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LC Electronic Circuit

Honami Uchida

1.Abstract
We understood the structure of
a condenser to make a LC
electronic circuit.

2.Experiment method * Result
(DResearch quantity of electricity
stored in a condenser.

Q=CV Q:quantity of electricity [C]
C:capacitance [C/V=F)
V: voltage of the conden [V]

We set the voltage at 4volts and
measured the value of the current
until the condenser finished
discharging electricity.

Quantity of electricity=885uC
As a result,value of
thecapacitance was 221.5pF.

@We found a cycle through the
shape of waves shown on the
oscilloscope, and set the

inductance of a coil at 1.0x10 2

(V)
T=2mVLC& C=T?/(41? « L)

Chika Yoneda

T: cycle

L: self-inductance of the coil
C=(6.3x10"°)2/(4x3.14%x1.0
X102)=1.0x10"*

3 We made a condenser and a LLC
electronic circuit by our selves.

As a result, the quantity of
electricity hardly changed.

3. Discussion

(DThe result almost matched with
quantity of electricity,220nF.

@The actual capacitance of a
condenser 1s larger than that of
indication.

@The excuse for the matter caused
by the ascetic’s electrolysis.
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Element Of Water wusing PIXE analysis
Iwai Kaho, Shimizu Rika, Yoshida Kasumi

1 .The main point

+ PITX analysis

It can do quantitative analysis with

elements of about 80 kinds from sodium to 4 . Discovery

uranium at a time. The handling of the *Rb iselement in ground.

sample is easy. It can analyze short time - Hard water of France and soft water of Mt,

and low cost. Fuji have difference of Rb volume by
+ About experiment included Rb in ground and speed of water.

We compared hard water of France, soft
water of Mt, Fiji with water of the pond in 5. gratitude
my school. - We used Van de Graff accelerator of Osaka
university.
+ When we analyzed, we are received teaching

2 .The way of experiment )
by Mr. Matta who is professor of Osaka

principle of PIXE university. Allow us to wuse this

X-ray peculiar to an clement opportunity to offer our thanks.

. nucleus
The pond
@ @ &)
&

3. Experimental result

observation
frequency

Back ground

X-ray energy

A: France

B: Mt, Fuji

C; the Pond in

my school
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Activated Carbon Capacitor

Keisuke Hagihara  Shoki Iuchi

1 Abstract
An Activated Carbon Capacitor (ACC) is a
battery using Electric Double Layer (EDL).
We discovered the relationship between molar
concentration (mol/L) and capacitance which
a capacitor accumulates electricity.

2 The method of experiment
We cut a % ?

couple of activated

carbon
(10x10mm?2).
And we switched a

s
'.‘f/
b
Figure I.

net between the

activated carbons.

@We made the Experimental device

electric circuit using

power -supply unit of 0.5V, the ammeter and the
resister of 1Q. And we put the switch together
in it. And we were able to perform the charging
and discharging.
@ We steeped ACC in KCl aqueous solution(0,
0.02, 0.03, 0.3, 1, 2mol/L). And we charged this
device for 10 minutes and measured the

electric current which discharged electricity.

3 The result of experiment and

discussion

We showed the result of experiment in
Figure II and III. Figure II shows the change
of electric current for 10 minutes. And figure
III shows the relationship between molar
concentration and ACC’s capacitance.

We found that the more the concentration of
the electrolyte increases, the more
capacitance increases. And we also found that
the capacitance increase as the concentration
of the electrolyte gets high.

We thought activated carbons which have
huge surface area result in that. ACC can
charge electricity by using EDL. It is easy

Kaiyu Shimokawa

Takaaki Yoshimura

that ACC makes EDL because ACC’s surface
area is huge. However ACC’s surface is also
limited. Therefore EDL reaction is saturated
and capacitance increase gradually becomes
weak.

Electric current(mA)

(mol/L)
’ @0
4+ 0.02
) ©0.03
]
003
)
i 1
[ &
2
1
(i, ¥ oo B = ‘: — &
0 200 400 600 800

Figure II. The change of electric current

Capacitance(mA X s)
200
+
100 *
O T T T T
0 05 1 15 , (mol/L)

Figure III. The relationship between
mole concentration and capacitance

Time

When we tested it like “2 The me (s)
experiment”, air bubbles appear in the small
hole of activated carbon. And the discharge
current was not stable. Then we were able to
let solution soak into the small hole of
activated carbon by using the ultrasonic
machine [Sonic Hour made by TAKARA
TOMY].

4 Acknowledgments
We have been helped by professor Akinori
Muto of Osaka prefectural university. We
thank him very much.
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Air resistance of shuttle and flight curve
Ohno Arisa,Shimada Kana,Hayashi Mio,Fujita Haruka

1.Introduction
The smash of professional players is 250k
m/h at Initial velocity. When shuttles arrive
at hand, they slow down to 50km/h. This is

caused by the great air resistance. This is one

of the interesting causes. A waterfowl shuttle
is made by two gooses. It is decreasing.
Badminton World Federation expects to
develop the new artificial shuttle. We
experimented because we were interested in
the air resistance of shuttle that have key of
badminton.

2.Method
Nylon shuttle which we use in practice

(YONEX MEIBISU 2000...2)
Waterfowl shuttle which we use in the game
(YONEX NEW OFFICIAL...b)
Artificial shuttle which released
discontinuation (MIZUNO NS300...0
Artificial shuttle which will be released next
spring (MIZUNO NO NAME...d)
We measure air resistance of these shuttles

using load cell (NISSHO ELECTRIC WORKS

LM-11007).
In a wind tunnel, it increases wind speed

from 5m/s to 45m/s at 5m/s intervals. Then we

measure air resistance receiving shuttles. We
experiment two cases which turned shuttles
naturally and stop turning them. Then, the
temperature was 25°C,the atmospheric

pressure was 99.3kPa and the air density was

1.16kg/m in the wind tunnel.

3.Result
The figure 1 is the graph which the x-axis
shows the wind speed, and the y-axis shows

the air resistance. We learned that the shuttle

of ais quadratic function to 29.5m/s. It
changes to direct function from over 29.5m/s,
and shuttle of » become quadratic function.

The result which turn a shuttle naturally and

the result which stopped turn were almost

same. The slope of graph is K, air resistance’s

coefficient. We can write a flight curve by
using this.
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4.Consideration

The nylon shuttle of A's air resistance
shows a liner function more than 29.5m/s.
The course that shuttle's skirt has changed
when wind speed shows more than 29.5m/s.
About waterfowl shuttle, this graph shows
that cross axle becomes the square of wind
speed. The graph became a straight line, and
we found the air resistance's coefficient from
its slope. And, we learned that need 200k/h of
first speed to let fly the shuttle to the end of a
rival's court of 13.4m ahead from my court's
end by orbital prediction which calculated in

~excel.

the relationship of squqre of the speed
and air resistance coefficient "F"

2 o
R
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&
g 100 — 50 rved value
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Research of disk launcher
Hayashi Tatsuhiko

1.Purpose
We made a disk launcher, and we research the
relation between winding numbers of the coil or
voltage charged in the condenser and the height
of flying one yen coin using a disk launcher.

2. Structure and how to research
&2

T3 &

Current from
the condenser

* Principles
Powerful magnetic field is generated in the
coil by sending a lot of current from the
condenser. It generates eddy current in one-yen
coin. Both of one-yen coin and the magnetic field
of the coil repel each other. Then one-yen coin
flies.

+ Methods
We prepare coils of 5 times and 7 times and
10 times. Next we charge the condenser with
100V or 50V, and let one-yen coin fly. We
measure their highest points of its flight. We
use the average of ten researches.

3.Results
We get the result as following Table 1.
Five Seven Ten
50V 0 10.5 26.2
100V 19.2 91.3 126.6

Tablel, The highest poineachresearch(cm)
X-axis shows the winding numbers of the
coil and Y-axis shows the highest point when

we charged with a voltage of 100V.

/ Magnetic
field
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Figurel,The relation between the winding
numbers and the highest points (Voltage 100V)

4. Consideration

When we increase in winding number of a
coil, the magnetic field grows, and the repulsive
force becomes stronger, and we verified coin’s
flying higher. In addition electricity in the
condenser increase by increasing the charged
voltage, and we verified coin’s flying higher by
increasing electrical current. However, we did
not find out detailed relation because we had
few experiment examples. When the size of a
coil is too bigger than coin, the whole magnetic
field does not affect the coin. If the size of a coil
is too smaller than coin, the magnetic field of
reverse affect the coin. I did not make eddy coils
of the different winding number because there
are these possibilities. Then, I did not
experiment with it because it was difficult to use
the disk launcher with the condenser charged
bigger voltage.

5.Summary

We find out that one yen coin fly higher
when the winding number of the coil increases,
and voltage charged in the condenser increases.
However, we could not find out the detailed
relation. I tried studying the relation from
calculating formula, but calculating formula of
an eddy coil was so complex that we did not do in
an experiment this time. I want to challenge the

investigation from calculating formula in future.
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Can we take out electric current?

Ocho Toshiaki

Introduction

Piezo Stone is a kind of stone which contains
quartz. We heard that there were many Piezo
Stones in the coast in Awajisima island. We took
the stones in this coast.Then we carried out
some experiments.

Methods
1. We rubbed Piezo Stones and examined
whether they wou-
1d flash.

2. We fixed a Piezo Stone in a vise. Then, we
struck it with a hammer to generate
electric current.

3. We changed an amplifier to

the one we put together and observed in the

same way.

Results
1. They flashed in orange as figure 1.
2. When we hit it, we observed a pulse as
figure 2.
3. We got the same result same as previous

one.
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(figure 1)observation in a darkroom

(figure 2)observation of an oscilloscope

Examination

There are same number of electron and proton
in Piezo Stone. But position of electron and
proton is changed by pressu-
re. And difference of electric potential was
produced. In this experiment, we showed that
we could take electric current from Piezo Stone.

Conclusion
We could get electric currents by hitting a
Piezo stone. Now the
way of generation used Piezo Stone is studied.
Future task is getting rid of noises. And we
want to examine the way of getting stable
electric currents.
Reference

Gihu Butsuri Circlel Zkiiki butsuri wakuwaku
jikkenn |
(Shinseisyuppan 1988 p.204)



MEAJBTDH5FL D%
RSN R ) OB

& Abstract

FL7=BlE, IMEHLTOA 5 F L ORIZHLEE
EROIRARTZ, ME 25 D EE %
HAWT, ERE T2, ZORKFEMENLETO
A FEL DORIFTM LRz T,

¢ [ILHIC
[—fXENCRIT B B D08, e B
HLEEFOMEANTEEEIRDDN?
VW) ZEEBRNCEW, BirlichbHAHHEL
i o THIFE L=,

& RE

AH)FEL ORPRZ /T AEBEIL. 9. £
DENZ LY | RlITED U RRT TRIRIC 5,
W T2AIRIEA D FL D lnb>TERT S,
ZNTHINVE IR E O 2R ER4 5 B
B kb0, ERLTWBAMIZ, &
il Inzk L 2%, [k L o7z
BUICEENDRNT T 48D RTINS
N5 EREEKRBIHRT D, ZL T, TOR
FIFRTORFE LFERSE, Rz D,

* ERITHRE

FATHELE LT, MESHFTOAH>EL DK
WZDOWT T T, FEBRFIEIL, AL EDA
THEFEICHAB FSE S Z & CEMEOEA X
DWIEEJEEL LV LD, EBROMRE, A
IEL DRIFANVEIZRVIEZ T, Exbhd
JRIRE LT, HiEA ) ZL DRITKRZ D Z LT,
ZELNED LIEE L, ERKENRET D,
ZFORBEBRKRTRIL BITHO=TBIZR S, L
N, TN EE S E ERSKIATE 220,
LN oT, BONLY—ICBELHEET DS
ETRMDERIKE 72D, ZD%, H LWEEE S
MEINT, RIIWAD, 0L cEZHND,

& EBRFGZE

WELM-> TERLL, ZoREITHESZ
HAWTIMEN ZELIKETS, WEOELIZON
TWDHD—HITIE, AIZLEBATHAS

19

EESEIEE, bO—HIiE, HEZED
HELHEOICEbY Z AN, £ LT, ZOKEE
RS 5 Z & CMEREAE- T2,

& R

TG oTzlE, AH)ELDRIMNEL R,
FDO%MHATe NETYYRTA X —DRIZEZ
TAT- 2R, 4G TAOIZL DORITI LR A
FOH% G DRELRAHIZONT, KBMGBLIT/NH
AN

106G TIHAT,

0G

¢ EX

FER LD, AY L ORNPI LR 2 T-FLH
ELTEZLND Z LI, IMEAIC XY RN
LMD D, A9 2L OROEFH ORI IRE
N Ipolelzdh, LI, BRI EH T2
ZET, BIMBELINBANYIAL, EFREKGRHMN
TELZ S, W) ZonEZHND,
Fm, AIFLDENTY R TA X =D LY
HERESRPEATREIL, IMEHICL Y Rk
NS rolelzd, A9 PfiHEN S/ <
Tpole, b, VyRIAZ—DRIETAH %
SOREY LEHEIEINVKEV D -T2, &
DRELSIRZBTHZENTEZ, LEXZBND,

& FE
SBOMEE LT, ET1ERE L0 BRI
Z3ELHTDIT, AHIELEZRS L, BEHD
BWboizd 5, 72, ROBBLIRZTZHIA
OoXLHH, TO2O0DZ L EFHRITVET-
U,



Flame of candle in weighted power condition

Yuto nakai

€ Abstract

We were interested in a flame of candle in
weighted power condition. And we researched
it. As a result, a flame of candle in weighted
power condition burned hard. We made a
candle be in circular motion to make weighted
power. And we conducted experiments.

¢ Introduction

In generally try to examine two thing. Why
is it ‘burn on’ ? if it is in zero gravity or in
weighted power condition, what will be
happened. We had these questions. So, we
started to study by using candle close to our
lives/

€ principle

At first we study why flame of candle can
continue to burn. As a result, we find these
things. Wax melt by heat of flame.
And wax becomes liquid. Next, the liquid rises
in capillarity. Capillarity is "Mousai kan
gensyo .l try to explain capillarity.
Capillarity is what the liquid rise in fine tube.
And, the liquid is changed to the gas by the
heat of flame. The gas contains Paraffin. The
paraffin is heated. The paraffin is broken
down into hydrogen and carbon. Finally, air
comes into the flame by an updraft. Therefore
oxygen is produced to the flame of candle. The
oxygen combines together carbon.
Consequently, flame continued to burn.

€ Previous research
We made a candle and camera free-fall.

We could take a picture that a picture that a
flame of candle is in a zero gravity by using
the law of inertia. As a result, a flame of
candle turned round. We thought about the
reasons a flame of candle turned round. Usual
shape of candle flame is like this shape. The
shape has upward air current when air is
heated and expands by flame. But air current
in a zero gravity doesn’t break out. So an
oxidation reaction is caused thoroughly.

20
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¢ Experimental ways

We used the following device and conducted
experiments. The device can make circular
motion. This device has boxes in right and left.
This put a candle and camera in one of the
boxes. And we seal one of the boxes. We put
weights in another box and put mass
together. .

€ Result

When the gravity became 7G,flame of
candle became small. And then the flame
disappeared. When we added the wick of Zippo
Lighter, the flame burned violently. And then,
the flame became small as gravity became
large. Finally, the flame disappeared at 10..

€ Analysis

In this experiment, we could find the
differences of the way to burn. For their
reasons we thought that the air was added
energy by centrifugal force, and the air was
stuck to bottom. Then when the air tried to
return to the upper, an updraft was arisen.
That is why the way to burn became strong.
Then, we thought it one more again. Air came
into the container and an updraft was arisen
because we made some holes. That is why the
way to burn become strong. Flame of candle
become small because surface tension was
bigger than weighted power.

€ The research theme

We will try to use a fountain candle.
We will try to study the cause of difference of
the way to burn. We will try to use the devise
which is easier to see.
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Microwave Oven

B 28

. abstract

We are interested in the mechanism of
microwave oven. Microwave oven make
an electromagnetic wave called
microwave occur. Microwave oven has
some hot spots. So we searched them in a
microwave oven. We used chocolate,

cheese and egg white in that experiment.

. method

We took a revolving dish of a
microwave oven, and the experiment
material won't revolve. We expanded the
experimental material into a dish. We
warmed up it until it melted clearly.(egg

white solidified) And measured its length.

. Result and consideration

In three experimental materials, cheese
melted quickly, egg white, it is difficult for
us to distinguish. But chocolate have the

clearest difference of the three

N

A
So we paid attention to chocolate. The

length of the interval between melt point

and another on chocolate is 5.5(cm).

22
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Microwave issues a standing wave, so this
interval, it's said to be 1/2 lambda, it'll be.

The rate of the microwave was checked.
—~

9.45%x109(Hz) x 2.45x109(Hz)
=9.70x105(m/s)
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4. Conclusion

A thing as 270,000,000 knew the rate of
the microwave. In other words, a thing near
299,792,458 meter par second which is the
rate of the light understood this.

This thing showed that a microwave
is existence near light and emergency. Now,
as well as a plane on the dish, I'd like to see
a microwave in three dimensions.And [
thought I'd like to examine from which

direction a microwave was applied.

Referring
http://pds.exblog.jp/pds/1/200510/12/65/e00374
65_142426717.gif
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Cavitation

Ikuno High School Uehara Yusuke

1. Abstract

We watched the movie a man pulled a
cork from a bottle of wine without
corkscrew on YouTube. So we thought
why did a cork of wine fell out. That

is way we studied about cavitation.

Experimental methodology
We changed volume of water, kind of
water, shape of bottle, and condition

of cork and experimented it.

Experimental results

and Consideration

Experiment 1

Changed volume of water
Experiment 1I

Changed water into solution of salt,
ethanol, carbonated water and
vegetable oil.

Experiment I

Changed shape of bottle

Experiment IV

Changed a cork into a rubber bottle.
Experiment V

Added aluminum powder

Under graph shows the result of this

experiment.

700ml 13times
650ml 13times
600ml Ttimes
550ml 9times
500ml 10times
450ml 12times
400ml 10times
350ml Over50times
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I When we used the salt solution, we
fell out regardless of density. When we
used the cooking oil, we took 16 times
to pull cork. Ethanol was same as, too.

I We changed a shape of the bottle.
Then the cork did not fall out. We
thought a flow of the water is greatly
related from this experiment.

IV We changed a cork. First we covered
the cork in bond. The result was the
same. Second we changed cork into
rubber cork. The rubber cork did not
fall out. This is because a rubber cork
has a bigger friction than cork.

\Y% We added aluminum powder to
watch a flow of the water. But it can
not look. Because aluminum powder
is very small.

I~V

*The cork falls out even if we change a
liquid kind.

-The easiness of omission changes by a
volume of water.

+Shape of mouth of the bottle are
connected.

*The hole in the cork are not

connected.
-Because the cork had a big friction,
we did not fall out.

4. Result and Future plan
The result that we got from various
experiments shows such a
phenomenon 1i1s a thing by the
cavitation. However, because we can
not conclude we want to experiment

on even other conditions.
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The Connected Pendulum
Shoichiro Takei, Takaya Tanaka

1. Abstract

We made the experiment using connected
pendulum. It allows us to be indifferent to
resonances.

The connected pendulum is what connected
some simple pendulum. In this research, we
used two same simple pendulums; their
string’s length, kinds of weights and masses of
weights are same.

2. The way to research

We made experiment in flat aria that is
poorly ventilated in order to avoid the
situation wind disturbed movements of
pendulum.

@O We timed simple pendulum to compare it
with the connected pendulum. We timed
ten periods; one period is one back and
force action.

@  We timed the connected pendulum. At first, we
stared to move one weight. After that, we timed
the other until stopping moving a moment.

We used two kinds of weights; aluminum
and iron.We changed the length of string each

15 cm.We timed each research with this way

five times and got the average of them.
s ——— e

Figure-1 Connected pendulum

3. The result
Table-1 The result of D

Aluminum Iron
15cm 7.9 8.0
30cm 11.5 11.5
45¢cm 13.8 13.9

| 60cm | 162 | 160 |
[The table is given in seconds]
Table-2 The result of @

Aluminum Iron
15cm 6.8 6.2
30cm 17.3 15.5
45cm 30.7 27.2
60cm 48.0 41.7

[The table is given in seconds]

4. Conclusion

Besides simple pendulum, the time of one
period of connected pendulum changed, when
we changed masses of weights.

We found the relations of a proportion and
inverse proportion among length of strings,
masses of weights and periods.

5. Consideration

Because iron is heavier than aluminum and it
have more energies which convey to the other
ball, we thought that it took more time of one
period than aluminum. But, in this research,
iron did not take. Then we had some doubts
about this result, and we searched the Internet
for information on connected pendulum and
found a formula below.

In this research, the longer the length of
strings is, the more one period took times. The
heavier masses of weights, the less one period
took times. In these circumstances, we could
make sure of relations of a proportion and
inverse proportion among /[[length of strings],
m[masses of weights] and 7[periods] .

amVIZ LM
Va(L—-i)?m

6. Next problems
We want to do experiments with other kind of
weights besides aluminum or iron.

7 . Address of gratitude
We would like to offer a few words of thanks
to Mr. Matsuda.
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Let’s make Carbonic Acid Tofu!!!

We challenged that we make Carbonic Acid Tofu.

One of us likes tofu so we checked tofu. There is
much strange tofu in the world. We wanted to
make strange tofu. We considered jelly which
was near to tofu. We paid our attention to
carbonic jelly. We got a hint from it, and we
decided to make Carbonic Acid Tofu.

We thought three ways to make tofu. First is to
let carbonated water soak into tofu. Second is to
use the carbonated water in a process. The third
is to make Koya Tofu with carbonated water.
First, we soaked tofu in carbonated water with
red food dye. When we soaked it for an hour and
observed it. The carbonated water soaked into
only 2mm.

The tofu has water of 80%. Carbonated water
couldn’t afford to soak by enough water. In this
way, we couldn’t make Carbonic Acid Tofu.

It’s difficult that carbonated water soak into
tofu directly. We expected that carbonated
water entered the tofu by using the carbonated
water in second experiment.

Second, we used the carbonated water in the
process of making tofu. However, the taste
didn’t change. If the temperature of the solvent
is high, the solid becomes easy to dissolve.
However, the gas becomes hard to dissolve if the
temperature of the solvent is high. The CO2
escaped by heating in the air. The experiment
becomes difficult when there is heating.

It’s necessary to make Carbonic Acid Tofu

without heating. We used Koya Tofu which
doesn’t have to use boiled water.

Third, we made Koya Tofu with carbonated
water. We kept temperature 60 degrees.
However, it didn’t change the taste. We also put
Koya Tofu in carbonated water without heating,
but it didn’t change the taste, too.

In these three ways, we couldn’t make Carbonic
Acid Tofu. It isn’t easy to let carbonic acid soak
into tofu. But, there is the one more way to
make the tofu. It's an experiment with the
pressure. According to Henrys law (Graphl),
when pressure is applied to gas, the gas
becomes easy so dissolve in a solvent. Using it,
we tried the experiment. However, we fall into
the legislation called the high-pressure gas
preservation law if we use the pressure vessel.
We couldn’t carry out experiment ourselves.
However, the way that can make Carbonic Acid
Tofu is only it. We think that after all solution to
this problem is to go to a university well
equipped. Therefore we want younger students
to continue this experiment in the next year and

to succeed.

Graph 1

O K —H—@ CcEOwm

PRESSURE



1.

FIRHIZHBIT5.

RICKZBOEILDHE

FuliEE] AT

=#
HEHFORIZT+ 7 I XL LS IS
Bt U CTENEDDMWEIZOWTHE L TV
ZEEMY, EZTHERED B ILICRIGT A
ZFFEL LD LTV Db, T7 Yk}
DIFEZEMY . ZTHICHOWTEREZIT- 72,

EERAE

W OO EtE DY, By T 7T
LIETT VB ZERTHILENTED, &
MEAL YT EF L PN ERANT, ey
THZ LI Lo TEaNET D L Z2fEND K
2EWVS HICTERBREIT- T,

ERERLER

BELTHboA Ly YT ALV
EENTNTOGE DOLIICHEMAL, 3FED
FUEEHAE L OEEY T, (KM DB, KICH:
{bF % v BRB ST AL DT Ed Ly
CINOMGERESE DO TH D,

E1d | |

Py KB KA ETF 5%

ERav ACBA
* LTE |&tmu | =73 | STe |Sehl] 575

BR | an®e| FiEy | 2SR FFEL | FERL | Bk

G 1 EBROFRMELRER

FORER, ALV 1 ONAEY T 2 FEN
WG e baNRS RV B LT, — ALy
OiE 3FME & LELR R 5T, ZORERLIY
FULoPMTA LD T k0 B EM DGR 2
<‘:75‘>‘/\7b>o7‘:o FALUTVTORERID, K

IZ K-> TENET DD, BIbTF ¥ ATE
L7anE NS Z el

ZLTAL UV TSR E Y TH E(ER D
DFEBRO L HITERE LTz, Zhick D an
ZAL LT JRIRR IR TH D Z BN oT,
OB L2 EOA LY ] 2B n~
N7T7 4 —THRBEfLTCHRIZEZA, TLND

(% 1)

(X 2)
HER

U EOFERI D R ENITWZD, 4L
UL XD ALNT T =g, ERIEALT T =

WENSIRENTWD Z LNy ho Tz,

ZZTHLUVIDFERTHD 1-F7 F—b,
2-F 7 h—/b, ZNTT = ABEFELC L D ICH
Bru~ N7 I 7 4—=lIniFTHhDLE, T

1 TCHEESNT-ME L AV T T = VEENE U
Yo prElcs & EiFen-, (M2)

SHHDRMZMELILITHE TS

Wb 77 4~k B

VBTV S R S LT EHERIS D 2 &
TE 5, THURAYICALT T = )LERIR D),
FEILTIDEITA LUV I BHMEN
oD, AL IRt L VNSO T Y
B2 L2 E R &, A% b FEZRAEED T
X720



Research of changing colors by light in azo dye

Takashi Maruyama

1. Abstract

We knew about photochromism. Photochro-
mism is a nature that color turns by light. We
were interested in that nature. When we
searched about it, we found ‘azo dye’. So we

decide to research about it.

2. How to research

First, we synthesized azo dye to put some
materials together and coupling it. In this time,
we used ‘orange- I’ and ‘orange-1I’. Second,
We exposed light to these sample. Then we

make sure that it’s color turns by light.

3. Result
We used two sample as below1, and prepared
three condition and put light to these.
Because of we mixed TiO2 with water, we in

order to promote reaction of azo dye.

Jra g€ Jra ge-~ |
Condition |  Water Solution Water Mixed TiO2 Water Solution
Didn't Didn’t
Light Put put Put Put put Put
Result |Changed| Didnt | Changed| Didn't | Didnt | Didnt

(Below1)A condition and result of the experiment
Result of experiment, it turned two kind of
conditions of color putting light of orange- I to
deeper. Though, Orange Il is didn’t change.As a
result, we can find out that orange-1I is more
durable to light than orange- I .On the other
hand None of the three kinds of orange [l had a
change. As a result, orange Il understood that
light of robust nature was stronger than orange
I more. In addition we understood that
titanium oxide did'nt influence it though a color
changed by light as a result of orange I more.
And a color changed like an experiment of
tablel when we hit orange I with UV rays.

In this way, we understood that the reason why

Kazuki Yamamoto

a color changed was UV rays.

After separating two kinds of orange 1 which
changed of the color by thin layer
chromatography, we understood that some
kinds materials were broken down.
Therefore sulfanilic acid and a material was
isolated with orange 1 were raised at the
similar position when we hung 1-naphtol
2-naphtol and sulfanilic acid which were raw
materials of orange I for the thin layer

chromatography in the same way. (graph1)

(graph2)As a result of thinlayer chrmotography

4.conclusion

Than the above-mentioned result because an R-
f wvalue is near , Sulfanilic acid or a near
material was broken down than orange I ;can
guess. We use other azo dye why orange I was
broken down whether this is really sulfanlic

acid and want to test it
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Ethanol Explosion

Niina Kohei

1.Summary

We tackled the experiment of
explosion of ethanol. Our seniors worked
by using 500mL PET bottle. Then, I think
to work strictly so we used 500mL PET
bottle and 2L one. And,We worked if the
work by using not only ethanol but also

butanol.

2.The experiment method

We evaporate the ethanol or butanol of
0.5mL~2.0mL in it. Then, we fire it the
evaporated ethanol or butanol and it flew
the PET bottle by explosion of the ethanol
at that time. Weather condition is no
wind,28 temperature in summer.

3.Experimental result

Tablel.PET bottle of 500mL ethanol

Fluid volume Driving distance
0.5mL 5.9m
1.0mL 8.5m
1.5mL 6.8m
2.0mL 5.0m

Table2.PET bottle of 2L ethanol

Fluid volume Driving distance
0.5mL 5.0m
1.0mL 7.2m
1.5mL 10.0m
2.0mL 13.9m

Butanol's PET bottle could not fly.

3.Conclusion

According to tablel, it is thought that

Yamamoto Yuito Komura Hideki

the distance of 1.5mL and 2.0mL is short
because ethanol did not evaporate
sufficiently. According to table2, it is
thought that the more increasing the
fluid volume is, the further the distance
extends. It is thought that Ethanol
doesn’t evaporate as fully as butanol
because molecular weight of butanol is
big. Therefore, experiment of butanol
didn’t succeed.

And we tried to experiment by using
ethanol in winter, but this experiment
didn’t go well so that ethanol didn’t
evaporate fully. Therefore, it’s thought
that there 1s relationship temperature

and vaporization.
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< Chemiluminescence (Chemical Luminescence) >

~ ‘“Peroxyoxalate Chemiluminescence” and “Luminol Chemiluminescence” ~

Izumi Ruruko,

1. Introduction

We were interested in Luminescence, which is the
emission of light by the substances, so we tried to
produce Luminescence by the chemical reaction,
which was called Chemiluminescence (Chemical
Luminescence, CL). We also examined the relation

between the light emitting time and temperature.

2. Experimental
2-1 Peroxyoxalate Chemiluminescence

We dissolved Bis(2, 4, 6-trichlorophenyl)Oxalate in
Dimethyl Phthalate, and we put the solution into four
test tubes. We added Sodium Acetate (CH3COONa)
and respective Fluorescent dye, such as Perylene,
Eosin Y, Rhodamine B, and Naphthacene, into each of
their test tube. Then, we added Hydrogen Peroxide
aqueous solution (H20z aq) to the mixed solution.
2-2 Luminol Chemiluminescence

We added Luminol and Potassium Ferricyanide
Ks[Fe(CN)s] to Sodium Hydroxide (NaOH) aqueous
solution. Then, we added Oxydol being 3% H202 aq..
2-3 Relation of light emitting time with temperature

We examined the light emitting time at 0°C, 10°C,
19°C and 30°C respectively, with using light sticks.

3. Results and Discussion
3-1 Peroxyoxalate Chemiluminescence
The following colors could be produced by reaction.
Perylene | EosinY | Rhodamine B
Blue Orange Red
Through the Internet, we found the following things.

* Fluorescent dye accepts thermal energy, when an

Naphthacene

Green

intermediate, which is produced by the reaction of
Oxalate and Hydrogen Peroxide, is decomposed.

* When Fluorescent dye changes from excited state
(higher energy state) to ground state (baseline
energy state), energy as a photon is emitted.

3-2 Luminol Chemiluminescence
The Blue glow could be produced by luminol reaction.

Through the Internet, we found that luminol reacted

Nakanishi Yume, Masuda Mei,

Ueno Kako, Hasegawa Yui

with Hydrogen Peroxide in the presence of a catalyst
such as an iron, and that 3-Aminophtalic acid, which
was product of the reaction, emitted the blue glow.

—r——

ey

erylene Rhodamine B
Eoshin Y Naphthacene

3- _Luminol Reaction ¥

The higher a temperature was, the shorter the light
emitting time became. This suggested that the rise of
the thermal motion of molecules caused the increase
of the chemical reaction rate, that is, amounts of the

reactant reacted per unit time.

— 1200

— ’

L% 1080

m 960

3 840

= 720 P

a 600 ¢

— 480 AN

- —

g 360 ~_

~ 240 -

3 120 -

3 0 I T
0 5 10 15 20 25 30

Temperature (°C)
(1) We could produce Peroxyoxalate

Chemiluminescence of four kinds of Fluorescent dyes.
(2) We could produce Luminol Chemiluminescence.

(3) We found that light sticks grew brighter according
as the temperature is higher, but grew to emit light for
a shorter time.

S.Ohba, T. Mukai: “Mechanism

and condition of chemiluminescence of luminol and

5. References

lucigenin”, Hiyoshi Review of Natural Science Keio
University No.48, 31-57 (2010)
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Can we make “‘NERUNERUNERUNE”
with personal belongings !?

Yui Izawa Minami Omori Kanon Kataoka Ayami Nakato

1. Abstract

NERUNERUNERUNE is known as an
education candy.
We often think that it is harmful to our health.

So we tried to prove that is not true.

2. Experiments set up

We searched how to make
NERUNERUNERUNE.
As a result we found that it made from
NaHCOs3, Citric Acid and Anthocyanin.
It changes its color from blue to pink and
swells.
NaHCOs is weak-basic.
It becomes blue.
Citric Acid reacts with Anthocyanin.
It becomes pink.

We thought it swelled by acid-base reaction.

3, Experiments and consideration

By a color change, powder 1 is NaHCOs and
powderv2 is Citric Acid.
As a consequence of experiments, we concluded

that it is nearly: it made from NaHCOs3 2mg,

Citric Acid 2mg and Anthocyanin 2ml.

NaHCO3 Citric Acid Anthocyanin result
(mg) (mg) (mL)
4 4 2
2 3 X
2 2 O

But it did not have enough swell and stick.
We added it to Pectin and Dried albumen as
thickener.
Although we could keep it swelling, we could
not do it sticky.
We added starch syrup.
It was very similar to state.
But it was very salty.
We mix saturated solution of sugar 30mg.
As a result, the color and stick is almost similar

to Nerunerunerune.

4. Result

As the above account suggests, NaHCOs and
Citric Acid react with Anthocyanin. Then, the
color changed and . it swelled by acid-base
reaction .We want to replace lemon juice with

Citric Acid from now on.
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Extraction of imonene

Name Haruna Kitakaze, Haruna Shigemori, Akane Tokuriki, Aki Matubara

1. Abstract

Our elders had researched on extraction
of limonene before. However, they couldn’t
extract adequate of limonene. So, we
considered a new extraction method and

tried to extrate limonene from orange oil.

2. Experiment
(DExtraction of orange oil
[distillation method]

« orange peel 200 g

- water 300 g

+ 2 hours

First(a) Second(b) | Third(c)

Orangi oil | 1.33g 1.85¢g X

@Checking whether extracted orange oil is in
limonene by using the chromatography.

(a)hexane:ether=8.5:1.5

Left/

orange o1l

limonene

extracted

Right/ commercial

(b)hexane:ether=9:1

= Extracted orange oil contained limonene

because Rf value of commercial limonene

was the same, but extracted orange oil

contained other substance too.

@Extraction of limonene

1. We put orange oil (a) on the
chromatography. (Longitudinal 12.6 cm
Beside 8.6 cm)

2. .We dipped into liquid (hexane :
ether=8.5:1.5).

3. We shaved a part of almost the same Rf
value.

4. We dissolved it into ethanol and
operated centrifuge.

5. We evaporated ethanol, soaking in hot
water.

We thought that limonene remained, but

did not.

3. Conclusion

We could extract orange oil by distillation

method and found that orange oil contained

limonene.

However, this time, we couldn’t extract

limonene from orange oil.

We think that limonene evaporated with

ethanol because amount of limonene is too

little.

4. Assignment

We consider other methods of extracting

much more orange oil.

We carry out separation of limonene from

much more orange oil.

We consider other methods of extracting

limonene from orange oil.

We consider how to use of limonene.
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Fake jewel

Minako Nishimura  Minamoto Minori  Morioka Riho
clear.

1.Purpose

There are a lot of jewel in the world. And
they attract people all over the world. Of
course we love something shiny, so we want
to get jewels. But we don’t have enough
money to buy jewels. Then we came up with
the idea that we make fake jewels with
using ingredients in chemical lab.

2.Experiment Method

First of all, we make aqueous solutions of
ingredient which we want to make fake
jewel. Second of all, we transfer to a petri
dish to evaporate water without being
covered with dust and make seed crystals.
Next we tie it to a thread and we hang it in
its saturated aqueous solution. Then we
observe the progress.

3.Result

(1) Chromium alum

We could see the crystal which shape was
like a regular octahedron. This was clear
and light purple as if it were amethyst!

(2) copper (II) sulfate pentahydrate

We could see the crystal which shape was
like a parallelogram. This was smooth and
indigo blue as if it were sapphire!

(3) Copper (II) sulfate pentahydrate and
Alum

The crystals of Alum stuck to the crystals of
copper (II) sulfate pentahydrate and a
crystal of Alum which color is light blue and

b

(4) Copper (II) sulfate pentahydrate and
Sulfur(Part 1)

The crystal of copper (II) sulfate
pentahydrate, but it wasn’t beautiful
enough to call jewel. Nevertheless we found
beautiful rhombic sulfurs on bottom of a
beaker.

(5) Copper (II) sulfate pentahydrate and
Sulfur(Part 2)

Carbon disulfide:60ml, Sulfur:15g dissolved
in.

The crystal of copper (II) sulfate
pentahydrate nothing on it and beautiful
rhombic sulfurs on bottom of a beaker like
before.

4.Discussion

These 3elements are important to make
Fake jewel: to prevent dust from being
contained, to lower the temperature slowly,
and to keep being saturated not to dissolve
the crystal.

We can stick rhombic sulfurs to the crystal
of copper (II) sulfate pentahydrate with
lowering the temperature gradually and
evaporating gradually.

5.Conclusion

We could make crystals like jewels, but they
are inferior to real jewels in some points:
crystal we made is less shiny than real
jewels, we have some troubles in shaping
them, and they are so weak that we can
break easily.

So we have to make stronger, more shiny,
and easier to shape crystals to use them
instead of real jewels.
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Metal tree

~Relation with magnetic field and metal tree~

Karen Saito Yui

1.Abstract

We observed the growth of the silver tree when
a magnetic field existed. As a result, it was
observed under the existence of the magnetic

field that a silver tree grew up equally.

2.experiment method

(1) The formation of metal tree

We observed growth of metal tree in some

solution under magnetic field.

(DA copper plate and silver nitrate solution.

@A zinc plate and copper chloride solution.

(2) For watching the movement of the copper
ion.

(DI mixed a thin silver nitrate water solution

with agar and put a copper sheet and observed

the movement of the copper ion in the presence

of a magnetic field.

@We let a thin silver nitrate water solution

soak into a filter paper and put a copper sheet

on it. We observed the movement of the copper

ion which ionized in a magnetic field.

3.Result and Discussion

(1)The formation of the metal tree

@ The case of the silver tree

When the copper ion began to dissolve from the
copper metal, it stays around of the copper

metal by the magnesium because of it.

1 absence of the
magnetic field

T under the magnetic
field

Nakayama

Akari Yoshida
@The case of the copper tree

When the zinc ion began to dissolve, the
copper ion began to dissolve. It is attracted the
zinc plate by the magnetic field. The copper ion
1s attracted better in the magnetic field because

of paramagnetism. The copper formed equally.

1 absence of the
magnetic field

7 under the magnetic
field

(1)Watching the movement of the copper ion
(DWhen we use the agar, we could not watch
the movement of the copper ion. We could not
watch because the magnetic force of the
neodymium magnet is weak.

@We found the way how the magnetic field is
weak. And we watched it to soak a filter paper
with copper chloride solution. But it was the

same result as the previous it.

4. Conclusion

We formed the silver tree and the copper tree,
we expected that the copper ion has
paramagnetism and the magnetic field bears on
the metal tree. We experimented to watch the
movement of the copper ion to search its reason.
But, we could not watch because of the

magnesium was weak.
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Production of Artificial Salmon Roe and Microparticles

Marina Ueda, Miyu Nojiri, Keiko Yanagihara

1. Introduction

Artificial salmon roe is one of the products by
technology of Microcapsule. We got interested in
Microcapsule, so we tried to produce artificial
salmon roe and micrometer-size spherical
particles. We also compared the nature of
artificial salmon roe with natural salmon roe
through the experiments. In addition, we looked
uses of their salmon roe up on the Internet.

2. Experimental
2-1 Production of Artificial Salmon Roe

By each method of (a), (b) and (c), we covered
agar gel containing a colorant and water with
Sodium Alginate aqueous solution (hereinafter
abbreviated to SA aq.).
Then we dropped the gel in Calcium Chloride
aqueous solution (CaClz aq) for forming a gel of
alginate, that is, for surrounding agar gel with a
jelly of alginate.
(a) Using a double tube
(b) Injecting agar gel into the droplet of SA agq.
(c) Soaking agar gel in SA aq.

(a)
Sodium Alginate
Aqueous Solution

Sodium Alginate
Aqueous Solution

4

N

Agar Gel

Sodium Alginate Aqueous Solution

2-2 Production of Microparticles

We sprayed CaClz aq. on the two-layer liquid
which was composed of SA aq. and corn oil. We
stirred the two-layer liquid including tiny
droplets of CaCls aq.. We took out the gel of the
droplets in the two-layer liquid, and observed
them with an optical microscope.
2-3 Comparison to natural salmon roe

We soaked natural salmon roe and artificial
salmon roe in water, and we also heated them.
We looked application of artificial salmon roe up

on the Internet.

3. Results and Discussion
3-1 Production of Artificial Salmon Roe

By the method (c), we could get millimeter-size
sphere having double structure, which was
almost the same size, color and shape as natural
salmon roe.

On the other hand, the taste and the texture of
artificial salmon roe were different.
3-2 Production of Microparticles

By using the optical microscope, we could see
spheres with a diameter of 225 1 m. We also could
see a lot of micrometer-size spheres.
3-3 Comparison to natural salmon roe

We found that natural salmon roe in the water
generated white membrane, and we also found
that color of natural salmon roe changed into
white by heating.

Natural

Artifi a
rti I! ”’,* *’
- . < » e

(1) We could produce two-layer artificial salmon

4. Conclusions

roe being similar to natural salmon roe in
appearance.

(2) We could produce micrometer-size spheres.
(3) We found that artificial salmon roe was used
to keep the appearance of salmon roe in cooking
because of thermal denaturation of natural

salmon roe.

5. References

Torii Laboratory (In the field of Environmental
Amenities), Department of Human and
Engineered Environmental studies, Graduate
school of Frontier Science, The University of
Tokyo

URL :
http://www.dt.k.u-tokyo.ac.jp/index_e.html
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The Experiment of The Flame Reaction

Hatta Shota

1. Abstract

We were interested in the flame reaction. And
we researched how to generate the flame
reaction clearly using fireworks and wax.

We made the following 2 experiments using
chemicals which generate various flame
reactions.

2. Experiment methods and Results
(DFireworks ver.

We used a mixture of sulfur 1g, carbon 0.5g
and potassium chlorate 0.5g as the combustion
base. And we used strontium (Sr), sodium (Na),
barium (Ba) and copper (Cu) as what generate
the flame reaction.

We researched all chemicals distinguished
added the

combustion base to all reagents. We obtained all

chlorides and nitrates. We
the mass in mol calculation.

Wrap all the reagents at Mino Japanese paper,

Matsushita Naritoshi

Matsuda Asuka  Miyata Ayano

@Wax ver.

We used lithium (Li), sodium (Na), potassium
(K), calcium (Ca), strontium (Sr), barium (Ba),
copper (Cw), boric acid (H:BO:) and lithium
with boric acid (Li + H:BO: ) as what generate
flame reaction. We added stearic acid 15g and
methanol 10ml to each chemical, stirred them

while heating, made the wax (solid fuel) and

Li Na K Ca
Mass(g) | 7.5 7.5 7.5 7.5
Result Red Yellowish | Blue | Blue
burned it.
Sr Ba Cu H:BO: | i+ n.8o.
7.5 7.5 7.5 7.5 7.5
Light red Yellowish Blue Yellow Green
-green -green

burn them.
i) Chlorides ver.( All include Fel.60g)
Sr Na Ba Cu

Mass(g) | 4.66 1.022 1.70 2.98
Result | X X X A (Blue)
i) Nitrate ver.( All include Fel.60g)

Sr Na Ba Cu
Mass(g) | 3.70 1.45 1.83 | 4.11
Result O(Crimson) | A(Crimson?) | X P

*We were stopped experiment so because the
smoke appeared and there was a risk of fire out

in the chemical mixing.

«—Sr of Nitrate

2¢All chemicals generated the flame reaction.
1T HsBOs TLi
3. Discussion and Conclusions
In the case of fireworks, although we increased

that

generate the flame reaction, the reaction wasn’t

the combustion base, the chemicals
generated clearly.We thought that the reason is
mixing ratio of the chemical, how to make
fireworks, or, in the case of chloride, water of
hydration included in the materials. In the case
of wax, the flame reaction is generated
clearly.We are trying to apply the experiment of
wax to fireworks of experiment.
4. Acknowledgment

When the experiment, we got the cooperation
of Ms,Takegawa Yukiko who is the curator of

Osaka Science Museum.
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Grafting of chick Hensen’s node
Fukunaga Atsusi Kamikura Rei Okada Kohei Niiya Ryo

1. Abstract

We learned that induction of growth and
secondary embryo can be created by
grafting chick Hensen’s node onto a
developing embryo. We tested this and
attempted to chick’s embryos with

two-headed and two-hearts.

2. Method

We extracted the embryo from 2 or 3 days
old fertilized egg it on New’s medium. We
grafted the Hensen's node from donor onto
right side or left side of recipient. After

that, we observe for induction of secondary

embryo.

3. Result and Discussion
We think that the development of

two-hearts is dependent on the position of
the graft.

Embryos which received grafts on the
right-side of embryo failed to develop two

hearts.

oGrafting onto the right side

Grafting here

No change... |

oGrafting onto the left side

1Fig 1

Grafting here

1Fig 2

otwo-hearts chick embryo

1Fig 3

4. Conclusion

In this research, we verified that create
double-heart chick. But we were not able to
create double-head. We think that this was

caused by poor culture method.

¥ Hensen’s node* * *Important organizing node in

inducing germ layers to form organs or muscles.
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Yuta Masukura

1. Introduction

There was a question on the experiment

XENOPUS's orienting response to food

Yu Okamoto Yuichi Kamimura

Result®

Yasutomo Kitaura

of frog in the past national center test. We

Individual I

doubted if results of the experiment is. So,
we experimented it. frequency/shape typel type2 type3
Experiment@ the 1st time 0 0 4
. the 2nd ti 4 0 2
We made a scroll with symbols drawn to &=l %me
the 3rd time 0 0 3
simulate a moving prey. We changed the 4th time 9 9 1
distance between the frog and the scroll. the 5th time 0 0 1
We unwind the scroll in front of the frog average 1.2 0.4 2.2
and observe for , we counted the number of
Individual I
the frog responded.
frequency/shape typel type2 type3
Result®
The results are shown in the table. The the 1st time 0 0 0
frog did not react when the distance was the 2nd time 0 1 3
0.1m. The frog reacted when scroll was the 3rd time 0 2 0
the 4th time 2 2 3
placed at 0.3m, 0.5m, 0.7m. There was most -
the 5th time 0 1 4
responses of 0.5m. average 0.4 1.9 2.0
frequency/distance | 0.1m | 0.3m 0.5m 0.7m
the 1st time 0 0 0 2 The results are shown in the table. The
the 2nd time 0 0 1 2 reaction was different in A and B, when the
the 3rd ti 0 1 2 0 .
&=t fme shape is typel type2. Both A and B reacted
the 4th time 0 0 2 0
the 5th time 0 2 1 1 many times when the shape is type3 .
average 0 0.6 1.2 1
5. Conclusion
4. Experiment® From these experiments, a frog responds
We fixed distance to 0.5m, and changed to a moving shape most often when the
the shape drawn on the tool, and counted distance between the frog and the scroll is
the number of times the frog responded 0.5m, and reacts to a thing like type3.
picture
6. Acnkowledgements
= - = - e < Thank you very much, the people who
) N l ( gave us the frogs and Mr. Kitaura and Ms.
e 1, ' ) Nakano who cooperated with us.
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Bacteria in digestive juices of nepenthes
MASASHI MIYAZAKI KOHEI OKIMOTO YOSUKE HASUI = YUKI MAEDA

1. Introduction

We heard about Nepenthes in biology class
and are interested in nepenthes and we knew
bacteria in its digestive juices. Then we stated

experiments to study about bacteria.

2.Methods

Experiment-1: Staining and microscopic

examination of bacteria

We smears digestive juices from the Nepenthes’

digestive organ on slide glass in nepenthes’

organ like a bag and dried on the clean bench.

Then, we carried out Gram stain using the

prepared slide.

@) Placed drops of Victoria blue stain on
the slide.

(i1) Washed the slide with water and
remove d as much water as possible.

(i)  Placed drops of Picric acid and washed
with water and removed water..

(iv) Added safranin and washed with water
and removed water.

) Observed under microscope after
washing.

Experiment-2: Culture of the bacteria

We drew lines of the digestive juices on the

media. We made several same things from

different bags and cultivated them at 25°C

After cultivated, we observed the form of

colonies that grew on the lines drawn on the

agar.

Experiment-3:Actions of the digestive juice

We examined the effect of digestive juices on

FE.coli.

First, we spread E.coli on bouillon culture
medium and cultivated it with or without
digestive juices. After that, we tested the effects
of both older and newer digestive juices in the
Nepenthes’ organ on FE.coli. Treatment on
Laboratory dishes A~E were as follows.

A:  E.coli
B&C:  E.coli, older digestive juice
D&E:  E.coli, newer digestive juice
3. Results and Discussion
Experiment-1: We observed bacteria cells were
stained blue and red. From these results, we
conclude that both of gram-negative bacteria
and gram-positive bacteria were present.
Experiment-2: We observed yellow and white
colonies.
Experiment-3:
A : FE.coliincreased.
BCDE : FE.coliincreased a little.

Picture of A Picture of C

4. Conclusion

From the results of the experiments, we
conclude that various kinds of bacteria exist in
the digestive juices.

Both gram-negative bacteria and
gram-positive bacteria were present. Also,
nepenthes’ digestive juices have a property of

decreasing growth of £.coli.
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Effect of Different Vermiculite :
Rice Bran Proportion in Culture Medium on Mushroom Growth

Kenji Maeda, Go Fujii, Kenji Honnami

1. Introduction
Vermiculite & rice bran are commonly used in the cultivation of mushroom. We were interested in
how the proportion of vermiculite & rice bran will affect the growth of mushrooms. We tested the

effects of different proportion of vermiculite & rice bran on the growth of mushrooms.

2. Purpose
We changed the proportion of rice bran in the culture medium,

and tested on the growth of mushroom.

3. Method
a) We made agar medium, and planted Eringi mushroom (5mm) on the agar medium.
b) We mixed vermiculite and rice bran at the rate of following percentages.(All water’s percentages

were about 50%)

Tablel: culture medium @® >
Mass of OO/g | @ ©) ® @ ® ® @ ©®
Vermiculite 100 100 100 100 100 100 100 100 100 0
Rice bran 0 25 50 75 100 | 125 150 | 175 | 200 | 100

¢) We planted the mycelia on culture medium, and kept them at 25°C.
Then, we propagated them.

d) When mycelia extended around the medium, we stimulated them and kept them
at 15C

e) We waited for generation of mushrooms.

Figure 1: Results of mushroom growth

4. Result & Consideration

This was the result © > ©

+Culture medium @ showed the most mushroom growth, suggesting that the proportion of 100 : 75
1s most appropriate for mushroom growth.

- @’s mycelia didn’t generate. @0’s mycelia either didn’t generate, and went moldy. So, we think that
the medium without rice bran is not good for mycelia to grow and that medium which includes a

lot of rice bran is easy to make mycelia to go moldy.
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pH test paper made from a few lichen by Kokejo
Ueno Akiho Hirai Ena Yoshikawa Yuka Matsutani Nanaka

1. Abstruct

pH test paper is made from litmus moss in
general.

Then we made test paper from other kinds of
lichen. We found first test paper that we made
became universal test paper, so we tried to
make red test paper.

We saw reaction of red test paper using
different pH buffer.

2. How to make test paper
We used three lichens

* two lichens from our school

- one lichen from Kyoto (Japanese name is
Umenokigoke)
We removed the piece of woods stuck to the
lichen. Extraction liquid which made from 3%
of oxydol and ammonia water (three fold
dilutions) and lichen were mixed well once a
day for one month. Filter paper dipped into

extraction liquid and dried it.

3. Result

(DReactions of test paper were tested by pH
buffer. Then test paper showed the reaction
both in acidity and in alkali.

By the way, lichens from school did not show

reaction well.

@According to examine on the Internet, when
universal test paper is dipped into hydrochloric
acid(HC)), it become red test paper. Also when
universal test paper is dipped into sodium
hydroxide aqueous solution(NaOH), it becomes

blue test paper. So, we made red test paper.

When we dropped pH4 on red test paper, it
remained still. And at pH6 and over, it turned
blue. We founded the test paper could
distinguish pH4 between pH6.

H8 pH9 pHIO

= % R =

4. Consideration

Litmus moss that is material of test paper have
purple color pigment, azolitmin

Azolitmin turn into red when dipped into acid
solution.

So we thought parmelia tinctorum picked in
Kyoto had azolitmin.

The red test paper we made this time
distinguishes pH4 and pH6.

If we had used weak acid of about pH6, instead
of hydrochloric acid, the test paper would have

shown the reaction at pH6 as acidity.
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Maze learning of a hamster
Shimizu Yusuke Shintaku Shono

1. PUROUSE (Fig 2)

+ To study hamster’s response of selection of + Decide one goal point and put yellow
right and left , and whether hamsters board.

memorize the color of the mark in maze. ~The use of the maze~

- Put a hamster at center of maze

2. METHOD (fig 2)
* experiment 1 * Write down the direction and times that
~Design of maze~ hamsters choose a wrong way.

+ There are three places of T-shaped

roads. 3. RESULT
~The use of the maze~ By experiment 1, The experiment number
+ Put feed at the goal point of this maze of times increases , time that all the
and measure the time that a hamster individuals reach the goal point became
goes to goal point from start point. shorter . (Fig 3)

Therefore , a hamster could learn maze.

+ experiment 2 + By experiment 2 , The experiment number
~Design of maze~ of times increases , but time that they
+ There are five ways radiating from the reach the goal point did’ t change.
center. Therefore a hamster didn’t lean the goal

point by the mark.
- However , I saw the feature that hamsters

often move to the right neighbor way.

4. SUMMARY
@From the result of this experiment ,

hamsters can learn , but we found that

they couldn’t learn mark like people.
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Regeneration of planarians and the influence of light

Hosomi Takahiro / Tanimoto Masaya / Kokubo Hiroki

ABSTRACT

When a planarian is cut into some pieces,
each pieces has the ability to regenerate itsself.
Because of the research at Tohoku University
where drosophilas were killed by the light of
blue LED (light emitting diode), and the
planarian's phototaxis, we thought that a
planarian would be affected by different color

lights.

1. PURPOSE
We examined if lights of different colors

affects the regenerating speed of planarians.

(DCut sixty planarians in
half.
@Put only the tail harf of ten —

planarians into petri dishes

and cover them with "Red"
"Blue" "Green" "Yellow" and "Purple"
cellophane(One has no cellophane.)

(@Continue to expose them to a white LED

@Observe them under a microscope

3. RESULT

There was no difference the regenerating
speed among these five colors.
All planarians regenerated in about a week.
But, the planarian in the blue light had no
eyes.

And two planarian in the red light had no
eyes.
* Planarians regenerate within about five days

in a dark place.

no eyes

4. CONCLUSION and CONSIDERATION

There is no change in regenerating speed by

any kinds of color of light, but we found that
light slows down the regenerating speed of
planarians.

But we could observe them only every other
day, so there may be a little difference.

We only changed the color using cellophane
this time, but if we change the color and
intensity of the LED, we may find in more
detail.
reference :http://www.tohoku.ac.jp/Japanese/20
14/12/press20141209-02.html
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Fusion of protoplasts

Mao Uejo Minori Nakagawa

1. abstract
We are interested in hybrid vegetables. So we

want to create them by fusion of protoplast.

2. Experimental method

@O To make 50ml of enzyme solution with
D-mannitol, Cellulase,
Macerozyme, 11% calcium chloride solution
and distilled water.

Experiments were performed two times.

Difference of the ingredients of enzyme solution

were as follows.

fig D-man | Cellu | Macer | 11% Whole
nitol lase | ozyme | calcium
chloride
solution
1st 5,6g 1.0g 0.1g | 0.25ml | 5oml
2nd 5.6g 0.4g | 0.05g | 0.25ml | 50ml
differ
Og -0.6g | -0.05g Og Og

ence

@ The five kinds of sample plants are cut into
5mm squares and put in Eppendorf tubes
with the enzyme solution.

@ Pressure in the Eppendolf tubes are
reduced slowly for 3 minutes by the
aspirator. At the same time, the Eppendolf
tubes which are not decompressed are
made too.

@ Eppendolf tubes are soaked in a water
bath(30°C) for 15 to 20 minutes. They are
also shaked sometimes so as not to
precipitate.

® They are left at rest for one day.

® Took samples and observed them by the
microscope.

(@ Protoplasts are fused by polyethylene

glycol.

Hiroka Narisawa

Yuka Mizuta

3. Result and Consideration

By the following method(1st), protoplasts are
not able to be created well(there is little
number of protoplasts, they have been already
broken and contents of Eppendorf tubes
bumped when the aspirator is used, etc).Then,
contents of enzyme solution were changed to
2nd, And, Eppendolf tubes were put calmly all
day long without using the aspirator to react

calmly. As a result, the protoplasts were easy to

observe than 1st time.

K
."'. ® -

bd -_
g S ~

e
(carrots and

Then, two kinds of protoplasts

green peppers) were fused.

4. Summary

It took time to get and fuse protoplasts. At
first our last goal was to observe their fusion,
we were not able to test how they grew up. So,
we want to perform observation of their

becoming one plant.
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The Mysterious Blue Luminous Bacteria

Mami Ueda

1. Abstract

Luminous bacteria are found on the surface of
bodies of the underwater creature in the sea. We
researched the temperature that luminous
bacteria emitted best at, and made Emission of
light lamps.

2. Experiment 1
1, Kept a cuttlefish in seawater at 15-25°C for
one day.
2, Isolated bacteria on surface of a cuttlefish to
plane nutrient mediums 2~3 times.
3, Moved them liquid nutrient mediums.

3. The result and consideration 1
At first, we compared the temperature and
quantity of the seawater. We distributed 4
kinds; 5°C, 20°C, 20°C barely and 37°C.
“Barely” means surface of cuttlefish did not
soak completely. (©...emitted light best
O...emitted light A...emitted light weakly
X ...did not emit light)

Erika Tanaka

As this result, luminous bacteria emitted light
best at 25°C, and it was important that the
surface of the cuttlefish that did not soak in
seawater completely.

Some reasons for the indication were thought as
following. Luminous bacteria on the cuttlefish
have floated in the seawater or they have moved
to the bare surface of the cuttlefish. A liquid
nutrient medium did not emit light because I
did not attach an air pump, we thought.

4 . Experiment 2

We took out luminous bacteria from “Brown
hakeling”, and isolated them to plane nutrient
mediums only once. Then we moved them liquid
nutrient mediums. We made an emission of
light lamp with an air pump and one without an
air pump, and observed them.

5. The result and consideration2

air pump not air pump

5°C

1days

20°C

2days

20°C

3days

X |O|@ | %

3/°C

4days

We isolated luminous bacteria that emitted
light best to plane nutrient mediums, and kept

5days

6days

7days

>|> D000 |00
X [X|[x[x[>]O|©|©

8days

9days X X

them at 15°C, 20°C, 25°C.

15°C X
20°C O
25°C ©

Furthermore, we isolated bacteria kept at 25°C

plane nutrient mediums, then kept them at

20°C, 25°C.
20°C X
25°C o

Finally, we isolated bacteria kept at 25°Cto

liquid nutrient mediums. However, they did not

emit light.

As this result, a liquid nutrient medium with
an air pump emitted light for 8days, and one
without an air pump emitted light for 4days. In
1 and 2days, a liquid nutrient medium with an
air emitted light weakly because various germs
entered from an air pump. However, luminous
bacteria came to overcome various germs by
keeping sending air. We thought that a liquid
nutrient medium with an air pump kept
emitting light longer than one without an air
pump.
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Influence of Green Fertilizer on Animals and Plants

Kazuki Sakurai, Tomoharu Ohashi, Naoki Fujimoto

Introduction

Leguminosae live together with rhizobium and take nitrogen. So, leguminosae are sometimes used
as fertilizer in plowing fields. We are interested in effect of different species and quantity of
leguminosae on plant growth.

Experiment 1 : Research for soil

Method: We introduce leguminosae into soil using the following method.

We mixed 50ml of soil, and 50ml of water, and shake hard for a minute. Then, we tested the pH and
the level of nitrates (NO,) using Midori-kun.

Result : We found the pH to be the

same for all treatments of soil. But Result of Midori-kun
we found the amount of nitrates
(NOs) in the soil with Green Treatment for each | pH(H:0) NO;:-N mg/L
Manure is more than that in the planter ( determining by
soil  without Green Manure. color)
Especially there is much NOs-Nin |1 Nothing plowed in 7-5 0
planter 3. 2 | Mucuna 300g 75 7
3 | Mucuna 600g 7.5 10
Experiment2 : Research of plants | 4 | Glycine max 300g 75 7

growth by green manure
Method: We sowed seeds of Raphanus sativus var. sativus into every planter, and tested the effects
of soil treatment on plant growth. We used plants of total weight >1g for comparison.

Average weight of whole plant > 1g average weight of plant post the sum weight of plant post

underground which grew well aboveground part
&0
weight(; )
- l I I a I i s
number of planter number of plantor number of planter

Result: About both the average of all part and average of the undergfound part of Raphanus sativus
var. sativus which was more than lgram, planter3 was largest, and planter2 and planter4 were
almost same. And there is a close connection between the sum of the grand part and the amount of
nitrates.

Experient3 : Influence of green manure on animals (paramecia,

Method: We made culture medium by mixing the 25ml of liquid stock prepared from straw with
different amount of the liquid stock prepared from mucuna (1020.130.5@1B2ml). We added
paramecia into the culture medium and compare the increase of paramecia by taking picture.
Result: (DWe could see normal increase of paramecia. @We could see more increase thand). @
We could see more increase on third day than other culture fluid. @We could see little paramecia.
But culture fluid was contaminated. ®We could not see paramecia. And culture fluid was
contaminated.

@® @
Conclusion: We could see influence on both animals and
- = . plant. The kind of green manure and amount of them.
PR _'I' - About animals, we could search paramecia. But we found
that green manure give bad effect if green manure over
fixed quantity.
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Explosion of vegetables ! ?

Chihiro Sao Yurina Murakami

1. Abstract
We checked various experiments on the
Internet because we would do them by
research .
As we were interested in explosions, we
checked whether there were the strange
explosions and knew them with vegetables.
I thought what kinds of vegetables were
stronger in power and did experiments about
those.

2.Methods
We will grate vegetables in a grater and put
them of 5.0 g which we measured with an
electronic balanceinto a film canister.
We will put oxydol of 5mL in the container
and wave it.
We will put a film canister in a pipe in case of
measuring distance.
After exploding , we will measure the

distance that a cover flew.

3.Results and consideration

<{>distance
T fir | second | thir | fourth | avarage
st d
carrot 5.30 5.75 5.46 5.56 5.28
potato 499 5.39 494 | 5.14 5.12
cabbage | 495 5.20 5.13 5.21 5.12

<{>change of the temperature

N before after
carrot 185T 25T
potato 156C 175C

cabbage 18T 22C

As for the result that we timed until the
explosion happen, carrots exploded in about
from seven to eight seconds, potatos did in
about from fifty to fiftyfive seconds and
cabbages did in about from eighteen to
twentytwo seconds. Therefore we can consider
that carrots and cabbages may react more
quickly. In vegetables the enzyme called
catalase is included and it has chemical action
to change hydrogen peroxide into oxygen and
water.
2H:0:—0.+2H:0

We can consider that carrots and cabbages
include more enzymes than potatoes because

the reaction is used in this experiment.

figure! chemical reaction

4.Conclusion

Carrots and cabbages included more enzymes
than potatoes.

The dried vegetables did not explode.

We knew that the enzymes are affected by
temperature

and pH of the reaction liquid.

5.References
Structure of the enzymatic reaction
Daisaburo Fujimoto
http://kouso-genki.com

http://www.okgenki.com

http://www.bunseki.ac.jp/naruhodo
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Catalan numbers

Shota Tamamura

1. Purpose

Let Cn be the number of binary trees of n
nodes. We prove that
Cn=20Cn—20Cn-1

Where »Cr are binomial coefficients.

2. Method

We use the induction.

3. Result
In the case of n = 3 and n = 4, we obtain the

following relations:

Ch=2 % Cn1+ (number in case of when both

roots arrive)

In the case of n = 5, we think we can divid
e it into binary trees of right side and left s
ide. When n is natural number more than

2, by this discussion, we obtain the following

recurrence formula:

Cn:2>l<(jn-1‘|’(jn-2>k(31‘|>Cn-3>x<
Cot+ » = = +C1%Che

Using this equation and induction, we think we

can prove

Cn=2nCn—2nCn-1.

4. Conclusion and future problem

We think that this proof is useful about the
proof of the equation of relations of generalized
Catalan number (k- Catalan number) defined

by k-binary tree for which is a future problem.
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Character hidden in the Fibonacci sequence
Shun Yoshii

1. Purpose

A Fibonacci sequence has the following
recurrence relation:

o =Fa-1+ a2

And, we treat the following sequence.

2. Method
We treat a sequence associated with Fibonacci
sequence which had various rules. And those

characters are investigated.

>4

Fi1) =

!
2
|

Fi

121323
1292541 =

o
Lt
~J
p—
I
AT T T ey S orop g = =

IO NANI TN
Y i T Ve Ve Ve Ve Vo Vol
MMMMMMMM_L_L_L_L_L_L_L_L_L_L
SOMBEON =000 ~OORWON=0
P A N A ||

3. Result and Consideration

Fy
Fan

is well-known,

The sequence

which is called Lucas sequence.

We expected that it becomes the next character:

F3n+1 _ L

F

3n

2.3" -1

Where Ln 1s Lucas number .

We would like to prove it from now on.

4. Bibliography
Fibonacci sequence Wikipedia

The Fibonacci Association

5. Keyword
Fibonacci sequence  Recurrence formula

Lucas number
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On false paradox

Tomoaki Asonuma Takashi Yamauchi

1. Purpose

In order to investigate why calculation
results do not agree with feelings in everyday
life.

2. Method

We pay attention to the probability of the
same birthday. There is a kind of false
paradox. We ask our school students about two

following questions.

Questionl : When is your birthday? Question2 :
What do you think what
percentage is the probably
that there are two students
who are the same birthday
in your class?
(There are 9 classes in our grade. There are 40
students per 1 class.)
We get the response to the questions about the

same birthday in the class.

3. Result
We can see that the probability of the same
birthday in a 40-person class is about 89% by
direct calculation.
In our school, there is a pair of students who
are the same birthday in 6 classes.
To Question2, the reply of 0~10% is the most, it

is different from a questionnaire result.

The result of question2

(people)

300

200

~ e
0 10 20 30 40 SO 60 70 80 90
h ? € g f

' ) ] 1 ] ) ) (%00
. 10 20 30 40 S0 80 70 50 %0 100

4. Consideration

We can find that false paradox arises in many
people.

The intuition doesn’t include a complicated
idea.

We try to solve complex problem by a simple
idea.

So, intuition is not always right.

5. Conclusion
We think false paradox happens by

uncertainty of the intuition.

6. A future view
We study research more about false paradox

and we consider why the false paradox occurs.
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On periodicity of Stirling numbers of the second kind

Yusuke Ueda

1.Purpose

We research about the periodicity of Stirling 4.Consideration & Conclusion
numbers of the second kind in the case of We think, If p=2t or 3% with tz1, sz1, we can
modulo 2, 3, 4, 8,9, 16 and 27. obtain the same result as the above.

Furthermore, let sequences {an} and {bn} be

2.Method numerical sequences of the values of r of S (n,

First, we make Pascal's triangle using the r) when the value of the period changes in the
recurrence relation of Stirling numbers of the case of modulo 2t and 3¢ respectively. We
second kind. Then we research conditions of the think that the following conditions hold

periodicity by using Excel’s function.
— 2n+1+1

3.Result an

We can predict following conditions of the
. bn = 3»1+1
numerical sequences of the values of the
periods of the sequences
{S (n, r) mod p} nzr, where S (n, r) are Stirling

numbers of the second kind.

«If p = 2, they become the geometric

sequences whose geometric ratio is 2.

If p=2t with t=2,3,4 and rz=5, they become
the geometric sequences whose geometric
ratio is 2 too. Furthermore, the numerical
sequences of the values of r when the value of
the period changes can be calculated by using

the sequences of differences.

«If p=3s with s=1,2,3 they become the
geometric sequences whose geometric ratio is
3. Furthermore, the numerical sequences of
the values of r when the value of the period
changes can be calculated by using the

sequences of differences.
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The key to improve a score

Ishikawa Rikiya Kojima Kazuki
Abstract

What fun of the baseball? We think that it’s
interesting what team won the same. We have
to score more than one of the enemy to win.

Then what we should we do to get a score more?

1.Purpose
So baseball

players are displayed their own batting average

IT progressed in recent years.

and earned run average. Then we investigated
the deep data and play of relation and a play

which has a deep relation for ability to score.

2.Method
We focus only on the batter. We measure
expectation of score by using two dices. We
compare setting value with experimental value.
Moreover, we research how index in
Sabermetrics is related with scores from the
data of professional baseball.
We set two teams as follows:
Team A: always bunt if there is a runner on
first .
Team B; always steal second base if there is a
runner on first.
An action will be determined by a combination

of rolls of two dices.

Hashimoto Takuya

Matsumoto Issei

3.Result

The experimental value is almost equal
withset value.
Positive correlation was seen by OPS, Isop and

average score values.

S EHFS

&

—

- T

4.Consideration

Since it has focused only on the batter, it is
thought how opposing team and fine play

influence score of a self-team.

5.Conclusion

The experimental value which uses two dices
and the number set are almost equal. Moreover ,
positive correlation was seen when Isop and an
average score value were expressed to the

graph.

6.Keyword

Sabermetrics Correlation Score

Expected Value Isop
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Thinking about combination of piches~About the first ball~

Komae Hakuya Miyamoto Tabuchi

1. Purpose

In sports called the baseball is the batter
waiting for what kind of type of pitch, course for
the first ball on thinking about combination of
pitches between battery? I checked them based
on score and confirmed what kind of place it
became in favor of battery to throw a ball. And
aimed for making it use for a future play.

2. Inspection method

Data (I include the data of the opponent.) of
nine games in total that Ikuno Senior High
School baseball club with division into nine of
score for pitchers and calculate the ratio of type of
pitch of the first ball, course and calculate
probability and find value of the first ball.

3. Result* ¢ * All figures are about the first pitch.
Combination of pitches chart
O+ + ¢ Outside course C <+ + « Center

I+ « «Inside course He s+ -High M- » -

Middle

Le « «Low

Rl

oM CM IM

OL CL IL

-zaMe
IHeIM ILsCH OM .CLsCH OM QL

2% 1%

4% 5%

u _-—-__;__—

oM | | =

H | | = WTUH
g | ] - | — lE""/'l"'
o — . IR
L' — « Tl
= | : CEDH

100%

HH

2.5 1.9 3.0

13.7 4.4 9.0 4.3 1.7 3.0

It's felled so that the numerical value is big
It's so valuable that the numerical value is big.

4. Summary, consideration

As for the first ball, the total of the ratio of wide
throw, the middle, the inside corner low becomes
approximately 50%, the consciousness to throw
the first ball to low is indicated. When a result is
seen, it's according to theory that there are many
hits in CM and CL. On the other hand, the out
ratio is high too. So as the first ball, the batter
seems to be easy to swing and to make a mishit.
As for the first ball, it's effective to throw to the
outside. Value is unexpectedly in the course said
to be danger, so the better is easy to make a
mishit for the first ball. I think it'll deepen more
studies using the coefficient of correlation from
now on.

%k For probability, it's limited to only the
phenomenon everything has happened about the
numerical value of the value.
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Character of the random number sequence in middle-square method
Keita Matsui

I investigate the character of the random
number sequence; made from middle-square

method, period more than 3 or 4 digit

i .I decide the first number of 4 figures and use

to middle-square method repeat, and make the

random number sequence.

ii .I repeat middle-square method to another
first number from i,and abstract the
random number sequence ;period more
than 3.

ili.I investigate the something in common of

random number sequence which be

abstracted.

I lined up 3 or 4 numbers which wasn’t
accepted and perform middle-square method
again. Then I could the random number; not

zero, period more than 1.

Example; I perform the method mentioned
above to use 6100 in numbers line which I
abstracted;

6100/2100/4100/8100.

Look at this figure. First, I took 3700 out of
61002. Second, I perform middle-square
method again and again. Then I could find

random number sequence;
6100, 2100, 4100, and 8100.

And so I can discover also eight digit

From this result, I was able to expect the
property of the repeated
random number line with period more than 3
with four figures and I can expect about

eight figures.
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Computer Music
Ryo Nakasuji Yusei Shibaike Yuichi Waki Kenta Sato Yusaku Kotani

We belong to the light music club. We got
interested in the various music such as a
Commercial music. How is such music made?
Then we researched it. We found that it was
made by computer, which is called DTM
(Desk Top Music). We learned that as much
as possible. And we made the original music

by our-selves using computer.

1. Purpose

We research about DTM and try to
understand it deeply.

We make the original music by our-selves

using computer.

2. Method

We searched by using the internet.

We used the software called “Singer Song
Writer Lite ”.

We made the original music.

3. Result
DTM is to make and edit music using
computer. DTM is a Japanese coinage from

English and called “computer music”.

ge_-~ o8

mwnol

5

e crophons {0 tortace heedehone

Fig. 1 General system of DTM
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Fig. 2 Singer Song Writer Lite

This time, we made music not using
general system but PC only. The method is
setting of rhythm and key, inputting each
part, and editing. Guitarist inputted guitar
phrase. Bassist inputted bass phrase. And
drummer inputted drum phrase.

The merits of DTM are that the auto-play
function and detailed music theory is
unnecessary. On the other hand, the demerits
are to take much time and to be unable to

express the mood of real playing.

4. Consideration

When we experienced DTM. Though there
was no experience to make music using
computer, we could make original music.
But, if we want to use it perfectly, we need

professional music knowledge.

5. Reference
Shimamura-Gakki Web page
Ikebe-GAkkiten Web page
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Cybercrime
N.Kouda. T.Tomita. S.Matsuo. S.Morita

Nowadays, the network technology supports
society and makes our life more convenient. But
Cybercrime becomes more serious every year.
So we decided to investigate Cybercrime.

1. Purpose

We investigate the reality of Cybercrime, and
consider a measure to it.
2. Method

We searched by using the internet. We heard
the reality and measures of Cybercrime from a
Osaka prefectural policeman. We asked Ikuno
high school students about their attitude about
Cybercrime.

3. Result

gopg Mumber
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OO0
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4007

3000
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Fig. 11 fhemumber of amestswof @ybercrime®

=

=

User

Crime group

y

0o © ¥
Bank ;"llvle&g_a’l remlttan,cé A bank

Fig. 2 The structure of iIIéba account

The number of arrests are increasing every
year.Illegal remittance of Internet banking is

increasing more rapidly.

How do you feel the manners on the Internet?

Do you sometimes worry about getting involved

in Cybercrimes?

Never
19%

Fig. 3 The auitU%%df students in Ikuno High
School

About 1/4 students feel that manners on the
Internet are worse. About 2/3 students don’t
have awareness of danger about Cybercrime.

4. Consideration

Cybercrimes are developing. It is necessary
for us to take a measure. You should install
some antivirus software, and don’t use same ID
and password at many sites. When you use
internet, If you feel uncomfortable, it is
important to stop using. If moreover you feel
fear, or being involved in a trouble, let’s consult

with the family, teachers, polices.
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Effects of Sports drinks

Ayana Hirose Mako Fujita Yuki Yamamoto

7. Process and purpose
We made sports drinks and experi
mented on these effects.
The purpose of this are researchin
g whether sports drinks really hav
e effective in our
body, and we can make them.

8. Method of research
@ Making sports drinks.
(Additive nonuse)

Sault 6g - Honey 66g

Lemon juice 60g - Glutamine
1g

BCAA 2g -Arginine 1g - Wate
r 500ml

@ To examine the effect of ou
r
sports drinks.
1) We pedaled the exercise bik
es for 40
minutes.
2) We drank the sports drink
or water
of 100ml every 10 minutes.
3) We took our pulse, body te
mperature, and measured ou
r blood pressure
every 10 minutes.
4) We compared the numerical
value of
sports drink with the numer
ical value of water.

* There were three subjects.

9. Hypotheses
The numerical value our body temp

erature

and blood pressure and pulse will ri

se on

motion.

© Water (no source of energy)
—The numerical values will rise.

© Sports drinks
(including sources of energy)
—I|ts numerical values will be low
er than
the numerical value of water.
Our endurance will improve.

10. The balances of avarage

Body Blood
Pulse
temperature pressure
Water +0.5 +12 +18
101.2% 112.3% 119.4%
Sports +0.3 +0.4 +5
drinks 100.9% 103.5% 101.2%

11. Conclusion
© Globally each numerical value of
sports
drinks was lower than that of wa
ter.
© Sports drinks suited on motion.

12. Our subject
© To add to subjects and the num
ber of
experimentation.
© To get more detailed experiment
al results
by measuring blood-sugar levels
and
blood components.
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Trunk of the Body

Yuya Hayano Taishi Tatsuno Imagaki Yuta Shima Naosuke

[Abstract ]

Nowadays, “Human trunk” attract attention.
We inspected ¢the effects by training “Human
trunk”.

... - Improvement of the posture
+ Easing lumbago etc.

[ Method to inspect ]
We separated 2 groups (2 persons trained only
human trunk and the others did only basic
muscle training) and inspected.
The item to measure...
Limit challenge of the human trunk / Bench
press / The throw handball / 50 meters run
/ Long kick / Throw-in of the soccer

[ Result and Consideration]

DHuman trunk

400

100

4)50 meters run

8
75
7
6.5

Y.H. NS. ] b YL

5)Long kick

60

Y.H. NS. I YL

6)Throw-in of the soccer

30

20 - 3
10 | i i
0 = -
Y.H. N.S. s 55 8

BMay MBJuly M September
Remarkable records in the events are “Human
trunk” and “Throw-in”. We think that we can
use our own trunk well in these two events.

[ Conclusion ]
As an actual feeling, we can’t feel many effects
at this time - for example, making the muscles

Yd

or improvement of the posture. In the records,
they hardly grow especially than we expected.
From these points, we think it takes time to
train “Human trunk”. After this, we want to

tackle the tasks. They are expansion of the

inspection number of |

people and more o

accurate verification.
Thank you .
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The ultimate DASHI
Hayato Tennjiku Seiyu Shimokawa Yuri Tanaka Kohei Taniyama

1. Background and purpose

UMAMI is deeply concerned with not only Japan but also
all countries in the world. We used KOMBU and
KATSUOBUSHI mainly and do the experiment of DASHI.

2, The mainly composition of UMAMI

Amino-acid Glutamic KOMBU
system acid
Aspartic Aspartic acid
acid
Inosinic acid | KATSUOBUSHI
Nucleic acid Guanylic Mushrooms
system acid
Adenylic Fish and
acid shellfishes

3. Experimentl
<Purpose>If we use ingredients of double quantities of
normal, would UMAMI become double?
<The way> We use KOMBU and KATSUOBUSHI of
double quantities of normal.
<Result>This taste not UMAMI but bitter.
4. Experiment 2
<Purpose>We study the synergistic effect of the
composition of UMAMI.
<Materials>KOMBU,, KATSUOBUSI,driedshiitake ,water
,salt
<The way>DASHI 1is taken and sampled alone,
respectively. (After that, it combines an equivalent amount
every, respectively, unites, and also takes and samples
DASHI.)
<Result> '/KOMBU X KATSUBUSHI +salt| was the best,
and smell was KATSUOBUSHI, rich flavor was KOMBU
was best.
5.Experiment 3
<Purpose> We study the influence to DASHI by the
mineral ingredient of water .
< Materials> Hard water, soft water, KOMBU,

KATSUOBUSHLI, salt.

<The way> DASHI was taken for the water of KOMBU
DASHI using soft water and hard water, respectively, and
KATSUOBUSHI DASHI and salt were added after that.
<Result> Soft water had a synergistic effect, so that it
added KOMBU, KATSUO BUSHI, salt, and material,
and it was delicious. Bitter taste came out, hard water was
not seen Synergistic effect and its taste was not
delicious.
6. Experiment 4
<Purpose>If we cook “Japanese omelet” and “clear broth
soup” by “Dried tomato X White meat” which has same
ingredients of “KATSUOBUSHI X KOMBU” ,do they
become same taste cooking by “ KATSUOBUSHI X
KOMBU” ?
<Ingredients>KOMBU, KATSUOBUSHI, Dried tomato,
Egg etc
<The way>We take “Dried tomato X White meat”
an “KATSUOBUSHIXKOMBU” and made dishes from
each.
<Result>Both of “Japanese omelet” are delicious, but
aroma is closely rerated in “clear broth soup”, so “clear
broth soup” which was made from “Dried tomato X White
meat” which has strong aroma isn’t delicious.
7. Conclusion
From the experiment, we found that if we use ingredients
of
double quantities of normal, UMAMI doesn’t become
double, and there is a proper quantity. It was thought
that the mixed DASHI of KOMBU and KATSUOBUSHI
was the most delicious. Moreover, Japanese water is soft
water and makes the taste of the DASHI of a KOMBU and
KATSUOBUSHI attract up except for
some areas. Furthermore, not only UMAMI but aroma is
closely rerated with taste .
Bibliography: "33\ L & Ok %" Toru Fushiki

Yoshihiro Murata’s lecture.
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Lactic acid bacteria that live in Nukadoko
Saki Tanaka Misaki Tamata

1. Motivation
We found that there are a variety of
applications and nutrition in Nuka (rice
bran) and got interested in it.
2. Introduction
Nukadoko can ferment by increase of
lactic acid bacteria in Nuka and various
materials. Nukaduke is made by
fermenting vegetables. Therefore, the
taste changes by the action of lactic acid
bacteria. So, we made 4 kinds of Nukadoko.
D) Nuka+coarse salt+water
@ D+vegetables
@ D++yogurt drink
@ ready-made and parched Nuka(containing
spice) +vegetables
3. Experiment 1
We pickled cucumbers in each

Nukadoko and compared the smell and taste.

Result

@ @ ©), @
Smel | Very Weak
_ of strong and Weak
g Nuka very
itself different
Good good
o| Not | taste of | fruity and
E deep | cucumber deep

4. Experiment 2

We stained lactic acid bacteria in Nukadoko
blue by Gram staining. (Gram staining...a
method of differentiating bacterial species) and

we compared the amounts of it.

Result
©) @ ©) @
Amount | small large | moderate large

0 UTWE)IA JO JUSIUO))

5.Experiment 3
We examined the relation between time for
pickling cucumbers and nutritive value

(vitamin C) in them.

0 16

24

::(.;Ij‘lour
6. Examination
(From experiment1,2) @@ fermented very
much and so we found that Nukadoko
containing vegetables can ferment very much.
And we can thought that most of the lactic acid
bacteria in Nukadoko aren’t in Nuka but in
vegetables before fermentation. Then the lactic
acid bacteria move to Nuka and increase in it.
@ didn’t ferment and so we found that animal
lactic acid bacteria can’t increase in Nuka.
(From experiment 3) By pickling cucumbers
for many hours, vitamin C in them increased by
picking cucumber for many hours. So we found
that pickled cucumbers are better than natural

ones judging from nutritive value.

- BEMEEHR—L DA (written by Hisao Nagasawa

+ 7x4/3—G (Nissui pharmaceutical co.)
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Abstract
We thought to express “choice in our life” .
We compared it with a Chinese character
“MICHI” .
In addition, we decided to perform making our
work,
so that we could tell how dynamic calligraphy

is.
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