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Tammo Reisewitz (BFESEERLIEEES I — T —2—) EducatiOn
Talking to a scientist from Algeria, Brazil, China, or Denmark, you will likely have to P rog ra m fo r

use English because it is the one language you share. But English is not only the "

language of science. Although Al may promise smooth international communica- SCIQ n ces
tions, it is not clear when automatic translation will work satisfactorily; and if it does,

can it be trusted? Surrounded by fakes and falsehoods, deliberate and accidental,

personal communication in a common language is your most trustworthy tool. And

language is a tool that sharpens with use. Pierce your information bubble. Practice

English as early as possible. Study science and English at HIGEPS!
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Will
Ui Kaneta

Today, many people work for no
purpose and without their own will.

I think it has something to do with
something called the “Undermin-
ing effect”.
The “Undermining effect” refers to a
psychological state in which the
original inner motivation is lost as a result of receiving a reward for
achieving a sense of accomplishment and satisfaction.

In 1971, a psychologist named Edward Desi, who studied

“intrinsic motivation”, proved that it exists.
Why do | think this effect is involved?
It's not because one wants to be socially useful for working, but
because one wants to be rewarded.
However, | don't think there's anyone in this world who doesn't want
to be paid.
So what do we do to have a will?

| think the best thing is to think and act on your own from an early
age.

The habits of childhood continue into adulthood.

Actually, | don't always clarify my intention, but I'm not bad at
expressing my opinion because | got used to writing my opinion in
the junior high school entrance examination.
| think this kind of exercise will increase the number of people
working with will and make the economy better!

The development of mMRNA medicine
227 A

| investigated mRNA medicine. In addition to vaccines against
COVID19, mRNA medicines are used in the fields of immunotherapy
for cancer, gene therapy by genome editing, and regenerative
medicine.

As an advantage of mRNA for pharmaceutical application, it can be
applied to a wide range of targets and there is no risk of it being
inserted into the genome. It is easily possible to design in a short
time if only the arrangement is known. On the other hand, the
disadvantages are that the mRNA molecule is extremely unstable in
the living body and the living body recognizes the foreign mRNA as
a foreign substance and induces an abnormal immune reaction. Not
only was it not possible to obtain sufficient protein expression, but it
also led to toxicity, which was a barrier to the application of mMRNA to
pharmaceuticals.

Katalin Kariko noted that the body's immune system can attack
foreign RNA violently, but its own RNA is less likely to be attacked.
Furthermore, she discovered that the base of its own RNA has a
mark that is not found in foreign RNA.

She discovered that artificial replace-
ment of the base uracil in RNA with a
pseudouridine base with a similar

structure makes it difficult for excessive 'i

gt =
immune reactions to occur, and f%u
established the stability of mRNA in @RNATY‘” W
vivo. In addition, Pieter Cullis reported a mﬁg"nﬁemw
method for controlling the fusion of lipid ::;}aﬁar diluti”
membranes using lipids whose proper- “limeg;
. . . \
ties change depending on the acidity of o

the surroundings, and established a drug delivery system (DDS) that
delivers mRNA to cells.

Many mRNA medicines have been developed using the mRNA
technology established by Kariko et al. On the other hand, it seems
necessary to verify the efficacy and safety of MRNA medicine in the
future.

My Turn
Ono Hayato

Our lives have become very convenient because of technology.
And many people have been saved. | was saved, actually.

When | was an elementary school student, | had asthma. So |
have been admitted to the hospital for my asthma many times. |
wasn’t able to sleep every night, and my parents looked after me all
night long. But science saved me. If | take the medicine, the
condition of the disease improves. That is already like magic.

That is only one example. Science made my life happy in various
situations. Without science, | would not be who | am now.

In this way, | got benefit from science, and it is my turn to give
thanks. So what should | do? One is to learn. No one achieves
something without effort. So | have to make an effort more than
many other people. | must study
science, but | must study English too.

The other is to take action. Applying
for this program is a part of this. So |
want to do what | want to actively, and |
would like to gain experience.

| have not decided what to study yet.
But | want to save people who are
suffering, as | used to. | want to cherish
this feeling.

Through science presentations
77I1\Z J)IL=

| chose solar panels as the topic for my science presentation.
There are a couple of reasons. The first is that my grandmother’s
house has solar panels. The second is that Japan has won the
Fossil Prize. For these reasons, | was curious to see if solar panels
would be useful in solving environmental problems in our daily lives.
| thought that increasing the number of solar panels would have
great benefits such as solving environmental problems. However,
when | actually did some research, | found many problems. One of
the things that surprised me was the possibility that the installation of
solar panels could worsen environmental problems. To install solar
panels, you need land. They sometimes cut down trees to do so.
However, recently, glass solar panels have been developed. By
installing these solar panels on the windows of houses and cars, the
land problem will be closer to being solved.

Through this scientific presentation, | was able to learn about not
only the good aspects of solar panels, but also the bad aspects and
technological advances. From this
experience, | have learned the
importance of looking at science
and technology from various
perspectives and gathering informa-
tion. From now on, | would like to be
interested in various things and
collect information.

The outline of science research
Sho Kasai

I’'m a high school student in the science course. We do research
on something which we chose. For example, physics, chemistry,
biology, geoscience, or mathematics. | have chosen biomimetics.
My topic is “Making a robot which moves like insects”. | have started
the research just now, and it continues for one year. Today, | want to
tell you the outline of my science research.

We had an off-campus training, and we studied about nature in
Amatsu-Kominato this year. | saw a bug, something like a spider,
and | was interested in it. It was “Opiliones”. Other names for it are
“Harvestman”, or “Daddy Longlegs”. We called it “Zatoumushi” in
Japanese.

| was surprised at their legs. | had never seen such thin legs
before. Their legs are thinner than threads. | said “How thin they
are!” when | saw it. Many questions arose. | wonder how they
support their head, how do the legs work? And, | came up with a
bright idea. It is to make my own robot which walks like an arthropod.
| was inspired arthropod legs and their way of walking.

Each arthropod has a character of its own. For example, spiders
have eight legs but butterflies have six legs. The way they move
moving is different from each other, because the number of legs is
different. | try to apply the arthropod way of moving to make robots.
If the robots have many legs and robots are programed to move with
different numbers of legs, they can return even if there are some
accidents. These robots are useful to use as rescue robots. The first
thing | need to do is observations about various kinds of arthropod
movements. Next, | have
to design robots. | want to
find best materials in order
to make a tough robot. I'll
do my best.tributions and
are not known. | would like
to find those scientists and
reveal their contributions.

Chemistry and my future dreams
IREL AU%

| am interested in science, especially in chemistry. And within
chemistry, | have a strong interest in organic chemistry and
polymers. In fact, | am studying polylactic acid in my high school
club. Polylactic acid is a biodegradable plastic that breaks down in
its natural environment. | believe that this is essential for an environ-
mentally friendly and sustainable society.
Today, human society is faced with many challenges. Pollution of the
oceans by plastics, air pollution caused by various industrial
activities, ever increasing population and limited food supply, food
losses in developed countries, dwindling oil resources. These are
just some of the problems. At first glance, our society seems to be
full of problems. In Europe in the 18th century, the industrial revolu-
tion led to an explosion in population. But the old methods of food
production could not keep up. Fritz Haber, Karl Bosch and others
developed the Haber-Bosch process, which made it possible to
synthesise ammonia in large quantities. This made possible the
mass production of chemical fertilisers and a large increase in food

production, thus averting a food
crisis. In this way, the development of
science and technology can save
humanity from crisis. In this way, | am
convinced that science and technolo-
gy can solve the problems that
humanity is currently facing.

In the future, | would like to approach
various social problems from the field

of chemistry through my research in

High-grade Global Education Program for Sciences

chemistry. Just as Haber and his colleagues overcame the food
crisis through their work on the Haber-Bosch process, | want to
contribute to human development by finding solutions to problems
through my research in chemistry. To this end, | would like to further
deepen my interest in chemistry through my current research on
polylactic acid. | also want to do my best in my studies for the future.

Optical illusion

Akatsuka Himari

Look at the picture in the bottom. Does the inner circle in the left
picture look red, and the inner circle in the right look orange? Actual-
ly, the two inner circles are same color. The difference is caused by
an optical illusion.

Humans perceive colors through light. Light has a variety of
wavelengths, and colors are determined by which wavelengths are
reflected. Both of the inner circles in the first figure have the same
wavelength. In other words, when we receive color information, we
are not experiencing an optical illusion.

So why does this optical illusion occur? It is because the brain
deceives us. The human eye is just a sensor that receives light.
Therefore, the information received there is transmitted to the brain
for information processing. In other words, when we perceive the
outside world, it is not only our eyes that play a role, but our brain is
also important. At that time, the brain makes possible interpretations
according to the situation. Humans identify two colors by looking for
places where they are adjacent to each other. Therefore, we are
affected by the colors that are in contact with our surroundings, and
the same color looks different. In the figure on the left, the outside is
yellowish green. Therefore, the inner circle appears reddish, which is
the complementary color of the outer area. In the image on the right,
the outside is blue. Since the complementary color of blue is yellow-
ish, the left circle appears to be reddish while the right one appears
to be orange.

| think it is an interesting
phenomenon of our bodies.
| want to know more about
such things.

The Elegance of Aerodynamics:

Heet Jain

As part of the science presentation contest, | chose to explore the
Kutta-Joukowski Theorem, which aims to provide an explanation of
lift of an airfoil as a result of circulation. By the end of the process of
creating the presentation, | appreciated the beauty of aerodynamics
even more, as it was a field | took for granted before. My research
findings applied to my life as well, for instance journeys in airplanes,
which is why | am constantly encouraged to extend my learning past
what | learn at school or what | already know, which | am grateful |
was able to do in this presentation contest.

Furthermore, my exploration into the Kutta-Joukowski Theorem
opened various other doors of curiosity for me, with one example
being the Magnus effect. Although it is very similar, it provides an
alternative explanation for the origin of lift — a distorted wake and
resulting lift due to conservation of momentum. In addition, since |
love playing sports, this creates another application to my daily life,
as | have very frequently noticed how spinning spheres (e.g. tennis
balls, ping-pong balls) don’t follow the same trajectory as they would
if they weren’t spinning. Therefore, in the future, I'd like to investigate
this phenomenon further, in a similar fashion to what | was success-
ful in doing during the science presentation contest.

In conclusion, I'm very grateful for the science presentation contest
as it was an opportunity for me to further develop my interest in the
field of aerodynamics, and extend my learning to other phenomena,
such as the Magnus effect, as well.
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Study of methods for translating low readability sentences into high readability sentences

using natural language processing
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The survey showed that difficulty in vocabulary, low punctuation, the high number of hiragana, length of one sentence, the complexity of
sentence structure, familiarity with specific forms such as legal texts, readability of fonts, word breaks, line breaks, and others were among
the factors. I investigated previous research on the approach and, considering cost, implemented vocabulary and morphemes.
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New method for measuring cavitation using dissolved oxygen and numerical analysis

of the oxygen generation process

BHE A  @ERRINLEFEFR)

Cavitation is caused by a sudden drop in the static pressure of a liquid, and when a bubble reaches the high pressure zone, it collapses
within a small period of time. It is known that a large amount of energy is generated during this collapse, and this characteristic has been
applied in various fields including the medical field. However, it has been difficult to elucidate because it occurs at a localized point,
within a small period of time. In this study, it was successful to measure the generated cavitation by dissolved oxygen and dissolved
hydrogen during stirring with a rotor. On average, 1.0 to 1.2 mg/L of oxygen was generated and 0.1 to 0.25 mg/L of hydrogen was
generated. The amount of oxygen generated by cavitation was greater than by bubbling.
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