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Research on artificial muscles for fishing line

[Physics Group 1] Yuta Kobayashi,

Masayoshi Kariya,

1. Introduction

We wanted to make artificial muscles from polymer
fishing line. The polymer fishing line has a special
property of contracting when heated. This is because the
polymer fishing line has entropic elasticity. If this fishing
line artificial muscle can be realized, it could be a cheaper,
lighter, and sturdier actuator (driving device) to replace
the motors that have been used in many robots. However,
in actual experiments, we encountered a problem where
the polymer fishing line would unravel when heated. After
much trial and error, we decided that soaking the polymer

fishing line in hot water would help.

2. Hypothesis
Soaking the polymer fishing line in hot water would make

it harder to untie.

3. Experiment

1) Fix one end of a fishing line (1.05 mm in diameter), tie
the other end to a power drill, and twist the fishing line
until it becomes springy.

(2) Fix both ends of the fishing line in (1) above, and fix
it with a heat gun. This fixes the fishing line in a spring-
like shape. (hereafter referred to as "polymer coil")

(3) Soak the polymer coil in hot water for 10 minutes.
(4)Fix the upper end of the polymer coil, hang a weight
(500 g) on the lower end, and heat it by pouring boiling
water (80 °C) on it. boiling water (80 °C) on it.  (figure
omitted)

(5) Measure the change in length of the polymer coil.

(6) Change the temperature of the hot water in which the

polymer coil is immersed and repeat steps (3) to (5).

4. Results
(1) The polymer coil that was immersed in hot water was
* Polymer coils that have been immersed in hot water are
less likely to unravel.
- After shrinking, it tried to return to its original length

when the temperature dropped, and then shrank again

Kota Nakagawa,

Rikiya Murakami,

Keishi Hosokawa

when hot water was applied.

* Hard to stretch even when pulled. (High strength)
(2) The relationship between the temperature of the hot
water in which the polymer coil is immersed and the

change in the length of the polymer coil is as follows.

&iE 50°C 60°C 70°C 80°C
1EI B INHEH (%) 85.3 99.1 824 83.7
1B B&#1E (%) 100 108.6 121 107.2
2[E1 B IRAETE (%) 86.8 86.4 81.9 79.2
2[E B HEI# (%) 100 110.0 107.0 1086
3[E BN (%) 86.4 FEHr 801
3ER S (%) S 111.4 7 106.8

_§ 1" A A Y2
\ / /
= /, / )
1C v \ / 30°C
D 4 -— 60°C
90 \ 7, \ / OO
1t ; ¥ WV
(%) 8(
2 @B un ik 3 (5] B 0 e

IRGII=Rvd e
1EBE®EL R 2EBEM R Lo 3EBMEL R

Table 1,.figurel: Relationship between the temperature of
the hot water in which the polymer coil is immersed and

the change in length

5. Discussion

From result (1), it was confirmed that soaking the polymer
coil in hot water stabilized it.

From result (2), it was confirmed that the polymer coil
shrank when the temperature was increased (hot water
was applied), but no relationship between the temperature

and the degree of shrinkage could be found.

6. Conclusion
Immersing the polymer coils in hot water may enhance

their practicality as artificial muscles.

1. References
Kentaro Ayabe, "Artificial muscles made with nylon tegus.

http://www.st.nanzan-u.ac.jp/info/gr-
thesis/2017/oishi/pd/14sc002.pdf
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Instrument pitch-Acoustic Saw Edition- /|
[Physics Group 2] Hayato Kowaka, Hiroaki Jinno, Iduki Kimura

1. Relationship between the previous experiment
and the current experiment
In the first semester experiment, we investigated the
resonant length of saw instruments, and in the second
semester, we mainly investigated the change in pitch of
the sound due to shape.

2 . Hypothesis

We hypothesized that the greater the bending and the
smaller the moving parts, the smaller the range of
resonance of the saw is. As a result, the higher the
sound would be.

3. Measured value
[Experiment]

Both ends of the saw were fixed, and the sound was
pronounced with a striking stick by changing the width
of the fixation and the height of one end to change the
degree of bending, and which was recorded. With Wave
Spectra ver.1.51 software, the frequency of the loudest
and longest resonant sound in the Fourier transformed
waveform was then recorded.

experimental device|

Sound Length (z)

(< .~
[Result] Frequency variation with length (x) and height
62

- (X) [ ermmaam  —e—2mom  —+ wem  —e—t6dem |

>
’(:'gh o // :’
il /
5 3000 / ”r
= 7 et
T ’o
e 1500 7/ -”' - .
7 - -
1000 — == M____—-jf......... -a o
san °3“3"ﬂ"'3‘3"'ﬂ“="‘ﬁ”:"ﬂﬁa:aﬁaﬁa!g!&a!a:g!aaaﬁ
y (em)

[Consideration]

The reason why the frequency increases as (y)
increases and (x) decreases is that (z) decreases as the
curve becomes stronger.

4 . Theoretical value
[Theory]

FEM vibration analysis (eigenvalue analysis) was
performed using a model of the saw made with the
same density, Young's modulus, Poisson's ratio, and
material in the unbent state (y=0) using 3D CAD
software. 20 theoretical values of natural frequencies
for each resonant length were investigated, starting
from the lowest frequency.

[Result1] Difference in natural frequency by length (x)
% When the vertical axis is 1, it indicates the natural

vibration.
(AL

[N
© soem UL
UL L

29.2 cm

25.0 cm ”
(]

16.4 cm

frequency (Hz)
[Analysis]

In order to calculate the difference between the
measured value and the theoretical value, the accuracy
for all experiments for each (x) was determined using
the following equation and the average was taken.

a=(average of the intervals of natural frequencies)/2
b=|(actual measured value)-(theoretical value closest to
actual measured value)|

= Accuracy=(a-b)/a

[Result2]

The fit rate was 29% for 2cm, 23% for 4cm, 38% for
6¢cm, 47% for 8cm, and the average fit rate was 35%.
[Consideration]

There was no relationship between the measured and
theoretical values of the relationship between the
resonant length and the natural frequency. This is
because the theoretical values assumed that there is no
change in the natural frequency even when the saw is
bent (y # 0), and it is thought that the height (y)
increases the strain part of the saw, which changes (z)
and changes the natural frequency.

5. Conclusion

The smaller the (x) or the larger the (y), the smaller
the (z) and the higher the frequency. In other words, (z)
changes the natural frequency.

6. Future Prospects

It is necessary to investigate how (x) and (y) change
the natural frequency, and also to quantify the bending
condition using strain gauges, calculate (z), and
investigate the relationship with the frequency.

7 . References

1) About FFT Analyzer
https://www.onosokki.co.jp/HP-
WK/c_support/newreport/analyzer/FFT1/fft 1.htm

2) Introduction to Eigenvalue Analysis with Free
CAD

https://ezu-ken.com/bat-freecad/
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How the performance of home appliances differs between

50Hz and 60Hz

[Physics Group 3]

1. Rerationship between previous research
and this experiment

In a previous study, it was found that fluorescent lamps
for 50Hz were 20% dimmer than normal when used
with a 60Hz power supply. Therefore, we investigated
what is the difference when electricity is converted into
rotation and heat, and discussed why it makes a
difference occurs.

2. Hypothesis

For the same effective voltage, the motor will run faster,
the fluorescent light will be brighter, and the heat energy
generated by the nichrome wire will be greater at 60hz.

3. Experiment

1. Experiment to determine the rotation speed of a
motor
The frequency at which the blades of a fan (motor)
appear to stop when a strobe is shone on them was
measured to determine the number of rotations of the
blades.

2. Experiment to investigate the heat energy
generated
A 300W nichrome wire was connected to a 20 ohm
resistor and heated 100cc of water in a calorimeter for
25 seconds, then stirred for 15 seconds to check the
temperature rise.

3. Experiment to investigate light energy
An illuminance meter was set up directly under a
fluorescent lamp to measure the illuminance.

4. Results
1. The rotation speed was 1.2 times higher when

using 60 Hz. The electric current was the same.

1 2 3

50Hz |54 5.4 5.4 5.4
60Hz | 6.4 6.4 6.4 6.4

average

Table 1 Experiment 1rotation speed(rps)

The current magnitude was 2.5 A for both 5S0Hz and
60Hz.
2. The temperature rise was the same, but the electric

Itsuki Tomita

Daimu Nakajima Keigo Sugiyama

current was a little higher at 50Hz.

1 2 3 4 5
50Hz | 5.3 52 5.3 52 5.1
60Hz | 5.0 52 5.1 5.8 4.8

Table 2 Experiment 2 Temperature rise of water (°C)
The magnitude of the current was 0.20A for 50Hz and
0.17A for 60Hz.

3. It was a little brighter when I used 60Hz.
The electric was higher with 60 Hz.

1 2 3
S50Hz 593 591 587
60Hz 619 616 616
Table 3  Experiment 3 illuminance(lux)

The magnitude of the current was 0.30A for 50Hz and
0.33A for 60Hz.

5. Conclusion

1. The rotation speed is higher in western Japan at 60
Hz. It is considered that the motor rotates once per
cycle of current change.

Therefore, the rotation speed is larger in the west of
Japan where the current is 60 Hz.

2. Although the amount of work done in one cycle is
different, the total amount of work done by 60 Hz and
50 Hz is the same, so the temperature within a given
time is the same. We still don't know why the current
was larger at 50Hz in the heat energy experiment.

3. The light is brighter when the electrons hit the
mercury grains in the glass and emit ultraviolet light.
We still don't know why the current was higher at 60 Hz
in the fluorescent lamp experiment.

6. Reference
“How Frequency Affects Equipment," Osamu Ando,
Ando Electric Technology Office
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Toku-Toku sound

[Physics Group 4]

Kosuke Maehara, Koshiro Omine, Shota Kondo, Sora Sawamura, Shunzi Hiraoka

1. Relationship between previous research
and this experiment

In senior previous research, we had considered that
the shorter the neck, the higher the sound, and that there
would be no relationship between the frequency of the
sound and the viscosity of the liquid flowing from the
bottle. However, based on the results of the previous
semester's experiments conducted on the premise of
this previous research, we thought that there might be a
relationship between frequency and viscosity. In other
words, it is necessary to reconfirm the contents of the
previous study.

2. Hypothesis

There is a property that as the temperature of water
increases, the viscosity of water decreases. According
to the experimental results of the previous term, the
higher the water temperature, the higher the frequency.
In other words, the sound became higher. This led us to
believe that viscosity is one of the indicators related to
frequency.

Therefore, we hypothesized that as the viscosity of the
liquid increases, the frequency of the sound generated
by the liquid decreases.

3. Experiment

Attach a microphone to the
edge of the bottle and let the
liquid flow from the bottle. At
that time, use SoundWave
software to examine the
frequency and waveform of
the sound. The angle at which
the bottle is tilted should be the same.

In this experiment, we will determine the frequencies
for four patterns: water (50 °C, 600 ml) and water with
3g,6g,and 9 g of viscosity modifier (powder to make
it sticky) added. For each pattern, 25 pieces of data are
taken, and the average of 250 pieces of data is taken.

Also, the measured sound contains "To" and "Ku"
sounds. In this experiment, we focused on the sound of
"To" above 100 Hz, so the values below 100 Hz are
truncated.

4. Results

For water only, the frequency was 215.0 Hz.

For the viscous solution (0.45 % concentration), the
frequency was 215.0 Hz.

For the viscous solution (0.99 % concentration), the
frequency was 193.5 Hz.

For the viscous solution (1.43 % concentration), the
frequency was 185.7 Hz.

Figure 1 shows that the frequency decreases as the
viscosity increases.

300
F 250
. 200 -
T e 150
2 Y 100
T B0
¢ 0 T T )
y 0 5 10 15
Viscous solution (%)

Fig.1 Relationship between Viscosity and Frequency

5. Consideration

The premise is that the air in the bottle is divided by
the water flowing through it, and the remaining water
in the bottle vibrates, causing a change in the pressure
of the air, which makes the sound.

The reason for the change in the pitch of the sound is
thought to be that at the moment when the sound is
made, that is, when the air is divided, the larger
viscosity slows down the speed at which the air is
blocked and suppresses the vibration of the air.

6. Conclusion and future prospects

In this study, we found that viscosity is related to the
height of the sound poured from the bottle. However,
we have not been able to determine that viscosity is the
only factor that produces changes in frequency, such as
the temperature of the air, so next time we would like
to conduct experiments focusing on factors other than
viscosity.

In addition, I would like to analyze the sound in more
detail using Fourier transform, etc., to find out which
frequencies produce the loudest sound.

7. References

1) "The Secret of the "Toku-Sound from the Bottle!"
https://youtu.be/1i1280JF1ToE

2) The science of Toku-Toku
www.kagakunosaiten.jp/convention/pdf/2014/077.pdf
3) - Ikuno High School 74th term, Inquiry II, " A
Strange Toku-Toku Sound from a Bottle"

4) 9-1. What is Viscosity? | Basic Course | Technical
Information & Useful Tools | Tacmina Corporation
(tacmina.co.jp)
https://www.tacmina.co.jp/library/coretech/288/
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Message from stars
[Physics group 5] Riho Yamagami Haru Ogasawara Yume Takemoto

1. Relationship between previous research

and this experiment "

Fukuoka prefectural Kokura high school students
studied spectral about planets. We conducted research to
explore the possibilities of spectroscopic astronomy,
because at lkuno High School, no one has ever studied it.
2. Hypothesis
We attach a diffraction grating to a camera and analyze
primary spectrum. Then, we can compare star
temperature and know elements contained in stars.

3. Activity content

We shot Arcturus, Antares, Jupiter, Venus and Saturn
with a camera attached a diffraction grating and analyzed
primary spectrum.

We investigated diffraction grating performance by

analyzing spectrum of H and He.

We shot Cassiopeia and Orion with a camera attached a
diffraction grating and analyzed primary spectrum.

4. Experimental method (first term)

We shot Arcturus, Antares, Jupiter, Venus and Saturn
with a camera attached a diffraction grating, and calibrated
and made graphs.

5. Result (first term)

Arcturus: It has a lot of absorption lines in the green
wavelength range. Though it is the star which looks red, it
has a large blue wavelength of light.

Antares: It has some absorption lines in the red
wavelength range. Antares’ blue wavelength range is
smaller than Arcturus’ one.

Venus: Its green wavelength range is smaller than the
other planets.

The three planets have a common point that all of the
three have an absorption line in their yellow wavelength
range.

6. Consideration (first term)

As for the planets, the absorption line in their yellow
wavelength range is one of Helium(587.3nm). These
planets reflect the light from the sun, so it is the light
absorbed by Hydrogen and Helium which are the
atmosphere of the sun.

7. Problem of the research

We should think about the relationship between the
altitude of stars and the effect of the earth’s atmosphere.
We should also think about the effect of a camera lens.
8. Experimental method (latter period)

In the case that the altitude of the star is low , the short
wavelength of the light is absorbed by the earth’s
atmosphere.

And then light intensity changes by the camera setting

such as the camera’s ISO and shutter speed. So,to reduce
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these effects, we decided to compare the stars within one
picture.

First, we shot Cassiopeia (Alpha, Beta, Gamma, Delta, and
Epsilon), Orion (Betelgeuse, Bellatrix, Saiph, Rigel, Alnitak,
Alnilam, and Mintaka) and little tristar under Tristar (M43,
M42, and lota) with a camera attached a diffraction grating.

Next, we calibrated those pictures and made graphs.

Profile

Fig.1 Rigel

Profile

500 1000 1500 2000 2500 3000 3500 4000 4500

1000 500 0

Fig.2 Betelgeuse
9. Result ( latter period)

Cassiopeia: Alpha has a large red wavelength range, and
Gamma and Beta have a large blue wavelength range.

Many absorption lines were clearly seen in Delta and
Epsilon.

Orion: Bellatrix and Alnilam have a small blue wavelength
range, and Saiph has a small yellow wavelength range, Rigel
has a large range of red wavelength.

10. Consideration (latter period)

Cassiopeia: Alpha is not considered to be as hot as
Gamma and Beta.

Orion: Bellatrix and Alnilam are thought to be colder, and
Saiph is thought to have low He in the atmosphere.

11. Conclusion
By photographing a star with a diffraction grating, we
can know the difference in the temperature of the stars,
and the star contains the atmosphere of hydrogen and
helium.
12. References
1) Fukuoka Prefectural Kokura High school
“Planetary spectrum”
2) Goto telescope
“First spectroscopic observation”
(May1,2018)
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Strength due to column placement
[Physics 6th group] Yuta Nakahama Ryota Shiomi Yuki Kobayashi

1. Introduction

In the previous experiment at Hikone Higashi High School,
they investigated whether the placement of the columns made a
difference in the strength of the simulated building when a
horizontal force was applied to the upper part of the building,
and the results showed that there was no difference.

This time, we conducted a horizontal vibration experiment to
see if the relationship between the direction of the vibration and
the placement of the columns would affect the strength of the
simulated building.

2. Hypothesis

In our previous experiment, we arranged a square with four
columns at its vertices so that its two sides were parallel to the
direction of vibration, and changed the length of the sides.
However, in this experiment, we fixed the length of the sides and
expected the strength to change depending on the orientation of
the square with respect to the direction of vibration.

3. Experiment
“Experimental device”

A wooden round bar of 1cm in diameter and 50cm in length,
a NR sponge of 30cm in length and width with holes in its
circumference of 10cm in radius at 15° intervals for piercing the
column (a wooden board of the same size was attached to the
bottom), four pull springs, and four fixed wheels were used to
make a simulated building as shown in Photo 1. In addition, a
sponge was added to the bottom to reduce the error.

— ———120cn

Vibration
direction

‘ J‘!—M ,,,,,

Photo 1 Experimental device

“Experimental apparatus”

As shown in Photo 1, the spring was fixed at 120 cm between
the two ends. The simulated building stood still at the center.
From that state, the simulated building was shifted 15 cm from
the center (5 times on each side), and the hand was released to
cause horizontal vibration. We took pictures during the vibration,
and measured the lateral displacement (Ax) between the center
of the floor (A) and the center of the ceiling (B) when the
building was vibrating the most, as shown in Fig. 1.

The same experiment was conducted in four different patterns,
each of which was measured ten times, depending on how many
degrees the square was rotated in relation to the direction of
vibration, as shown in Figure 2.

=____Q I P}

|
EFnd the difference between the two red line lengths

! /

Initial position

Figurel  Experimental apparatus

[ @ @
0° 150 30° 45°
Figure2 Column placement pattern

4. Result

Around 0° 15° 30° 45°

Left Right Left Right Left Right Left Right
Max 18 16 19 1 17 11 18 12
|Min 14 14 15 7 12 6 12 6
Max-Min 4 2 4 4 5 5 6 6
Average | 16.3 14.4 17.2 8.9 15.15 8.3 15.1 9.4
Total Avg 15.35 13.05 11.725 12.25

Fig. 3 Figure of interest

Average of 10 times

——

—

® ® O R b

Blue:0° Red:15° Yellow:30° Green:45°

o N

Max Ave Min

Pattern 30 degrees has the smallest lateral shift (28% less than
pattern 0 degrees in average value).

By increasing the number of sponges, we were able to reduce
the (max-min) value slightly.

Overall, the value on the right is smaller.

5. Discussion & conclusion

Among the patterns measured in this experiment, the lateral
misalignment for the 30° case was the smallest compared to the
lateral misalignment of the other patterns. We consider this
factor to be as follows.

When the column is not in a straight line with respect to the
direction of vibration, it can be explained that the moment of
gravity causes torsion. We assume that the energy of the lateral
displacement is reduced by the magnitude of the energy of the
torsion, i.e., the energy is dispersed. In the case of a 0° pattern,
no twisting occurs and the lateral displacement is considered to
be larger.

However, this discussion does not explain why the lateral
displacement is smaller than that of the 0° pattern, even though
no torsion is expected to occur in the 45° pattern.

6. Prospects for the Future

We will conduct experiments by changing the position of our
hands from 20 cm, 15 cm, 10 cm, and 5 cm to see if the results
change.

We will rebuild the experimental apparatus so that we can
obtain more detailed data, and we will also look for experimental
methods to measure more detailed angles.

Also, if we increase the size of the experimental apparatus, we
may be able to measure the difference more clearly.

7 .References
Research Paper Vol.6 Hikone Higashi High School
A Study of Columns and Strength in Structures
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Bisyobisyo friction

[Physics Group 7] Atuya Tanaka

1. Motive

I was interested in the previous research on
“Changes in the coefficient of kinetic friction due
to the presence of liquid wetted areas on the
surface” by Niigata Prefectural Kashiwazaki High
School. This research was being carried out in the
light mass state only. As an activity in the first
semester, we focused on the “correlation between the
coefficient of kinetic friction by changing the mass
” and proceeded with the experiment. From the
previous experiment, we found that the coefficient
of kinetic friction changed as the mass changed, but
a layer of water formed between the object and the
surface, making it slippery. Based on this result
we made various grooves on the object like the
grooves of a car tire and investigated how the
coefficient of kinetic friction changes.

2. Hypothesis

= When sliding with grooves made, the coefficient of

kinetic friction is greater than that without

grooves.

+ The deeper the groove, the greater the coefficient

of kinetic friction

3. Experimental Methods

(DSpray water on the road surface with a mist sprayer

10 times at regular heights and intervals. Slide a

200g object from the slope to the road surface.
(Figure 1.)

Fig.1Experimental apparatus
@Four types of groove shapes (I to IV) were set,
and the average coefficient of kinetic friction for
each was obtained (Fig. 2).
The order from left to right is I, II, III, and IV.
The depths of the grooves are 1.0[mm], 1.5[mm], and
2.0[mm] (I has no groove)

I ,Nothing  II,Horizontal III,Vertical IV ,Vertical

X Horizontal

Figure 2: Groove shape

(@Measure the velocity of the object at the lowest
point of the slope, v[m/s], and use this as the
initial velocity. The distance the object slipped is

2
x[m], the acceleration of gravity is g[m/s 1, and
the coefficient of Kkinetic
Substitute the following equation and take the

friction is pu.

average value of 1.

Souta Nisino

Masaaki Kitano Kouta Kubo
4. Result

[Average coefficient of kinetic friction
for different groove shapes and depths]

1. Omm 1. 5mm 2. Omm
I 0.210 0. 371 0.270
I 0.17 0. 095 0.118
I\ 0.195 0. 208 0. 256
Xresult of I u=0,0366 Graph 1
0.4
0.35
0.3 HH
0.25

i og
031 \\\\\‘-———-—" It

0.05

0
1.0 1.5 2.0 [mm]
depth of the gloove
Table 1

5. Consideration

- In the case of grooves, the reason for the
relatively large u of Il is thought to be that the
adhesive surface and the grooves were subjected to
a large force from the water.

In addition, since water enters the IV from all
directions, the force of the collision of the water
is thought to have increased u.

» When there are no grooves, the water film that
forms between the car tire and the ground prevents
water from being wicked out, phenomenon similar to
“hydroplaning

+ II had the highest coefficient of kinetic friction,
but it showed more movement, rotating and not going
straight, than the others

It is thought that the kinetic energy of the object
is used by the rotational motion of the object, which
prevents the distance from increasing and increases
the coefficient of kinetic friction.

6. Concclusion.

The least slippery is when the groove shape 1is
horizontal (type II), but in this ase the object
rotates, so the best type is [vertical x horizontal]
type IV, which is stable and has a high coefficient
of kinetic friction.

7 . Future Prospects

The relationship between the depth of the grooves
and the coefficient of kinetic friction is not yet
known, but since the coefficient of kinetic friction
of Type IV tends to increase as the grooves become
deeper, we would like to further investigate
whether there is a relationship between the two.
8. References

Niigata Prefectural Kashiwazaki High School, ”Change
in the coefficient of kinetic friction due to the
presence of wetted areas on the surface with liquid”
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Let’s clean up the water in the courtyard

[Chemistry 1st Group] Rikuto Yoshida Issa Takagi Toyoya Ikeda Rei Ikebe

1. Introdution™

We have always been concerned about the pollution of
the water in the courtyard and wanted to do something
about it. Therefore, We wanted to investigate how to
reduce the level of pollution of the water in the courtyard
by using COD, which was developed from the previous
study on the water quality of the courtyard water by COD
in some of the 74th class students of Ikuno High School.

2. Hypothesis1

If the zeolite or activated carbon is left in the water in the
courtyard for a long time, the COD value may be lower
than if it is left for a short time.

3. Experiment1

To 100 mL of sample, 10 mL of a 2.0 mol/L sulfuric
acid (H2S0O4) solution, 5 mL of a 200 g/L silver nitrate
(AgNO:s) solution, and exactly 10.0 mL of'a 5.0 X 1073
mol/L potassium permanganate (KMnO4) solution were
added. Then, the mixture was heated in hot water at 90°C
for about 30 minutes, and exactly 10.0 mL of 0.0125
mol/L sodium oxalate (NaC,04) solution was added,
and titrated with 5.0x103 mol/L potassium
permanganate solution. This process was performed
three times each, and the average value was taken.

Four patterns were used: sample with nothing added to
the courtyard water (A), sample with zeolite added as is
(B), sample with crushed zeolite added (C), and sample
with activated carbon added (D).

4. Result1
COD values of each sample became next figure
14.72
~ 1233 1199 1103
e
: 10 I I I
O]
=
<
>
A o0
O
S A B C D
sample

Figure 1: COD values for each sample

5. Discussion1

The reason why the COD value of the sample with
activated carbon added (D) was higher was probably
because the activated carbon that adsorbed organic matter

was not removed and remained in the sample because it
was not filtered. The reason why the COD value of the
untreated sample(A) was lower was because the water in
the courtyard was not stirred before the measurement, so
the amount of precipitated organic matter could not be
fully measured.

6. Hypothesis2

If zeolite or activated carbon is added to the sample and
filtered, the COD value will be even lower.

7.Experiment2

Sample without any modification (X), sample with
zeolite (YY), and sample with activated carbon (Z) were
prepared, and each was filtered through filter paper with a
particle retention capacity of 5 um, and then the same
experiment as in Experiment] was conducted three times

each.
8Result2
= 15.00 11.93 13.53
= 9.43
o0 10.00
g
E 5.00
[av]
>
A 0.00
o
S X Y Z
sample

Figure 2: COD values for each sample

9.Discussion2

From (Z), The organic matter adsorbed by the activated
carbon in the liquid was removed by filtration, which is
thought to have lowered the COD value.

10. Conclusion

In this experiment, it was found that using activated
carbon and then filtration was the best way to clean the
dirty water.

11. Prospects for the Future
* Increase the amount of zeolite
* Filtering with a portable water purifier

12. References

1) Daiichigakushu-sha Square Latest Illustrated

Chemistry 8th Revised Edition p84
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Boundary between dilute sulfuric acid and concentrated sulfuric acid

[Chemistry 2nd group] Watanabe Misaki

1. Introduction

From the prior research, we learned that there is a

boundary between dilute nitric acid and concentrated

nitric acid, and we wanted to study the boundary

between dilute sulfuric acid and concentrated sulfuric

acid have different properties depending on the

concentration.

2. Hypothesis

From the conclusion in the mid-term announcement,

the boundary is expected to be between 10 mol/L and

17 mol/L.

3. Experiment

[Experiment 1]

(O 6to 11 mol/L of sulfuric acid was added 3 mL to
each sugar cube.

(2 The reaction corresponding to the elapsed time
was recorded for 20 minutes.

(3 The similar experiment from 12 to 17 mol/L was
conducted..

@ In6to 11 mol/L and 12 to 17 mol/L, the same
experiment again and measured the temperature

during the reaction (20 minutes) was conducted.

[Experiment 2]
D 4 mL of sulfuric acid of 6 to 18 mol/L was

prepared in the test tube and zinc plate was added.

[Experiment 3]
(D The temperature of each test tube measurement
was performed again at 10 to 15 mol/L. (Table 3)
4. Result
[Experiment 1] At 12 mol/L, the color of the sugar
cube did not change, but at 13 to 17 mol/L, it turned
black.

Siota Yoshino Tai Haruka

[Experiment 2] Table 1
Sulfuric acid Changes in aqueous
concentration solution
6~9 mol/L Immediate gas generation
10 mol/L gas generation
11~18 mol/L
no change

(except for 16mol/L)

16mol/L produced gas.

5. Discussion

From [Experiment 1] , itis thought that the properties
of sulfuric acid differ between 12 mol/L and 13 mol/L
from the change in color of sugar cubes put on 12 mol/L
and 13 to 17 mol/L sulfuric acid.

From [Experiment2], gas was generated immediately
at 6 to 9 mol/L, which is consistent with the conclusion
of the interim presentation, and a little gas was
generated up to 10 mol/L, which suggests that the
properties of 10 mol/L and 11 mol/L are different.

6. Conclusion

The boundary between dilute sulfuric acid and
concentrated sulfuric acid exists between 12 and 13
mol/L to the results obtained in terms of the nature of
dehydration action. Also, it exists between 10 and 11
mol/L when experimented with dehydration properties.
7. Future prospects

We would like to find the boundary between dilute
sulfuric acid and concentrated sulfuric acid based on
the reason why the boundary is different between the
case of the dehydration property and the case of the acid
property.

8. References

A reference 2015 Super Science High School
“Exploration II* 28p
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Redox titration under acidic nitrate

[Chemistry 3rd group] Shibata Ibuki Niki Shiori Tomoda Mako Sawada Rena

1. Introdution 12)3)

In textbooks, it is said that acids other than sulfuric
acid cannot be used when creating acidic conditions in
redox titration.In previous studies, redox titration using
hydrochloric acid resulted in hydrochloric acid
working as a reducing agent and the amount of drops
of KMnO4 aq increased. In this experiment, we
focused on the concentration using nitric acid, and

examined the change in the amount of drops of KMnQOy4

aq by drastically changing the concentration.

2. Hypothesis

When nitric acid was used instead of sulfuric acid,
nitric acid acts as an oxidant, so the amount of drops of
KMnOy aq acting as an oxidant is expected to decrease,
and the greater the concentration, the lower the amount

of dripping.

Reducing agent : (COOH),—2CO,+2H" +2¢
ﬁ Redox reaction
Oxidants : MnO4 +8H"+5¢~—Mn?*+4H,0
t Involved in the reaction?
Oxidants : HNO3+3H"+3¢~—NO+2H,0
HNO3+H *+e~—>NO»+H,0

KMnOa I:> - KMnOa -~ _."HNOz-
T (COOH)2

(COOH):
Redox titration by acidic nitrate
@ 0.020mol/L (COOH), aq10 mL prepared.
@ @ was made acidic nitrate at HNOsaq(2.0 mol/L
to 10.0 mol/L in 2.0 mol/L

3. Experiment 1

increments),
respectively.

@ The amount of KMnOswas examined by dripping
KMnO4 aq of 0.010mol/L.

4. Result 1

The amount of dripping decreased from 2.0 mol/L to
8.0 mol/L. There was no difference in the dripping
amount at 8.0 mol/L and 10.0 mol/L.

the amount of drons  the amount of drops of KMnO. aq

832
8.30
828
826
824
&n

820
818
816
8.14

H2504 HNO;  HNO; HNO;  HNO, HNO,
1.0mol/L 2.0mol/L 4.0mol/L 6.0molfL 8.0molfL 10.0mol/L

5. Discussion
From 2.0 mol/L to 8.0 mol/L, the amount of drops of
KmnO4 seems to have decreased because nitric acid

was involved in the reaction as an oxidant.

6. Experiment 2 Reacts directly with oxalic acid
and nitric acid

Oxalic and nitric acid were directly reacted to see if
nitric acid was the cause of the decrease seen in
Experiment 1.
D 0.785mol/L (COOH), aq 10mL was prepared.
(2) HNOjsof 14 mol/L was added to (.

(3 The generated gas was passed through lime water.

7. Result 2 &Discussion

It was cloudy white and it heated. Therefore, it is
considered that carbon dioxide was generated by the
reaction of nitric acid with oxalic acid. From this, it is
thought that nitric acid was involved in the reaction as
an oxidant. If this is correct, the amount of KMnOsaq
droplets in Experiment 1 seems to decrease with

regularity as the concentration of HNOj increases.

8. Prospects for the Future
We aim to verify whether there is a regularity in the
reduction of dripping, so that HNO3 can be used for

redox titration.

9. References

1) R2 Tkuno High School Research II

2) "Possibility of hydrochloric acid in redox titration"
3) Dai-ichi Gakushusha Square Latest Illustrated
Chemistry
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Aptitude diagnosis of vegetable pigment and clothes
~Differences in dyeing due to pH and molecular structure~

[ Chemistry 4th Group] Yumemi Kobayashi

1. Introduction

We learned from the collection of materials
that the ease of dyeing depends on dye
molecules and the chemical structure of the
fiber.

2. Hypothesis

We thought that plant-derived pigments
were most likely to bind to plant fibers, plant
fibers show the most color change.

3. Experiments

(1) Purple cabbages were boiled in pure
water for 30 minutes.

(2)The broth was divided into three, and each
broths were prepared acidic,neutral and

basic.
(3) Mordanting liquid [iron (ITI) chloride
FeCls 0.010mol /L,

Soak 3 types of cloth (cotton, silk,
polyester) in alum AIK(SO4)2 0.010mol / L,
aluminum sulfate Ala(SO4)3 0.0052mol / L,
copper sulfate (II) CuSO4 0.10mol / L] for
20 minutes.

(4) Soak each cloth of (3) in the broth of (2) for
20 minutes.

— Then wash with water and dry
(5) Measure RGB values with Color Assist

R: Red G: Green B: Blue — Three primary
colors of light

4. Results

The values in the table below represent the
magnitude of the color change and were
calculated using the following formula.

\/(rl —12)2+(g91 — g2)?+ (bl — b2)?

rl,g1,b1,:RGB values of cloth before dyeing
r2,22,b2,:RGB values of dyed cloth

+ In cotton, the easiness of dyeing due to the
liquid property was different depending on
each mordant solution, but in silk, the
easiness of dyeing due to liquid property of
aluminum mordant and copper mordant was
the same.

Mahiro Tagami Mai Ishihara

Silk (animal fiber)

acid neutral basic

(pH 1.0) | (pH 7.0) | (pH 12.0)
FeCls 22 42 53
AIK(SO4)2 43 91 24
Al2(SO4)3 38 111 14
CuSO4 57 77 32

Cotton (vegetable fiber)

acid neutral basic

(pH 1.0) | (pH 7.0) | (pH 12.3)
FeCls 68 48 92
AIK(SO4)2 30 3 11
Alx(S04)s 84 6 16
CuSOq 85 35 13

* For polyester (synthetic fiber) cloth, it was
not dyed so much and the amount of change
was small, so it was not used for comparison.

5. Discussion

- Since both silk and cotton have the highest
basic RGB values in iron mordanting, iron
makes it easier to bind fibers and pigments
in basicity.

* Looking at the RGB values, silk tends to have a
large RGB value when it is neutral, and
cotton tends to have a large RGB value
when 1t 1s acidic.

6. Conclusion
- Polyester is difficult to dye with
plant-derived pigments

- As for the pigments derived from plants, the
color change of animal fibers is larger
than that of plant fibers when looking at
the overall results.

- The color of silk changes greatly due to

dyeing in neutral and cotton in acid.

7. Future Prospects

We would like to investigate whether other
metal 1ons can also be used as a mordant.

8. References

Ikuno High School-Chemistry close to
you-Measurement of dyeing degree by RGB
value
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The Content Rate of Calcium Carbonate

[Chemistry 5th group] Misaki Osuki Aki Kobayashi Moeka Nishio Ryoka Yamamoto

1. Introduction

We had made chalks from used chalks. However, we
found it unrealistic because of its quality and its cost.
We thought over how to reuse the used chalks, and
then we searched references. Above all, we were
interested in differences of the content rate of Calcium
Carbonate (CaCO3) by method of measure. Therefore,
we measured the content rate of it in various methods.
2. Hypothesis

We decided to use the three methods : weak acid
separation, pyrolysis and chelate-titration. Above all,
we supposed that the method of chelate-titration was
most accurate, because some errors caused
substance’s going in and out were most small. We
used over-the-counter CaCOs3 (the percentage 98%),
chalks, eggshells (In the following, we will call these
"samples") to measure the content rates in the
following experiments. Additionally, we supposed that
the content rate of eggshell was 97% 1, but we could
not suppose the content rate of chalks.

3. Experiment
|Weak acid separationJ—Method 1

We prepared excess hydrochloric acid in beakers,
and then, added 1.00 g samples into the beakers. We
measured the content rate by differences of before and
after. (CaCO3+2HCI — CaCl2+CO2+H20)
—Method 2

We weighed 1.00 g samples into crucibles and heated
for 30 minutes. We measured the content rate by the
same way. (CaCO3 — CaO+COz2)

-Method 3 %

We prepared 0.0100 mol/L sample aqueous solutions
supposing that the content rate of these were 100%.
Similarly, we prepared 0.0100 mol/L EDTA aqueous
solution. We measured 10.0 mL sample aqueous
solutions and added NN indicator and sodium
hydroxide aqueous solution to shift it into basic. After
that, we titrated EDTA aqueous solution to measure

the content rate by amount of titration.

4. Result
Table 1. The content rate of Calcium Carbonate
CaCOs Chalks Eggshells
Method 1 97.2 % 100 % 68.2 %
Method 2 87.1 % 73.5% 93.9 %
Method 3 97.6 % 77.4 % 89.0 %

5. Discussion

Method 1] In the reaction of the eggshells, large

viscous bubbles were generated, which could not be
completely crushed. Therefore carbon dioxide didn’t
go out sufficiently, so we thought the content rate
became very low. In the reaction of the chalks,
similarly, bubbles occurred, but an ingredient besides
included CaCOs3 reacts to hydrochloric acid, and we
thought the content rate became high.

We thought it’s because heating was
insufficient that the content rate became low overall.
black burn have formed by the eggshell. We thought
this is chosen as the membrames of we couldn’t finish
removing, and thought the content rate became high
by this influence.

It’s a little while and foul in case of a
solution preparation, and the chalks and the eggshells
have not finished melting perfectly. Therefore we
thought the content rate became low.

6. Conclusion

We consider the method of chelate-titration to be the
best method to measure the content rate, because its
CaCO0a’s result was most similar with hypothesis.

7. Prospects for the Future

We want to check the validity of this study by using
other substance including CaCO3 like seashells and
limestones.

8. References
1) [Elucidation of eggshell components and functions
that assist calcium absorption |
https://www.nakashimafoundation.org/kieikai/pdf/2
9/2017T018.pdf
2) [ About the method of Calcium Salt |
http://www.mac.or.jp/mail/201101/03.shtml
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How to extract a lot of antioxidants contained in tea-leaves?

[Chemistry 6th group]

1. Introduction

We were interested in antioxidants in tea-leaves which
can be expected to have a health-promoting effect.

In this study, we decided to investigate the conditions
under which a large amount of antioxidants can be
extracted, targeting green tea. Furthermore, how the
amount of the antioxidants extracted changes depending
on the storage conditions was also checked.

2. Hypothesis

The smaller the number of extractions and longer the
extraction time, the greater the extraction amount.
During the storage, antioxidants in green tea can be kept
more stable under conditions where the temperature is
low and the light is hard.

3. Experiment
< Definition of antioxidants>

Redox titration was performed by iodine solution and
green tea, and the substance that reacted with iodine was
defined as “antioxidants". The following experiments
were made under the condition of tea-leaves 10 g, water
300 mL and extraction temperature 60 C.
< Experiment 1: Number of extractions>

Extraction time was 2.5 minutes. 2nd and the 3rd
extraction was repeated under the same conditions as the
Ist time, using the same tea-leaves.
< Experiment 2: Extraction time>

Extraction time was 1.0, 2.5, 5.0, 10 minutes.
< Experiment 3: Storage conditions>

Green tea obtained by 5.0 minutes extraction were used.
It was kept for 3 days in the refrigerator and at the room
temperature. We covered the container at the room
temperature with aluminum foil to block the light.

4. Result
(D Number of extractions
The concentration of antioxidants in green tea obtained

by lIst extraction was highest. With each repetition of

Ikumi Ida Nanai Yamamoto Sayaka Kubo

extraction, the concentration of antioxidants decreased.

’\\'
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Figure 1  Effect of the number of extractions

@ Extraction time
The concentration of antioxidants increased with the
extraction time up to 5.0 minutes, but there was almost

no change even if it was longer than that.
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Figure 2 Effect of the extraction time

® Storage conditions

There was no difference due to storage temperature. But
differences were seen with and without light, the amount
of decrease in the concentration of antioxidants during

storage was greater in the light condition.
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room
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Figure 3  Effect of the storage conditions

5. Discussion and Conclusion

It was against the hypothesis in that the difference of
the amount of decrease in antioxidants by the storage
temperature wasn't mostly seen. Since this experiment
was conducted in winter, it is presumed that the
differences between the room temperature and the
temperature inside the refrigerator was relatively small.
6. Prospects for the Future

I'd like to check the difference in the amount of

antioxidants extracted when using other tea-leaves.
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Let’s protect fireflies from Light pollution!
~ The relationship between fireflies and blinking cycle of the light~

[Biology 1st Group] Nanami Sakaguchi

1. Introduction

Wild fireflies are suffering from “Light pollution”.
According to the previous studies, it is known that
fireflies dislike strong light basically and their response
changes depending on the wavelength of the light.
However, it is not well known the relationship between
fireflies and blinking cycle of the light. So, we had a
question of how blinking cycle of the light affected
behaviors of fireflies and we went this experiment.
2. Hypothesis

We hypothesized that adult fireflies prefer the same
blinking cycle as themselves in order to communicate
with each other using light.
3. Experiments

We made “Meiku(light zone)” and “Anku (dark zone)”
by the light source attached to the cardboard on the
72cmx40cmx40cm aquarium. We used a smartphone
with yellow cellophane as the light source, and we
produced flashes of 100,120, and 150 times per minutes
without the changing of the strength of the light. We
used Heike fireflies (Luciola lateralis) in this
experiment. We put fireflies in Meiku or Anku and
examined how long adult fireflies (Experimentl) and
larvae fireflies (Experiment 2) stayed at Meiku and
Anku.
4. Result

In the fireflies that started from Meiku, there was no
significant difference in the average rate of stay in
Meiku according to the blinking cycle, but in the adult
fireflies that started from Anku, the faster the blinking
cycle, the higher the average rate of stay in Meiku,
which was highest at 150 times per minutes. In addition,
this tendency was often observed in fireflies that were
emitting light. On the other hand, for larvae fireflies
that started from Anku, the average rate of stay in

Meiku was the highest at 120 times per minute.

Yuika Kazuta Kohaku Yoshiyama
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Figure 1. The average stay rate in Meiku for adult fireflies
starting from Anku (It means percentage of time fireflies stayed
at Meiku during 5 minutes. The error bar means standard error.)
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5. Discussion

When exposed to the light from the beginning, it is
thought that both larvae and adult fireflies are disturbed
by the light and remain in a place. On the other hand,
the adult fireflies that started from Anku were most
attracted to the light at 150 times per minute and
emitted light. This results is somewhat different from
our hypothesis or the information that they are attracted
to cars. However, it is thought of helping adult fireflies
find a survival-friendly partner in their breeding
activity. On the other hand, the result of the larvae
fireflies suggests that survival strategies of adults and
larvae are different.
6. Conclusion

In conclusion, it was suggested that blinking cycle of
the light affects fireflies’ behavior. In particular, in the
results of the experiment starting from Anku, the
average time spent in Meiku was the longest when the
blinking cycle was 150 times per minute, suggesting
that a certain blinking cycle may attract fireflies.
7. Future Prospects

It is hoped that these results will be applied to hazard
lamps in cars to reduce light pollution.
8. References

1) Miyashita et al.; Effects of LED lighting on young
fireflies, Luciola cruciata and Luciola lateralis

2) Nakagawa et al.; Protective light for fireflies.
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Sense of sight of Guppies
~What color do guppies like?~

[Biology 2nd Group] Yui Tanizaki

1. Introduction

In previous studies using killifish, after
keeping them in the case covered with red
paper for 3 days, color vison test was performed
in a half-covered case, it was found they stayed
in the red area for 14 minutes out of 15 minutes.
To investigate if other fish have the same result,
we conducted a similar experiment with the
tropical fish guppy to investigate their color

sense.

2. Hypothesis

From previous studies, guppies can discern
colors and keep away from red, but they prefers
to approach green and blue, which are similar
to the color of plants. Also, by breeding in that
color, they will become accustomed to the

environment and stay longer.

3. Experiments

To confirm this hypothesis, we conducted
experiments using three colors: red, blue, and
green.

(D Prepare six cases with a length of 14.5 cm,
a width of 22.5 cm, and a height of 13.5 c¢m,
and cover all sides with red or green or blue
cellophane. Release 5 guppies in each case
and keep them for 2 weeks.

@ Prepare a new case and cover a half side of
the case with red or green or blue
cellophane. The guppies kept in the red

case was transferred to case covered the

half side with red. We measured the time
they stayed in the red side of the case out of

10 minutes.

Saya Okita Ayaka Nishi

Yuka Takehana

4. Results ¥ Average value of 10 guppy
before after
red Omb9s Tm23s
green 7TmO08s 1mb51s
blue 6mb9s 3m1b5s

5. Discussion

According to the guppy's sense of sight, red,
blue, and green can be discerned, so we thought
that they got used to the experiment with red
as hypothesized. Regarding blue and green,
the result was different from the hypothesis.

6. Conclusion

In red, the result was as hypothesized, but in
blue and green, the results were the same as
the hypothesis in first half, but in later half,
the results were different from the hypothesis.
From this, it can be said that flies got
accustomed to the red environment, but they

didn’t get accustomed to blue and green

environment, although the reason is not clear.

7. Future Prospects

Next time, we would like to experiment with
the developing fish. In addition, regarding blue
and green, which gave different results from
the hypothesis this time, I would like to know
why this happened.

8. References

[About the time of color vision memory of
killifish |
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The World Seen by Drosophila Melanogaster

[Biology 3rd Group] Nana Kito

1.From previous studies
The previous study suggested that Drosophila
melanogaster (the following are flies)prefer black, but
the results were not enough, so we continued this
research by using a diffirent way.
2. Exper iment1

From previous studies, we assume that flies prefer

black.

2.1 Method
Prepare 50 flies.
Prepared a case (62 cm wide, 42.5 cm deep, and 23 cm
high) and cover a half of the case with white paper and
cover the other side of the case with black paper. We
released the flies in the center of the case.

% The brightness in the case was maintained at about
1000 /ux using a fluorescent lamp. After 10 minutes, we
counted the number of flies perched on each colors.

2.2 result

We did this experiment 9 times.

Haruna Sasaki

Mayu Naito Ritsu Fukunaga

When putting a UV light on white (530/ux)

1 2 3
black 25 28 30
white+UV 17 0 2
other 8 22 18

1 2 13145 6 | 7 819

black | 13 | 17 | 11 | 11 | 39 | 16 | 17 | 25 | 16

white | 14 | 21 | 3 2 3 1311 )21 123

other | 23 | 12 |36 |37 | 8 |21 |22| 1 | 11

% "Other" means the number of flies that were in flight
or in the petri dish at the end of 10 minutes.
2.3 Conclusion
There was no different in the colors.
2.4 According to Experimentl
Previous studies showed that flies receive ultraviolet
light, so we investigated the relationship between
ultraviolet light and flies vision.
3. Exper iment2
Regardless of the color of the wall, they approach the
direction where the ultraviolet light is placed.
3.1 Method
We changed the fluorescent lamp to a UV light and put
a UV light on each colors.

3.2 results
When putting a UV light on black (450/ux)
1 2 3
black+UV 31 40 34
white 15
other 4 6

3.3 Conclusion

On the both conditions, more flies were attracted to
the black color. This suggests that they are more
sensitive to the color by accepting ultraviolet light.

3.4 According to Experiment2

We found that their preference of color depends on the
illumination level, so we conducted an experiment with
different illumination levels.
4. Experiment3

In the higher the illumination level, flies could
recognize black, and in the lower the illumination
level,they could not recognize black
color.

4.1 Method
We used an LED light and conducted the same
experiment under illuminance levels of about 1500/ux
and 350/ux.

4.2 Results
1500/ux 350/ux
1 2
black 28 black 25 21
white 1 white 7 12
other 18 other 18 17

4.3 Results - Consideration - Future Prospects
From the results, in the bright condition, they went to

black, and in the dark condition, they could not recognize
the black color. This suggests that flies require a certain
amount of brightness to identify color.
In Experiment 2, although the illuminance of the UV
light was 450 to 530 /ux, most of the flies were closer to
black, so we considered that the recognition of black
may be improved under ultraviolet light. We need more
experiments.
5. References

* Osaka Prefectural Ikuno High School “Those
troublesome bugs will disappear from your house!?The
colors that flies prefer~”

-Kagawa Yoshitake,Kanematsu Shin,Sugiura Masaaki
“The impact of the change in brightness on the color
preference of Drosophila
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Flies’ memory
[Biological 4th Group] Kosuke Eto Hiroaki Kondo Kodai Hasegawa Hyo Hirata

1. Introduction

According to previous studies, insects have the
mushroom bodies that mainly acts as a memory center.
In particular, the mushroom body of the order
Hymenoptera is known to be developed. So, we
examined the memory of ants in first half of the fiscal
year, but we cannot raise them steadily, and we couldn’t
get any results. Therefore, we changed the subject of
our experiment to Drosophila melanogaster, which can
be raised continuously, and conducted the experiment.
This time, we used flies called “Vg”, the phenotype of

the yellow fruit fly’s vestigial wing of character “Vg”.

2. Hypothesis
We hypothesized flies have a good memory and
expect them to learn the route by solving the maze

because flies are bee order.

3. Experiments
For the experiments, we used flies commonly called
“Vg”, which cannot fly and can walk in a maze.
Experiment 1
We examined the ratio of flies turning to the left or
right at the first corner.
Experiment 2
We had 11 flies solve the maze for 7 days. A week
later, we compared them with flies that solved the
maze for the first time. However, flies which don’t

finish within 20 minutes were not be recorded.

4. Results

Examining the frequency of turning left and right, we
got a result that the ratio was 1:1.

Contrary to our hypothesis, there was no obvious
difference between trained flies and first flies. In
addition, we could see no behavior in the flies to

memorize the path to the exit.

' Figure 1. The experimenical equipment.

5. Discussion

The flies couldn’t memorize. Perhaps, the following
points can be given as reasons. The first reason is that
the maze was too complicated for flies. The second
reason is that we couldn’t set the reward well. Finally,

Vg flies’ memory was inferior to wild flies’ memory.

6. Conclusion

We were able to have flies solve the maze, because
they walked around faster than ants. However, judging
from the criteria that “the time they solved the maze®,

we think they couldn’t learn the maze.

7. Future Prospects

We are possibly did not set the rewards well in this
experiments. Therefore we are going to use of more
odorous bait for flies, or we will set the bait with
reference to previous research on the flies’ favorite

food.

8. References

Ayako Kano; Analysis of learning memory center gene
expression of Drosophila melanogaster.

Hideaki Takeuchi; Identification and analysis of genes

selectively expressed in the mushroom bodies of bees.
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Venus flytrap doesn't like insect?!
~Relationship between catching speed and Nutritional conditions of carnivorous plant~

Biology5th Group

1. Introduction
Carnivorous plants obtain nourishment by capturing
insects, and are known to consume a great deal of
energy in the movement of their leaves during capture.
So we decided to find out about the relationship
between nutritional status and leaf movement in
carnivorous plants by studying the closing speed of
leaves. From our experiment under various nutritional
conditions in previous semester, it tended to be that the
more nutrition is added, the slower leaves closed. We
focused on Ca?" in our experiments, since an increase
in calcium concentration stimulates the movement of
the leaves closure.
2. Hypothesis
The better the nutritional conditions, the slower the
rate at which the leaves close. We guess giving Ca>*
would promote the rate at which the leaves close,
because calcium would make it easier for the leaves
closure.
3. Experiments
Four pots of flycatcher were grown under
conditions ) to ® for light, food given from leaves,
and with or without CaCl, solution. We gave 0.5%
CaCl;, solution twice a week, 20ml each time. We
measured the closing rate of the leaves 2 months after

taking this condition from the first measurement.

@ @ |®@ @ |6

light | O O x X O

food | O X (@) X X

CaCl, | X X X X O
4. Results

Condition @ did not second

measurement. The closing rate of leaves in (D,@, and

respond to the

(®was slower, while that of leaves in @) was faster. In
the CaCl, pots, the leaves closed spontaneously as they

were fed with the CaCl, aqueous solution.

Haruhi Ueda Yumiko Uemura Rika Okawaki

Minori Oku Aoi Matsushita

3.0

25 / —-—0
2.0 —a0
15 - 2 L
1.0 ®
0.5 @
0.0 el
(s) 11/26 1/14

graph1 The change of speed of
leave’ s movement

5. Discussion

We think that feeding from (D slowed down the
response of the leaves because the plant was well
nourished. Previous studies have shown that high Ca?
levels help to close the leaves, but the rate of leaf closure
was slower when Ca”>* was given. This suggests that a
high Ca’" state raises the threshold of Ca?" concentration
required for leaf closure and conversely makes it more
difficult to close the leaves. If the light was blocked from
(@and@), the leaves would be too poorly nourished and
would not have the energy to close.
6. Conclusion

Fly traps take in nutrients from the soil and leaves,
and when they are well nourished, they do not need to
be trapped and their leaves close at a slower rate. The
rate of leaf closure changes with Ca?".
7. Future Prospects

The effect of Ca®" intake on the rate of leaf closure
was questionable. We would like to investigate the
relationship between the amount of Ca?" in the flytrap
and the rate at which the leaves close.

8. References

- Research of the mechanism of memorize
system of carnivorous plant (Nature)
https://www.nibb.ac.jp/press/2020/10/06.htm]

+ Bioorganic chemistry on the "memory"
phenomenon of carnivorous plants(Tohoku Unv)
https://yamadazaidan.jp/archive/2008_kenky

+ The Science of New Plant Hormones, 3rd Edition
Tadao Asami, Kakimoto Tatsuo Kodansha Publishing
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Tadpoles live strongly in response to the surrounding environment

[Biology group.6] Ema ishikawa Konomi Kitaguchi

1. Relationship between previous studies

and this experiment

From the previous study, we learned that "tadpoles
of Ezo red frogs show defensive morphological
changes frexibly in response to predator attacks.
Therefore, we thought that the African clawed frog
(Xenopus laevis) would also show morphological
changes depending on the environment.

2. Hypothesis

From the experiments of previous semester, we
found that the growth rate of tadpoles is fast when the
individual density is high, so we guess stimulation
promoted growth. In order to make it clearer that
stimulation is the cause, we thought that artificial
stimulation would increase the body size as well. In
addition, we hypothesized that the size of the
chromatophores, which determine the color shade of
the tadpoles, would change due to differences in the
environment.

3. Methods of experiments
[1] Stimulation by artificial
We divided the tadpole into two groups:
1. Tadpoles with legs (about to mature)
2. Tadpoles without legs (before maturity)
We additionaly divide the two groups into the
following experimental groups.
(1-a, 2-a)
grow at high density and give artificial stimulation
(1-b, 2-b]
grow at low density without artificial stimulation

As the artificial stimulates, we stir water in the
aquarium with a glass rod for 20 second each day.

Each tadpole was fed 5 mg diet daily.
10 tadpoles each in experiment [1-a, 2-a] and all 5
tadpoles in experiment [1-b, 2-b] were placed on the
petri dish and photographed with graph paper. We
measured the chin (width of the face)and body length
and we calculated the mean, standard deviation, and
the ratio of face to body length

[2] Changes in chromatophores morphology due to
dark or light environment

We reared some tadpoles in the dark and bright
places for 4 months. Afterwards, we examined the
change of the chromatophores after 1 day, 2 weeks,
and 1 month after they were replaced with the light
place and the dark place respectively. The number of
chromatophores, and the diameters of the smallest and
largest chromatophores were measured using
transparent graph paper over an enlarged image of a
tadpole.

Chisaki Tsujita Saki Matsuda

4. Results
In experiment [1], stimulation did not increase the
growth rate compared to those without stimulation.
The variation in the size between individuals became
smaller by giving stimulation.
A. about to mature (with stimulation)
chin length (mm)  11.1 9 9.6 8.9 7.8| (stdev)
body length (mm) 51.8  49.2 535 489 493 2.195]
chin,/body 021 018 0.18 0.18 0.16
B. about to mature (without stimulation)
chin length (mm) 12 9.4 8.2 8.6 (stdev)
body length(mm) ~ 53.1 523 361 425 8.172
chin/body 0.23  0.18 0.23 0.20
C. before maturity (with stimulation)
chin length (mm) 7.4 8.4 8.1 8.3 8.8 (stdev)
body length (mm) 46.2 428 432 494 458 2.663]
chin/body 0.16 020 0.19 0.17 0.19

D. before maturity (without stimulation)

chin length (mm) 8.4 8.1 9.2 6.3 (stdev)
body length (mm) 453 425 439 29.2 7.438
chin,/body 0.185 0.191 0.210 0.216

In experiment [2], the number of chromatophores of
the individuals put in the dark place from the light place
and the maximum value of the diameter of the
chromatophores increased. On the other hand, when
individuals were moved to a dark environment, the

number of e
chromatophores = *°
was less than a0
the number of 30
individuals 20
grown inadark 10
environment. 0

dark—>light light—>dark
B first % second

5. Discussion

In the experiment [1], it was thought that the growth
of the small tadpoles was promoted by stimulation
because the difference in body length between
individuals was reduced by adding stimulation.

The max and minimum size of chromatophores do
not change depending on the growth environment but
the maximum number of chromatophores changes.
When tadpoles grow in dark environment, the number
of chromatophores increase.

6. Conclusion.

Growth was accelerated in stimulated individuals.
The number and size of the chromatophores changed
depending on the light intensity of the growing
environment.

7. References
The flexible defensive morphology of tadpoles"
Osamu Kishida, Hokkaido University
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Improvement of reproduction ability by adaptation
[Biology 7th Group] Hayato Akata Shoichiro Ikegami Kosei Imada  Yusei Kawabata Hibiki Shigematsu

1. Introduction

By the action of totipotent stem cells, planarians can
reproduce the disconnected site and resume their
activities as individuals in about a week. It is thought
that organs such as the pharynx are reproduced by
reorganization. On the other hand, no studies was found
number of

on the relationship between the

disconnection and the speed of reproduction.

2. Hypothesis

In the same way that humans become accustomed to
a certain task and are able to work faster after repeating
it, planarians may be able to increase their reproduction

speed after repeated cutting and reproduction.

3. Experiment

We cut three planarians (Dugesia japonica) directly
below the pharynx with a razor, and we divided them
into two groups: the upper part from the pharynx and
the lower part below the pharynx. After the cutting, we
examined the number of days required for reproduction
by microscopic observation. We repeated cutting from
planarians in which reorganization of pharynx was
confirmed. Note that the experimental animals were
kept in water at 20°C and fed a sufficient amount of

beef liver the day before cutting.

4. Results

The longest average number of days for reproduction
was 11 days of the first time and the shortest average
was 7 days of the second time. Moreover, the average
of the third and fourth times both took about 10 days to
reproduce, which was longer than the second time. In
addition, most of the animals that were repeatedly cut
leaving only the lower part autotomized or died. Note
that planarians became so small by repeating cutting

that we couldn’t last experiments to the end.

15

p—t
o

~—

days

oS Ot

1 2 3 4

the number of disconnection

Figure 1. The average days to reproduce

5. Discussion

In the second reproduction, it is considered that the
speed of reproduction was faster than in the first
because the planarians became accustomed to the
reproduction. On the other hand, it is possible that the
speed of reproduction was slower than in the second
due to the lack of body constituents in the third and
subsequent cuts. Furthermore, because the organs are
dense above the pharynx and planarians have the large
burden, it is considered that planarians autotomized or
died. In addition, it is thought that sufficient results
could not be obtained from the experiment due to the

short cutting cycle.

6. Conclusion

It is suggested that planarians may become

accustomed to reproduction, but not necessarily faster.

7. Future Prospects

We want to increase the number of experiments to get
more accurate data to verify our considerations. We
also want to understand the adaptation mechanism in

reproduction.

8. References
1) What is a planarian? / Takeshi Miyazaki / 2012
2) Book of planarians experimental observation /

Takeshi Miyazaki /2016
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How to raise Japanese gender gap ranking

[English Standard 1st group] Nakamura Syuta

1. Purpose

Devise policies to eliminate the gender gap in japan.

2. Hypothesis
What is the way to rapidly raise Japan's ranking.

3. Experiment

We collect information from the internet.

4. Result
Policies to prohibit gender discriminations in the UAE
and Japan.

*UAE*
In 2020, an executive order requiring equal pay for men
and women came into force. It was in 2018 that the
UAE president ordered the new law to come into force,
and the country's cabinet.
The Ministry of Self-Nationalization said the new law
had enhanced the religion's reputation and
international reputation for gender equality in the
country.

*Japan®
Japan has adopted and agree the Convention on the
Elimination of the Discrimination against Women , but
its ranking is low. One major factor is that there is no
law prohibiting discrimination in Japan. Japan has
repeatedly received recommendations from the United
Nations to  institutionalize  anti-discrimination
legislation, but no improvement has been made yet.
Therefore, it is no longer possible to impose legal-level

penalties.

As we compare Japan and the UAE and proceed with
the survey, we find that there is a large difference in the
awareness of gender equality in politics between the

two countries. There is a major factor in the stagnation

Uchida Kazuki

of Japan's gender gap ranking. In fact, in the 2019
Gender Gap Rankings, japan seems to have stagnated
at 41% place in the health field and 91 place in the
educational field, but the economic field is 115" and
the political field is 144,
Then, we concretely examined the difference of the
man and woman in politics of these two countries.
*UAE*
Two-thirds of public sector jobs are women. The

technical and academic roles are 15%

* Nine of the 40 members of the Federal National
Council, which are women.

* Opened the first military women’s university in Arab
countries.

*Japan®

* In Japan, there is no female prime minister, and
10% of the members of the House of Representatives
are women.

* The ratio of prefectural governors is 4.2%

* The ratio of working women and women in

administrative positions is 14.8%

5. Conclusion

We found that Japan has laws prohibiting
discrimination, but there are no penalties and that the
disparity in the political field is the lowest level in the
world. We thought it is necessary to actively penalize
laws  prohibiting gender disparities and to
institutionalize them, including a quarter system that
increases the proportion of female members in

parliamentary elections.

6. Reference
https://www.arabnews.jp/article/middleeast/article 23
218/

https://www.hitominu.com/entry/discrimination
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Why Is Teen Slang Used?
[sFE R 2 2 — B 2 BE] Bl B2 (g R B 2R

Abstract

We got interested in situations that teen slang is used in many scenes and
wondered that why do teenagers use teen slang? As a result, teen slang enables
teenagers to communicate with each other more easily.
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Enjoy the music! Just laugh! !
[JGEAR 2 % — R3] Hoo fE BRI 72>

Abstract

We were interested in the familiar influence of music on us and wondered, “Why
does music and human emotions make a differences between countries ?”

As a result,it was found that the differences between countries are related to

familiar things such as education.
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How to be Akashiya Sanma
[BFER 2 27— N 48] Ah Eafi KREE Sk 105 03

Abstract

Have you ever wanted to talk with

confidence like “Akashiya Sanma” 2
At midterm presentation, appearance,
clothes and gesture are important.

And it turned out that the values are different
between overseas and Japan.

We surveyed the best presentation method by
using experience and difference between Western

and Oriental.
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Abstract

We questioned the“word disorder”.We

investigate the transition of words and argue
that“word disorder” is not a bad thing because of the
difference in the usage of words now and in the past
and the history of “word disorder”.
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Abstract
The news said that dialects are declining.
As a person using a dialect we couldn’ t miss
it.
We think that people feel that dialects are
more fascinate than standard Japanese
I want to explain fascinate of dialects and

convey the goodness of dialect
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The writer is unconventional.

[EFE 3 BE] dbm &AL

Abstract

We have been prejudiced that it 1is
difficult to become a writer, but I wondered
what it is like today.
decided to

assuming that the profession of a writer is

Therefore, we investigate
more diverse than in the days when literary

masters lived.
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How to express your love
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Abstract

The Japanese sometimes tell what we want to convey
from old day replacing with another word. By doing
so, we have been able to respect the feelings of the
person we are talking to and ensure smooth
communication. We thought that there were various
kinds in such an indirect expression in the confession
and decided to research it.
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Abstract

We came to hear the word “oshi” often

around us. We ourselves often use it. In

addition, “oshi” is spreading to the public,

“oshi, moyu” won the Akutagawa Prize.
However, We felt that the definition of the
“oshi”

about defining it ourselves.

such as

word was ambiguous, so we thought

1. BM
RI=BITHITIZ THEL) EnW o) FEE L &L
X9 hotz, FA=bBEE S HEL) LW HFE
EERES, &6 THEL, B] WIEE%
HI 278 HEL MR E->TETW5,
LovL THEL ) &0 ) SEOERDBBERIZE L,
BolbTERELLY EEX,

2. RE - -HROFE
AUHE—Fy hefin, EOXH722 L HO
WX LT THEL) LW BEREDIL TS D0
RN, £ HEL) LWIHOSEDERDSE
ke LT [HEL, BRD] o7,

3. T EREL

HEL) 2ERTDICHIZ-T HEL) & T7
72 OBV DWW TR,
Fo LY & T4FE ] OFEWITHOWT [HEL,
PR ] T, T4FE ] XA 2 TTER RIS
wBLE 2, BREEEIETWE B TITENT
5o, ZLTEDODPY BRI ZRDLPEURTH D,
ZAUTHK L, THEL 1T ET Ao & FERHA N ED
EIRCDGENREL ., HTELEOHBERH DL DD,
H 7 OITE DA TN 2N 2 L IR DEE B
EZHBMRCTHL EEREL TV,

4. REE-ER

HEL ) EWOHIBET 77 L0 HEENE L
TbDIEEEZEZBND, BIZIXT 7 A3k T 5
RROINHE, K F-ITRV E L TWDHEZ AR
P LS EE L TWD, LavL THEL) ERREENR T
WANTEZBIZAT 4 TIZETRVICL TWHES
SYUISMZ S OFF v 2w Mo AR 2885y, 15 E)
LTWaitRTclEIREEINTLE 2B LA
RV B E O TR, I ST D, H#HET L&

WO ZEIATEN RS N, WATTONE, T
VEWIEME LY BESITEIRETLY —EY
T & B AME N LT D, 1TENO B IF]
L7-BEIC I Lo W EE X DD,
FEERICITEDL LRV, BEZEI LWV
T80 THEL] Db b ozmictd 2 W
HHEEZDANLWD EARIORETHON- T,

5. #&

(HEL | i EESNn D344 EICHE L, Eh
RATENZRE LT 2 N R OFIEL EXT
&b, FlT7 7 EOEWL, 77 %, THET
IO NHZFETEVWIRTHD, /- HEL) X
A & LT, THET ) X2 0 RITH LT
BENTDHI L, ST D LIATEV 1R 00D
TELEERTED,

6. SEMK

FHERY A THEL, ROl WHER#+ 2020
e

https://www.foriio.com/works/36776

_60_



RRRENRODIAM EX?

What students does Tokyo university need ?
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Abstract

Our research is about change of ability that
students are needed by the university entrance
examination. For that we read the books about that and
examined important whether or not students are
interested in society through examination sentence.
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Utilization of Chromebook in high school.
[HEAR 2 BE] KRAE—E
Abstract

The initial goal of reducing the amount of
luggage seemed to be ineffective with the
introduction of Chromebooks in only one
subject this time. In the future, I would like
to suggest that all subjects work together to
digitize materials and conduct classes using

Chromebooks.
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A step towards a world of gender equality-
What is the difference between men's and women's clothing?

[y 3 BE] #Fm MERN

Abstract

We focused on clothing to create a world
of gender equality. We investigated the
characteristics of both men’s and women’ s
clothing, and based on the findings, we
considered the design of uniforms that are

easy for both sexes to wear.
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Japanese view on religions.

[N 4 BE] hpe—H

Abstract

In Japan, there are various styles of

weddings and funerals, such as Shinto style,
and Buddhist style.

Christian style, Now,

Shinto style replaces Christian style at
weddings. The reason is that we think our
individualities and aspirations are

important. On the other hand, Buddhist style
has been famous at funerals. The reason why
this different is produced is that we are
organizers. What they have in common is that
they don’ t have influence of religion.
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What is a communication method that moves the other person's thoughts?

[HFE AR S BE] B #&FH  vanl &

Abstract

The influence of nonverbal communication is
great between communication.

Making good use of it will lead to the building
of better relationships.
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Make Osaka citizens the happiest in Japan.
[HFE AR 6 BE] Eok &) ILF W&

Abstract

Tokyo and Osaka are similar cities.
However, we want to know why there is a big
difference in happiness. By knowing that, I

want to raise the happiness of Osaka citizens.
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Predict trendy colors.

(MR RS 7 BE] X7 HERL  3EIR SIK

Abstract

We first tried to predict fashion trends,
but we decided to predict trendy colors
because of the large number of items that
made it difficult.

color based on the world situation and the

We predict the trendy

news of Japan.
From the results, let’s understand how to

predict it and master the trendy colors!

1. B

b7 7ryvary bbby REaFHILTW
7o, THITAZENEELWEHEI LTz, ZOH
T77vy¥ary bbby RERETIHEEZEDO D

THHFATEICEHR L, BE LKETHT THN,

T ZIT D Z L THRATED THITFRETH 5 D
MERGRES D 2 &,

2. RE-HROAE

B OFATIZEERITAEE S T FERNICR D
HNTEY., BARITEEE SN ERNCHEEL
TWAIATEIIFRE, BKE&ED 2 21230 Tn 5
DT, 223 FTEZD,
BERKRINTODLHTRAITO 2022 FKE
2021 FKAOFATEE TRT H7-HI2EnEh
QAEFTD AARIER R E 2 R T, %k THIT 5,

3. &AL

HARMITEZESPRR L TS 2013 IFEE
~2021 FHFEEFE TORATOZRAE, o LIk
BELUTORET D,

RE T W&
2013 | HAREREE 2013 | HARERBE
~15 ~17
2016 | Z'u—s3L4hs | 2018 | BRI
~21 | ~DLEH) ~20 H R E

# 2013 FEHEE~2021 FFEHEDOH F—F —~

4. WAL - BER
INBHIZEY | FBEIL, v X0 Ekx 2
LWHEBAERIND I ) abiiirbs
F T BbolmbDIIRBTEAD L EZT-,
ZD=0, 2022 FFEEDORITOITEEDTITR
DOFMEOMHBRICBWDTHATH 2 EBMA LT

ol sk Lke FHAE

M7=,

A& D 2021 FFOWATEIE, 2020 F IR T =
BFAWITLTCERY, vy s Xy rOFEKk, HA
THaeFRITAiL D b IR R RR e EHE
WHSEERZ o7, ZOHTYL, Y—v LT
Y AR AR = NT =T 2 P OB LWATE
R EnEENZm0ic, S ERITR VI
~NED LT oMo TN EE X, Filnla A X —
NOMAE D Z BT 5 A/ & AR A E AR
SH LTS, EEALTHILT,

5.

FIBRTFR LI EHITOaOEZZRE L
Bt s L, 2022 FFEE T, AR AR O
itz HETHRIcZ b L T, KoTHab,
b OEmMEAEICEHEELSE L — Xk
2%, ARZEOLDERBTHEANINELTT
T U URNBATRE T,

2021 FKA&T, Bk & LiztESizhH - T ARS
L EOiERke, ANESCHEMEAZEET 2 45— N
WaEESTZZEITED, XR—=V v T T =0
Tl 7e, TRITE 2hotz, TRITE 2o
7 EBZONDEEIX, BATITOHEDEZD
HEHBBRICOZHTIIODLENTERNS T
DT, PHITERhoT,

THIZATBEICT D IIX A RIRITOHEDE 2
HHEERE LoD EEBERTDH LT LEEZ
HiLh,

6. &
THATATOWM RN T — LU RAV AT 27 )
https://www.jafca.org/

2 i 1YI=NTF— BEWRRE HE=EE

v \% \%

JAFCAZ7yavh7—EBE

[ BEXROUMETRASNAEMERRICTRE ]

EY—-Zv EEE

) BRATBIRIE DI

_67_



REEIH

What color is the most efficient in learning English vocabulary ?
[958 X 18] B4 & BEH Bi—BD

Abstract

This paper 1is to examine how colors of
letters affect efficiency in memorizing the
letters. For example, if one memorizes some
red words more than words of another color,
that means red color is more efficient in

memorizing words than another color.
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National character seen from linguistic characteristics

[5EE 2 2 3F])

Abstract

This paper is to argue whether there is
relationship between languages and humanity.
The Japanese, for instance, use honorifics
to those who are elder than them because
Japanese society is considered as hierarchal.
This research is looking at the relationship,

comparing other countries.
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Abstract

We did research that Ikuno students are able
to distinguish between Japanglish and
original English.As a result,many students
ware able to translate the words learned by
junior high school students into original
English. However Many students were not able
to translate the words we have not learned

by junior high school into original English.
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The movie “your name.” Translation studies
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Abstract

In high school, many students do not like to
study English. In order to help improve this
situation, we suggest that people who are not
good at English should watch movies with
English subtitles on.
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Here you go.
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Is English education in elementary school meaningless?!
~About compulsory English in elementary school~
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Abstract

This paper is to argue if the introduction
of English education to elementary schools
is valid. Therefore we considered that by
taking the advantages and disadvantages

into account.
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Abstract

I am a clarinet player, and I want to
improve my playing skills. “Good tone” is
important for good performance, but what

is “Good tone”?
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