g e
i s  c a u s e d  i n  v a r i o u s  w a y s ,  a n d  s o m e  o f  t h e  k e y  f a c t o r s  a r e  g r e e n h o u s e  g a s e s ,
r i s i n g  e m i s s i o n s ,  a n d  g l o b a l  w a r m i n g .  H o w e v e r,  p l a t e  t e c t o n i c s  i s  a l s o  o n e  o f  t h e
m o s t  i m p o r t a n t  c a u s e s  o f  c l i m a t e  c h a n g e .

P l a t e  t e c t o n i c s  i s  a  s c i e n t i f i c  t h e o r y  t h a t  d e s c r i b e s  t h e  m o v e m e n t  o f  p l a t e s ,
c a u s i n g  t h e  c o n t i n e n t s  t o  m o v e  i n  d i f f e r e n t  p o s i t i o n s  o v e r  t i m e .  T h e  E a r t h  h a d  a
t e c t o n i c  p r o c e s s  b e t w e e n  3 . 3  a n d  3 . 5  b i l l i o n  y e a r s  a g o ,  w h i c h  c r e a t e d  t h e  7
c o n t i n e n t s  i n  t h e  w o r l d .  I t  i s  d o n e  b y  t h e  d r i v i n g  f o r c e s  b e t w e e n  t h e  p l a t e s ,  t h u s
t h e  h o t  m a t e r i a l s  n e a r  t h e  E a r t h ’ s  c o r e  r i s e  a n d  c o l d e r  m a n t l e  r o c k s  s i n k .  T h e
m o v e m e n t  o f  p l a t e s  c a u s e s  e a r t h q u a k e s ,  v o l c a n i c  e r u p t i o n s ,  m o u n t a i n  b u i l d i n g ,
c h a n g e s  i n  o c e a n  c u r r e n t s ,  s u b d u c t i o n ,  a n d  m o r e .
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T h e n  h o w  d o e s  p l a t e  t e c t o n i c s  r e l a t e d  t o  c l i m a t e  c h a n g e ?  F i r s t l y ,  t h e  m o v e m e n t
o f  p l a t e s  a n d  c o n t i n e n t s  m a k e  t h e  t e m p e ra tu r e  h o t t e r  o r  c o l d e r  d e p e n d i n g  o n
w h i c h  d i r e c t i o n  t h e y  m o v e .  Fo r  exa m p l e ,  B r i t a i n  w a s  n e a r  t h e  e q u a t o r  a b o u t  3 0 0
m i l l i o n  y e a r s  a g o ,  b u t  a s  p l a t e  t e c t o n i c s  h a p p e n ,  i t  m o v e d  fu r t h e r  a w a y  f r o m  t h e
e q u a t o r .  T h e  c l i m a t e  i n  t h e  U K  i s  m o s t l y  c l o u d y  a n d  a  h i g h  t e m p e ra tu r e  i s  n o t
v e r y  f r e q u e n t .  T h i s  m e a n s  t h a t  t h e  p r o c e s s  o f  p l a t e  t e c t o n i c s  c a n  c a u s e  a
v a r i a t i o n  t o  a  c o u n t r y ’ s  a v e ra g e  t e m p e ra tu r e ,  c a u s i n g  c l i m a t e  c h a n g e .

S e c o n d l y ,  p l a t e  t e c t o n i c s  c a u s e  a  l o t  o f  p h e n o m e n a  t h a t  a f f e c t  c l i m a t e  c h a n g e .
Fo r  exa m p l e ,  i t  c a u s e s  v o l c a n i c  e r u p t i o n s .  W h e n  a  v o l c a n o  e r u p t s ,  t h e  h o t  m a g m a
f r o m  t h e  m e l t e d  m a n t l e  o f  t h e  E a r t h  r i s e s  t o  t h e  s u r f a c e  a n d  t h e  t e m p e ra tu r e  o f
t h e  s u r r o u n d i n g  r i s e s .  O n  t h e  o t h e r  h a n d ,  v o l c a n i c  g a s e s  l i k e  s u l fu r  d i ox i d e  c a n
c a u s e  g l o b a l  c o o l i n g .  I t  a l s o  c a u s e s  a  c h a n g e  i n  t h e  o c e a n  c u r r e n t s  a n d  g e n e ra t e s
m o r e  h e a t .  O c e a n  c u r r e n t s  h e l p  t o  d i s t r i b u t e  h e a t  a l l  a r o u n d  t h e  w o r l d  b y
t ra n s p o r t i n g  t h e  w a r m  w a t e r  a n d  t h e  p r e c i p i t a t i o n  f r o m  t h e  p l a c e  w h e r e  i t  i s  n e a r
t h e  e q u a t o r  t o w a r d s  t h e  p o l e s  a n d  c o l d  w a t e r  t o w a r d s  t h e  h o t  p l a c e s .  S o ,  w i t h o u t
t h e  o c e a n  c u r r e n t s ,  t h e  h e a t  c a n n o t  b e  e v e n l y  d i s t r i b u t e d ,  c a u s i n g  s o m e
c o u n t r i e s  b e i n g  t o o  h o t  o r  t o o  c o l d .

L i k e  t h i s ,  p l a t e  t e c t o n i c s  h a v e  s i g n i f i c a n t  i m p a c t s  o n  c l i m a t e  c h a n g e .  A s  I  s a i d
e a r l i e r  i n  t h e  p a s s a g e ,  c l i m a t e  c h a n g e  c a n  b e  c a u s e d  b y  v a r i o u s  w a y s ,  b u t  o v e r
t i m e  a n d  s t i l l ,  p l a t e  t e c t o n i c s  i s  p r e s u m a b l y  a f f e c t i n g  c l i m a t e  c h a n g e  t h e  m o s t .
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In biology, the term evolution indicates a cumulative change in the inheritable characteristics--or
phenotypes--of a population. A classic example of evolution is Darwin’s Finches, which evolved to
consume a greater variety of foods, ranging from large insects to the blood of iguanas.

Especially, selective breeding (also known as artificial selection) is the process by which humans
artificially cross-breed numerous species to selectively develop particular phenotypic traits. This process
allows humans to contrive organisms with more desirable characteristics, thus benefiting the human
race. The most famous example of selective breeding is the Aberdeen Angus, which is bred for beef.

Selective breeding is also used in fields other than raising cattle; the modern variety of dogs is the direct
product of selective breeding. Racing dogs such as greyhounds were rendered more sleek and agile
through selectively breeding the slender and muscular greyhounds. There are also toy dogs like the
Maltese or chihuahua that have been artificially bred to be small in size to meet the consumers’ wants.
Cows are also bred for a myriad of reasons: most commonly for
an increased amount of milk, muscles, or fat and protein content. Below is a picture of a cow named the
“Belgian Blue,” a much brawny species compared to its counterparts.
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Selective Breeding

These cows maintain such muscular builds only because mutation through several generations allows
the development of myostatin, which is crucial for muscle development. Cattle breeding like this case is
mostly done for beef. Besides dogs and cows, there are other cases like horses being bred to run faster,
chickens being bred for more eggs, wheat being bred for more grains, and watermelon being bred for
no seeds.



Typhoon
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Typhoons have occurred since ancient times. A
typhoon is a mature cyclone, occurring in tropical
oceans. It mostly happens in the Northwestern
Pacific Basin, located in the northern hemisphere.
In fact, one-third of the typhoons happening in our
world occur in this region.

How is a typhoon made or formed? A typhoon start
as a small tropical thunderstorm. The moisture of
ocean is pulled by strong wind and is heated up by
the thunderstorm, causing more evaporation to
happen by letting more air to flow to the centre of
the storm. Finally, all heat and air flow towards the
eye of the storm and causes a typhoon.

Most typhoons occur in the northwest Pacific, more
specifically in the ‘Pacific Ring of Fire’, which
include countries like Japan, Canada, New Zealand,
and Chile. Japan is one of the countries with the
most perpetual occurrence of typhoons
- approximately 20 typhoons hit the country every
year. The diagram below shows that Japan is right
on the track of the Pacific Ring of Fire.

People fear typhoons since their effects are fatal.
For example, threatening weather conditions such
as heavy rain, strong winds, enormous waves,
landslides, salt wind, floods, and more can be
caused. Not only that, typhoons has the capability
of carrying infectious diseases; water-borne
diseases such as cholera, hepatitis A, and typhoid
fever and vector-borne diseases such as malaria
and dengue.

In South Korea, Typhoon Maemi was the most
powerful typhoon to strike the nation since
record-keeping began in the country in 1904.
Maemi formed on September 4, 2003 from a
disturbance in a monsoon trough in the western
Pacific Ocean. The storm developed a well-defined
eye under favorable conditions. Nationwide,
Maemi destroyed 5,000 houses, damaged 13,000
homes, and left 25,000 people homeless.
Furthermore, South Korea reached its poorest rice
harvest due to the widespread crop damage.
Maemi killed 117 people and ₩5.52 trillion won
of damage was estimated. 

To prepare for typhoon, build an emergency kit
and make a family emergency plan to determine
where you would go and how you would get there
if you needed to evacuate. Besides, make plans to
secure your property. If hurricane outbreaks,
secure your home by closing shutters and avoid
using the phone. However, most importantly, keep
an eye on radio and television for weather
information.
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Every summer, this unwelcomed intruder--namely a mosquito--pierces your skin to enjoy a drop of your blood. However,
did you notice that these summer nuisances began to become less of a disturbance recently? In fact, according to a
recent study, the average amount of mosquitoes per month has dipped a huge 29 percent, from 2556 mosquitoes to
1825 this year. Numerous causes account for this sudden disappearance.b

Firstly, mosquitos are highly sensitive to fluctuations in temperatures. Even a slight increase or decrease in the
temperature could wipe out mosquito populations. Especially hot weather trigger metabolism in the mosquito’s body,
eventually accelerating growth. Consequently, mosquitos die faster as a result of this faster growth. Needless to say,
lower temperatures hinder the movement of mosquitos and also temper their growth.b

Humidity is also a factor that cannot be overlooked. Indeed, mosquitos are small creatures, meaning that their
movements are affected by water molecules to a greater degree than humans are. The effect of a water droplet on a
mosquito may be equivalent to a tsunami to a human.bThis damage happens more in the daytime since the daytime
often has higher humidity. Therefore, in tropical regions with extremely high humidity, mosquitos flourish during the
nighttime.bHowever, if the night times are hot or if the tropical night’s phenomenon continues, mosquitoes cannot be
active. The tropical night phenomenon is an indication of global warming, causing non-tropical regions to exhibit quasi-
tropical weather during the nighttime. If you were disturbed in the summer due to abnormally sticky feelings, this
phenomenon is probably the culprit. If this adverse climate conditionblasts for a few days, they fall into estivation,
which means sleeping through the entire summer.

Global warming affects mosquito populations in other ways as well.bMosquitoes have a habit of spawning eggs in
water, often puddles or gaps between windows. Due to climate change and droughts, the need to find sources of water
becomes evermore greater for mosquitoes. However, people nowadays usually shut down the windows and turn on the
air conditioners which makes it difficult for the mosquitoes to enter residences.

The decline in mosquito
populations: boon or bane?



For better or for worse, this means that our summer nighttime sleeps will be far more comfortable. Also, considering
the huge deaths due to malaria--which is contracted by mosquitos--this declining population is indisputably a boon
to humanity. Or is it really so?b

Most importantly,bwe must acknowledge the complicated and intricate nature of the ecosystem. Granted, mosquitos
are a nuisance to human beings. But what about the animals that feed on mosquitos, or the animals that form
mutually dependent relations with mosquitos? For them, the existence of mosquitos is not simply a matter of
nighttime sleep--but rather a matter of life and death. The ecosystem is much complicated than we humans can
predict--and even the slightest changes can have the most overarching impacts. It is simply selfish and arrogant
that we obliterate an entire species for the sake of human beings. The true solution to this pandemonium regarding
malaria would be to develop effective and affordable cures, not to wipe out an entire species.

Also, the extinction of mosquitos does not necessarily mean that vector-spreading species will disappear from this
planet. Yes, mosquitos might not bite us. However, there are other insects that can cause as much as, if not more,
trouble to humans. When mosquitos become extinct, it is more than plausible that these insects take the positions
of mosquitos. Even worse, humans cannot prepare for such changes, as we cannot predict which insect will become
the "next mosquito." A most troubling situation would be when an entirely new disease is spread through this "new
mosquito." This absence of knowledge would mean the introduction of another mass-destruction bacteria into the
poorest regions of the planet.b

I am not the only one to state the importance of mosquitos to the ecosystem, and there is a divide in public opinion
of this phenomenon. While some suggest that the decline in mosquito populations is a boon to humanity, others
believe the opposite, citing the deleterious impacts on the ecosystem. But above all, the ecosystem must not be
manipulated for the selfish needs of humans



You might be familiar with Benjamin Franklin’s kite-
lightning experiment. There was a man who attempted to
copy his experiment. Dr Richmann was the one and was
instantly killed by the lightning. There was a huge gain,
however, in this deadly result - ball lightning could be
first reported in St. Petersburg in Russia in 1754.

Ball lightning is a glowing grapefruit-sized ball of gas. It
usually appears during thunderstorms as a floating
sphere that can shine as brightly as a 100-watt lightbulb
in colour from blue to orange to yellow and lasts for
about 20 seconds. The area of ball lightning is yet
mystified and normally described as a bizarre
phenomenon and there aren’t many universally accepted
theories explaining ball lightning.

“What causes ball lightning?” This question struck a
number of scientists in the world. They came up with
the competing theories which cited microwave radiation
from thunderclouds, oxidising aerosols, nuclear energy,
and even black holes as possible causes. Here, I want to
present some of the most competitive theories that are
widespread and verified in some ways. The first theory
brings silicon to explain this phenomenon. This was
proposed by John Abrahamson at the University of
Canterbury in Christchurch, New Zealand. He stemmed
his theory from the idea that a chemical reaction of
silicon particles burning in the air causes the ball
lightning. Silicon is converted into pure silicon vapour by
being combined with oxygen and carbon. As the vapour
cools down, the silicon condenses into a fine dust. The
particles in this fine dust are attracted to each other by
the opposite electrical charge created by the lightning
strike, binding together into an electrical ball. At the
later stage, silicon burns and recombines with oxygen in
the air, resulting in the glow and heat like any other
lightning. The ball lightning disappears after the silicon
is completely burned out. In order to verify this theory,
researchers Antonio Pavao and Gerson Paiva of the
Federal University of Pernambuco in Brazil have been
working with this hypothesis. They applied 140 amps of
electricity to the silicon substrate, which vaporized the
substrate and sometimes produced golf ball-sized
fireballs. There is a similar theory in the context that
silicon is being taken to account. In 2012, Chinese
scientists recorded the first video of ball lightning.
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The Mystery of Ball Lightning



According to the emission spectrum of ball lightning in
the figure, it appears that ball lightning contains the
elements in soil - silicon, iron and calcium. Therefore, this
theory suggests that elements in the soil are to blame
for ball lightning. It claims that a cloud-to-ground
lightning strike might vaporize the soil’s silicate
compounds, which react with the surrounding
atmosphere to produce a ball of light. The first theory I
presented, however, is contradicted by John Lowke, a
CSIRO scientist. He pointed out two points. One, the
observation occurred when there was no thunderstorm.
Also, it was driven by ions from the aircraft radar
operated at maximum power during a dense fog.

John Lowke, who found out the flaw from the first theory,
came up with the most appealing theory. He was the
leader among CSIRO scientists and Australia National
University, who published a paper in the Journal of
Geophysical Research-Atmospheres entitled ‘The Birth of
Ball Lightning’. They presented a new theory focused on
how lightning can pass through the glass, like a window.
The theory suggests that ball lightning is caused by the
ions made by a lightning strike near the glass. The ions
could pile up on one side of the glass and create an
electric field, exciting air molecules on the other side,
which would release photons and create a glow

It also proposes that ball lightning is caused when
dense leftover ions are swept to the ground following
a lightning strike. This theory could be verified by the
eye-witness by two former US Air Force pilots. Former
US Air Force lieutenant Don Smite recalls: “After flying
for about 15 minutes, there developed on the radome
(radar cover) two horns of Saint Elmo’s fire. It looked
as if the aeroplane now had bull’s horns...they were
glowing with the blue of electricity.” Moreover, it was
unique and significant in the way that it utilized the
standard equations for the motion of electrons and
ions and explained the ball lightning with the
mathematical solution for the first time.

The mystery of ball lightning is not yet revealed, but
there are quite a few theories that are really appealing
as presented above. As most of them have valid
evidences as well as contradictions, it would be fun
to compare them as you read through. Keep up with
ball lightning and you might be the one who changes
the view of how we see this strange phenomenon!
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There are numerous types of natural disasters,

each deadlier than the other. Tornados,

Hurricanes, floods, earthquakes, droughts, etc.

But among those, this article will focus on what

I believe is the most destructive disaster,

wildfires.

Wildfires are like deadly, destructive, blazing

monsters that destroy everything in its path. In

my hometown, there was a big wildfire in the

forests that resulted in numerous injuries and

deaths and homes being destroyed. This is one

of the reasons why I chose to write about this

particular disaster, as I witnessed firsthand the

great impact it had on people’s lives.

So, what are wildfires? The dictionary defines it

as an uncontrolled fire in an area of combustible

vegetation occurring in rural areas. In the US, an

average of 72,400 wildfires wiped out more than

7 million acres of land. As the earth gets hotter

and drier due to climate change, the risk of

wildfires is reaching its peak.

The impact that wildfires have on every

aspect of the earth varies from environmental

problems to economic problems. They take

away homes, wildlife, and vegetation,

mercilessly destroying habitats of animals.

They also produce a great amount of smoke,

which results in the pollution of the air. Also,

when water is drenched into the soil to

weaken the fire, it makes the ground erode

and therefore, useless.

Although wildfires are classified as a ‘natural

disaster’, only a small quantity of them occur

naturally in their own accord. About 85~90

percent of wildfires result from human causes

such as discarded cigarettes, unaccompanied

campfires, and misplaced shards of glass. To

reduce the number of wildfires, we must all

take a part to always be careful and aware.

Wildfires: bBlazing Monsters of Destruction



Different Types of Volcanoes
Did you know that Jeju island was created by volcanic eruptions? About 2
million years ago, the basic structure of the Jeju island has formed by the
volcanic activity occurred underwater. After several more eruptions, Mountain
Halla was created. Like Jeju Island and Mt. Halla, there are many volcanoes
formed by volcanic activities. The volcanoes are divided into four main types;
cinder cone, composite, shield, and dome volcano. The most basic and
common type is cinder cone.

Cinder cone is created by lava filled with gas, which explodes and breaks the
lava into cinders. Cinders get solidified while they fall back around the hole and
form a bowl shape. This is called the crater. Then, lava is poured out of the
crater and flow down the volcano. This is the basic steps of the process of a
cinder cone’s eruption. Since it is the most common type of volcanoes, there are
many examples of cinder cones around the world. There are Grand Sarcoid,
Auvergne in France, Itcha Range, British Columbia in Canada, and El Jorullo,
Michoacán, in Mexico.

The second type is composite volcano, or stratovolcano. Composite volcano is a
steep-sided volcano, and it means the lava cannot reach the ground before it
cools down, so the volcano is steep. Also, it causes pyroclastic flow, which is a
mixture of hot dust and volcanic materials that goes over 400 degree celsius.
The volcano can rise over 2.44 kilometers, and it is highly explosive due to the
thick lava. There are Mt. Fuji of Japan, Mt. St Helens of the United States, Mt.
Pinatubo of the Philippines for the examples of composite volcanoes.

Dome volcano, also called as acid lava cone, is the steepest volcano among the
4 types. This is because the volcano is made of acid lava which are very thick
and sticky. Like composite volcano, it takes a very short time for the lava to be
solidified, so the volcano becomes steeper and steeper. The high silica content
makes the lava very thick. Most dome volcanoes, or acid lava cones, have their
crater filled with solidified lava. Musuan Peak, Mindanao, Bukidnon, Mont
Gerbier de Jonc, Ardèche, and Ranakah, Flores are some examples of dome
volcano.

The last type is the shield volcano. It is the most peaceful volcano, which means
it causes very small injury of people. The volcano has low slopes, because of the
fast flowing lava. The lava can go for long distances, so although it has a low
chance of injuring people, properties can easily get destroyed. It is not
explosive, but there are frequent explosions. For examples of the shield volcano,
there are Mt. Kilauea and Maunaloa of Hawaii.
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In a world with an ever-growing population and an

immense focus on productivity, more and

moreí skyscrapers and towering apartments seem to

appear more and more by each day. While we take

these spaciousí edifices of efficiency for granted, it is

easy to overlook how these buildings emerged. In the

lecture "designing cities," the University of

Pennsylvania delivers a comprehensive chronological

summary of the development of cities.í

The lecture divided urban development into before,

during, and after the industrial revolution.

Unsurprisingly, the industrial revolution seemed to

take importance to urban development as Jesus did on

Christianity.

Prior to the industrial revolution, cities were defined

by four traits: walls, gridded structures, a public space,

and a central axis. Klagenfurt of Austria, Rome, and

the Monpazier of France were prominent examples of

this characteristic. Impressively, this general rule holds

true across cultures as well. Xi-an, a city that was the

prototype of all ancient Chinese cities, was built on a

central axis that penetrates the central palace, 5*6

kilometer wall, 11 gates, and a gridded plan.íThen, the

industrial revolution began to facilitate trade and

build various transportation, allowing a major change

in the concept of time and distance. These alterations

led to the expansion of cities and the intensification of

city centers. Often this intensification of development

led to social unrest, heavy traffic, and environmental

problems.

Review: UPenn Lecture on "Designing cities"

Nowadays, cities seem hugely different from the

monotonous, overpopulated squalor of the industrial

revolution. Ironically, it was the worldwide

depression and world war two that caused such

changes. Due to these factors, the evolution of cities

was kept stagnant, creating an illusion of a stable

urban pattern. Then, a central business district began

to emerge. These single urban centers were often

located in the central cities and had fashionable

roads that connected them to the wealthiest suburbs.

However, in the shades of the prosperous business

districts were slums and industrial areas resided by

the poor. Then, car ownership changed this all as

people could reach farther and farther. Countryside

regions began to develop as a result, and “edge

cities”--new cities in the countryside--emerged. But

when edge cities gathered too much population,

they began to become dysfunctional, leading to the

revival of old cities.



The Core (2003)
Sophie Shin

Review
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Even today, there are scientists that say the mystery is
more beneath than beyond, as there isn’t any
information about the earth’s ‘underworld’.
bbThis movie, “The Core”, which was released in 2003,
sets up a science fiction background that is focused on
going deep down to the core. The core has stopped its
rotation, causing irregular activities onto the earth’s
magnetic field. This left the earth unshielded from solar
radiation, causing further problems. This problem was
caused by a scientist’s attempt to control earthquakes
through the core(Project DESTINI) and use it for military
purposes.
b

bbIt first started with doves raining from the sky losing its
navigation in Boston, people with pacemakers dying all of
a sudden in 10 block radius in Boston, the Golden Gate
Bridge collapsing, and the Ancient Rome Colosseum that
has defended its stage for almost 2000 years also falls
down. It did not take long for the government to realise
that this phenomenon was not caused through mere
weapons, but it was a ‘global’ issue.
bbThis movie holds rather a unique setting of having a
possibility for the earth’s core to stop spinning, which
would bring a catastrophic effect to the whole population
and earth itself. The movies didn’t have a positive
approach from the audiences as it was considered rather
‘unrealistic’. According to Elvis Mitchell of the New York
Times, the movie is regarded as ‘brazen silliness’, also
belittling the casts with their ‘inability to give the
picture(the movie theme) a spin’.



Selective breeding, like many other scientific technologies, possesses both advantages and disadvantages. In the
aspect of advantages, it is marvelous that it is possible to create a new beneficial variety of crops which could also
lead to creating a whole species of crops or animals that are resistant against most diseases. Furthermore, it
would be highly helpful as this type of breeding would result in more favorable features in their products such as
bigger or sweeter fruits. However, there are also disadvantages to it such as having a decrease in the variety since
selective breeding will only let certain types develop, crops or animals that humans desire. This will eventually lead
to a decrease in the amount or even extinction of other various species. Moreover, it could also be viewed as a form
of animal cruelty since the anguishes of the animals that compulsively reproduce is not considered.

According to Charles Darwin's theory of evolution by natural selection, organisms that possess heritable traits that
enable them to better adapt to their environment compared with other members of their species will be more likely
to survive, reproduce, and pass more of their genes on to the next generation. Selective breeding is what clearly
serves his theory since it starkly shows that generation after generation produced through certain breeding rules
affects their physical characteristics as humans’ intentions.

Nevertheless, there are definitely some shortcomings that make selective breeding weaker evidence for evolution-
that they are artificially done. The term selective breeding keeps raising these questions of whether it would
actually happen in nature. If so, how, without human technology and selection? There are more biological
phenomenons and elements that could help selective breeding be more credible such as natural selection.
Accordingly, evolution cannot be satisfactorily explained only by selective breeding itself and needs more concepts
to be fully interpreted.

In conclusion, selective breeding is an innovative technology that could change our perspective of evolution.
However, it seems ever more important that it is done in ethically for the sake of public or scientific research.



Review

When you are finished drinking water, where do you put
the empty plastic bottle? Do you recycle it? Or do you just
drop it on the floor? This may seem like an unimportant
decision, but reality points at the opposite: this action is
a serious dilemma that heavily shapes the future of our
planet.

The plastic molecules in the bottles are originally formed
by chemically bonded oil and gas molecules which are
called monomers. These monomers bond into long
polymer chains, thus forming the plastic destined to
become bottles. This is why plastic bottles do not decay
easily and take 1000 years. Then, where do they all go
when they are thrown away? The video we watched gave
three alternate ways we could deal with the empty
bottle, and how that choice would affect the
environment.

The first situation is when you throw them away in a
regular trash can instead of recycling them. These plastic
bottles are brought to a dump, with other regular trash.
Mounds of plastic bottles expand each day. As plastic
bottles sits there, rain gathers into the dump. When
gathered water and water-soluble compounds meet, they
create a toxic stew called leachate which can move into
groundwater, soil and streams. They can also be
consumed by unsuspecting mammals and plants. This
toxic material poisons the ecosystem and harms wildlife.

The second situation is when we choose to simply
neglect them, by throwing them away in nature and
wildlife. The neglected plastic bottle gets swept away
by a flowing river, toward a lake, and gradually to the
ocean. The ocean pulls thebbottle into a massive vortex
that leads it into a giant accumulated pile of trash in
the middle of the ocean, called the Great Pacific
Garbage Patch. This is just one of the 5 plastic-filled
gyres in our planet. This damages the environment in so
many ways, from water pollution to a disruption in the
food chain. But the biggest, most impactful problem of
them all is that when fish and marine animals consume
these toxic bits of plastic, they get caught by
fishermen and eventually get eaten by- you guessed it.
Humans.

The last situation is to recycle it into something else. If
you recycle it, plastic bottles are ground than melted so
that it can be something else. At this state the melted
plastic bottles can be recreated to whatever consumer
wants. This is the most appropriate way because it’s
the only way to deal with the bottles without poisoning
ecosystem or pollute the water.

As we can clearly see, we can gain so many benefits by
recycling plastic bottles, both environmentally and
socially. The choice is yours; will you participate in
saving the earth by recycling or will you cause further
damage to it?

What Really Happens
To The Plastic You Throw Away
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How old is the sunlight you feel?
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Everybody knows that nothing is faster than light. Everybody also knows that it traverses the solar system in a
whoosh. However, here’s something you might not be aware of - the sunlight that illuminates your room right
now might have been created at the centre of the Sun more than thousands of years ago.

Light travels at 300,000,000 metres per second, and the Earth is 149.6 million kilometres away from the Sun
on average. Since speed is distance over time, it works out to be approximately 8.31 minutes for light to leave
the Sun and reach the Earth. If the Sun suddenly disappeared from the Universe, it would take more than 8
minutes for us to realise it and start panicking. Weird, right? What’s more, the same light waves you feel have
probably been around inside the Sun for tens of thousands of years beforehand.

It all starts in the core of the Sun, where billions of hydrogen atoms fuse with each other to create helium. As
a result, two types of particles are created: neutrinos, which are elementary particles that rarely interact with
physical matter, and gamma rays, which are high-energy light particles that powerfully interact with matter.
While the neutrinos can shoot through the sun with ease, every time the gamma rays collide with an atom,
they are absorbed and re-emitted in a random direction.

The radius of the sun is about 695,000,000 metres - a distance that light can travel in two seconds. However,
since the light particles, or photons, inside the Sun do not travel in a straight line, it takes considerably
longer for light to reach the Earth. Once a photon of light is born, it travels at the speed of light until it
collides with a charged particle and is diverted in another direction. Although the density of the Sun
decreases immensely from its core to the photosphere, the typical distance a photon travels between charged
particles varies from 0.01 cm at the core to 0.3 cm closer to the surface.

                                          The interior of the sun, consisting of three major zones

Now that you know, or assume, a typical distance between collisions of particles, you have to figure out how
many steps a photon takes to move from the Sun to its surface. The photons take a path known as the
drunkard’s walk or random walk. Imagine a man who is so drunk and cannot walk in a straight line. He leans
on one lamp post and struggles to get to the next one. Every step he takes is in a random direction.
Therefore, to calculate how long it will take for him to arrive at his destination, you take the number of steps
it would normally take, N, and square-root it. This is how every photon travels from the core of the Sun to its
photosphere. If a photon takes a sequence of N random steps, the distance it travels from the starting point
to the end will be the square-root of N. For example, 100 random steps will take a photon to travel 10 metres,
but it will take 10,000 steps to travel 100 metres, and one million steps to travel one kilometre, and so on.



                                                            Simulation of light escaping the Sun

Since the density of the Sun changes from the core to the surface, the interior of the Sun is commonly
represented as a collection of nested shells of matter, each having a typical average density. This allows you to
calculate the number of steps a photon takes to travel through each shell. During each step, the photon travels
at the speed of light, so you can calculate the time required for each step. When this time is multiplied by the
number of steps taken, you will get how long it takes the photon to traverse each shell, and by adding up times
for all the shell, you will get the total time a photon needs to escape the Sun. When this random walk process
is applied to the interior of the accurate Sun model, most age of sunlight will be between 10,000 and 170,000
years!



Opinion Editorial

“We depend on the forest, and the forest depends on
us.” As stated by Nito Uvenibo, the forest is a crucial
part of the Earth and to humans. Unfortunately, humans
are destroying the environment for their own benefit.
The Amazon forest, which is the largest forest in the
world, has been burning for more than 3 weeks. INPE
research Alberto Setzer stated that “The dry season
creates favourable conditions for the use and spread of
fire, but starting a fire is the work of humans, either
deliberately or by accident." Therefore, lots of people
assume it was started when the farmers were burning
the trees due to the fact that it's the farming season.
In my opinion, burning the forest for several farmers'
benefits which can cause a huge fire like the current
one must not repeat.

Firstly, habitats for both animals and plants are being
destroyed. By this cruel action, thousands of animals
and plants or even more have been massacred and
more than 25 per cent of the forest is burnt. This is a
serious problem in both the short term and long term.
Right now, the Amazon fire is only attacking the
animals and plants living on the ground. However, as
time goes by, the aquatic habitats are going to be
affected as well. The populations, diversity, and the
ecology of a wide variety of living organisms will be
influenced. Furthermore, due to the fact that the
Amazon forest is very large, researchers would lose the
chance to discover all the flora and fauna in that area.
Still, nowadays scientists are finding more and more
denizens that we can’t find it elsewhere. However, this
gigantic fire has made it difficult for scientists to
continue their work on finding and saving animals and
plants and has destroyed the works that the scientists
achieved so far. The endangered species that only exist
in the Amazon forest are dying out and scientists fear
that it can’t be recovered. This fire has a huge effect
not only on the animals and plants but also on the
people’s life and health.

Secondly, the deforestation of the Amazon forest will
soon affect people and the world. If the forest
continues to be in the fire, it will soon encounter the
worst scenario: the forest dieback. As the trees in the
tropical forest dies out, there won’t be enough
evaporation happening. Then, other short floras living in
that area won’t be able to sustain their life. The forest
will continue to die out more and more as time goes
by. Humans won’t be able to do much to stop this
cycle. To satisfy the greed of certain people, we can’t
give up what everyone in the world has. Brazil’s
National Institute for Space Research (INPE) has
reported at least 74,000 fires in the Amazon so far
this year, an increase of 84 percent compared to the
same time last year. This is a serious problem because
the Amazon rainforest plays an important role in
regional and global climate.

Therefore, a firm solution that can provide protection
for the forest needs to be found. But first, the Amazon
rainforest fire must be stopped in the first place.
People all around the world and the Brazil government
need to try to save as much forest that is left and try
their best to stop the ongoing fire that will cause
irreversible harm to the Amazon forest.

.

WE ARE DESTROYING OUR OWN
INDISPENSABLE RESOURCES, FORESTS
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The limits of human economic growth on planet Earth has
been exceeding over the past century. The first obstacle is
the environmental and natural resource challenges that
humans face. The second obstacle is changing the A key
question for climate scientists in recent years has been
whether the Atlantic Ocean’s main circulation system is
slowing down, a development that could have dramatic
consequences for Europe and other parts of the Atlantic rim.
But a new study suggests help may be on the way from an
unexpected source- the Indian Ocean.

The new study is the latest in a growing body of research
that explores how global warming may alter global climate
components such as the Atlantic meridional overturning
circulation (AMOC). AMOC is one of the planet's largest water
circulation systems. It operates like a liquid escalator,
delivering warm water to the North Atlantic via an upper limb
and sending colder water south via a deeper limb. Although
AMOC has been stable for thousands of years, data from the
past 15 years, as well as computer model projections, have
given some scientists cause for concern. AMOC has showed
signs of slowing during that period, but whether it is a result
of global warming or only a short-term anomaly related to
natural ocean variability is not known.

There is no consensus yet, but the issue of AMOC stability
should not be neglected. The mere likelihood that the AMOC
could collapse should be a strong reason for concern in an
era when human activity is forcing significant changes to the
Earth's systems. “The last time AMOC weakened
substantially was 15,000 to 17,000 years ago, and it had
global impacts," according to Fedorov, of Yale University.

For the new study, scientists have looked at warming
in the Indian Ocean. The researchers said their
modeling indicates a series of cascading effects that
stretch from the Indian Ocean all the way over to the
Atlantic: As the Indian Ocean warms faster and faster,
it generates additional precipitation. This, in turn,
draws more air from other parts of the world, including
the Atlantic, to the Indian Ocean. With so much
precipitation in the Indian Ocean, there will be less
precipitation in the Atlantic Ocean, the researchers
said. Less precipitation will lead to higher salinity in
the waters of the tropical portion of the Atlantic -
because there won't be as much rainwater to dilute it.
This saltier water in the Atlantic, as it comes north via
AMOC, will get cold much quicker than usual and sink
faster.



"This would act as a jump-start for AMOC, intensifying
the circulation," Fedorov said. "On the other hand, we
don't know how long this enhanced Indian Ocean warming
will continue. If other tropical oceans' warming,
especially the Pacific, catches up with the Indian Ocean,
the advantage for AMOC will stop." The researchers said
this latest finding illustrates the intricate,
interconnected nature of global climate. As scientists try
to understand the unfolding effects of climate change,
they must attempt to identify all of the climate variables
and mechanisms that are likely to play a role, they added.
"There are undoubtedly many other connections that we
don't know about yet," Fedorov said. "Which mechanisms
are most dominant? We're interested in that interplay."

Scientists have so far come up with the theory of the
Indian Ocean- how the temperature change there would
also bring effects to the Atlantic Ocean and other parts
of the world. As we are in the stage where climate
change is prevalent and unpredictable, scientists must
continue to dig into both the causes and effects of the
changes in the Atlantic Ocean. More research must be
done towards the past, where there has been cases of
extreme climate change and link them to the current
changes of the Atlantic Ocean. Parts in the world other
than the Atlantic and the Indian Ocean must be observed
meticulously. It is natural that visible changes will
happen in the Pacific and Southern Ocean sooner or later.
Scientists must make sure to find early signs by keeping
a close eye- and find out more about the relationship
between the growing change of all oceans.

Ever since the era where science has first been recorded
and explored, numerous changes and adjustments have
been made. Surely, this intricate puzzle of the Atlantic
Ocean has many more secrets that have not yet been
identified. The Indian Ocean may not be the only theory to
explain this.

Scientists have so far come up with the theory of the
Indian Ocean- how the temperature change there would
also bring effects to the Atlantic Ocean and other parts
of the world. As we are in the stage where climate
change is prevalent and unpredictable, scientists must
continue to dig into both the causes and effects of the
changes in the Atlantic Ocean. More research must be
done towards the past, where there has been cases of
extreme climate change and link them to the current
changes of the Atlantic Ocean. Parts in the world other
than the Atlantic and the Indian Ocean must be observed
meticulously. It is natural that visible changes will
happen in the Pacific and Southern Ocean sooner or
later. Scientists must make sure to find early signs by
keeping a close eye- and find out more about the
relationship between the growing change of all oceans.

Ever since the era where science has first been recorded
and explored, numerous changes and adjustments have
been made. Surely, this intricate puzzle of the Atlantic
Ocean has many more secrets that have not yet been
identified. The Indian Ocean may not be the only theory
to explain this.



15 Minutes of Terror
On³6th of September 2019, ‘Vikram’ did not survive the ‘15 minutes of terror’.

Thanks to India’s recent developments in astrophysics, the ISRO³(Indian Space Research
Organisation) successfully entered the competition on moon landing. 15th of June 2019, the ISRO
launched its first moon landing spaceship (Chandrayaan-2) and estimated that it would enter the
moon’s orbit by mid-August. Chandrayaan-2 met the expectations on the 20th of August, and after
several days, its main body section (Vikram) was shot to the surface of the moon for landing.

Although everything seemed plain-sailing until this stage, Vikram proved no exception to the “15
minutes of terror,” the potential crisis for every moon landing operation. Typically, during this “15
minutes of terror,” a lander’s central computer executes a series of complex commands necessary for
a safe landing. Thus, despite having an automatic landing system, all actions are usually done
manually.

These were the steps of Vikram which occurred, as expected, until losing its connection.
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Lunar lander begins its descent by propelling itself out of the orbit of the moon and
orienting itself in the right direction

Often the lander deploys the legs, landing during this phase. Then, it continues to re-configure
and re-orient itself, looking for the safest landing spot on the moon’s cratered and rough surface.
While Vikram was designed to touch down at a speed less than 2m/s, the Doppler data from a
radio telescope in the Netherlands indicated that it was moving over 50m/s as it approached the
lunar surface.
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Seonghyun Yoon




Although Vikram lost connection during its landing process, experts suspected that the lander
itself may not be lost: the lander was spotted from orbit (by Chandrayaan-1). The lander remained
unfragmented, but it was tipped onto its side. What could have possibly gone wrong?

The operator later discovered a command telling Vikram to shut off its engine was accidentally
sent during the manual operation of landing. Finally, the Indian space program director,
Kailasavadivoo Sivan publicly announced the failure of connection with Vikram.

Despite such failure, India’s space program does not seem to be rejected at all. India currently has
two satellites orbiting around the moon, and the ISRO plans to complete its project to find water
near the moon’s South Pole by 2023. The Japanese government has also collaborated in the
project. India’s ambitious effort ended with a breakdown; yet, India’s future seems evermore
bright.

Attempts of reconnection with Vikram
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An Indo-Pakistan War could Kill Millions,
reports claim

200. This is the number of nuclear bombs
that India and Pakistan will have ready for
use by 2025. This amount is a grave threat
not only to domestic citizens but also to
the entire world. Although Britain, China,
France, and a long list of countries
possess equally hazardous nuclear
weapons, India and Pakistan’s long
entangled history of conflict places them
at a likely cause of mass destruction. With
decades of territorial disputes over the
Kashmir region, frequent terrorist attacks
that happen both ways, and numerous
wars in the 20th century, the India-
Pakistan conflict is no longer one that we
can ignore. A new study conducted by
researchers at the University of Colorado
Boulder and Rutgers University inspects
how a potential future conflict could have
consequences that cripple the globe.
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Furthermore, researchers calculated
that this war would inject up to “80
billion pounds of thick black smoke” into
the earth’s atmosphere. The black
carbon smoke would rise to the
troposphere, then to the stratosphere
and would disperse within weeks. The
presence of the smoke would cause the
blockage of sunlight reaching the
ground and would lower the average
temperature by approximately 3
degrees celsius. The abrupt change in
temperature would cause a worldwide
food shortage, not directly but as a
secondary effect that could last for
multiple years.

Such a calamity could be sufficiently
avoided by removing their nuclear
weapons, and there are activists who
demand governments to do so. Yet, we
must not forget that as long as
antagonistic global relations persist, the
spectre of a global warfare will never
disappear. The India-Pakistani
relationship is only one more reason for
a cooperative globe.



Is Global Warming a Natural Cycle?
The temperature of Earth, our one and only planet, has rapidly increased during the past
decades--a process named ‘Global Warming’. While the existence of the phenomenon itself
seems obvious, society seems to be fractured upon the cause of it. The question of whether
climate change is the result of the excessive use of fossil fuels or a natural cycle--just as when
the Earth heated up by itself thousands of years ago--is a question that persists even until this
day. However, this theory is not accepted since the change of climate of Earth is not
spontaneous: it is always a necessity.

Above all, knowledge about the main causes and effects of global warming is necessary. Not
only burning fossil fuels, but water vapour, nitrous oxide, and methane are also triggering
climate change. This leads to the rising of sea levels, causing numerous islands to disappear
underwater, and increase the occurrence of natural disasters such as tsunamis or typhoons.
Furthermore, the seasonal events change at a different pace, such as spring coming earlier
and agricultural productivity becoming unstable.

Considering global warming as a natural cycle is like saying Neil Amstrong has never been to
the moon; the claim makes sense, but there isn’t enough evidence to support it. For example,
the graph produced by Skeptical Science shows that the Natural contributions to global
warming are less than 10% of the human contribution, which means that if only natural
causes existed, the state of Earth now would’ve not been this serious.

Every single person on the Earth is responsible for the ongoing global warming. Some easy
steps like using your public transportation rather than your own car and recycling the right
materials can change the Earth. Now is time to care about our valuable planet more than
anything else.
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MOSAiC Expedition--

A year-round expedition around the Arctic

As Arctic climates rise at a rate twice of the
rest of the planet, its glaciers are melting at a
frightening rate of 300m per year. Global
warming has now risen as one of the most
urgent issues in the world, fueling scientists all
around the globe to halt its progress. The first
world-scale project for this purpose, MOSAiC
(Multidisciplinary drifting Observatory for the
Study of Arctic Climate) mission has been
spearheaded by the Alfred Wegener Institute
(AWI) of the Helmholtz Centre for Polar and
Marine Research. The European Space Agency
(ESA) has already extolled it as ”the biggest
shipborne polar expedition of all time.”
Evidently, the project is happening on an
unprecedented scale and accuracy.

Scientists of this mission expect to holistically
scrutinize all aspects of the Arctic, including
the ice, ocean, atmosphere, and even the
wildlife. Even the most subtle changes in such
areas will be documented to provide data for
an Arctic melting model. Surely, a rigorous
investigation would be necessary to verify
future predictions and probe the impacts of
climate change.

Although a myriad of instruments is pivotal for
this project, the backbone of this project is the
RV Polarstern - a German icebreaker laden
with scientific instruments close to the North
Pole in winter. Even the location of such
equipments was carefully chosen after a
period of thorough investigation using
satellite images, historical records, and
helicopter survey flights. The investigation
process also incorporated days of crisscrossing
ice on snow machines and sleds. RV Polarstern
departed from Tromso in September

and finally dropped anchor at an oval-shaped
floe of about 1.5 miles in diameter in the
northern Laptev Sea. The floe looked mostly
dark when viewed from space, but they had
several feet of firm ice when researchers
surveyed a bright white region in the floe’s
northern edge. This stable area was named
“the fortress.” RV Polarstern is going to
spend the next 12 months floating with the
floe across the central Arctic, and will be
locked solid until September or October next
year in the ice. It will probably drift past the
North Pole and be in water somewhere in the
Fram Strait by the time.

The Polarstern will house up to 100 scientists
- oceanographers, geophysicists,
meteorologists, biologists and a host of
other researchers. The information they
gather will further shared with the MOSAiC
collaborators and then with scientists all over
the world.

The first task for the scientists was to set up
a camp before the six-month Arctic night
approached as the sun would no longer rise
above the horizon and all daylight would
disappear in this period. The camp was
planned to be the hub of the whole
expedition with large scale research facilities
addressing key aspects of the coupled Arctic
climate system.

This project is not only assisted by the
number of scientists but also by the
techniques - research aircrafts, helicopters,
research and supply cruise.



Polar 5 and Polar 6, which are the German
research aircraft, are planned to be operated
to complement the measurements at the
central MOSAiC site. Research and supply
cruises by icebreakers will also provide
support for RV Polarstern. This will extend
the geographical analysis of the
observations and will link the measurements
to the Arctic climate system by exploring
global feedback. Helicopters are set up to
broaden the spectrum to response for
potential emergency in the expedition.

The scientists are expecting the resulting
collection of data to be “the legacy of this
expedition” as Perovich, a Dartmouth
geophysicist and one of the co-leaders for
MOSAiC’s sea ice experiments, said. What we
can get from the expedition is gigantic -
even more than we expect. This
investigation to improve the understanding
of the processes and energy flows between
the ocean, ice, snow and atmosphere will
contribute to produce a more accurate
modelling of future Arctic climate scenarios.
Furthermore, the updated understanding of
the Arctic environment will affect policy
decisions on climate-change mitigation and
adaptation, and for setting up a framework
for managing Arctic development
sustainably.

Fig 1. Arctic Research Expedition Route

Fig 2. RV Polarstern



Why does Bread always land
on the Jam Side?
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Have you heard of Murphy’s Law? To explain
Murphy’s Law in one sentence, ‘If anything can go
wrong, it will.’ There is no such thing as ‘luck’ in
the face of physics, for those who believe luck is
real. You might have noticed that when you drop
your phone or a slice of bread, it rotates a few
times before hitting the floor. When considering
falling objects, we should think about the speed
of rotation and the height it drops. These factors
determine how many times your falling object
rotates.

Let’s take the slice of bread, for example. Brad,
our subject, has a height of 170 cm. Presumably,
he would be holding the bread at about his
stomach, about 110cm at height. Brad spreads jam
onto his slice, and just before he eats his
delicious breakfast, Brad slips on a banana peel.
The gravitational acceleration of the earth is
about 9.81 ms^-2. The initial velocity of the bread
is 0, but once Brad starts falling, it (the bread)
starts to fall as gravity takes hold. As air
resistance is not significant here, I would exclude
the effects of air resistance on the bread. Then,
the time the slice of bread takes to fall is about
0.473 seconds. This is enough time for the bread
to rotate one and a half times. Consequently, the
bread lands on the side where he spread his jam.

Taking this situation, is there any way for poor
Brad to escape this aggravating phenomenon?
Well, they certainly are ways, but many of those
are scenarios unrealistic. If Brad, for some reason,
drops the bread at the height of 3 meters +, the
bread will rotate two times and land on the non-
jam side. Another scenario is, Brad could eat a
massive slice of bread. This slice wouldn’t be able
to rotate a full rotation before landing on the
ground. However, this, too, seems very unrealistic.
Why would one want to eat a massive slice of
bread in the first place? This leads us to the final
and the most rational method. When Brad starts
falling (when he is lipping on the banana peel), he
could throw the bread horizontally at over
1.6ms^-1. Because the bread will travel

horizontally for a while before rotating, it will only
be able to turn one full time, causing the bread to
land on the non-jam side.

There is a name for the toast always landing on
the jam side. It is called the buttered toast
phenomenon. Before the scientific reasoning
behind this was discovered, the buttered toast
phenomenon was merely regarded as a
pessimistic belief, and the BBC tried to prove in
their 1991 study that the percentage was arbitrary.
However, it wasn’t until 1996, where Robert
Matthews discovered the scientific reasoning
behind this buttered toast phenomenon.
Matthews received a Nobel Prize for physics for
his discovery.

So, the next time you realize that you are about to
fall with buttered toast or a phone in hand, do not
panic and throw the object into the air
horizontally and carefully. Not strong enough so
that it flies and crashes into the ceiling or an
object but just enough for it to travel over
1.6ms^-1. Murphy’s Law is real; however, it can’t be
anticipated or taken into account.
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How Do Icebergs

Society & Enterprise

Have you ever watched the movie Titanic? Well, if you did, do you remember how the ship got wrecked?
Yes, they bumped into a huge iceberg floating in the middle of the ocean. In the north of the Pacific
ocean, we can spot several huge icebergs floating on water. An iceberg, in this location, is a large piece of
freshwater ice broken down from the glaciers in Alaska. They are HUGE, the large ones being at least 300
- 500 meters across. But did you know that about 91.7% of an iceberg is underneath the ocean surface? If
we phrase this the other way, the huge icebergs that we see are only 8.3% of the total ice cubes floating in
the deep ocean.

Now, have you ever wondered how those enormous icebergs can float on the ocean easily when even a
tiny piece of metal that is the size of your fingernail will sink deep down? Just for you to be even MORE
surprised, one single iceberg weighs about 150,000 tons each!

Well, there is science behind how the icebergs can float! To figure this out, let's look at the difference
between an ice cube, and a piece of metal. Imagine that you have two different objects with the same
size and volume. Now, what is the difference? They are both solid, both the same size… However, their
density is different. The particles of metal have stronger attractions between the particles than particles
in the ice cube. As we all know, particles of a solid object have stronger bonds and are in a regular
arrangement. But one’s closer than the other which is why we say it is denser.

Which means that in our case, metal is denser than ice cubes.
Objects tend to float on surfaces that are denser than themselves. Which in this case, icebergs float on
water, which is denser than itself!

Float on the Sea?
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Photo of an Iceburg floating. It probably has much more ice beneath.
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Re c y c l e !

Plastics in the plastic bin,
Papers in the paper bin.
Bottles in the bottle bin,
Rubbish in the rubbish bin.

Acting like such
May not seem like much.
But an action so small
Really can save us all.

Recycle for a better planet
Recycle for better earth!
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Parkinson's
Disease

: a progressive disease of the nervous system marked by tremors, muscular rigidity, and slow, imprecise movement, chiefly
affecting middle-aged and elderly people

Parkinson's Disease is associated with degeneration of the basal ganglia of the brain and a deficiency of the
neurotransmitter dopamine.

Last November, the Medical Society hosted theÐMedical Review, an
eventÐwhere groups of students gave presentations about a specif ic
medicine-related topic. The following content was presented by
Sunny Baek, Elysia Bae and Eunice Lee in year 11.Ð

DEFINITION

CAUSES
Gradual breakdown of nerve cells
Loss of dopamine producing neurons → symptoms
Loss of nerve endings producing norepinephrine → no control over automatic functions and movement
Unknown → genes / environment 

Age: commonly starts in middle-late life → risk increases with age
rapid PD development > age 60

Heredity/Genetics: relatives with Parkinson’s → individual is genetically more prone
risks are still small unless many close relatives contracted it

Sex: male > female (50% more likely)
œstrogen protects nervous system

Exposure to toxins: constant exposure to herbicide/pesticide
chemicals affect cell regeneration; similar process to Parkinson’s

RISK FACTORS

SYMPTOMS

STANDARD SYMPTOMS
Tremors
Rigid muscles
Impaired posture and balance
Loss of involuntary movements
Speech changes

TREATABLE SYMPTOMS
Thinking difficulties
Depression and emotional
changes
Difficulty swallowing
Sleeping disorders
Excretory problems 

EXTREME SYMPTOMS
Blood pressure changes
Dysfunctional sense of smell
Chronic fatigue
Pain
Sexual dysfunction 

PROGRESSION

STAGE 1
 
Minor changes in
posture, walk and
facial expression

STAGE 2 

Speech difficulties

STAGE 3

Major turning point

STAGE 5 

Standing and walking
impossible

STAGE 4

Difficulty
completing daily
tasks



PREVALENCE AND INCIDENCE

Affects 1~2 per 1000 of population at any time
50% more common in men than in women
Prevalence increases with age → affects 1% of the population above the age of 60, 5% of the population above the
age of 85
Hispanic > Non-Hispanic White > Asian > Black (may be due to lack of research statistics)

POLIO AND PARKINSON'S

Study: more than 5,400 Danish polio patients (through the last century) was roughly twice as likely to develop
Parkinson's disease over time.

No direct link but has interesting connection — poliomyelitis destroys nerve cells, while PD results from brain
cells not producing dopamine.

It is possible that polio may have damaged enough brain cells to worsen the loss of neurons/nerve cells
(normally occurs with old age) which leaves organs vulnerable.

WHAT DOES THIS MEAN IN THE 21ST CENTURY?

Anti-vaccination movement on the rise in Pakistan
Although subtle, this could mean a resurgence in
Polio on a global scale

‘If we stopped the extra efforts we do for polio,
we’d have a big resurgence.’ — Dr Walter
Orenstein (consultant for Global Polio
Eradication Initiative)

Parkinson’s may also face an increase in
prevalence

TREATMENTS

No cure but can slow process
Drug therapy

Mimic dopamine
Increase dopamine levels

Surgery
Complementary and supportive
therapies

Diet
Exercise

POTENTIAL CURE

Animal models
Isradipine - protective effect on
dopaminergic neurons on animals

Deep Brain Stimulation (DBS)
Implantable pulse generators to
stimulate dopamine

Mitochondria
Drugs that target mitochondrial
functions

Nerve growth factors
Proteins help protect dopamine-
producing nerve cells

Neuroprotective drugs
Protect nerve cells from damage
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