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The color of the splash
Sora UEDA, Mitsuki KASHIWABARA, Natsuha KUMASHIRO, Kazana KOBAYASHI

Abstract

One day, we were curious to see if after dropping one colored water droplet into another

colored body of water, whether the splash would remain the initial color or change. We

conducted a preliminary experiment based on the hypothesis that the color of the splash that

bounces back changes depending on the height of the drop. As a result, it was found that the

higher the height of the drop, the larger the proportion of the dripping liquid in the droplet and

the size of the droplet. Based on these findings, we investigated the differences in the movement

of water in the beaker and the size of the splash depending on the height at which colored water

is dropped. The conclusion was that the color of the droplet changes depending on the height at

which the liquid is dropped because of discussion.
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Fig.1 Examples of the splash
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Table.3 Relationship between dropping height and

droplet size
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The relationship between speed and friction

Yuta ASAI, Masato IWANAMI, Fuma CHIBA, Soya YONEKAWA

Abstract

Trains have frictional force between wheel and rail.However,linear motor cars are gotten rid of

frictional force to accelerate.\We came to be interested in condition of frictional force when linear

motor cars run at fastest speed.In this our investigation,we focused relation between speed and

frictional force.Firstly,, we used pra-rail and various material which is used as a rail to investigate

static frictional force.Secondly, pra-rail with some weight runs on various materials and measure the

speed with a recording tape.As a result,there is no relationship between speed and frictional

force.When we create the graphs with weight and speed on the axis for hard and soft materials,they

show similar shapes.So,we thought that speed was related to the hardness of the rail. Therefore,we

thought that wheel’s sinking into the rail have an important effect on the speed.
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Fading experiment
Masaki OBA, Ojima RYUTARO, Kawai TAKUMI and Issai SATO

Abstract

When [ saw that outdoor signs and other items were fading, I decided to investigate the

causes of color fading and research ways to prevent it. Based on my experience, I predicted

that the cause of fading was ultraviolet rays contained in sunlight.

To confirm my prediction, I irradiated printed materials with ultraviolet light. Since we

could confirm that the ink color faded after irradiation, we could say that ultraviolet light

was the cause of the fading. Next, the dye extract solution was irradiated with UV light. The

addition of ascorbic acid prevented fading. Since ascorbic acid, which has antioxidant

properties, prevented fading, we hypothesized that the fading was related to oxygen. We also

investigated the relationship between fading and reducing agents by using various reducing

agents. Since there are both reducing agents that promote and inhibit fading, it is necessary

to investigate the differences in the function of reducing agents.
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Research on saccharification method of cellulose containing bamboo
Hiroto NAKAMURA, Reona SHOUJI, Taiga IIJIMA, Yuya UETAKE

Abstract
In recent years, bioethanol has been attracting the attention of many companies as an

alternative to fossil fuels. Bioethanol is mainly produced from food-derived raw materials such as

sugarcane and corn. However, the use of bioethanol poses many additional social problems such as

global food shortages, starvation, and deforestation. In our research, we focus on bamboo, which is

a fast-growing and familiar material in Japan. Aiming to generate bioethanol from bamboo, we

studied an efficient method to extract glucose from bamboo. In this study, as an experimental

method, 2.0g of bamboo powder and 0.03 g of cellulase (from Aspergillus niger, Tokyo Kasei)

were reacted at 45°C in 100 ml of acetic acid buffer solution. The reaction solution was filtered

through a PTFE syringe filter (0.45 um), and glucose was determined by the phenol-sulfuric acid

method using a spectrophotometer. As a result, the most suitable pH and best number of days to

obtain glucose from bamboo stably were 4.8 and 5 days, respectively.
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Table 1  Comparison of the amount of glucose

obtained in the reference literature and this experiment
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F 7, BEEICI IR ELE T B 72 Ol % 28
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DS D 7 )V 71— 2 DIR D e b B 73> 7o
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Table 2 Change in glucose concentration

3 H 6 H 12 H

pH3.6 12.55 12.81 14.14
pH4.8 18.69 13.14 13.51
K 13.55 0.99 1.757

(mg/L)
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Fig.2 Change in glucose concentration Table 4 Change in glucose concentration per day
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Table 3 Change in glucose concentration pH3.6 13.99 9.28 25.38

3 H 6 H 12 A pH4.8 13.8 17.28 21.46
pH3.6 | 1243 | 17.21 | 20.84 K 11.84 19.25 16.92  |(mg/L)

pH4.8 | 10.25 13.33 12.92

k| owme | owe | 1767 | g 4R 5 A 6 A
PH36 | 1686 | 2482 | 2521

pH4.8 21.67 33.79 23.26

K 16.86 25.33 2142 |(mg/L)
5 i /
}L 15
a ﬁ
| 10 mg/L
2 40
B 35
¢ 38 68 lz.E 7 ::
-&-ph3.6 -m-pha.g (i) ek ):l; 20
B¥ ; 15
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Fig.3 Change in glucose concentration ;
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PH3.6 DILEN b B> -8l & LT, s Fig.4 Change in glucose concentration (per day)
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The observation of Lichen at Sakura Street in Mito, Ibaraki
Koki OGAWA, Seima KADOYA, Kotone SUZUKI and Kineysa HIA

Abstract
Lichen is known as an environmental indicator and it has a system of producing special

substances. We focused on the sensitive characteristics of its environment. We hypothesized that the

amount of lichen will decrease in air polluted areas. In our first investigation, we compared the

current condition of lichen with prior data recorded 7 years ago. As a result, the amount of adhesion

degree and species were found to be increasing somewhere but the decline was more distinctive. In

this survey, we had difficulty in identifying species because their appearances are similar. We tried

the microcrystal method by using lichen components. But the specimen to compare with was less

accurate, so we identify each specimen, maybe we can find the characteristics of them.
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Table 1 Result of investigation I
2015/12/13(H) 14:00 KK <&V KA 15C (HREIZOMATLZ 1.0 & L7z & & ORI %)

ar @ IR O L] @ BEHIGAT
75 =l
HH
FEHIREE (°C) 8.0 : 7.8
HEUEE (FHRHED) 0.9 3.0 1.0 12.7 0.8 9.7
A D FESEH 3 A 6 FiXE 4 FE¥H
55 B (%) 41 20 12 32 10 0

Table 2 Result of investigation II
2022/12/10( 1) 14:00 K& WL KR 15°C  (BBEF@ZEFATLE 1.0 & Lz & X OfH%HE)

Uil @ IR @ FJmAT @ BEEGRH
Ji 4 Ik Ik Ik [E]
A ;
FAEE (CC)
RS (FRRHED 0.5 6.3 1.0 135 1.0 12.3
HAHH D FESE 3 FME 4 Fi¥H 2 g
& EE (%) 60 12 42 0 10 0




Table 3 Result of investigation III
2015/3/14(+) 14:00 K& < bV KR 11C

(FEEIXOQIRMATEZ 1.0 & L7z & & OFE%HE)

bl @© NFRHT @ JHaG @ EEHEGm
75 =l E] =| E] e[ E]
FEHIRE (°C) 7.9 11.7 10.5 11.6 9.4 12.2
HEUEE (RRRHED 1.2 1.3 1.0 3.4 1.3 3.3
A D FESEH 3 A 6 FiJE 4 FEXA
Table 4 Result of investigation TV
2022/3/15(7k) 17:00 K& <H v K 11°C  (BEIZXOQIHMATIEZ 1.0 & L7z & = OMHE)
Bl @© BT @ FEJPH @ BEHGAE]
75 =l E] e[ E] e[ E]
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Let’s make Luminescent Bacteria live in plants
Kaduki OKUYA, Keigo KIYOHARA, Yuria SHINKURA and Yuuki HIRANUMA

Abstract
The purpose of this experiment was to make luminous bacteria glow and live in symbiotically

with plants. First,

extract, oatmilk, and protein drinks. From the experiments focusing on temperature,
that the further away it is from 20°C,  which is close to the temperature of seawater,

it is for the luminescent bacteria to grow. In addition,

of 0.4%,

if we succeed in culturing the bacteria at low salinity,

we focused on nutrients. Luminescence was observed in all mediums using squid

itis thought
the harder

When the bacteria were cultured at a salinity

they could not grow despite other non—target bacteria growing. In future experiments,

we would like to actually inject the

luminescent bacteria into plants to see if they can grow.
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Fig.1 Luciferin-luciferase reaction
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Basic research for distribution of marine microorganisms
Kana NAKAMURA, Aoi TAKASHIMIZU, Aoi HAYASE, Natsumi HOJO

Abstract

There are many kinds of microorganisms in the sea, however it is more difficult to cultivate

marine microorganisms than other creatures, and as a result, many things are still unknown about

them. We decided to collect basic data leading to the discovery of useful microorganisms with the

aim of investigating the type and distribution of marine microorganisms in our local sea. Previous

research has recommended seeding at sampling points, but it is difficult to conduct for high school

students. We hypothesized that the composition of microorganisms may change depending on the

temperature and elapsed time when transporting seawater, and conducted an experiment. As a result,

lower temperatures-maintained microorganism diversity. The shorter the time between water

sampling and seeding, the more suitable the sample. We thought different salinities affected the

types of microorganisms that inhabit the area and did sampling in Hinuma, a brackish water.

Brackish lake samples showed a greater variety of colony colors and shapes than seawater samples.

Finally, we conducted them isolation and staining.
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The effect of sound waves on plant growth
Risa SHIRATO, Chihiro TERUNUMA, Riri NEMOTO and Ayaka FUKUSHIMA

Abstract
The focus of this study is to examine how plants can grow better with sounds. First, we decide

to expose the first leaves to appear after the cotyledon of Komatsuna to different sound waves

continuously. After this experiment, it was found that growth was inhibited when exposed to sound

waves at 200 Hz and 800 Hz, while it was promoted at 500 Hz. Next, the same experiment was

conducted with Komatsuna, which had been grown for about a month. The results showed that

growth was promoted at 200 Hz and inhibited at 500Hz. Based on these results, we thought that,

depending on the size of the plants, certain sound waves may have caused a phenomenon like

resonance that promoted growth. But, there is a possibility that environmental factors such as changes

in temperature and humidity may have influenced the results, so we would like to measure more

accurate values by setting up a suitable environment and conducting more experiments.
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Table 1 Results of Sato Yuki’s experiments

FEMRAR | BIFR | YIHAER
2000Hz — k& —
500Hz 5 — i

200Hz LI | & KT ]
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SEATHFFE TR AR DMIELE U 72 500HZ D E i 2
1T, A% 300Hz O F & ALER HT7-%I1TE T,
TORIGERD Z &2 U, EEOZENG, L
B TFO X 5L, (Table.2)

Table 2 Our hypothesis
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Fig.2 The seedlings which have become leggy
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Fig.3 The first leaves to appear after the cotyledon

Table 3 Cycle of experiment I
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Fig.4 Wilted Komatsuna leaves
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Table 5 Results of experiment II

=34 200 500 800
L Hz Hz Hz
AEESR | 1.995 | 1.710 | 2.445 | 1.415
FRRHE — -0.285 | +0.45 | -0.58
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ARENRHTHL Ly ARRL, +olcAER L
a< Y EFEBRICH W (Figh), BRI & RO
YA 7 NVTEREZYLT, EREORBEHRN,

Fig.5 Komatsuna which had been grown for about a

month
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Table 6 Results of experiment 1T

=R 200 500 800
L Hz Hz Hz
AES | 1175 | 1.335 | 1.035 | 1.100
FAEHE — +0.16 | -0.14 | -0.075
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DFENNE L, REE 2SO fB 2> % 2
LlxcE ol
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Fig.6 Relationship between plants and air column
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Fig.7 Formula for determining the speed of sound

based on information about the medium
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_ f: BB
V=f L EE

Fig.8 Equation relating the speed of sound to
wavelength and frequency
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Table.7 Theoretical plant height

RE% (Hz) HEnfE (em)
200 187.5
500 75
800 46
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%ﬁﬁ%gﬂ%%ﬁéﬂfwékb,%ﬁﬁ%
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THU /=, 0.8~1.6cm, 8.0~11.1cm |Z—&FIr <
AHEEEMNT S Z & T, FHOMEGRIEA KD
5HZ &Iz L7z, 200Hz TiZ 1 BH, 500Hz i 2
B HOHIBIZ LD b0 L LA, BamiEiTr
DX Iz’ 7-, (Table.8)



Table.8 Theoretical value of sound speed

PHER IRE A B LA
(m/s) (Hz) (cm)
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Application development using JavaScript
Soma OSHIMA, Ryusei KUBOTA, Hiroki FUJISHIMA and Sota WATAHIKI

Abstract

The message of classes at our school is conducted and relayed via paper. As a result,
there are problems such as wasted time and effort when teachers switch information with
each other, and students are unaware of class changes. In order to facilitate the exchange
of classes at our school, we considered developing a class exchange application using
an App Development tool and JavaScript. We created a table of all the patterns of class
exchange and linked the code to it so that the timetable with the exchanged classes would
be displayed. However, this method could not be applied to other timetables and took a
very long time to create. Additionally, we learned from our graduate professor and others
that it is possible to create an application using only python, so as a future project, we

would like to create it using only python.
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Fig.2 Timetable made with JavaScript

[0] indexhtmi x @

1 <!DOCTYPE HTML>

2 <html>

3 <heads

4 <meta charset="utf-§">

5 <meta name="viewport" content="width=device-width, initial-scale=1,
maximum-scale=1, user-scalable=no">

b <meta http-equiv="Content-Security-Policy" content="default-src * data: gap:
content: https://ssl.gstatic.com; style-src * 'unsafe-inline'; script-src *
'unsafe-inline' 'unsafe-eval'"s

7 <titlesMonaca Education &1 L 7L al=k/titles

8 <seript sre="components/Loader. js"></scripts<link rel="stylesheet"
href="conponents/Loader . css">

9 <link rel="stylesheet" href="ess/style.css"»<seript sre="js/education.js"
defers</scripts<seript sre="js/config.js" defer></scripte<seript src="j
js" defers</seripts

18 <seripts

11 function clickMessageFsennsei(){

12 alert ("EREMERINILIZ ");

13}

14 function clickMessageCsennsei(){

15 alert ("CREAERThILE. "
16}

17 function clickMessageBsennsei(){

18 alert("BEEANBERENF LI ")
19 }

20 function clickMessagefsennsei(){

n alert("GREMBRENELIZ. ")

7}

23 function clickMessageDsennsei(){

2 alert("DEEMBERSNFI LI, "))
25}

26 function clickMessagelsennsei(){

Mi alert("IRENFRESNI LI, ");
8}

29 function clickMessageAsennsei(){

38 alert("AREAERENELE ")
E

32 function clickMessageKsennsei(){

33 alert("REEMBRENE LI "))
u o}

35 function clickMessageEsennsei(){

36 alert("EREMBRENF LI "))
37}

61 <trs

62 <td> 2 </td><tds<button onclick="clickMessageCsennsei()">C&E5E</button></td>
63 <tdx<button onclick="clickMessageKsennsei()">K5e%E</button></td>

64 <tde<button onclick="clickMessagelsennsei()">1554%E</button></td>

65 <tdx<button onclick="clickMessageBsennsei()">B54 </button></td>

66 <td><button onclick="clickMessageDsennsei()">0%F </button></td>

67 </ftr>

68 <trs

69 <td> 3 </td><td><button onclick="clickMessageBsennsei()">B5EE</button></td>
78 <td><button onclick="clickMessageCsennsei()">C5E4%E</button></td>

mn <tds<button onclick="clickMessageHsennsei()">H5c%E </button></td>

7 <td><button onclick="clickMessageCsennsei()">C54 </button></td>

73 <tdx<button onclick="clickMessageIsennsei()">I5%%</button></td>

74 </t

75 <rs

76 <td> 4 </td><td><button onclick="clickMessagebsennsei()">65E </button></td>
77 <td><button onclick="clickMessageEsennsei()">E5gE</button></td>

78 <tds<button onclick="clickMessageAsennsei()">A5c4 </button></td>

79 <td><button onclick="clickMessageMsennsei()">M5eE</button></td>

88 <td><button onclick="clickMessageBsennsei()">B5e4E</button></td>

81 </ftrs

82 <trz

83 <td> 5 </td><td><button onclick="clickMessageDsennsei()">D55E</td>

84 <td><button onclick="clickMessageIsennsei()">I554%</button></td>

85 <tdz<button onclick="clickMessageKsennsei()"=K5e5 </button></td>

86 <td><button onclick="clickMessageFsennsei()">F5E</button></td>

87 <td><button onclick="clickMessageHsennsei()">H5GE</button></td>

88 </tr>

89 <tr>

98 <td> 6 </td><td><button onclick="clickMessageBsennsei()">BSEE</button></td>
91 <tde<button onclick="clickMessageBsennsei()">B5g4E</button></td>

92 <tdx<button onclick="clickMessageCsennsei()">C54 </button></td>

93 <tdx<button onclick="clickMessageBsennsei()">B5cE</button></td>

94 <td><button onclick="clickMessageGsennsei()" >G5 </button></td>

95 </tr>

96 <tr>

a7 <td> 7 </td>

98 <tds<button onclick="clickMessagelsennsei()">155% </button></td>

99 </tr>

1098 </table>

101 </body>

Fig.3 Codes in Fig.2 made with JavaScript

Fig.4 Programing Materials
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Fig.5 All patterns of class exchange
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Fig.6 Fig.5’s table
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Ibaraki Prefecture's Attractive Position and Considerations Based on
Prefectural Attractiveness Rankings
Yuuhi NASU, Akihiro TOBITA, Shinnosuke TAKIGAWA and Syouma OGAWA

Abstract
The current index used to calculate the prefectural attractiveness ranking simply asks the

question, "How attractive do you find the following municipalities?" We questioned this and

investigated what defines attractiveness. We questioned this and investigated what defines

attractiveness. As a result, we found that many people consider a municipality to be attractive

if it is famous as a tourist destination. However, we conducted a survey using an Internet
survey tool to see if this was really true. The results showed an extremely high correlation

between the level of willingness to visit and the level of attractiveness.
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