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understanding light and its applications
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Stellar Astrophysics and its relation
with the High Energy Astrophysics
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ADVANCED COURSE RESEARCH REPORTS IN 2019
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Intensity of Natural Radiations and Their Absorption in Material

B AR HRGRE & FEIRATRRA D DY) E R4

Motonao ISHIGAMI', Sayuri FUKE?, Naoya INOUE?
! Omiya Senior High School , Saitama, Japan, *Urawa Akenohoshi Girls’ Senior High School , Saitama, Japan,
3 Graduate School of Science and Engineering, Saitama University, Saitama, Japan

BLxE, ERNEE?, FLEW (1: BERIXEREFZR; 2BNMADELFREFR; 3: MERFAZREIFIZEM )

Fundamental knowledge of natural radiation is sometimes required where science meets social problems.
Especially, studies on natural radiations which exist around us are significant when we have to face to artificial
radiation in and from restricted areas. In this study, we first measured natural radiation intensity at the campus of
Saitama University and 726.8 /sec/m? was observed as standard data by Gamma Scout, and we also observed a
cosmic ray muon intensity of 187.2 /sec/m?. Based on the standard data, we studied the relation to atmospheric
pressure using Gamma Scout and a scintillation detector. Down-going cosmic ray muons are a typical component
of natural radiation, therefore we thought that overall radiation intensity will be somewhat reduced with increased
pressure. The changes of atmospheric pressure indicate movement of air material, and their trace could be detected
in the natural radiation. We also studied the measurement angle using the scintillation detector and found that it
shows a downward graph like the relation to the atmospheric pressure. Both of them are caused by the effect of
atmospheric material’ s absorption.

Study on Type of wood suitable for biomass power generation
INAF I ARKBIE T 2ARMOEEDIHRE

Soma UETAKE!, Toshihisa KOTAKE?
! Toyoka high school, Saitama, Japan
2 Graduate School of Science and Engineering, Saitama University, Saitama, Japan

£ BEHE, VT B (1 BERIEMBEFEIR, 2 AERFAFREBETFAMER)

Last year a strong typhoon hit Japan. In Chiba prefecture, because forests have been neglected for a long

time, driftwood and debris brought by the typhoon became a major social problem. As a result, it cost a lot of
money to dispose of them. Japan has a lot of forests, but they require a lot of care. I wondered how to utilize
thinned out wood as a source of bioethanol for energy. For this purpose, I did experiments to find out what
kind of trees are suitable as material for bioethanol production. I also wanted to develop a way to generate as
much bioethanol as possible. This time, I examined sawdust from Kuri, Hinoki, Sugi, Sawara, Akamatsu,
Shide, Sakura, Shii, and Kunugi as the material for bioethanol. To make ethanol from cellulose of woods,
cellulose first needs to be hydrolyzed into glucose by cellulase, an enzyme. Then glucose can be turned into
ethanol by yeast fermentation. As cellulase I used an extract from cultured fungi as they secret many enzymes
including cellulase. The amount of glucose released was checked by thin layer chromatography. As a result,
sawdust from Hinoki appeared to be the most suitable material among the nine tree species to generate
glucose. Finally, I observed combustion with concentrated ethanol from Hinoki.

Evolution of Cs photosynthesis in Poaceae
A ZBHTH T BCHERDHEL

Mayu TSUCHIYA'!, Hana WAKAIRO!, Kokona KOSUGA?, Shin KORE-EDA?

! Urawa Akenohoshi Girls' Junior and Senior High School, Saitama, Japan; > Koga Secondary School, Ibaraki, Japan
3 Graduate School of Science and Engineering, Saitama University, Saitama, Japan

TE RE, 58 TR, NE e, 2% B

(1 BHBADEZFRFFR 2: TPRIIHHREFREFR; 3: BERFAFRETFAMER)

meamamsmen &9 There are two types of plants: Cs plants, which are the most common among land plants, and Cs plants, which are often
found in severe environments with harsh, hot and/or dry conditions. In the monocot family Poaceae, Cs plants appear

only in the PACMAD clade and not in the BEP clade. In this study, we tried to clarify the reasons for this difference
between the two clades on evolutionability of the Cs photosynthesis through comparing the amino acid sequences of

four Cs-related enzymes, PEP-C, NADP-ME, PEP-CK, and NAD-ME. As the result, we found that the sequences of

the enzymes of Dichanthelium oligosanthes, which is a Cs plant in the PACMAD clade, were more similar to those of

¢ plants in the PACMAD clade than in the BEP clade. Therefore, it can be assumed that comparison of the sequences of

' ° enzymes in D. oligosanthes with those in the C plants in the PACMAD clade could give valuable clues to identify
mutations required to evolve Cs photosynthesis. We will discuss possible amino acid residues important to Cs

evolution in each enzyme.
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Constituent Sugars in Edible Plants and Oligosaccharides in Burdock

K - RMOBEFEDO DT & ARV DA ) IREDEE

Yuki OZAKI', Toshihisa KOTAKE?
! Urawa Akenohoshi Girls’ Senior High School , Saitama, Japan
2 Graduate School of Science and Engineering, Saitama University, Saitama, Japan

ElE Afc!, VT 8A2 (1: MIDENPRDER FRFFR; 2: BERFARFREBEIFHZER)

In plants, carbon dioxide is fixed as organic compounds by photosynthesis and converted to carbohydrates such as CILOH
glucose, fructose, sucrose, and starch. Together with these carbohydrates, plants accumulate oligosaccharides and 0
polysaccharides, which are used as daily products including functional foods and cosmetics. In this study, I HO
measured the concentration of glucose, fructose, and sucrose included in the extract from fruits, vegetables, and [ IIﬂCII-{_',mn
flower nectar by high-performance anion-exchange chromatography with pulsed amperometric detection. “”L‘U
Apparently different ratios of glucose, fructose, and sucrose were observed in these plants. The nectar of the Salvia | on 1,
flower contained quite high concentrations of these carbohydrates. The extract from burdock root contained HOCHL g O
oligosaccharides that were not observed in other plants. These oligosaccharides were identified as inulin as they

were hydrolyzed into fructose by sucrase acting on alpha-1,2-linked fructose. Ol

O

1),
CHOH

Salivary amylase activity of herbivores
BEREMICEITAERADT X5 —E/EMHICET B3

Miu SAKATI', Toshihisa KOTAKE?
! Ochanomizu University High School, Tokyo, Japan
2 Graduate School of Science and Engineering, Saitama University, Saitama, Japan

B EB, VT BA? (1 BXISEROKLFAFHMBEEFAR; 2: MEARFAFREIFHER)

Amylase is an enzyme that hydrolyzes starch. Humans have amylase in saliva to digest starch included in grains, vegetables, and fruits.
Animals other than humans probably have amylase in their saliva; however it is not necessarily clear which animals have strong amylase
activity in saliva. In the present study, amylase activity in herbivores eating grass was assayed. First, saliva was collected from five horses,
five heads of cattle, and seven goats with the help of zoos. The amylase activity was measured by the reducing sugar method using
commercial starch as the substrate. As saliva itself has reducing compounds, the amylase activity was estimated by comparing the reaction
with saliva and that with boiled saliva. The protein concentration in saliva was determined by Bradford’ s method. Then amylase activities
per mL and per mg protein were calculated. As it is possible that the pH in saliva affects amylase activity, the pH of saliva was also
measured using pH test paper. These experiments showed that two of the cattle had

B [Emes i sk s =) very high amylase activity in saliva whereas the other animals had less than 10% of

Shr T e e o s LM LT their activity. The pH values of these ranged from 5 to 9. Feed of these horses, cattle,

SrAair (72) | 004 100 oo | osw | 1em | oau | and goats did not differ significantly, indicating the activity of amylase in saliva

";: r_‘::]" E:; 1100000 gﬁfi 2;;; 19(5::2 E:?Z depends on the animal type, but not on their feed. Amylase activity in herbivores is

AR (72) 0183 10 oove [ oies | 325 [ 0057 | not necessarily high, because it is more efficient for herbivores to take glucose from

T\y‘fl._r;__:ﬁj gg:g ]10% EEEE g;if E;:i 2032 cellulose. I plan to investigate why some cattle have high amylase activity and
£k 052 00 [ oot6 | sie - - compare amylase activity among herbivores, carnivores and omnivores.

Genetic analysis for an antibacterial and antifungial Bacillus
TR MR O MERE M BacillusDE (G F AR

Ryoya KUGE!, Shuuitsu TANAKA?
! Saitama Prefectural Matsuyama High School, Saitama Japan
2 Graduate School of Science and Engineering, Saitama University, Saitama, Japan

AR F, HR FE (1 BERIRUBFER 2: BERFZAFRETZMER)

The Biology Club of Saitama prefectural Matsuyama High School has found a bacterium that produces antibiotics and forms a ring of
inhibition against other bacteria or fungi in culture media. It has been proven by many studies that many bacteria belonging to the genus
Bacillus groups have antimicrobial cyclic lipopeptides. So, antibacterial bacteria have antibacterial effects on pathogenic bacteria and fungi.
Therefore we researched the effect of antibacterial Bacillus on many phytopathogenic bacteria and fungi that infect plants and
allergen-causing fungi in 2018-2019 for application as biological pesticides. As a result we proved that our samples of antibacterial bacteria
on pathogens isolated from solanaceous plants have beneficial effects for tomato pathogens. For instance, they have an effect against
Fusarium oxysporum that is related to Tropical Race 4 (TR4) and Ralstonia solanacearum that is the pathogenic bacterium of bacterial wilt
disease. Ralstonia solanacearum have already caused about 9.5 trillion yen (about 9.5 billion U.S. dollars) of damage in the world.
However, the ability of these bacteria is still unknown, so we decided to research them mainly through genetic analysis of
antibiotic-producing bacteria in Saitama University. In this research in the laboratory of Saitama University, [ mainly did the RNA
extraction and reverse transcription. The sample used for the experiment was two kinds of Bacillus St-5 and Sn-11. Moreover, I analyzed
the cDNA on PCR with specific primer. This is because the production of antimicrobial *:7*; M sisese el

cyclic lipopeptide needs a specific gene region, and RNA is likely to be used in that
process. As a result of this experiment, the presence of a gene region specific for the
production of multiple antimicrobial cyclic peptides in the cDNA was confirmed. This <
phenomenon is consistent with the hypothesis that transcription into RNA for the “
expression of a gene region specific for producing NRPS (non-ribosomal peptide

synthase) is used for cyclic peptide synthesis.
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Research on the distance and proper motion of star clusters by photometric observation

ADCEAIIC X 2 2R DR & BB ESDIZE

Ryo KISHIKAWA', Yumiko OASA?
! Matsuyama high school, Saitama,
2 Graduate School of Science and Engineering, Saitama University, Saitama, Japan
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The Galaxy has a large number of star clusters. There are some artificial satellites and telescopes that observe
heavenly bodies in the star clusters, such as Gaia, Hubble, Spitzer, etc. In this study, we observed some star K4

clusters in the r band (550~680 nm), i band (700~810 nm) and z band (820~1000 nm) with the SaCRA N
Telescope at Saitama university, and analyzed the obtained data (photometry). Then we made histograms of star
populations by distance to identify some cluster distances. In addition to these graphs, we also made color
magnitude diagrams where we identified cluster distance in these graphs by means of the SaCRA Telescope and

—_— LB HA RV
A EZRZNF—% 5D
A 4-color Ballpoint Pen for a Future Generation
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! catalog of Gaia and Pan-STARRS. As a result, we could predict that M34 is located at about 775~975 pc, KB W Five seconds rule
NGC188 is located.at ab.out .1800~2100 pe, M23 is located at abo.ut 775~875 pe, from the earth. On the other BE =% The Wild Birds in Matsubushi Sogo Park, Matsubushi Kinen Park and the surrounding area (in Saitama)
hand, we could not identify distances of M16, M71, Hyades. We think there are some reasons why we could not - - -
identify star cluster distance clearly. First, there is a possibility that light from celestial bodies was interrupted g AN Co o=
by molecular clouds in star clusters. Also, it is assumed that these cluster distances were so great that Gaia ATHE —F BRI & 2 AETE K D RS
= (artificial satellite) could not measure the annual parallax accurately to identify the distance, or so close that the KIE ©HL WS THBAVHISK A — S A B a v H AT | DA AT o — BBl
camera which photographed star clusters reached light saturation. T P
[ ITIN TEFRDOYIE~ FIFRICRED BT fE S~

Identifying star clusters by distance, proper motion and guessing their age

Bk & BB EHIC K 2 ERIDRTE & T DEEmDIZE VST
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The Wild Birds in Matsubushi Sogo Park,
Matsubushi Kinen Park and the surrounding area

Bt ZE=X

| will tell you about the wild birds in Matsubushi Sogo Park,
Matsubushi Kinen Park and the surrounding area. | like birds and |
have been researching what kinds of birds are there. Today, | want
to introduce some of my findings. Matsubushi is a small town, which
is located in the eastern part of Saitama. Matsubushi Sogo Park and
Matsubushi Kinen Park are parks in Matsubushi. There are groves,
fields, a regulating reservoir. Near these parks, there are a river,
many reeds and a lot of rice fields.

| started this research October 2013. | have observed 92 species
until January 2020. | have seen water birds like ducks, herons,
plovers and sandpipers in the regulating reservoir or rice fields.
Hawks and falcons have been usually in the sky or on a steel tower.
| have seen many of the Passeriformes birds in groves.

Every season, 67 species have been seen in spring and fall. 54
species have been seen in winter. There are only 31 kinds of birds in
summer. | have seen many birds in spring and fall. It means there
are many Tabidori. Tabidori are birds which are seen in the area in
spring and fall on their migratory way.

By environment, 38 species have been observed in rice fields. 35
species have been observed in groves. 18 species have been
observed in the regulating reservoir. 8 species have been observed
in reeds. | have seen many birds in groves and rice fields. It means
there are many land birds.

By order, 47 species of the Passeriformes birds have been seen.
It accounts for over half of the birds. Birds from other orders have
been seen less than the Passeriformes.

To summarize, there are many kinds of environment supporting a
big diversity of birds to live. Thank you for reading.

The mechanism of nuclear power plants

I )

Do you know how energy is generated in a nuclear power plant?
Most nuclear power plants use nuclear reactors to initiate and
control nuclear fission. In light nuclei, the nuclear force, which binds
nucleons to create a spherical-shaped nucleus, is much stronger
than the electrostatic force, which causes repulsion between
protons. In a heavy nucleus, however, the situation changes in that
repulsion becomes predominant because the nuclear force decreas-
es exponentially while the electrostatic force decreases
inverse-squarely when distance between two nucleons becomes
larger. Therefore, atoms with a heavy nucleus are used in the
nuclear reactor because nuclear fission mainly occurs in heavy
nuclei since they have more protons so that the repulsion between
protons is stronger.

In nuclear reactors, the first step is to collide a neutron with a
nucleus to promote the nuclear fission. As a result, the nucleus
captures the neutron and energy is produced due to the nuclear
force acting between the neutron and nucleus. This energy deforms
the nucleus into a two-lobed shape and the distance between the
fragments is too far for the nuclear force to hold these fragments
together.

As a result, two fissioned fragments move away from each other so
that the nucleus splits into two nuclei. Some neutrons are also
released from the nuclear fission and they collide with other nuclei
so that nuclear fission happens again. Nuclear reactors use this

reaction to cause nuclear fission successively.

Heat is produced through the nuclear fission. This is because
nuclei can increase their binding energy by splitting into several
fragments so that the mass decreases and the amount of change is
released as energy due to the mass-energy equivalence. The heat
is passed to fluids such as water and gas. Then, these fluids drive a
turbine and electricity is generated in the end.

Slime mold
FH Fth

This is an experiment | was trying to do in school. | chose slime
mold as the theme of this research. A club activity senior was using
it for research. | knew the presence of slime mold then. | have
always been interested in fungi, so | checked by myself. Slime molds
are very interesting creatures. Slime molds are fungi, but also like
animals. Slime molds make fruiting bodies and make spores like
normal fungi. However, slime molds move on their own and eat food.
This is an animal feature. In other words, slime molds are creatures
that have both fungal and animal features. | was interested in slime
mold favorite food, so | decided to experiment about it. First, culture
the slime mold in a petri dish. | put a small petri dish upside down in
another petri dish. | put filter paper on the small petri dish. | created
a mechanism to pour water. Slime molds die when exposed to too
much light, so | grew slime molds in a thermostat protected from
light. | started the experiment when the slime mold had grown
sufficiently. | put the slime mold in the center of the petri dish and put
various foods around the slime mold. And | wanted to see how slime
molds move. However, slime mold culture is difficult. So, | want to
increase slime mold somehow.

Artificial photosynthesis
I RN

We are plagued by global warming and energy problems. We have
to build devices that get energy but don’t emit carbon dioxide. At this
time, artificial photosynthesis has attracted attention. It can convert
carbon dioxide into organic compounds using solar energy.

The mechanism of artificial photosynthesis is to shine light into a
photo electrode. Next, light is absorbed and the water molecules
react, producing electrons, oxygen molecules, and hydrogen ions.
Electrons pass through the wires and move to the catalyst electrode
where they react with carbon dioxide and hydrogen ions. An organic
compound is generated by this reduction reaction. At present, the
main organic compound is formic acid. Now, research to produce
organic compounds such as alcohol is being conducted.

The most important thing in artificial photosynthesis is how much
energy conversion can be improved. One company has a lot of
ingenuity. It has adopted nitride semiconductors for the photoelec-
trodes. It succeeded in raising the electrons excited by light to the
energy needed to reduce carbon dioxide. Moreover, the company
promotes the reaction of carbon dioxide by using a metal catalyst
that easily conducts electrons. Since the electric loss is small, the
reaction speed was increased, and it was possible to selectively
generate organic matter compounds by changing the kind of metal
too.

| think that the rate of energy exchange for artificial photosynthesis
will increase and it will be put to practical use in the future.
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The aggression and the courtship
in Drosophila males

| lived with many kinds of beetles in childhood. One day, | was
happy when | saw the courtship and marking of rainbow beetles.
Another day, | found a male rainbow beetle in the soil. It was only his
head. That is because the female eats the male and gets essential
nourishment for egg deposition. | was afraid of ‘female’. Unfortunate-
ly, | am a female, too. Since then | am interested in gender and the
mechanisms determining animal behavior.

Behaviors such as courtship and aggression, and communication
between individuals have a lot of to do with how species thrive. So,
scientists think that courtship and aggression are decided by genetic
factors. We can usually see many kinds of males decide to attack or
to court when they encounter a male or a female. How do they
decide it? Now, it was found out that a cell group manages the
system. It's the LC1 cell group. LC1 rejects to work the P1 and
promotes pC1 cell groups. The P1 cluster is made up of double-sex
and fruitless gene expressing neurons.

It leads the courtship of males. The fruitless gene was discovered
as the causative gene of satori by Mr. Yamamoto. Satori is a mutant
Drosophila where males only court males. To make fru-proteins in
only male's body causes the gender difference in the brain. The
doublesex expressing pC1 cluster is composed of neurons without
fruitless expression. A male attacks another male by pC1 function-
ing. So, LC1 controls the courtship and promotes the aggression.
But LC1 doesn’t work for the aggression directly. It's related to the
mAL cell group. The cluster usually works to check the attack behav-
ior. LC1 causes aggression by suppressing the function of mAL.

Japanese Gecko and Me
B RER

| am interested in biology and | like animals. Especially, | love
Japanese Geckos. When | was in sixth grade in elementary school,
my mother and my younger brother caught a Japanese Gecko at
night in my garden. Then, we started to take care of the Japanese
Gecko. Here are the characteristics of the Japanese Gecko.
Japanese Geckos are reptiles. They mainly start activity at night.
They are often seen at private houses in Japan, the eastern part of
China, the southern part of the Korean Peninsula. They eat insects,
spiders and so on. They can climb on the wall. They cut their tails
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when they feel in danger. When | was in first grade in junior high
school, | researched about Japanese Geckos during summer
vacation. The research was about where Japanese Gecko cannot
climb. September 17th 2019, my younger brother caught a baby
Japanese Gecko. But she cut her tail herself. | was interested in how
long does her tail take to rebirth. Then, taking pictures, | have been
observing her. Now, my family and | have taken care of three
Japanese Geckos including the baby Japanese Gecko in my house.
And | also have taken care of three Japanese Geckos in club activity.
| am more curious about science than | used to be. This is the
influence of meeting the Japanese Geckos. | think that | will keep
taking care of Japanese Geckos. And | want to research about it
much more in the future.

What we can do for us and Earth
NE BE

Life was expressed first on the Earth four billion years ago. And
since 540 million years before now, the number of species increased
sharply and mass extinction — no less than 75% of species on the
Earth become extinct in a short time — has happened five times.
Those extinctions are caused by major changes of the global
environment such as global cooling, the rise of sea levels, crustal
movement and asteroid collision. Then, let's focus on today’s global
environment. Endangered animals come up in conversation lately. In
fact, living things which are designated as a threatened species
account for 25% of the whole and it is said that the number of those
living things will run up to 1 million in several decades. So, what is
the cause of this? The answer is just human activities. People cut
down forests and overhunt to get enough food and clothes. And by
this, other living creatures lose their food and places to live. But
living things which are being affected by that are not only those
creatures. People also lose benefits which nature brings over by
destroying nature. Currently, 0.6 percent of species may go extinct
within a year and the speed is ten times as fast as ordinary speed.
This suggests that today’s Earth is in the sixth mass extinction. So,
we must stop cutting down trees in other to stem the tide of it. But it
is true that we are dependent on life with trees.

Now, what can we do to save our Earth? As one solution | think, we
should use own-bags when we buy something like food. In addition
to that, we also can do recycling activities. We must start doing
something right now to be coexistent with nature.
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C_ancer and the latest medical care
mlE XD

Cancer is the number one cause of death in both men and women
in Japan. The death rate fromcancer in men by site is lung cancer in
the first place and stomach cancer in the second place. In the case
of women, the first place is lung cancer and the second place is the
colon. The main cancer treatment from the past is the use of
medicine and radiation. In recent years, various methods of
treatment for cancer have been studied. Genomic medicine for
cancer is attracting attention among new cancer treatments. In the
genome treatment of cancer, the first step is to conduct a cancer
gene panel test on cancer tissues. Cancer gene panel testing
analyzes the data read using a gene reading device, properly
semantics it, understands the characteristics of cancer, finds appro-
priate drugs and clinical trials, and uses it for treatment.

This treatment is characterized by the ability to select the appropri-
ate drug by analyzing the data of the genome. The examination of
cancer using nematodes was reported in the news recently. This
examination uses nematodes with excellent sense of smell attracted
to the smell of cancer. It is easy, painless, and early cancer can be
detected. Cancer treatment is being researched and advanced
every day. As medical science continues to evolve, | thought that in
order to benefit from the latest medical care, | should research
information by myself, rather than waiting for medical information to
arrive.

How to make a trick of the eye
ST

| will introduce a trick of the eye. | researched how to have an
optical illusion. | got interested in a trick of the eye by watching TV
programs. But | didn’t know what | should do to make an illusion. To
make an illusion, | researched and decided to use mathematics.
First, | used GeoGebra to put a point at coordinates. GeoGebra is
software which is in our school’s PC. Then | folded paper to make
three-dimensional coordinates. Next, | calculated where | should put
a point at coordinates from the distance between viewpoint and
image. In the end, | succeeded to make an illusion. But, there were
some difficult points in this research. One of them was | couldn’t
understand how to put a point at three-dimensional coordinates. To
solve this problem | devised a way to put a point at coordinates and
looked at the paper by camera and one eye. | understood how to
have an illusion from this research. This research was hard for me.
However, by researching this topic, | have come to feel more familiar
with math than before. And | want to know a good way to put point at
coordinates to make a great illusion and make more complicated
shapes.

About MOLD
¥H MR

Hello. My name is Yuina Nitta. | will talk about mold. First, I'll
explain the reason | chose this theme. | culture actinomycetes in a
science laboratory in school. So, | want to know mold and help my
experiment. Mold was discovered in fossils that were about five
hundred million years old. But we still don’t know what shape they
were. Mold exists all over the world. | was surprised to find out that
they exist even in the Antarctic and the Arctic. The best condition
which mold exists in is that temperature is about 25 degrees and
humidity is more than about 70 percent. So Japan is good for mold
living. And, they cling to something so they are not able to do
something by themselves. Mold protects your body against
pathogens. Too clean your hands or your body isn’t good for your
health. | was surprised to know this. However, bad mold also exists
all over the world. For example, they cause an infection like athlete’s
foot. Many people in Japan agonize over athlete’s foot. Then, what

should we do for mold? The most important thing for not molding is
to get a good cross-breeze. We should try to remove moisture. In
summary, molds have many natures. | had an image which is not
good for mold until now, but | learned a good point of mold which
sometimes helps people. I'll prevent diseases which are caused by
mold. And I'll improve my experiments. Thank you.

My purpose of learning
Swann Pyayt Sone

My dream is to be a systems engineer in the future. By offering
convenient and efficient programming for workers, | want to contrib-
ute to the reconstruction of the working environment of Japan.

Recently, Japan has faced overwork problems. Many workers
have been exhausted because of the daily overwork. | think some
tedious work can be omitted with technological improvements and |
want to help create a better working environment with it.

In order to realize my dream, three skills seem to be necessary for
me.

First, | need to gain plenty of knowledge of the PC and IT. As I've
been interested in using a PC from my childhood, I'm sure | can
study it very hard.

Second, | want to gain analysis skills. Analyzing the current
problems and finding solutions is a very important step for program-
ming | think.

Third, | want to improve my creativity and imagination to help me.
This needs a lot of communication and interaction with various kinds
of people. | want to brush up my sense of humor and build a flexible
way of thinking.

For these reasons, | want to study IT and become an expert on
systems engineering which can help a lot of people by offering a
better working environment.

Substructure for “The examination of the inter-
vention method and the readvent of epidemic
process of Dengue Fever using SIR model”

T BEE

This study focused on dengue fever, which is known to be transmit-
ted by mosquitoes, and studied its outbreak using mathematical
modeling and numerical analysis.

Dengue fever was reported in only nine countries in the 1970s but
now spreads to 128 countries, affecting 96 million people each year.
In Japan, more than 160 cases of infection were reported, which
included Yoyogi Park in Tokyo in 2014. When dengue fever occurred
and spread in Japan, we simulated and considered how the number
of outbreaks until it subsided followed. Because vaccines do not
exist now, this study may play an important role in preventing
pandemics in Japan at a time when dengue fever comes in. In
addition, this simulation is expected to be used not only for dengue
fever but also for almost all anthropozoonosis.

Simulations of the dengue fever epidemic in 2017 New Caledonia
and Tokyo were performed by using the SIR model. As a result, the
simulation results could match its peak with the actual data. And,
when we did the simulation of getting rid of the mosquitoes to half
the previous, the effect of suppressing the number peak was
observed. It was very interesting that the earlier the timing of
mosquito control, the slower the convergence of the infection, and it
would be worthwhile to consider the reason. For Tokyo, we did
examine appropriate values for Sv (0) and Iv (0) and also performed
simulations when mosquitoes are eliminated.

Through the result, we learned that it is important to make the
number of cases realistic, as well as the duration of the epidemic,
peaks, and graphs, in order to clarify the magnitude of the infection.
And to improve the model, to verify the validity of the model.

High-grade Global Educational Program for Sciences

Universe
mE BB

| like the universe very much. Before | knew it, | completely became
its captive and | was saying “l want to be a researcher of the
universe!” Now, | want to be an astrophysicist and active in the
world. | am often asked “What do you like about the universe? Why
do you like that?” But | can’t answer this question. | don’t know why
| can’t answer this question. Now, I'm going to think about “Since
when did | like the universe?” “What do | like in the universe?” “What
do | want to study?” “What research do | want to do?” First, since
when did | like the universe? As | remember, my father said to me
“The universe as viewed from the earth shows the past of its appear-
ance” when | was 10 years old. So | examined about the universe.
But | think when my father said that to me, | already liked the
universe at that time. | can’t understand no matter how much | think.
But, | thought “If | asked ‘When did you like the universe?’ | will
answer honestly ‘I liked the universe before | knew it.”

Second, what do | like about the universe? | thought a lot about it,
| found an answer. | like the universe because it has many things we
don't know. | have been curious since before. | like to investigate and
resolve many things | don’t know because it's fun. | can get lots of
information because the universe has many things we don’t know
and haven't researched. Finally, what do | want to study and what
research do | want? I'm interested about before the Big Bang and
Dark energy. Astrophysics has two types, theory and observation. |
want to do theory. | want to reveal the identity about before Big Bang
and Dark energy using mathematics. | want to be an astrophysicist
who can cooperate with colleagues. And | will get a Nobel Prize in
Physics.

Interesting stuff that physics has
AT BB

“Physics”. This is the subject that | like the best. From the perspec-
tive of using formulas, you may see that is so difficult, | think so too,
but from the viewpoint of knowing the essence of moving substance,
phenomena, for example, the relation of speed and mass, buoyancy
and volume and so on... physics is very interesting and important,
| think. That substance floats on the water, air is moving up and
down like a wave, etc., are obvious phenomena. But we can see an
interesting world if we express a phenomenon by a formula. By
using a figure, we can see a lot of information that we cannot see
when we are just watching everyday affairs.

Just reading textbooks, just memorizing formulas and doing
calculation, | don’t think it connects to complete understanding. The
important thing is to understand why is that so. It is a dreadful misun-
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derstanding “l can understand physics because | can apply numbers
to a formula!”. Sometimes | see such friends, moreover sometimes |
think so myself. But it is a big wrong, right? It can say the same about
mathematics. At physics world, the most important thing is knowing,
understanding essence, | think. Anyone can only memorize formulas
and do calculation.

“Understanding the essence of the phenomenon” it is the most
necessary and difficult. Blind faith has no meaning. Seeing that a
substance floats on the water, express by expression, find the
number we want. When we do this series of events, we can say that
we understand physics for the first time.

My friends say that physics is boring. I'm not good at physics still
now. But | want my friends know fun came from understanding the
essence of phenomena. It is difficult to understand physics
completely, so, physics is interesting.

AMR —Problem of Anti-Microbial Resistance—
Hh %E

Do you always take all the medicines that are prescribed at the
pharmacy and follow the rules of usage and dosage? We take
medicines to recover our condition when we get sick, but | often hear
that some people stop taking them before all the medicines are
used. Also, a lot of them are thinking of taking the same medicines
when they get the same iliness. Now, we have a problem regarding
anti-microbial resistance (AMR) all over the world. The causes of
AMR are drug-resistant bacteria, which can resist the effects of the
antibiotics which were able to treat the infection previously.

Antibiotics help us cure the infectious diseases from the target
bacteria; however, drug-resistant bacteria can survive and increase
in the body of the patients. After that, the drug-resistant bacteria
spread through various people, animals, and the environment.
Inappropriately using antibiotics becomes the cause of AMR. That's
why we should take the medicines that are prescribed, following the
rules of usage and dosage carefully.

Furthermore, in 2011 the World Health Organization (WHO) took
up the problem of AMR as the task that they should work on in the
world with the slogan, “No action today, no cure tomorrow”. Never-
theless, substitute medical therapy or a high-dose antibiotic is
necessary to solve the problem, and they are expensive, and the
treatment of AMR is toxic. This is a case when the words “Too much
is as bad as too little” are true.

In conclusion, AMR is a serious problem on earth. | want to be a
pharmacist in the future, and | would like to help reduce the problem
of AMR. Therefore, | think | must study hard with the phrase, “No
study today, no cure tomorrow.”
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A study of light
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| am going to talk about light. | learned about the properties of light
in physics class. However, | wonder what is light essentially. So, |
searched about light, and summarized it.

Firstly, the first person who focused on light was Newton. He
thought light was particles. Lavoisier, who is called the pioneer of
chemistry, supported the idea, and he considered light as an
element. However, Young showed that light is not particles because
light showed the nature of diffraction by his experiment with light. It
showed that light is a wave. Then, what is light? In fact, light is
particle and wave. That was indicated by Einstein. So, light has the
nature of both particles and waves.

Also, it is said that light is the fastest thing in the universe. And its
speed will not change forever, wherever, in any situation. For
example, if we see another car from a moving vehicle, the apparent
speed is not the same as the real speed. However, even if we see
light from a vehicle which is almost at the same speed, light’s speed
does not change in the case that we see it from the ground. Einstein
thought such a mysterious nature is the law of nature. | thought it
was wonderful because he was not obsessed by conventional ideas,
and he came up with a way of solving the problem.

With these matters, we can perceive color. It is caused by light.
White light, such as sunlight, is the gathering of many colors of light.
So, if we see something red, it just reflects red light, it is not a red
thing originally. The wavelength of red light is longer than blue, or
purple. And the longer the wavelength is, the farther the wave
reaches. Then, | found that that's the reason why the traffic light's
stop signal is red.

Through my search, | knew that Young was not just a physicist, but
a doctor and an archaeologist, and learned mathematician. Then, a
broad view of things is needed to discover something new or revolu-
tionary. | thought | should learn something with the mind that | should
understand the essence from various perspectives.

Betelgeuse will disappear
BO EfA

Scientists say Betelgeuse will disappear. The Orion which we
usually see at night will lose its shape. By the way, why are there
stars that disappear? Because hydrogen which is fuel for fixed stars
runs out. If fixed stars don’t have hydrogen, they can’t make energy
to shine. “How long are they shining” is decided by their weight. If the
fixed star is heavy, its lifespan will be short. If the fixed star is light,
its lifespan will be long. How does hydrogen cause nuclear fusion?
Hydrogen’s nuclei make helium’s nuclei. And helium’s nuclei make
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other nuclei. This reaction advances until iron is made. How
Betelgeuse disappears is different according to weight. If a fixed star
is 0.08~8 times as heavy as the sun, a main sequence star changes
into a white dwarf. If the fixed star is 8~40 times as heavy as the sun,
a main sequence star changes into a neutron star. If the fixed star is
40~ times as heavy as the sun, a main sequence star changes into
black hole. The sun’s weight is 1.989*10730kg. Betelgeuse’s weight
is 2.188*10"31kg. Betelgeuse’s weight is about 11 times as heavy
as the sun. It means Betelgeuse will change into a neutron star and
cause a supernova explosion. What things happen to earth by
supernova explosion? One is shock wave, and the other is gamma
rays. The shock wave carries 30~50 light years. But Betelgeuse is
600 light years from the earth. So the earth won’t be affected.
Gamma rays cause destruction of the ozone. Ultraviolet rays affect
creatures’ health. But gamma rays are not falling on the earth. So
the earth won't be affected by this either.

The miracle of my "favorite thing"
¥ B

Possibly | may be blessed with own favorite things.

In one of the many universities which | visited after | became a high
school student, | came across a material called C60 fullerene.
| loved chemistry classes in high school, and for me who was
interested in chemistry, it was an encounter attractive and very
fascinating. On the other hand, | learned calligraphy from second
grade in elementary school. From beginning to learn it, it is now eight
and a half years. | was able to finally take the qualification of instruc-
tor just the other day. | use sumi for the calligraphy. As for that, soot
and glue are used as raw materials, and carbon is included. In fact,
C60 fullerene, which | mentioned as the first topic, is made of
carbon. Carbon, which | came across in my favorite chemistry class.
Carbon, which is used by my favorite calligraphy. | want to do work
about this carbon in the future. Specifically, it is research and
development of the solid sumi and India ink. Even in school educa-
tion India ink is used now, but solid sumi was used before it was
used. When India ink had begun to be used, the people criticized it
for poor brush condition and the letters which | wrote were glittering.
When a brush was used, the India ink was criticized by people at the
beginning. The reason was that it caused a bad state of the brush. In
addition, it meant that the letter which | wrote with sumi was shiny.
However, those problems were overcome as a result of research
and development now. Furthermore, not only that but also India ink
with the taste of the solid sumi is made. | am happy if | will make use
of knowledge of chemistry in the future and can be engaged in
further development of India ink.

High-grade Global Educational Program for Sciences

The power of science learned through HIGEPS
EE faEH

| didn't know exactly what | wanted to do in the future. When |
decided to join HIGEPS, | hadn't decided whether to go to human-
ities or science. However, | love science and attended schools in
Saitama University from kindergarten to junior high school, so | felt
familiar and participated. There were times when | could not partici-
pate because | studied abroad during this program, but with this
program | was able to experience the essence and depth of chemis-
try that cannot be taught at school. Especially after returning to
Japan, | realized that science was a common language in the world.
Some of my favorite creatures could talk to each other in foreign
lands. Until now, | was keen on vague career choices that looked
only at universities. However, in the past year, | have gained the
power to look ahead. My dream is to make the world smile with my
favorite science. | haven't decided anything concrete yet, but | want
to live with this as my axis. I'm not good at scholastic ability, but my
love of science is
second to none. | always want to be with science forever. Thank
you for reading this far.

| want to be an occupational therapist
A #3E

| want to do a job in the future where | support the children who
have a handicap and will live every day with a disability. Therefore, |
intend to take the qualification of occupational therapist. It is the
effect of my older brother on me that | have thought that | want to do
such work. My older brother has a disability. So he has received the
support of various people since childhood. While | looked at people
who supported him with various people since | was child, | began to
think that | wanted a job like that. However, | didn't know how | could
get the work. When | was troubled about my own future, | took the
trial lesson of the university about occupational therapy offered as a
school event of the high school unexpectedly. | was not interested in
occupational therapy at all previously, but | want to do it in the future
after hearing the lesson | began to think that | seemed to be able to
work. And it turned out that | got the work while | searched it myself.
| aim at becoming an occupational therapist now, but, as well | want
to take the qualification of speech therapist in the future.For
My future dream is to make many children smile!

About elements and their history

| am going to introduce the history of chemistry which we can learn
from the periodic table. We can learn various things from it, for
example, the elements, the elements symbols, etc. This knowledge
is very important when we learn chemistry. However, many students
are content with this knowledge alone. Many stories are hidden
behind the periodic table that we use now. | can’t introduce all the
stories this time, but | would like to introduce some stories that | want
many people to know about because it is a great opportunity to learn
more about the history of chemistry.

Let's talk about hydrogen, the most basic element. The name
hydrogen was given to it in 1783 by Antoine Lavoisier. It is a very
familiar and famous element, but at one time it was said that it hardly
remained inside the earth. However, this was denied by a high
school student at the time called Takuo Okuchi, and it is internation-
ally believed that the main role of light elements inside the earth is
played by hydrogen today. Some tales of chemistry have some
sadness associated with it because of many victims. The story of
Fluorine, a familiar element, it is one. Let me introduce the story.

Fluorine is a highly reactive acid. It destroyed labware, rendering
many scientists to be poisoned with fluorine. Humphrey Davy, the
Knox brothers, Jerome Nikle, and many others have been killed by

experiments with fluorine. In 1886 Henri Moissan finally succeeded
in isolation. He electrolyzed hydrogen fluoride in a platinum contain-
er and extracted a small amount of gas into a transparent fluorite
vessel. It is a familiar name now, but it had a very severe history until
it was contained.

You can discover many interesting stories about the elements; the
periodic table contains many of them.

About microplastic waste
T e

Nowadays, the amount of plastic waste is increasing. Despite this,
some people continue to use plastic. | know we need plastic
because plastic is lightweight but durable, transparent, colorable,
heat-insulating, and resistant to electricity. In addition, it can be
mass-produced, is cheap, resistant to rust and corrosion, and has
good chemical resistance. But | strongly believe that we should use
less plastic. First, people are not processing plastic. For example, in
the sea, plastics become microplastics, greatly affecting organisms
and seabirds in the sea. This damage was caused because plastic
used by people was washed away into the sea, mistaken for food,
and sea creatures ate it. Therefore, it is clear that people have to
reduce their use of plastic. The way to reduce plastic is to carry ‘my
bags’ and not get a shopping bag, or go out and carry a water bottle
and not buy a plastic bottle. In conclusion, people must reduce their
use of plastics unless they can process them. It is natural that people
have to reduce their use of plastic for the above reasons. In the
future, it is hoped that everybody in the world will be aware of
reducing the amount of plastic waste.

Function hidden in a small body

A =21

Hearing the word “insect”, how do you feel? | read an article and
changed my mind about insects. It was a newspaper article about
biomimetics. Biomimetics is a technology that observes or analyzes
the structure and function of living organisms, uses them to develop
new technologies, and makes things. Although the word biomimetics
is new, for many years, people have been looking to nature for ideas
to use when they develop various products.

For example, sharp, a major electronics manufacture, used a

dragonfly that could fly comfortably in strong winds despite its small
size as a hint for the development of air conditioners. The secret lies
in the unevenness conditions. The secret lies in the unevenness of
the wing cross section. The formation of air vortices in the wing
depression reduces wind resistance and enables stable flight. Sharp
says that by applying this to the fan in air conditioners, ventilation
efficiency has been improved by 30% compared to the past.
The characteristics of insects are also utilized in medical settings.
There are expectations for new uses of silkworms which have been
used by humans since ancient times. Scientists have developed a
technology that allows transgenic silkworms to make special
proteins that respond to osteoporosis and Alzheimer’s disease.
Using the silkworm method to make special proteins is easier than
other methods.

Currently, research is being conducted to apply it to anticancer
drugs and surgical threads. After reading this article, | was able to
understand “Biomimetics”. Looking at nature around as once, not
just looking at the latest technologies, such as computers, can make
our lives more advanced. Leaning on nature and imitating insects
that have evolved over the years through their own unique evolution
can also reduce technology development time. If you realize that
insects have supported our lives, you can take a different perspec-
tive. | want to see things from a different perspective, not just one
aspect, and have different ways of thinking.
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