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Puzzle & Glass

Akioka Takanori Okada Ituki
1.First

We heard about the conducting polymer by Dr..Hideki
Sirakawa. We knew the conductive glass when we
examined other conductive things. Furthermore, we
examine the glass. And we knew things which we do
not think it was glass is glass. We knew tortoise-shell
candy is glass state such a time. It was changed from
the crystal of sugar. And then, we think about a
simulation that sugar become glass easily by thinking

about the process that sugar change tortoise-shell

candy.

2.Basic knowledge

The state that molecules (or atoms) line up regularly
and harden is called crystalline state, and the state
that molecules (or atoms) don’t line up regularly and

harden is called glass state.

Crystalline state Glassy state

3.Simulation

We replace sugar (or glucose molecule) with simple
blocks and tortoise-shell candy molecule with complex

block.

Sugar Tortoiseshell candy

Measuring the time took in three different puzzles.
(DLine up only simple blocks regularly.

@Line up only complex blocks regularly.

(@Put one different type of block among simple blocks

and line up them.

Yasuda Taketo Watanabe Kazuhiro

Simple block Complex block Block of heterogeneous

4.Result + Observation

Simulation results

DSimple 26.2seconds

@Complex 226.7seconds

(@ Different kind mixture 35.0seconds

@ takes 26.6 seconds to crystallize. @ is takes 226.5
seconds. @ takes 35 seconds. Replace the time to
coagulation ¢.In the case of < ¢ <@),crystallize

only @.
crystallize only @.

Similarly, in the case of O < ¢ <@,

From these, difference  that ,crystallization and
vitrification . And carbon hinder crystallization.

It may be possible to all substances to be viyrified by

quenching.
Puzzle
(Cooling)
Start
0 ® 0
: —i > BT [s]
0 26.2 35.0 226.7

5.Conclusion
+ Molecules are hardened before being arranged
regularly when quench them.
Possibility that matter become glass depend

complexity constituent partied.

+ Impurities prevent matter from becoming crystals.




MEQ

B, 2 VOFEET S

wo o B

IZC®IT

AANEES T EENLIZD T2 DKL H
ST, & ZTHRAEITT T O b R — G
BHEWVOFEZ R T, 2T E IR0 b I HITHE
CELEDLZENHRLOEA I oL BRIZEN, Z

FAA

&

4. EBRR
UFo£OO1E 57.2cm, O 33.5cm #BH) L=
FERIIKDO X H 12T,
e O IINEFE (HALIEm/s2)

DEREIED T, O feAOHKEMIT 1)
22 32 4>
A7 2.27 3.18 3.18
FHRCOEANZ LY a4 VONEIZAE U D &R
HOWEHIN & RE LD D Z & TERIMPHH, ®@ TBMOKWEAITESRIC 3 >TD)
1> 2D
2.67 2.98

KRG, K

H 4 BHOMERIIX T Y AEAEDIT - 0% 2

ANDOHFTEGE LD, ROBFM T R 250

@ 1Im b=V OEIHK
(B 1o, Az 3-579)
600 [A]

1000 [=] 900 [=]

5.47 5.80 5.17

5. &%
O 22005 32T ENEEIE 1.4 512725 72
4 DI LT OB IC B kid e hr o 72,
@ EFNEVWRREERY L7pod
@ 900 [ & 600 & X DA LOBAIF, KEES
D L7 o72,1000 E& & OEFAIL & 22 0 OB
Bfhd B L TaA VOGN NEL oz B

e b,
O WO AWAE 2, 3, 4 fHEHmLL TV,
(BEIZEA2%) 6. TLw

SIMEEITRE < 25

WAEmmAE 1A, 2ARLHOL T,
AZD)

SIMEEIERE < 25

DA LD 1m BOEXHAERS T 0Ica A Lk
fEL TV,

SIMEEINS < 25

(EETZ

Wl a RES T2 LMEENRRKEL 2D Z ENbinoTe,
IEENRKREL 10D L af VOB EFORENEEIE
B AT UM S Y PRI & 130E D BEA Iz 78 &
LT, ERO#EL S 2F&KLT,



MEQ

A battery runs in a coil

Inoguchi Tomoko

Introduction

We were interested in running battery inwith coils.

So we watched the video our teacher recommended
to us, and knew “World’s Simplest Electric Train”.
We thought how the train can run faster. Then we
started to experiment do.

Mechanism

A current generates the magnetic field inside the
coil, and the magnets generate the magnetic field.
When we put a battery in the coil, it runs caused by
these fields. The magnetic field in the coil made

according to with magnet.

Method, Hypothesis
We attached equally neodymium magnets to the
each ends of the AAA battery, and we ran the
battery. We measured the time when it ran in each
following conditions.
@ We increased magnets from 4 to 8.
(We made all mass the same.)
—Acceleration is greater.
@ We increased the battery from 1 to 2.
(We made all mass the same.)
—Acceleration is greater.
@ We stretched the coil to reduce the number of
turns of the coil a 1 meters.

—Acceleration is smaller.

Matsumoto Yuya

4. Results
TableD&® : Used 57.2cm coil
Table® : Used 33.5cm coil

Figures in the table is acceleration (m/s?)

@D The number of magnets (battery : 1)

2 3 4

2.27 3.18 3.18

@ The number of batteries (magnet : 3)

1 2

2.67 2.98

® The number of turns (battery : 1/ magnet : 3)

1000 900 600

5.47 5.80 5.17

5. Study

@ When we increased magnets from 2 to 3,
acceleration increased in 1.4 times. But
acceleration didn’t change when we increased
magnets to 4.

@ The difference was small. However, the result
matched with our hypothesis.

® In the case of 900 turns and 600 turns, their
results matched with our hypothesis. In the
case of 1000 turns, wires contacted each other.
That’'s why the magnetic field of coil was

smaller.

6. Conclusion

We found that acceleration is greater when we
increased the magnetic field. The precision of
turns of coil inhibit the work. So the
acceleration became dull.
Through this experiment, we felt the difficulty

of experiment.
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The secret of Earthquake-resistant structure by straw tower.
Abe Nodoka Matsushita Sae

(Introduction)

We are interested in Architecture. Above all, we

would like to think about the structure of the building.

Then, we knew what to say shinbou. It has been
using in high building for earthquake resistance,
such as Gojyuuno-tou and AbenoHarukas. Therefore,
we tried to investigate its effect and the relationship

to change its condition with straw tower.

(How to experiment)

We made a straw tower of tapioca straws and
gummed tape. The tower is 42 by 42 by 200
centimeters. We attached it to a wooden board and
measured its shaking range with a ruler attached to
the wall. We used a metronome for measuring

accurately.

(Experiment1)
We investigated the change of shaking range by
extending the length of Sinbou. We used a Sinbou
made of straws and extended it one by one. A straws

length is 21 cm.

(em) The relationship of length

75
. *
70
*
*

65 .
60 . ¢

0 2 4 6 (the numbeBestraws)

(Experiment2)
We checked a change of the shaking range by the
weight of the Shinbou . We watched the changes of
each shaking ranges by using nothing, a straw, a tree,
a tree which was wound a wire around. We unified
the length to 126 centimeters for six straws. However,
when we investigated Shinbou of a tree, the straw
tower was not able to bear its weight. Therefore, we

changed its height to 145 centimeters.

cm .
Mass comparison

Nothing

NS A straw
L ¢

75

70

65 \ Atree [—
60 \ A tree+wire
55 \_.\/
50 T T T T 1
0 50 100 150 200 250 °©

[ The reduction of the shaking range By the mass of the Shinboul
(Considering)
We thought the length of the Shinbou is related to a
quadratic function and the weight is related to
proportion. In the case of this straw tower, we found
when the length of the Shinbou was approximately
two-fifths the full length of this tower and its weight
was as heavy as possible, the shaking of the
earthquake was reduced most. However, the length of
Gojyuuno-tou's Shinbou is shorter only 10
centimeters than this tower. Therefore we thought
that this result might turn out different from the real
result because we had light mass of the straw tower
which we used for this experiment.
(Impression)
In our study, we couldn’t take out a correct graph this
time because an interval of the length of the shinbou

was too wide. We want you to succeed it by all means

from now on.
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OVERTONES

Hagihara Sayaka Horiguchi Chisato

ME@

1. Introduction

We belong to the brass band club. We often hear soun-
ds called “overtones”. When we play the note “Do” on a
musical instrument, the note “So” can also be heard. W-
e thought it is strange. That is the reason we studied t-
he mechanism of “overtones”, and how to emphasize a
particular overtone.
2. What “overtones” are

A tone produced together with the main vibrating tone
is called an overtone. It has a frequency that is a multi-
ple of that of the main tone. The note that was one octa-
ve higher than the main tone had twice as high a frequ-
ency. The note that was two octaves higher than the m-
ain tone had four times as high a frequency. The note t-

hat was three octaves higher than the main tone had e-

ight times as high a frequency. Overtones exist in many
different kinds of sounds. The ratio of overtones presen-

t depends on the timbre of the main tones.

3. Experiment 1

The amplitude of the overtones was measured using a
software called “Onchi” (which analyzes the overtones).
We used the tube and the slipper. The tube is made of
paper, and both of its ends are open. Sounds were creat-
ed by striking one end of the tube with the slipper. The
experiment was repeated using tubes of five different 1-

ength.

4. Experiment 2

To emphasize the third overtone, a tube which has so-
me holes on the location of loop of the third overtone w-
as used. This experiment was repeated using tubes wit-

h three different numbers of the holes.

5. Results
Experiment 1
In most situations, it was observed that the higher the
frequency became, the lower the amplitude became. (F-
igurel) However, in this case the amplitude of the third
overtones was higher than that of the second. (Figure2)
Experiment 2
In the situation, the tube with sixteen holes was used,

the third overtone was emphasized. (Figure3)

ampli ampli
tude tude
. t .
(Figurel) overtone (Figure2)
100
AR,
tude .,
Rl
i
0 I
il I I 11
] 5 ]
(Figure3) overtone

6. Consideration

The location with some holes became the locations of 1-
oops, and the more number of the holes it had, the more
easily the locations of loops could be created.

In the situation, using tubes of different lengths or us-
ing tubes with different numbers of the holes, different
overtones are created in each situation. This means th-
at timbre can change on the different kinds of musical
instrument.

It was observed that a traditional Mongolian way to s-
ing called “khoomii” emphasizes fifth overtone, sixth o-
vertone, and so on by using “Onch”. Therefor we thoug-

ht “khoomii” can emphasize overtones too.

overtone
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Flame of the candle in the weighted gravitational field
Masashi Uemura Shota Shimoda Yasutaka Yoshida

1. Introduction 3.

We thought we’d like to take over the
research of the seniors’. The research 1s
“ Relationship of Candles and
Non-Gravity - Weighted-Gravity”. We
tried to make a device which creates
Weighted-Gravity states.

4.

2. Contents of Experiment®

First, we tried to shoot an animation
under the zero gravity. We attached a
candle and a camera with a wooden box.
We let the box free-fall from the third
floor. We cut pet bottle and could put or
remove top of it. So we could protect it
from influence of winds and sealing.

Contents of experiment®
We set two trees of the stick to the
T-shaped and placed boxes at both of the
tip. We set two trees of the stick to the
T-shaped. And placed boxes at both of the
tip. We put a candle and camera in one
box. We attached clay to the other box to
be the same weight. We rotated it with
the drill. So, we produced a weighted
gravity to the candle by the centrifugal
force. As a result of having repeated
improvement, we became able to produce
a force, which is about 2.7 times as
strong as gravity.

[ Theforce applied to the candlel

‘ ma [centrifugal force]

mg [gravity] [Apparent gravity]

Results of Experiment
Experiment®
It was the short time called 0.18
seconds, but we were able to confirm
that form of the flame of the candle
curled up.

Experiment®)
We were able to confirm that flame
became small and bright slightly.

Consideration
Experiment®
We think that flame was rounded
because Oxygen is supplied
uniformly.

Experiment®
Flame became small and is inclined
at an angle by the force of gravity and
centrifugal force.
When we pay attention to brightness
of the fire, we find that there were
little the changes. In the study of last
year, the fire becomes bright in
4G.We think that the fire becomes
bright when the devise gave it
Weighted-Gravity.

Weighted-Gravity
state

normal state

Theme

It will lead a better results to make a
device, which can give more effectively
rotatory force. And it is necessary to make
a safe equipment when it is quickly
rotated.
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Activated carbon capacitor

Sakamoto Yuika

1 Abstract

An Activated Carbon Capacitor(ACC)is a
battery using Electric Double Layer (EDL). In
EDL, positive and negative ions in the
electrolyte are divided when a voltage is
applied. Then they are formed by arranging the
electrode.

Study of ACC in school becomes the third year
in this year. According to the study for two
years, 1t does not proportional to the
concentration and storage amount. We had
wondered to this result. We thought that there
may be a proportional relationship between the
valence and the storage amount. We
investigated the relationship between the
ionic valence of the electrolyte and the
storage amount.

2 The experimental method
« We switched a net between the activated
carbons (2.0X5. Ocm).

We made the using
power—supply unit of 0.5V, the ammeter and
the resister of 1Q. And we were able to
perform the charging and discharging.

We immersed ACC 1in three aqueous
solution (KC1, CaCl,, LaCl,). Their
concentration is 0.20mol/L, 0.50mol/L. Then
we removed air bubbles on the surface of
sheet using ultrasonic generator .

« We charged this device for 10 minutes and
measured the which
discharged electricity.

electric circuit

electric current

Figurel Experimental device

3 Experimental result

Figure 2 shows the change of the discharge
current of the three types of aqueous solution
for 150 seconds.

Figure 3 shows storage amount of ACC. It was
calculated using the trapezoidal rule.

Daisyaku Yumika

Nisikawa Reina

40 -
35 ==K C(Cl
30 0.5mol/LL
==K C(Cl
=9 0.02mol/L
Current 20 CaCl2
[mAl 15 0.5mol/L,
10 CaCl2
5 0.02mol/L
0 ==LaCl3
©c22882% 0.02mol/L
—
Timel[S]

Figure2 Effect of electrolyte on
discharge curve.

1000
800

600
Storage

[C] 400 m 0.02mol/LL

200 - = 0.5mol/LL

KCl CaCl2 LaCl3

Figure3 Effect of electrolyte on capacitors

4 Consideration

According to the results of Figure3, it
becomes large storage amount as the valence of
the cation increase.

However, the relationship of the valence and
the storage amount was not a proportional
relationship. It is because the repulsion of
the ions mutually prevented power storage.

By the solubility of the problem, we did not
make an aqueous solution of 0. 5mol / L of LaCl,.
We compare the KC1 and CaCl,. When we thicken
the aqueous solution, the storage amount of KC1
was 7.6 times. Despite, aqueous solution of
CaCl, was 7.0 times. The greater the valence of
the ion, it considered the influence of
concentration is reduced.

5 Acknowledgment
We appreciated Prof. Muto Akinori (OPU).

6 Reference
Osaka Prefectural Ikuno High School SSH
“explore M~ (2014, 2015)
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We want to make a lunar rover !

Shuhei Jindai  Koji Fuji

1. Abstract

We were interested in the tire for the lunar spacecraft
to proceed efficiently on sandy soil of the moon. First
we studied the rotary motion. We made a simple wheel,
and changed the mass distribution of the interior. We
examined what kind of tire rotates faster. We
calculated the angular acceleration, and examined the

moment of inertia and the rolling friction coefficient.

2. The contents of the experiment

*We put 300g of clay on the inside of the tire with a
diameter of 11.5cm, and calculated for each of the
moment of inertia.

*Placement of clay were divided into three types.

* We rolled the tire in the slope of inclination 5 °, and
measured the time it takes to proceed 1.5 meters, and

calculated angular acceleration.

3. The result of the experiment
The result of the experiment is as shown in Table 1.

The position of | Time (# | The angular acceleration

clay (rad/s? )
Center 1.690 0.1544
Center and around | 1.810 0.1346
the edge

Around the edge 1913 | 0.1205

Tablel the result of the experiment

4. Calculation of the moment of inertia and
the result

We calculated the moment of inertia that represents

the difficulty to rotate, and investigated the relation

between the angular acceleration and it. The result of

calculation is as shown in table2. Formula of the

moment of inertia is as follows.

The moment of inertia of the disk I =1/2mr
The moment of inertia of circular ring 7 =mP

The position of clay | The moment of inertia
Center 0.001177

Center and around | 0.001378

the edge

Around the edge 0.001580

Table2 the moment of inertia

Daiki Mizobuchi

5. The relationship between the moment of
inertia and the angular acceleration

N: Moment £: Angular acceleration

I : The moment of inertia

2t Rolling friction coefficient.

Graph of the relationship between the inertia and

the angular acceleration is as follows.

7

1/8

Figurel Moment of inertia & Angular acceleration

6 . u : Calculation of the rolling friction
coefficient

I=Nx1/8-N is the slope in this graph,

N=pumgrcost: p=2.41x1073,

7. Consideration and summary

The moment of inertia of the tire that is attached
clay inside is the smallest, and the angular
acceleration is the largest. The rolling friction
coefficient was constant regardless of the position of
the clay. The value of g is determined by the
combination of the surface.

We have still many assignment for the production of
tires for lunar spacecraft , but we hope that the

junior is willing to develop this research.

Figurel Slope & Tire



HE®

i oD To R R~ D PR ER

FAME  PABIR 38 EEA

1. BIREM

TUEEFTSERES S PRTE LT, R IEREOREM (LI A%
HED) TP 2 ERICHR A b b Z O EIGH ., R
SHTENWEE oz, FLT, B—F—%EF 2 L Z&SBHIC
EVTHRR L 7=,

2. BaREELIT
KNOFIZHT-2 L ABEPTOELNEIHCIRREIC /2D E
T EEAC PN D, BEET CIEEETH D BT

SARENT B, 22 CIEILA I U EEMEER T o3 Y
{bA A% = a vk A A 2Bk s ¥ 5, ok, &
FINBARTZ B> THRIRD AT L ARIZET H, T D
LEBMOMEITEFOWMNDLME EARDTAT
U ZARMNIERR, T ApNARE D, Bk aiviz=3 V1t
WA F A NIBTHOETFE2ZTWY 2 vk F i
BILIEDL, ZOXIIZETORLVEY MTbhbZ &T
xR F—NER TRV F—L UTHA ST 5.

R e AR =)
3. R&%

= —ORENRFICHNE &3 2 ARERE & B & HE
L. ZNEEZ 572D OEF] - WH| OG- TUT
FEliEd 2 LB % D,
4. EB

- ERER
O40mm X 40mm X JEE 1.0mm OJET 7 7'V v 7 HER
BEMEST T A, @40mm X40mm O AT > L AR, @
bF 2 R, QA A AT 4 —, @3 U REMREAE
. @K, Ofke, @ik, OFE, ©F 7L Y v
7 (BRBEN), QF 72 Y v 7 (BRIHzENE) ., @
7743, B6BEE, @WE—X— (RF - 330TK).
B OF VAN TFA—F— @ TA b

HHERX—

- RBAE
O E—F —DORERFICHERERE, Btz EREEE

WTHIET 5,
© 65 WL R U HIET, BFEEEL 24 [MHET 5,

@ 1 b= v DEE - EitalET D,
@ OO b, PHRLIZEBEOMAG DT TEREITO,
5. EBRER

@ - @DRIEMEIL 0.44V - 6.23mA, 0.39V - 0.77mA &
Hotz, &2 T, EHI2ET 12 LSO DOHEANRE
TH-ot=,

12 A 8 H 13 REHDOKBFON TE—¥ —RER L7z, =
DOREOEE, BIEOMEIL 0.78V 5.50mA Thoiz, /N1
T T A MDD T TIEERE L7205 T2,

6. BR

FT—Z —OBEMOMEN TIRIELZ TR 72126 HL 5
[ElE L7z, Bl & U CEERIFIZE—F —I Ik - T
[BIHE ))& 5 2 7o 728D BLR 40 5 B A hadh ke O d i Tl
7o ElEHERF DRI o 7o b & bl b,

7. #E

ERHENES 2 2 12 55 TIXE—F — & [FHE S
EBICFELRPoT, L L, B—F —DREEEE T
DIIE /B E, B THo7,

8. R

KO IIFTRH, K, Rzl X > T—E TRV, L
TN oTUENOUEIT R EZELIENDO T TE—F—%
FHREE 52 LN TE D RGEROBENLETH D,

REBRABEE LW, 7V ar—2®@h37=HI12iX
BREEAEROE ELWA, E 62T V3 — KKK
EEBETIOILEND D,

9. &EXM

ORBEKEMOMZE (2011 4 65 AT, BET
RAL F—DFERIEF HIZE D)

~ 7 FE—F— KA

http://www.mabuchi-motor.co.jp/ja_JP/index.html/

(2016/1/15 %)



ME®

Dye-Sensitized Solar Cells

~Let’s turn the motor!~

Shogo Katamoto Ryoya Nakamura

1 . Abstract

Seniors researched on dye-sensitized solar cells
four years ago. We were interested in their
research, and we applied it and wanted to
develop it. Also we tried to turn a motor.

2 . The mechanism of dye-sensitized solar cells
When light hits the pigment, electrons in it
become excited and the pigment is divided to
electrons and positive holes. Electrons move to
the semi-conductive TiO. immediately. Here,
positive holes I in an electrolyte solution into I*~.
And, electrons reach the opposite pole through
outside load such as a miniature bulb. As you
know, the direction of the electric current is
opposite to that of the electronic current, so
stainless steel square with graphite is the positive
pole and the glass square with TiO: is the
negative pole. And then, oxidized I*~ are
deoxidized into I” again at the opposite positive
pole. Through these electron exchanges, light
energy was converted electrical energy.

3 .Hypothesis

We examine minimum voltage and electric
And, we
thought that it would turn with the best

current to begin to move a motor.

combination of series-parallel.

4 . The method of experiment

DOWe examined minimum voltage and electric
current to begin to move a motor.

@We made 24 dye-sensitized solar cells.

@ We selected the best combinations of these sells.

@®We tested by using the combinations

Hayato Masuda Daichi Yoshida

5 . Experimental result

The result of O was 0.44V and 6.23mA.

Therefore, we found two series with 12 lines of

parallel is the best. Finally the motor turned by

the sun light at about 13:00 on December 8. The

voltage were 0.780V, the electric current were

5.50mA. But It did not turn by some halogen

lights.

6 . Analysis

The electric current of the motor was smaller

than minimum. However, it turned. We thought

this reason is it turned a motor by hand on the

experiment. Also the minimum of the electric

current on this time is not to begin to work but to

maintain a turn.

7 . Conclusion

A motor could not turn by two series with 12 lines

of parallel. However, the voltage and electric

current were enough to maintain the turn of the

motor.

8 . Next problems

The solar light is not constant by a season,

weather, and time. So we need to make the solar

battery which can turn a motor under the stable

light such as the fluorescent lamp. We had a big

goal to move a radio control car. Therefore we

need to consider mass, the area of these cells, and

the structure of the radio control car body.

9 . References

Research of the dye-sensitized solar cell

(Kishimoto Yuto, and others 2011).

Mabuchi Motor Co., Ltd.
http://www.mabuchi-motor.co.jp/ja_JP/index.ht

ml/ ( 2016/1/15 reference )
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Relationship between material and the coefficient of static friction

Hirokazu Shiga Daiki Miyake Shimpei Moriguchi

1. Introduction

We were interested in coefficient of friction, so
we decided to study physics. In particular, we
were interested in the coefficient of static friction.
We decided to investigate whether it results in

consistent values.

2. Hypothesis

We prepare two kinds of materials of objects A and B.
We expected it that coefficient of static friction between
A and A differ from coefficient of static friction between
B and B, coefficient of static friction between A and B
takes the average of the coefficient of static friction
between the same materials and it became the same
result even if the top and bottom of the material is

replaced.

3. Method

The experiment reached like figure 1. The mass of the
object A also includes a mass of material A. We pasted
substance A on the bottom of the object A. And it was
pasted to a substance B to the surface of the desk. Mass
of object A is small m. Mass of material B is large M. We

repeated the same experiment.

Fig.1 Experimental apparatus
T=f=uN=pumg

Mg =T = umg
M
A

4 . Result
We showed a laboratory finding in Table.1 and Fig.2.
Table.1
m [g) 100 | 150 | 200 | 250 | 300

A: A copper on a
37.1 58.4 72.1 108.1 | 1284
copper plate

B: A copper on an
47.9 81.0 117.7 | 135.6 | 160.6
acrylic plate

C: An acrylic on a
52.2 75.5 90.1 114.6 | 121.8
copper plate

D: An acrylic on
43.3 71.2 98.4 127.0 | 152.6

an acrylic plate

Mass (m)
Fig.2 Coefficients of static friction

5. Analysis

We understood that values of the coefficients of static
friction always preferred a constant value to an
experiment.

Comparing the coefficients of static friction from
Table.1 and Fig.2 shows that;

A<C<D<B

6. Conclusion

The result was different from our expectation.
Coefficient of static friction between different materials
is the largest of them. A difference occurred in the value
of their coefficient of static friction when we reversed
those top and bottom. We were not able to clarify the

cause in this study.
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Decryption of infrared remote control

Takeshita Masaaki

1. Research Motivation

When I change the TV channel by using the
infrared remote control, I wondered how it
identifies the channel. I would like to research

about the infrared remote control waveform.

2. Hypothesis

I thought the infrared remote control could

change channels by generating different
signals. I researched the pattern of infrared
signal. I learned about waves in the physics
class. I thought that there was a difference
between waveform of channel 1ch and 2.1
examined the waveform using an oscilloscope

and a solar cell.

3. Experimental method

(DI connected to the solar cell to an oscilloscope.
@1 pointed the remote at the solar cell and
pressed the button to change the channel.

1 observed the waveform that appeared on

the oscilloscope.

Figure 1 experimental apparatus
@I quantified them as sets of one waves of one

crest and one trough.

4, Result

I observed the waveform from channel 1 to

Channel 12.The channel 1 is pictured in

Figure2, the channel 2 waveform is picture in

Figure 3.

Figure 2 1ch of waveform

Figure 3 2ch of waveform

(DI changed set of four them into four binary
digits into decimals . When I observed them, I
found that was the same each channel, up to
the 32 digit. There was also some sort of
pattern from the 33rd -56th digit.

@1 tried to examine beyond the 56t digit , but

1t was not possible

5. Consideration

When 1 started reading from the left side I
found until the 32nd digit waves were the same
shape. However there were different waveforms
from the 33rd digit. I thought the encryption
might exist after the 33 digit. I discussed it
with Professor Kawamura, but we did not know
the details. In this regard, I asked Sharp
Corporation about it, but they did not tell me

because 1t is an industrial secret.
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Flying too much

Kenta Hatakeyama Tomoki Nojiri

Kazuya Matumoto

1. Motive

We are interested in space rocket. We tried to
check which condition brings the best result in
flying by using plastic bottle rockets.

2. The way of experience

We changed amount of water with
100ml,200mI,400mI,600mI,800ml.The strength of
the pressure divided it into 20 times and 30 times
by using air pump. We researched two patterns of
angle ; Plumb direction, Slant direction. We
took average on each pattern in measuring by five
times.

Figurel A rocket flight auxiliary equipment and
air pump

3. The results of experiment
Listl Relation of value of the water and the times
(Plumb direction)

100ml | 200ml | 400ml | 600ml | 800ml

201=] 1.6 1.9 3.1 3.7 4.2

30[H] 1.9 2.5 4.3 4.7 6.0

Unit ; second

MED

'PBRJ !

List2 Relations of value of the water and the
flying distance (Plumb direction)

100ml | 200ml | 400ml | 600ml | 800ml

201=] 2.9 5.7 13.5 18.3 22.1

300=] 5.0 11.1 23.2 30.6 46.1

Unit ; meter

List3 Relations of value of the water and the
flying distance(Launching in the slant direction)

100ml | 200ml | 400ml | 600ml | 800ml

201 10.1 16.8 26.2 30.1 23.9

301H] 8.7 8.2 9.7 12.5 12.4

Unit ; meter

4. Consideration

We expected that if amount of water and
pressure increase, the flying distance is increased.
According to the result of launching in the slant
direction , the flight distance increased when the
pressure was small. It was a peak when we pour
600ml into the plastic bottles.

Although we increased the number of the times
of experiment to five times, the result wasn’t
precisely very much. In launching in the slant
direction, when the volume of the water is 800ml
or more, the forth don't travel at the ground. In
launching in the slant direction, when the pressure
becomes larger, the forth don't travel at the ground.

5. Future assignment

The experiment could not carry out on the same
day. To unify the weather, we make the day same
day as possible as we can. We want to increase the
number of plastic bottles and change the mass.
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Ester synthesis

2 —5 Ura Hotaru Hirai Maho
Ester synthesis of many carboxylic acid
number of carbon atoms is difficult. In the
year before last quest result, synthesis of
the decanoate ester was not successful in
the conventional method (Fisher method).
Therefore, in this experiment was
attempted synthesis of ethyl decanoate
(CgH19COOC,Hs) in a microwave oven. In
addition, it is determined using thin layer
chromatography.
1. Find a suitable developing  solvent in
the thin layer chromatography.
A commercially available ethyl decanoate,
out on the thin layer of silica gel, acetone,
ether, methanol, was examined the Rf
value in the four kinds of solvent of ethanol,
it will move to the top of the spreading layer
with acetone and ether, methanol , ethanol
has been found to be appropriate.
2. Really what the reaction is alcohol and a
carboxylic acid in microwave oven?
electromagnetic wave put the methanol in
the microwave oven. Microwave generated
from the microwave oven has been found
to be absorbed in alcohol.
3 Let's make the "decanoic acid! "
<purpose> Decanoic acid and ethanol in a
microwave oven without putting the sulfuric
acid was heated in a microwave oven, the
synthesis of decanoic acid ethyl.

<Method>
Ethyl decanoate 1g, was a mixture of
ethanol 1ml the (19 °C) to be careful while

Matyuokaka Aki Manabe Riho
heating for 10 seconds so as not to be
bumping in a microwave oven of 500W
repeated five times. Then once the 30
seconds irradiation was carried out once
the irradiation 50 seconds. At that time the
temperature had risen to 63 °C. Here once,
what was with the material after heating in
thin-layer chromatography was dipped in
ethanol (developing solvent), the reaction
of ethyl decanoate was observed.

Further, after heating for 2 minutes at an
output of 700W, was developed with again
a thin layer chromatography, a new spot
had appeared. Because there was the
same Rf value was deployed in ethanol out
on silica gel side by side with the
commercially available ethyl decanoate
was thought to have succeeded in the

synthesis of ethyl decanoate

< Consideration >

Successful study to use the microwave,
on the synthesis of a large number of
carbon carboxylic acid in a short period of
time.

From now on we want to deepen more
understanding of ester synthesis using a

microwave oven.
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The condition of The Liesegang phenomenon

Keigo Uemura Kento Ishida

Study purpose

I dissolve gelatin in a chromate potassium
water solution, flow into the test tube, and
make the carrier which it cools off and
hardened. On the carrier, I pour a silver
nitrate water solution or a barium nitrate
water solution. By saving it in the cool space,
we checked the condition indicating The

Liesegang phenomenon.

Resultl

As a result of having tested it by some
experiments

The state of several levels of striped patterns
such as the photograph was observed by the
thing which T hung down several drops of
silver nitrate of 0.10 mol/LL in a chromate
potassium water solution of 5.0X10 *mol/L

and stored in the cool and dark space.

I see several levels of striped patterns to a

test tube on the photograph left side

Tkuno High School
Masashi Yamaguchi Shusei Nishida

Result2

(I use a barium nitrate water solution)

As a result of having tested it by some
experiments

A product (ring of two crystallite) which was
near to The Liesegang phenomenon such as
the photograph was observed to the thing
which I stored using barium nitrate of 0.20

mol/L in the cool and dark space

Consideration2

The point where a phenomenon like
Liesegang was seen in as much as I increased
a density of two objects difference was seen in
the same way as experiment 1. However,
experiment 2 was unsatisfactory to call it
Liesegang. As this cause, it is thought that
solubility of the barium nitrate is smaller

than silver nitrate markedly

Conclusion

2 objects to use precipitated and were formed
to observe Liesegang phenomenon and knew
some density difference, solubility difference

between 2 objects that necessary.
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Relation of a metal tree and a
magnetic field

Zenida Akiya Chiba
Abstract

By the last experiment, I produced a metal tree
using a neodymium magnet and a copper
washer and a silver nitrate water solution. By
this experiment, I researched it about Lorentz
force in the last time and the similar situation

in detail.

Contents of the experiment

Tool of the experiment

Laboratory dish of 5.7cm in diameter.

Silver nitrate water solution of copper washer
(form of doughnut) and 1 mol/L of 2cm in
diameter.

I prepare a neodymium magnet and make the
device such as the chart below. The chart below
means the state that a copper washer becomes

the metal tree.

I put a copper washer in a silver nitrate water
solution and put powder of the chalk from the
top to observe the power of the metal tree in the
place where it passed for ten minutes.

I used a doughnut-formed washer. The inside

diameter is 0.6cm, and the outside diameter is

Taiga

Matushima Ryouki

0.8cm.

The speed of the inside powder is 0.27cm/s
clockwise.

The speed of the outside powder is 0.19cm/s
counterclockwise.

In addition, the inside came to have darker
color of the solution. Therefore I understand
that the inside is higher in density. In addition,
movement of the powder became slow when a
certain period of time passed in the inside.

I understand that there is Lorentz force from
these.

Conclution

The volume of the solution is smaller than the
outside of the washer the inside of the washer.
Therefore there is little power to move a
particle and finishes it and it is fast and turns

around.

Cu2t in the inside solution

increases, and a flow of Cu2* becomes slow by

In addition,

its being jam-packed. Lorentz force thereby
Thus, it is thought that speed

becomes small.

weakens.

The outside flow becomes slower than an inside
flow gently in the same way. I want to push

forward an experiment in future.
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~Supercooling~

Tsuruta Junya Manabe Yoshito Tsutsui Kohei

OAbstract
Water generally freeze at 0°C.However ,water
doesn’t freeze and keeps to remain liquid under
a certain condition. The situation is especially
called [Supercooling].
We experimented in supercooling with various

liquids,and compared the results.

OExperimentl We put various liquids(water,
acetic acid,potassium permanganate) into the
test tubes at the regular volume(15mL).We
soaked these in the water tank full of ice and

measured time and temperature.

(Conclusion)
From O in this graph,we found that we
succeeded supercooling.

20 The liquids which we used

CH;COOH  (0.01mol/L) 15mL
P NNKM.0s  (0.01mol/L) 15mL
10

(@]

0 DesOmOmOmOmO

minite
718/910111213141516

51-0-1-1-1-1-1/-1-1-1
1716131110 8 -0 -2 -0 -0-0-0/-0/-0 -0 -0
=== CH:;COOH =0=KMnO:

123456
CH:COOH 171412 9 7
KMnO:+

Nishioka Toki

The ice just after the supercooling was like
sherbet(D).

Then,we decided to compare it with the ice
which we made with a freezer.

We

permanganate into the test tubu and freezed it

O Experiment2 put potassium
with a freezer(®),and we continued cooling off
® in the water tank to freeze it@®.Then we

compared O with ©,0.

(Conclusion)
[I] From@®and®@ - In O ,there was the
colorless,transparent ice inside of the test
tube,and inside it,there was the deep violet
liquid.On the other hand,in®),there was no
color deflection.

Probably ,these results is because of the
difference of freezing speed.When water
gradually,water freezes

solution freezes

earlier by difference in freezing point.
However,when @is given a shock,it freezes in
an instsnt. So perhaps ,water solusion was

locked in the ice like sherbet.

(1] Dand®---In@®,a part of the ice was
light wviolet,but except this ,it had few
differences from .

According to [I1[II],we found that @ did
not freeze completely.Following this, the ice
after the supercooling became like sherbet
because the liquid existed between ice.

From the above results, we found the shape
of supercooled ice changes by liquids and

cooling time.
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Long-lasting bread!!

~Find which substance has the effect to resist to mold ~

Yuki Ota Honoka Okuno Zening Li

@Purpose

0f the food additives in commercial food,
particularly those contained in the bread
cal led yeast food. However, form an excessive
in take of them, they |ikely affect the human
health. Therefore, this study shows that which
the substance has effective component to
Whether there are

alternatives to the chemical in food.

resistant to the mold.

®Experimental method

{I) Chemicals in yeast food were picked up.
Objects were acetic acid sodium, sodium sulfate
trisodium phosphate and potassium bromated. They
were added to bread dough in the making process

(I YFood (Tablel) were also added to bread dough.
In addition, food in water was measured pH.

{Im) Objects were changed food and a
chemical (Table2), and experimented in the same

way.

®Experimental procedure

First, bread flour 90g, sugar 1.8g, salt 3. 6g,
waterb7g, dry yeast 0.9g and chemical or food
3g were put in the bowl. Second mixed by food
processer, andwas divided into three per one
substance. Third, dough was fermented first in
the oven, and was degassing. Fourth, it was put
on the plate after making a shape, and was
fermented again. Finally, it was baked in the
oven for 10~12 minutes. Then they were left
in the chemical room for a few weeks and were

observed.

(Tablel)
pH days
plain 6. 96 8
vinegar 2.96 X
apple 4. 61 8
ume 2.48 Ji
shiso 6. 96 12
[emon 2.55 8
wasabi 5.36 10
ginger 6. 81 9
honey 6. 64 8
(Table2)
pH days
plain 6. 96 8
| emon 2.55 X
black vinegar 3.27 X
Sodium acetate 8.07 X

®Result and consideration

For the experiment I, especially sodium
acetate that has effects as to prevent has
growth of bacteria. Therefore, bread is
unlikely to grow mold on acidly condition.
The result of the experiment I, bread cannot
be observed differences clearly. However,
the result of the experimentIl, |emon and
vinegar have a part of preservation |ike
sodium acetate. This result shows lemon

and vinegar enable bread long—lasted.
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Vegetables and enzyme

Tagashira Hina

1. Purpose

We were interested in explosion of vegetables and
knew about the enzymes inside of vegetables that
cause them to explode.

In this experiment we researched whether there is
a difference or not depending on the vegetable
and the heating meshod.

2. Method of experiment

Three kinds of vegetables (5.0g), potatoes,
pumpkins, and carrots, were prepared in film
cases. As soon as 5.0mL of oxydol was poured
into each cases, those caps were closed.

We burned the vegetables using a gas burner or
MW. We prepared oxydol by heating some case to
36°C and others at room temperature. We added
oxydol (36°C and room temperature) to each case
of vegetables.

Also examined the difference in speed of potato
and carrot oxygen generated using a downward
displacement of water.

It was measured with time to explode.

3. Result of experience

From Table 1, there was no significant difference
even when changing the temperature of the
oxydol.
That the explosion did not occur even after a lapse

second Potatoes| Pumpkins | Carrots
Raw 58.79 47.5 53.5
Hating 300x 281 213
Heated in MV 300x% 300x% 300x%
Raw 36°C 89.735 59.5 48
Heating 36°C 300x 180.5| 300x
Heating in MV 300x 300x 300x
36°C

Yamashita Mayu

Yamamoto Mako

of 5 minutes, when you open the lid, the
generation of oxygen was able to be confirmed
because there was a small sound.

4. Consideration
Oxydol undergoes decomposition when it is
poured to vegetables.

2H202 — 2H20 + O2
From this reaction, the volume of oxygen in the
case increases, and the cover flies off and
bubbles pour out. When the heat is the considered
or not the enzyme is degraded prior to the
reaction.

5. Application

Creating a simple car out of PET bottles, milk
carton, we used the force from the explosion to
push the car.
It was possible to run 2m with 5.0g vegetables.

6. Summary
We found that the temperature of the oxydol had
no effect.

Carrots were the fastest to explode and this is
probably because carrots cou¥ntain more
enzymes.

We find that heating vegetables didn’t generate

oxygan
Potatoes Carrots

Time of oxygen 50sec. 15sec
generation

Distance of PET 104.5cm
bottle car

Distance of milk 201cm
cartons car
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Prevent the diazonium salt from decomposing!!

Kasamatsu Ayaka,Kinoshita Airi, Yoshimoto Miyu

1.Introduction

Benzenediazonium chloride

created by diazotization of aniline is easily
affected by heat. So that react in the high
temperature and that is decomposed. As a
result, the solution get cloudy. Now we studied
of stability of Benzenediazonium chloride with
the relation of the temperature and
transmissivity.

2.Method

We set a hypodermic syringe which suck in
10ml of Anilinium chloride solution and another
one which suck in 10ml of Sodium nitrite
aqueous solution the syringe pomp. We fill a
tray with water and soak the microreactor with
these hypodermic syringe in that. And we didn’t
change the temperature in that. Two syringe
pomps started working. So the point of
microreactor issues the solution. We admitted it
into a cell and measured transmissivity. (We
treat the temperature of water into the tray and
that of the solution equally) — We used a
syringe pomp that can be mixed at a regular
speed.

3.Resulut

At first, we set the amount of flowing of the
solution 20ml/h. But the solution often got
cloudy be spite the low temperature. So we

thought that Anilinium chloride solution and
Sodium nitrite aqueous solution were not mixed
fully when the amount of flowing of these was
small. And we set the amount of flowing of these
100ml/h. The graph shows that result.

When the temperature is more than 5°C, the
transmissivity of that dropped quickly.
Therefore, it thinks occurs at more than 5°C.

4. Future developments

We will want to study about the detailed
temperature of decomposition of
Benzendiazonium chloride. And we will also
want to study the transissivity at under 0.4°C.
And we will want to try to change the length of
the microreactor and the amount of flowing of a

solution.

5.Acknowledgment

In this study, we received the advice and
borrowed the syringe pomps and the
microreactor from Mr.Muto, a Prof of Osaka
Univ.

Thank you very much.
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PET bottle Bomb

~Explosion By Combustible Material~

First, we thought that the more the amount of combustible material is, the harder the
combustible material explodes. But, the fact is that when the amount of combustible
material is too much, the combustible material explode. Then, much does it explode or
not.

1. Aim of the experiment shaking the plastic bottle.

We put combustible material into dry @ Light near its hole and research
PET bottle and light it then it flies fast. the distance.
Thanks to the effect we research the @  Change the amount of

relation between the amount of combustible material and repeat

fromDto®.

Calculate the steam pressure of

combustible material and the distance.

2. Method ®
O Put combustible material that combustible material with the
weights its mass with electronic temperature and the volume of
scales in to PET bottle that is made a combustible material with the
hole in its top. ratio of atmospheric pressure.

@ Vaporize the combustible material by

3. The experiment result

Kind of The lower limit of explosion. The upper limit of explosion.
combustible Vo lume (%) Vo lume (%)
material Volume (%) Literature data Volume (%) Literature data
ethanol 3.1 4.3 10.3 19.0
methanol 5.8 1.3 12.0 36.0
methane 1.5 5.3 11.3 14.0
butane 2.5 1.9 4.7 8.5

4. Consideration

The lower limit result of ethanol and
methanol almost matches with their
literature. But for the upper limit of the
ethanol shows difference of minus 9 point
and the methanol shows minus 24 point.

Similarly, the methane and butane has the

difference between the literature data in

the upper limit.
5. Object

Especially the flammable liquids, we need
to heat and increase the temperature to
increase the volume. So we need to find the

way of increase the volume in accurately.
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Feihling reaction ~Copper mirror~

Watanabe Imura Tamaki Nishida Nishikawa Maesako

Abstract

Since we knew that both of a reduction reaction and

the copper mirror reaction of the Fehling's solution

with formalin for a reducing agent was more intense

than that of glucose by the search activity that was in

the first half of this year, afterwards we pursued the

better reaction conditions that a beautiful copper

mirror was produced by using formalin.

1.
)

How to research
We injured a test tube with a lump of the steel
wool and rinsed it out with concentrated nitric
acid, stannous chloride, a silver nitrate water
solution (to let you precipitate Ag fine particles of
the silver nitrate in a test tube, and to make it
easy to produce the copper mirror which assumes
it a nucleus.)

We poured Fehling A liquid, B liquid into the same
amount test tube each and we mixed it.

We put formalin and mixed it and we soaked it in
hot water of approximately 80 degrees Celsius and
watched a change.

Hypothesis

I . When we put formalin after we warm the
Fehling's solution in experiment method @ , it
may be possible for us to produce more beautiful
copper mirror

II. It may be possible for us to produce more
beautiful copper mirror when we put hot water in
a test tube after experiment method @. (When
hot water entered inside accidentally, I thought
about this because a reaction was good.) It is

because heat necessary for reduction of the

Fehling's solution is conveyed efficiently.

3. Result

By the method of hypothesis I, we could observe
the reaction that was more intense than time
when we put formalin earlier and the copper
mirror was uneven in the quantity but it was
stable to produce it.

By the method of hypothesis II, unevenness was
observed for a reaction, but the highest quality

copper was seen.

4. Conclusion

Since a reaction progresses in a short time and
become intense when I put formalin after heating,
it is thought copper precipitates in the solution
and the inner wall of the test tube was hard to be
accompanied by copper.

Furthermore, it is thought that the copper mirror
which I precipitated in a short time did not have
the copper mirror which a particle is coarse and
clean.

In addition, necessary heat for reduction of the
Fehling's solution is conveyed efficiently when | pour
hot water into the reacting solution, but it is thought
that it was possible for the copper mirror which a
copper particle is small and beautiful because
density becomes small, and a reaction advances
gently. It is thought the experiment on a condition
various still more: Raising density of the
Fehling's solution beforehand so that density does
not become small too much even if we add hot
water from a method, mixing after heating

Fehling A liquid B liquid separately and so on.
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Effects of Culture Salt Condition on Koji Mold Growth

Mayuko Abe  Sachiho Taniguchi
1. Introduction
First, we tested whether we could culture koji mold
(Aspergillus) from salted rice malt on the market.
Then we investigated the difference of koji mold
growth under different salinity of agar mediums.
2. Methods and Results
Experiment [

Culture of rice malt and salted rice malt.
Method
We cultured rice malt and salted rice malt on agar
mediums at 25C.
Rice malt (made by Tukemoto Inc.): Put a grain of
rice malt on the mediums.
Salted rice malt (made by Masuyamiso): Spread on
the medium.
Result
Rice malt: koji mold was found in the whole of
mediums. However, a colony which appeared to be
black mold was also found .
Salted rice malt: Koji mold wasn’t found. There
were two colonies, one was white punctate colony,
and the other was brown liquid colony.
Culture of handmade salted rice malt.
Method
Three kinds of handmade salted rice malt whose
salinity 15%, 30%, 60% were prepared and
cultured every two or three days to follow koji mold

existence.

Result

Koji moldwas found in all agar mediums. Clear
relationship wasn’t found between salinity and &oj1
mold existence. Though the other bacillus

appeared, koji mold didn’t die in all conditions.

Yuki Hatayama Mai Yamamoto

ExperimentIll

Culture handmade salted rice malt on different
salinity level of mediums.

Method

We cultured rice malt and handmade salted rice
malt (salinity: 5%, 30%, 80%) on salt mediums
(salinity:0.3%,1%,3%).

Result

Rice malt: A little koji mold was found in all agar
mediums. There were no differences according to
the salinity of agar mediums.

Handmade salted rice malt: koji mold was found
for several days. However, a few weeks later,
colonies which were not koji mold occurred in the
whole of agar mediums. There were few differences
between the salinity of handmade salted rice malt
and agar mediums.

3. Consideration

We couldn’t culture koji mold from salted rice malt
on the market. However, we could culture koj1
mold handmade salted rice malt, and the ripening
period had little effect on the result of culture.
That’s why we thought the growth of koji moldis
related to the way to make salted rice malt.

At first, koji mold was found, but a few weeks later,
koji mold from handmade salted rice malt lost to
the other kinds of mold which are stronger to salt
than koji mold. Therefore we thought there was
the best salinity of salted rice malt and agar

mediums to culture only koji mold.
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Water Bear and Moss

Miho Sakuma, Moe Higasino, Ayumi Homma, Yui Okunishi

Outline

We are interested in the Water Bear said to be
the strongest in history, and examine them.
About the Water Bear

+ It is minute, 0.25mm-1mm in length, and has
very strong durability.

+ When it dries, the surface of the body made of
cuticule layer sink and change into a barrel
form called cryptobiosis.

+ They like wet environment and live in moss.

+ They live in any environment such as tropical
and polar regions, deep sea and alpine, sea and
land.

« Water Bears used for this experiment were
found from the moss which grew at the parking

space near Sakuma’s home.

Hypothesis

We thought that Water Bears eat
microorganism live in moss or cells of moss
because Water Bears live in moss. Moss grown
under aseptic condition was used to experiment

under stable and clean environment.

Experiment method

1 We gave 2% of Green protozoan solution,
Euglena, and Volvox to Water Bears as foods.
2 Moss culture

We got germfree Physcomitrella patens from
National Institute for Basic Biology, cultured
them on medium, and used it for our

experiment.

3 Put Water Bears in the moss of different
conditions.(I ~VI as follows)
I  Cultured moss on medium added adjusted

nutrient.

I Cultured moss on sucrose added nutrient
medium.

I Cultured moss on sodium added nutrient
medium

IV Cultured moss on nutrient medium added
natural water.

V  Moss gathered near Sakuma’s home [15°C]

VI Moss gathered near Sakuma’s home [20°C]

Result

+ While we observe the Water Bears ,they have
a property to gather up materials.

+ We couldn’t find the Water Bear eating 2% of
Green protozoan solution, Euglena, and Volvox
to Water Bears.

+ All Water Bears in I ,II,Ill died in 2days.

+ The Water Bears in IV survives.

+ The population change in V was small.

On the other hand, in VI, the other microbes
increased, so the population of the Water Bear

decrease sharply.

Cosideration

+ The environmment close to the sterile may be
unsuitable for Water Bears.

+ When temperature is 10°C~15C, microbes
such as the false nematode and beach flea are
hard to propagate.—It doesn’t influence Water
Bears.

+ When temperrature becomes 20°C, microbes
propagate.—It lets a population of water bear
decrease sharply because microbes lessen foods

for Water Bears.

Bibliography
A thesis (Physcomitrella patens) written by
Aoki and Sugita, Hokkaido University.
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The secret of Natto’s sticky

Kana Idei, Natsumi Ogawa, Misuzu Okuno, Haruna Fukudomi, Kiho Wakabayashi

The Natto’s sticky material includes polyglutaminic
acid.

We made experiments to examine water purification
property by Natto’s sticky and water holding property

of polyglutaminic acid.

[Hypothesis]

1, We thought we could clean water by Natto’s sticky.

2, Polyglutaminic acid of Natto’s sticky have a water holding
property.

So we thought water holding property can be strong.

[Quality of the water purification experiment]

* Method
We stirred Natto and made it sticky. And we removed beans.
Then we added distilled water and separated sticky material
from water. (After this, we call Solution A.)

» Experiment I
We laid a water from a fountain of school’s yard and put a
solution A in two patterns. (2,®)
Also, we thought Natto bacteria might affect absorptivity. So
we made two patterns which adds Natto bacteria (After this,
we call Powder A.) in water. (©,®)

[Water retention experiment]

* How to make crude polyglutaminic acid
First, we added water to Natto and strained in gauze.
And we added ethanol to a generated solution.
White material appeared in boundary surface, was gathered
and dried. We call this dried white material crude
polyglutaminic acid. (After this, we call Powder P)

= Experiment II
We dissolved powder P in water. (After this, we call Solution
P) We put Solution P in watch glass at 20 degrees and
observed evaporation. Also, we used water and cane sugar to

compare it.

= Result
water material appearance weight
dried
@®| 1,5ml — 12,50¢g
perfectly
Powder P remain a
@| 1,5ml 12,98¢
9,375x10™ *g lot of water
cane sugar remain a
@ | 1,5ml 12,51g
5,625x107 3g little water

Wa | Mat | Sme IPI:; Adsor | Appeara CcoD
ter | erial 1 g on ption nce
200 Over
O I I R T - — :
Same Become
® %g? 211 to + strong | alittle O\éer
® turbid
200 g | Same Over
@ m | 1m 8 + | strong | clear B
200 | D002 | Less Over
@ 1 ’ than + weak clear
m g D 8
200 | mo.o1 | Less Over
® ; : than + weak clear
m g D 8

*Solution A—0,Powder A—0O

* Result
Absorptivity of a solution A(@),®) is stronger than powder
A(@,®). And Natto bacteria may have deodorization effect.

X weight contains watch glass and remaining water

[Summary]
= Quality of the water purification experiment
It didn’t get results on the whole.
Pollutants were absorbed with the sticky material, but

any devise how to remove it was more necessary.

- Water retention experiment
From the result of experiment, we proved that

polyglutamic acid has a retaining water.

After this, because a solution A adsorbed an
underwater pollutants, we may be able to clean water
by devising only how to remove them without using
scientific substances.

In addition, we thought we may be able to grow plants
in a region which has little water from water retention

experiment.
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Insecticidal effect of Drosophila melanogaster by blue LED light

Kitamura Hoyo Takenaka Yuki

1. Purpose
To research a relationship between the
effect of LED lights by comparing with on

four varieties of Drosophila melanogaster.

2. Hypothesis
If death rate is related to “eye” , it will
be as follows.
(Eye color; wild type > Sepia > White >

Eyemissing)

3. Experiment I
Shine blue LED lights for a long time in a
darkbox.

4, Result
Result of four times experiments.

3 b

(wild type — ”+” | sepia — “se”. white — “w”,

eye missing — “eym”)

- 3>
- + >se>w, eym(only &)

Nagahata Naoto

Matsuda Kazuki  Hagihara Yuto
5. Study I

We don’t think the result of w and eym
support our hypothesis !

— We think this phenomenon doesn’t
depend on only quantity of pigment.

—Do w and eym notice the light ?

6. Experiment 1II
We researched phototaxis of Drosophila

melanogaster in the darkroom.

(phototaxis strong reaction —»©,
weak reaction —O,nothing reaction—x)
7. Study II
w,eym moved against gravity.
—We think that
w,eym don’t react to the light,

8. Total Study
In experiment II w and eym showed no
reaction. Therefore, it is likely the cause
of death in experiment I wasn’t the blue
LED lights but another factor. This result
explains why w,eym results are different.
In addition to the result that +,se have
higher rate of death.
These two studies led us to an
important conclusion that “eyes” are one
of the most vital factors of death due to

blue LED lights.
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The condition to observe many chromosomes

Ogita Nao,Takeuchi Haruka,Nakaya Natsumi,Yoshimi Tomoka

1 Introduction

Metaphase cells are useful to observe
chromosomes.We learned how to observe cell
division at Osaka Kyokiku University.We need
pretreatment to block the cell division at
metaphase.Plants roots were soaked in water
withice in it as pretreatment. It is said that the
best time of pretreatment is different from
plant to plant.We examined the best time of

pretreatment for wheat and welsh onion.

2  Method
We changed the time of pretreatment and

examined cell division.

O Germinate seeds of wheat and welsh onion
at 20°C in petri dish.

@ Change the time of pretreatment.Such as
Ohours,2h,4h, + + - ,24h.(every two hours)

@ Fix the tips of roots with farmer’s solution.

@ Cut the top of roots and dye with acetic
acid .Then,make prepared specimen.

® Observe 10 spots a specimen.

The number of cells which chromosomes can be seen

The number of total cells

X100 (%)
We caluculated the rate of cells which
chromosomes can be seen from this numerical

expression.

<?>

(wheat) (welsh onion)

We count the cell at arrow as one cell.

3 Result
15
10 /A wheat
5 welsh
onion

O__|_|_| T T T T T T T T T 1

0 4 8 12 16 20 24

® 18 hours pretreatment is the best time for
both wheat and welsh onion.
® The number of cells in M period decreased

after 18 hours.

4 Consideration

The cell cycle of wheat and welsh onion are
about 18hours. It corresponds to the the best
time of pretreatment. Cell division is a
chemical reaction by enzyme. The reaction
speed of the enzyme becomes slow at low
temperature(pretreatment). It means that the
reaction speed of cells in M period become slow
by pretreatment, so cells in M period stay
longer. Therefore most of cells in interphase
change into M period , so that we can observe
many chromosomes. Also, many cells in M
period change into interphase by pretreatment
more than 18 hours. As a result, the number of
cells which chromosomes can be seen decrease
when the time of pretreatment is more than

18hours.

Special thanks to Prf. Mukai , Osaka Kyoiku

University.
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Boy meets Girl ##@

Kou Hasegawa Shota Fukuda

1.Purpose

We got interested in why we come
across our friends on our way to
somewhere. Therefore, we've tried to
calculate the probability of where we

come across them most often.

2.Method
Two
corners and proceed in a grid towards
We changed the
number of columns and rows in the

people start from opposite

the other point.

grid (Figure) and repeated the
experiment to find out the probability
that the two people would encounter
each other at any point.

We followed the conditions below.

Conditions

-Both of the participants select the
shortest way towards the other point.
-When they reach an intersection, each
path forward have a 50% chance of
being chosen.

-Both participants walk at the same
speed.

-One cell is a square.

Figure

This is a grid.
(5 by 5)

Fuhga Kura Kiichi Nakano

3.Results

For every experiment, we found
regularities that listed conditions and
deduced that there is a pattern to
calculate the probability of the two
participants encountering each other
on any size grid. We then made
formulas to determine the probability

of encounters on any grid.

4.Considerations

In the case of grids, that had ODD
numbers of both columns and rows or
EVEN numbers of both columns and
rows, we found that the formulas were
symmetrical.

That’s why, we regarded them as
reliable.

5.Conclusions

We found out the probabilities of
meeting at any points mathematically
by creating these.

As we didn’t have enough time, we
effects of
and apply these

couldn’t research the
different

results to maps.

speeds

6.Keywords
probability the shortest way

encounter
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The relation between a circle and a regular polygon
Sasaki Takayuki

Sugaya Genshu Fujimoto Kazuya

* purpose

The aim of our team is researching for
the relation between a circle and a
regular polygon. This reason is that we
will find some results and apply it to
three dimensions.

we thought about the follows.First of
all,we expected that the following
theorem (figure 1) can be applied to
various situations.

(figure 1) The theorem

PC+PE -
=PB+PD+PA A D
XPA is the distance p
FromP to A

B C

- TRIAL 1 ---we apply this theory to a
regular polygon had 2n+1
apexs.

For regular polygon that has odd
vertexes A_1,A_2, ---,A_(2n+1) and its
circumcircle,When point P is on arc
A_1,A_(2n+1),we’d like to show that

Yoo PA_(Zk+ 1) = XL, PA_(2D)

We found regularity of the way to

select tetragon used in Ptolemy's

theorem required for this proof.

* TRIAL 2 ---we apply it to three
dimentions
Considering the following each regular
polyhedrons.we found the following
equations.
¥ r is radius of circumscribed sphere

&

Miyamoto Tomoya

Each of A_1,A_2---is an apex
%P is an any point
@Regular tetrahedron---

(PA_1)2+(PA_2)2+(PA_3)2 +(PA_4)2=81‘2
2
.Cube---(PA ,) +(PA_2)?

-ss +(PA_7)? +(PA8)= 16r°

@®Regular octahedron---
(PA_12+(PA_2)2 +(PA_3)2 +(PA_4)°+

(PA_5)2 +(PA_6)2=1 2/

@®Regular dodecahedron---

(PA_T2 +(PA_2)?+(PA3 e

+(PA_19)2 +(PA_20)2=40F

@®Regular icosahedron---
(PA_NZ+(PA_2)2 +(PA3)2 + ==~

H(PAL1)2 +(PA12)2=24F

= RESULT

We could find certain regularities
about regular polygon that has odd
vertexes and regular polyhedrons.
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Professional baseball researched from a mathematics point of view

Yamamoto Mahiro Tanaka Daiki Kudo Daiki Nakayama Yusuke

1. Purpose

We researched the weighted On —Base
Average(wOBA) about batter results of
professional baseball in 2015. When we
arrange in the descending order of
calculating the average of it on each
team, there i1s a gap between this
ranking and the actual ranking of the
Central League. We would like to
search for the reason of the gap .

2. Method

We expected that the cause of the gap
1s the relation the first and second
batter with cleanup, the amount of
steals bunts, the pitcher performance
and defensive performance.

3. Results

* The relation the first and second
batter with cleanup
-+-strong : Swallows
weak : Dragons, Baystars
. * The amount of steals
--large : Giants
small : Tigers, Baystars
* The amount of bunts
---large : Tigers, Carp, Baystars
small : Dragons, Giants, Swallows
+ Earned run average
---good : Giants, Carp
bad : Baystars
* The amount of errors
---large : Dragons
* The amount of wild pitches
---small : Baystars

4. Consideration

It is natural that Swallows was the
top because wOBA and the relation
the first and second batter with

cleanup of this team are better than
them of any other team. Although
Carp has a high value on wOBA,
actually the team is lower ranking than
Tigers and Giants. Therefore, we
inferred that there is other reason.
wOBA of Baystars is high. But other
performances of the team are worse
than them of any other team. Since
these results, Baystars must have
become the bottom.

5. Conclusion

We find the factors of that
Swallows was the top. One of the
factors is that Swallows has the best
batting performance of all teams. On
the other hand, we can conclude that
the causes of that Baystars is the
bottom are bad pitching performance
and defensing performance.

It’s a pity that we could not find the
reason why that gap occurred.

. Keywords

wOBA
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Abstract

We studied what kind of advertisement affected
our buying intention. We took a questionnaire to
students of Tkuno high school, and learned that
similar colors and humor are effective.
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Abstract

We are interested in creating video games.
We knew that we can create it by Excel. So
we challenged to make a role playing game.
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Diet X Sports
264 L¥HE LA S8

Abstract
The aim of our research is to plan improvements for sports. We know the effects of
food on athletes by researching what nutrients we need for each sport and when we should
eat. We found that each nutrient has different kinds of effects, and sports and food have an
inseparable relation
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Leaning English by using English manga
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Abstract
The aim of our research is whether reading English manga has any positive effects. We
researched whether we can learn English by using them or not. We found some good

points for learning English by reading them .
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Let’ s learn English by watching American films!
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Abstract
The aim of our research is to find a fun way to learn English. We thought that would
work well. We researched if we can really learn English from American films.
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The differences between Japanese and foreign food cultures
2E6H IRICRE 2FETH O HEESES
Abstract
The aim of our research is to learn the differences between food cultures.
We researched why there are various food cultures.

We found that the Japanese tongue structure differs from those of foreigners.
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World wedding ceremonies
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Abstract
The aim of our research is to learn about wedding ceremonies around the world. There
are many surprising things about weddings in other countries for Japanese people and
about Japanese weddings for foreigners.
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Abstract

The aim of my research is to understand about "YouTuber" who become a hot topic

now and to study mechanism that they receive advertising revenue from "YouTube". My

eventual goal is to conclude whether it is possible to make a living by it.

1.

H

BIE, FEEL 72> TW5 [YouTuber] IZOW T,
ZDONANEBZ LA L ZDIWANTHEFHINE TS Z EITARBR DN ETH D,

i}

. R - WFFED JTiE

S B =Ry bl CHEET S,

. JIMT & BREE

M AAERES -0 O] ORELZ— 7 HHT D OIAZFIRE L,
ZINS Ko TAEF AL TS Z LT REDfm 2 723,

SAZ B
. uFFHELT: ¢ %é—%

EFHENLTHITIE, DRV OA & —EX—ATERT S,
FEELEHE L T FENKEIC/-> T B ENbhrolz,

|

[YouTuber]) IXtt&tE - HAMEE L Cid THEZEE) & L TR SL228,
BRETELE W) ST THRZE] LS5 3L W

. BB IR

e http://readwrite. jp/trend/20586/

e http://allabout. co. jp/gm/gc/22964/

e http://www. ikedahayato. com/20140418/5394548. html
e http://unknownvideo. info/?p=871




E 5

F—L . F /TR

Oh—1 Onomatopoeia
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Abstract

The aim of our research is * - * Onomatopoeia refers to words which we usually use
without thinking. We examined its effects and advantages in names of products, forcusing
on the product of ITOEN “Oh-i Ocha”. Besides, we explored difference of onomatopoeia
in areas and regions, looking for problems and finding solutions for them. Then we know
the importance of onomatopoeia in our life.
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Why did the Japonisme happen?
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Abstract
The aim of our reach is to investigate the reason why the Japonisme happened. Also find
out the thing that formed the Japanese art and consider the future of the Japanese art by a
formed flow. In addition, | want you to understand the splendor and importance of Japanese
art.
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Lie~through~statistics or create get used to the truth
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Abstract
The aim of our research is what kind of viewpoint is need or investigates
it in looking at the statistics so that we are not deceived for the lie
of statistics because reliability is lacking in statistics, and is what we

make statistics and analyze.
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A small number of people system class of Japanese philology
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Abstract
The aim of our research is

When we feel things, we being use the human five senses. Above all, we focus
on superiority of “Sight predominance” and “Hearing predominance” in that.
We expect the results improvement of the students by a small number of people
system class of Japanese philology using these two superiority.

1. B

BETCOHBORMEE SN LHEFOREL MVl LU & T, EiFISH
FEBELE T LE o AR, BREOEBMMEL S LI LD NERE L RE
L. B om EzK5,

2. AE - HEDAE
NIHEZ L > THFEEIET D0, ZOR, BURIZIZAZNZENDOEA T
f?é FIZT., HOOBMNTHAIEREIC LTI FAN T 2T 5, 77—k

TLICBLEZ T,

DT & HRELE

OERICL-Tr I AT E2TE (B L)

A, FRICHREICEYAL = EET H— [FEREM] OAP=
B. REFTIZHHT H— [HRRELM] OAN=

OV NEHIRZETHEIZMm E Lo T v r— CUERRHEE)
ETHLEIEY 16. 4% F=HHEH 77. 7%
HEV B 5. 9% Fo7<EbRv 0. 0%

4. uFH]nIE %g
TR EAL] & TREREAL] (I AENH DD TIE-> & D451 2 DITFEBREE L,
HoODI 7 ANERDLIRNWEKUTZRFIC Y 7 A BHTTE HHf|ENMLE,

5. fkEm

EFEDOD NERIRZELT v r— L0V b 3 iEm EX#ifETtE b

R E D FLRST D HEERRA L, XVEENICY T A5T %2752 &N
TEX, AEDEFEIOEERL LN D137,

6. SEXHk
(BN A 2 A AEfEA~OBE FED—#%2) KHER

N



E 5

SEHIKIZIS (TS KRRRARST T
Junk volunteer in disaster areas
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Abstract
The aim of our research is Something in the "nuisance volunteer" less thing to ear
everyday life, also, is about what is needed in order to solve the problem of "nuisance
volunteer" in the actual situation and the disaster area.
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The recycling of wastepaper
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Abstract

The aim of our research is recycling of wastepaper is need or not for Japan.
We researched three point of views that if recycling infiltrates all around

the world, if recycling is good for the global environment, and if the prof-
itability of recycling is good.
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How to plumb a person’ s thought
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Abstract
The aim of my research is to know how to plumb a person’s thought.
I’'m interested in human phychology. I think it may be helpful when we communicate

with someone.
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(Phychological effect fool the people)
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Abstract

The aim of our research is to know the whether there is that you have been deceived by the
psychology effect in everyday.
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Why is Akazukinchan’ s hood is red?
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Abstract
“Akazukin” is a popular fairy tale and loved all over the world. When | read this fairy
tale, I wondered why Akazukinchan’s hood is red. So, I researched the history of this fairy
tale and considered this question.
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Do juvenile delinquents need the same punishment as adults who comit crimes?

264 Tl HNY

Abstract
Recently, the news about juvenile delinquency has been often reported. And then, some
people began to have some doubts about punishments provided in the Juvenile Act.
The aim of my research is considering what is the cause of juvenile delinquency and
what is necessary for juvenile delinquents.
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The work of mascot character
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Abstract
Today,mascot characters are one of the most popular things in the world, and they
are used by many company. There are five effects on the economy of mascot
character. We research the Pokémon,one of the most famous characters, both
charactar and company sides and consider how effects on economy characters give.
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How to improve your sports performance~to you who want to be hard~
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Abstract
The purpose approaches it from a psychological point of view in order to plan
the competition performance gain in the game and is to inspect the effect.
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An Ideal marriage
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Abstract

We present about an international marriage.

With increasing globalization, international marriages are increasing in Japan.
These marriages have various problems, for example there is a high rate of divorce,
and there are cultural difference.

But, they may be related to a solution for Japan’s problem of an aging society.
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Story Of HairStyle
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Abstract
People decide the image by hairstyle. And we were interested in the impact of
Japanese women'’s hair styles. We thought that we cut our hair when something
happens to our minds. So we sent a questionnaire to Ikuno students. And we
compared it with our consideration.
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Psychology of the other party to understand during conversations

2H 64 P EfE
Abstract

There are various kinds in the psychology of the other party to understand from
gestures to appear during conversations unconsciously. It has both of merits and
demerits to understand the psychology of the other party. And, these gestures don’t
apply to all people.
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A raid by the Ako ronin
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Abstract

The aim of my research is to find differences between Tyusingura and the truth
stories of a raid. First, | search the truth stories to use a book or Internet. Second, |
look up the differences between two stories. And | integrate the results as my
research.
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Sports economy ~To Tokyo Olympics success~
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Abstract

. Sports are not only business but also industrial. So the close relations with the
sponsor are necessary to succeed. The sponsor has a great influence on sports
business. As to it, the gamble is the same, too. Based on this, what should | have
been going to do to succeed in the Tokyo Olympics?
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Aesop’s Fables
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Abstract

Why do many animals appear in Aesop’s Fables ?

That is because the author gave them some meanings through their images which
ancient people had. We decode the hidden meanings , and learn from them to look
for our way of life.
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What a dream diagnhosis taught
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Abstract

Dream is mystery field for a long time. So, people can't clarify it at all. However,
there are [Dream diagnosis] which everyone enjoy as recreation. And, we have
one question. Why does [Dream diagnosis] spread among people?] So, we try
to make hypothesis and look into credibility of [Dream diagnosis..]
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The Music Therapy ~with the “Tone-Chime”

2-6 Y.Kishimoto M.Takasima K.Taniguchi M.Terauchi H.Nishida
M.Hirata N.Fukao R.Fujita
2—7 K.Otani H.Okada H.Tujimoto K.Hayakawa

Effect of Tone Chime on our body and mind was investigated.

We confirmed that it made us relaxed and promoted good communication.
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Performance calligraphy~Let’ s enjoy Show &~
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Abstract
We wanted to express “individuality”
We compared it with the words of a japanese pop song “Beautiful”
In addition, we decided to perform making our work,

so that we could tell how dynamic calligraphy is.
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“Peroxyoxalate Chemiluminescence” and “Luminol Chemiluminescence”
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Abstract

We tried to produce Chemiluminescence, which is the emission of light by the
chemical reaction, and we could produce Chemiluminescence of four kinds of
Fluorescent dyes, and Chemiluminescence by luminol reaction. In addition, we
examined the relation between the light emitting time and temperature.
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