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Too SVEUT-BHE, ZORLRICHECH S LW Sh 5, B, 29b—2X (Lac)

LR LN 2 i, —hF 4 flA Ve, # 1 ERTHWBE L BT Of %

[k 2] BED~2—/—r n~< T 7 ¢ — L BB ORS

FEOSITITIE, == o= b EFEY RV, &8 0. 10mol /L FAIEE ., HEEFAR
No. 50 (20cmX 18em) 12 0. 10 L AR L, DAL, BRIEEAT0% 1-7 173 —L/KEs
W, BB 1= 18— BTV k=32 1 #HVEBR ARG L, B
B, Ao o—e —H (R 1) AW T 30°C TR Uiz, Jefaid, mYeeEiiis4
VW, ARSI RN, PR S, MR T b OTEEICENE, SR, 2o
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Plain Explanation of RSA encryption
-Reproduction of encryption and decryption using string “YASHIRO” with RSA-
Hiroyuki Sakato Mitobe Akira Midorikawa Ryo Miyazawa Natsuki Yoshioka Shoji

1. The purpose of this study

RSA encryption algorithm is a de-facto encryption algorithm to make inter-node communication through the
Internet secure. Though we have heard the name before, we didn't know how it works. So we decided to learn RSA
so that we can explain the algorithm in a simple and clear way.

‘2. Explanation of algorithm
Here’s how RSA algorithm works. Note that M is plain data, C is encrypted data, e is public key, and d is private

key. Public key is used to encrypt data, and the private key is used to decrypt the data.

n = pq (p and q are big prime numbers) --- stepl]
o) = (p-1)(g-1) --- stepO
encryption: Me=C(mod n) --- step[]
decryption: C¢=M(mod n) --- step(
Ci=(Me)i=Med=M(mod n) === step(

Private key d = (rp(x) +1)/e (r is an integer) ---stepO

OFirst, we choose two BIG prime numbers p and q (approximately 200 digits) and calculate the product n=pq.
This number n is used as modulo when encrypting or decrypting data. Usually, n and e are publicly available,
but private key d and the two prime numbers p and q are keep concealed.

OSecond, we will introduce Euler function, denoted ¢(n). This function has a property so that given a number n,
the number of all relatively prime numbers less than n are returned. For example, if n=5 ¢(5)=1,2,3,4. And if
n=8,

0(8)=1,3,5,7. If n is a prime number, of course, p(n)=(n-1) holds true. So, if n is a product of two prime numbers
n=pq, (n)=(p-1)(q-1) holds true. This function is used to calculate private key d in later process.

OIn order to encrypt plain data M, we calculate encrypted data C so that M to the power of public key e congruent
encrypted data C modulo n. Me=C(mod n)

OAfter that, in order to decrypt encrypted data C, we calculate plain data M so that C to the power of private key
d congruent plain text M modulo n. Ci=M(mod n)

OWhen we perform decryption, we followed the formula Cé=M(mod n). Let’s replace C to Me(shown in D), then we
get formulaO(Med=M(mod n)).

O We have to calculate private key d in order to decrypt the encrypted data C. Here, we go back tol3, using Euler
function @(n). This function has a property so that,

a®m=1(mod n) holds true, where a and n are relatively prime numbers.

We raise both sides to the rth power and we get this formula,

a9W=1(mod n). Then, we multiply both sides by a and get another one

arW+1=a(mod n). You can see that a to the power of rg(n)+1 congruent a itself modulo n.

Comparing this equation with the equation shown in0(Me=M(mod n)), re(n)+1 and ed plays the same role. So
re(n)+1=ed also holds true.

Therefore, private key dis d = (r@(n)+1)/e ---O

As you can see, we can actually calculate the private key d using only what publicly available. Since d is the key to
“decrypt” the data, isn’t this critical? In fact, eavesdroppers cannot calculate them easily, unless we choose two
BIG prime numbers. In O, We have chosen two BIG prime numbers p,q, and we calculated the product n=pq to
use as modulo. Then look at formula O:d=(r@(n)+1)/e, in order to calculate private key d, we have to calculate
@(n)=(p-1)(q-1). If you know what n’s factors are, you can calculate this easily. But thinking of eavesdroppers,
finding out the factors of big numbers (at least 200*200 = 40000 digits!) takes long time, even with the help of
computers. Now you can see it. In order NOT to leak the private key d, we choose two BIG prime numbers p and
q so that the product n will not be factored forcibly. Initial choice of two prime numbers determines the whole
security level.

3.Demonstration

We assume that no one could understand what the above section was telling you at all. But don’t worry.

We go on a demonstration so that you can understand the concepts well.



Suppose that Alice wants to send confidential data “YASHIRO” to her friend Bob through an unsecure network,
where there may be some eavesdroppers waiting for the information. Alice uses RSA algorithm in order to send
data securely. Here’s how. (From here, we denote each stage using [1~71, which was used in the above section so
that you can see the relationships.)

OFirstly, we define constants as follows:
p=17, =59 so n=pq=1003, e(n)=(17-1)(59-1)=928, e=65537(constant)

Convert the string “YASHIRO” into numbers according to the internal code of a computer (everything in a
compute is treated as numbers). In this case, “YASHIRO” becomes (121 97 115 104 105 114 111).

O Secondly, encrypt the data (121 97 115 104 105 114 111) according to the formula Me=C(mod n)
Since e=65537 and n=1003, we get the following encrypted data
121-> 12165537=920(mod 1003)

97 -> 9765537=148(mod 1003)

115->11565537=319(mod 1003)

104->10465537=529(mod 1003)

105->10565537=139(mod 1003)

114->11465537=165(mod 1003)

111->11165537=43(mod 1003)

So, the encrypted data C is (920 148 319 529 139 165 43).

Alice sends this data to Bob.

0,0 After Bob receiving this encrypted data, Bob tries to decrypt it. But first he needs to calculate the private key
d from what publicly available e=65537 and n=1003, according to the formula d=(r@(n)+1)/e. In a real-world
situation, we calculate ro(n) —ed =1, which is an indefinite equations.



Making Electricity by
Mechanical Pencil
Yokosaka Kaede Kakuda Nozomi
Hori Saya Takahashi Chiyomi

1.Motive

Today, the generation of electricity using
renewable energy attracts attention instead
of unclear power generation and thermal
power generation.

We thought that there might be a
generation method that can be in use by
vibration and so on, except for the methods
that have been already studied deeply such
as wind power generation and solar power
generation.

And we want to make good use of our system
to solve the shortage of energy and to secure
electricity at the time of the disaster by
using the energy that is usually abandoned.
2.Goal

Combining a piezoelectric element, a coil
and a make a familiar

magnet we

hypersmall generator, the mechanical

pencil which generates electricity.
3.Experiments
First, to save

+ electricity

effectively, we

conducted two

(Generator|

experiments to find a suitable capacitor in

Picturel. Circuit Diagram

these two cases.

1. Generating electricity with piezoelectric
element
2. Generating electricity with piezoelectric
film

@ Experiment()

- Connect 6 sorts of capacitors to the circuit
(Picturel), and put the piezoelectric element
on the mechanical pencil’s cap and push it

50 times

<OResults T

I Capacitors ‘

We measured the biggest

(Capacitance-Voltage) ‘

potential difference in | 1000pF-25V

| 16
[ 17
[ 17

| 5.8

\
using 22pF - 35V, 10p —
F - 25V capacitors. We _];();F-_l(;_\-_ 6 e
found that the smaller R—
capacitance it is, the eV |
larger power it can save. 104F-25V

| 55

Voltage (V]

Graphl. 6kinds of capacitors and

@ Experiment@
- Connect 6 sorts of capacitors to the circuit

(picturel), and press the piezoelectric film

50 times )

Capacitors

Voltage
ORE‘SUItS (Capacitonce - Voltage)
Plezoelectl'lc ﬁlm 100pF - 25V 0.03

generated much less 100pF - 16V 0.03
voltage than 47pF 35V 0.04

22pF- 35V 0.14

Graph2. 6kinds of capacitors -
10pF - 25V

and generated voltage (with

piezoelectric film)

generated voltage (with piezoelectric

vl



piezoelectric element, and that was not
enough for big capacitors to save power.
Like in experimentl, 22p F - 35V, 10pF -
25V capacitors was able to save the largest
voltage. Considering the suitable size to set
into the mechanical pencil, we decided to
use 10pF - 25V one.

@ Experiment &)

Finally., we investigated the voltage that
was generated by electromagnetic induction
of coil use as in an experiment (3.

The coil we use is 7 millimeters in diameter,
15 millimeters in width, 3000 roll of coil and
10 pF-25V capacitor

OResults

Graph3. Voltage change by the

Voltage

\ number of shaking

5.52—>.79—8.12——5 .93

10 50 100 ) 150
the number of shaking

When we shake 100 times, the voltage

grows highest. But it seems that there are

no great differences compared with 10 times.

We got the voltage of 5.5V when we shook 10
times. So we can get enough voltage to make
LED luminous.

4.Summary

According to the contents mentioned above,

we propose this model in the picture2.

The model mainly consists of four parts.
1 .An outside part

This covers other part, and we put a
piezoelectric element, a piezoelectric film, a
capacitor and a switch to turn on LED.
2. A middle part

The coil is fixed in it.
3. An inside part

This is a tube in which you put lead of
mechanical pencil. And there is a
neodymium magnet, which moves along
the tube.
4. A cap

There is a LED light bulb in the cap,
which is connected to the body of  the
mechanical pencil, so that we can light on
the bulb.

Picture2. The model of the mechanical pencil

5.The future tasks
Completion of model.
To collect a date of electricity output

when it's actually used.



Repurposing of Cement

Utibori Hironori, Kukihara Kakeru, Takato Syota

1 Purpose :

Concrete has been used for a lot of buildings since the rapid growth era. Also,
reconstruction of the concrete buildings erected during that time has been increasing.
Much of the gravel of the repurposing concrete which was
left over is put in the concrete again and used as recycled
aggregate. But a part of the cement constituent in the
repurposing concrete is used mostly for earth filling and
construction foundation. As a great amount of concrete

becomes industrial waste, we would like to consider new

ways of efficiently repurposing the cement constituent.

Figure 1 Repurposing Cement

2  Process :

The main constituents of cement have the base ingredients such as calcium
hydroxide, aluminum hydroxide, and ferric hydroxide. Thus, we came up with the
following utilizations and experiments based on the peculiarity and ingredients of
the cement.

A) Removing Metal Components from the Repurposing Cement by Using Acids

B) Measuring the Quantity of the Base

C) Neutralizing Acid Soil by Using Repurposing Cement

3. Result of Experiments and Consideration :

A) Removing Metal Components from the Repurposing Cement by Using Acids :

We dissolved the repurposing concrete in hydrochloric acid, then toxic gases were
emitted and the liquid changed color into vellow-green, then we filtered the liquid.
When we added ammonia water into the liquid, the reddish-brown precipitation
showed a reading of around pH 3. When we took the precipitation out of the liquid
and dried it, a reddish-brown material and white material arose separately. When
we added ammonium carbonate solution to the filtrate, we got calcium carbonate out
of the precipitation. When we dissolved the repurposing cement in sulfuric acid, a

white precipitation was created. We thought the white precipitation was calcium



sulfate because nothing occurred when we added ammonium carbonate to the filtrate.
Also we were able to take the reddish-brown and white precipitation by adding
ammonia water to the filtrate as we did with the hydrochloric acid. We reran the
experiment to check on iron and aluminum ions which we took out through the above
experiment. We dissolved the aluminum as a complex ion by adding excessive sodium
hydroxide solution into the mixture of ferric hydroxide and aluminum hydroxide and
filtered to take out the remaining ferric hydroxide. We precipitated aluminum
hydroxide by adding hydrochloric acid into the filtrate.

B) Measuring Quantity of Base :

We measured the pH of the solution while gradually adding repurposing cement into
hydrochloric acid. We drew a neutralization titration curve based on the data and
examined the Neutralization point from this graph. We learned from this experiment
that 320g of repurposing cement contains the base of 1mol.

C) Neutralization of Acid Soil with Repurposing Cement :

We neutralized soil with the cement and raised radishes. Then we measured the
height.The radishes which were added to the repurposing cement grew better than
the ones with “only acid”. We thought that radishes grow better because the acid was
neutralized by adding the cement to the soil and it became
close to neutral. It was proved that adding repurposing
cement into the soil did not have a negative effect on growth
of the radishes, since there was no obstacle to the ground
when adding repurposing cement into the soil. After that,

we tried to neutralize the soil with hydrochloric acid and

nitric acid. However, both of these were not suitable for the
neutralizer. Figure 2 radish

4 Conclusion:

- We were able to extract constituents of calcium, iron, and aluminum from
repurposing cement by using acid.

+ 320g of repurposing cement contains a base of 1 mol.

- It is possible to use the cement for acidic soil of sulfuric acid as the neutralizer.



Study of the Gennoishi formation

MACHIDA Saya, MATSUSHIMA Ai, and KITABAYASHI Yuna
1.Background and Purpose:

Gennoishi was taken out from the shale of the Bessho Formation (Northern Fossa Magna
Region) in Ueda-city. In 2008, our former students Miyazaki et al. determined it as calcite
(CaCOsz) by XRD. The crystal of the mineral is always shaped like an arrowhead, and the
process of how it's made is still unknown. We tried to obtain knowledge through
crystallizing calcium carbonate in mud because Gennoishi is formed in mud.

2.Methods and Results:

We made crystals by incubating CaCl.aq and Na:COsaq in our original device made of jar
and pipe which was filled with silicic acid gel, gelatin or agar. These crystals appeared as
different shapes from each other, but were all identified as calcite (CaCOs) by XRD. Crystals
formed in agar looked like a rough cube and those formed in gelatin looked like a football.
Crystals formed in silicic acid gel had a beautiful cleavage plane. We thought these
differences were really interesting.

In agar, gelatin, or silicic acid gel, we made crystals, but those crystal shapes were different
from each other.

Next, we tried to make similar crystals formed in shale’s mud, in which natural Gennoishi
is usually found.

The crystallization method was the same as the one with gels. We left the apparatus stood
for 5 months. Then we observed the

crystals using an electron crystals in shale’s mud(4cm)

microscope, and we found that the No.1

crystals were shaped pentagonal S WO P ® 5 a ..

polyhedron. Furthermore, XRD crystals in shale’s mud(4cm)
No.2

analysis showed those were also

e ] h‘h_ e @

e Y VU | .n‘- ~ .... A, ,._...,. A A,
= CaCQ; (calcite)
ICDD PDF 75-6049

calcites. We found, however, the
size of the crystals in this condition
was much smaller.

Intensity (arb. units)

We measured the speed of the

. Si03
water flowing down through columns 1CDD PDF 79-1910

filled with agar, gelatin, silicic acid

gel, or shale’'s mud. Then, we found | | | i

the water in shale’'s mud flew down 10 20 30 40 50 60 70 80
2theta [ degree

Figure.1 XRD of crystals in the shale’s mud

faster than in all the other materials.

For this, we thought, in such fast
flow condition, Ca?* and CO3? could meet only for limited period, and this prevented the
formation of big sized crystals.

3.Consideration:

Ca?*and CO3% in mud spread more quickly in water than in gel. It formed an aggregation of
crystals with pentagonal polyhedron in a mass by filling gaps between soil mud grains and
then formed an extremely thin white layer. '



Making a capacitor using “Slime”
Makihito Nakamura Yuta Suzuki Yuki Nozawa Kojiro Baba
1. Abstract
The Electric Double Layer Capacitor (EDLC) is an electrochemical capacitor with very large energy
storage. It consists of two metal plates and an electrolytic solution. According to the preceding studies,
using the gel as an electrolytic solution can prevent leakage.

We tried to increase the capacity by changing the concentration of the electrolytic solution.

2. Method

(1) Slime made by mixing a borax aqueous solution and a Poly Vinyl Alcohol (PVA) aqueous solution: We
measured the capacity of capacitors made with the slime (Figure.1) changing the concentration of PVA.
(2) Slime made changing the concentration of borax: We measured the conductivity using copper board as
electrodes.

(3) A capacitor was made under the same condition as experiment (2): We measured the capacitance.

Aluminum foil

] Slime

1 —

—=
—— —— } Separator Figure.1 The Structure of the Capacitor

3. Result
(1) Concentration of PVA and Capacitance: Little change in capacitance was found. This is because the
amount of ions did not change even if the amount of PVA did.

(2) Concentration of Borax and Conductivity:

\
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Q | g 700 - |
S 016 - - 3 | g
g 014 o, 600 |
S 012 B 500
= oa s
g 01 g 400 - e
L 0.08 l LA 300 J e
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0.04 - ¥ 200 e
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j 0 2 4 . 0 ! ) T e T
| . | 0 1 2 3 4
Concentration of borax%] ‘ 1 Concentration of borax[%) |
Graph.1 Graph.2
Concentration of Borax and Conductivity Concentration of Borax and Capacitance

According to Graph.1, conductivity increased in proportion to the concentration of borax between 0% and
2.5% and decreased afterward. This was caused by the interaction of ions in slime. From this result, we
assumed that capacitors made with slime, which contained more borax, had more capacitance to some

extent.



(3) Concentration of Borax and Capacitance:

Capacitance increased as the concentration of borax became thicker, but it began to fall when the
concentration of borax reached 1.0% (Graph.2)

On the interface of the electrode and slime line ions, a layer formed, called "the Stern Layer". Also
another layer called "the Diffuse Layer" was formed away from the electrode. Set together, they are called
"the Electric Double Layer" (Figure 2).

+ =2 When capacitance of the Stern layer was constant, the capacitance of the diffuse
I 6 @ layer should have come closer to certain value. In this case, however, the whole
+ 6@ capacitance did not converge, but decreased, as the concentration of borax got

: 6 @ thicker. Thus, we can assume that the capacitance of the Stern layer diminishes
I 6 e for some reason and causes this.

= O

+

* &b

Figure.2 Structure of Electric Double Layer

4. Discussion

There were no correlations between the concentration of PVA and the increase of the capacity.

We found that the more the concentration of PVA increased, the more the capacity increased in some
range.

Our goal was to make a capacitor with 1mF, but the maximum value of the capacity was 744 u F.

We have not been able to reveal how the capacitance stern layer changed.

If we can express the capacitance in the equation, we can find the concentration of borax when the

capacity reaches it's maximum.



Making an Aluminum Battery
Ichinose Tomoya  Tukada Yuuki Hondo Fumihiro

1. Introduction

It is well known that the battery supports our lives. We wondered why aluminum was not used
for generating batteries. First, it is a light metal and second, it seems that it can generate high
voltage because it gives off three electrons when it is ionized. Also it is the third most abundant
substance in the Earth's crust. The problem of making an aluminum battery is aluminum
hydroxide. It prevents aluminum batteries from reacting. We must prevent the aluminum
hydroxide from coming into being. Therefore we used different electrolytes at the positive and the

negative electrodes, separating them with the cation-exchange membrane.

2. Methods s 15
There are three experiments that we carried out. E 10
(4]
@ Using Various Metals (Al,Mg.Pb.Cu.Zn) for the -~ 08 |] Iﬂ [I]
\\;« 0 £ m NS =] S[I]
Negative Electrode: 0 10 20 30
. Elasped time (min)
We used NaOH(0.1mol per liter) for the electrolyte, DAl BMg 8Pb 8Cu OZn
and the same with the Binchotan charcoal for the | Graphl. Comparing Al with other metals

positive electrode. We measured the voltage of them

without a motor and the voltage of only Al,Mg

with a motor. Omin | 5min | 10min | 15min | 20min | 25min | 30min

Al | 1. 0.9810.89 [0.83 [0.76 |0.70 |0.64

[g]
=1

@ The Comparison of Various Electrolytes: || M& | 0-02 | 0.000.00 }0.00 | 0.00 }0.00 }0.00

Table 1. Compare Al with Mg

We used the charcoal for the positive

electrode, and an aluminum plate (1cmx1cmx0.5mm) for the negative electrode. In this

experiment, we changed the electrolyte to

sodium hydroxide, hydrochloric acid, brine, 51 aa_

aqueous solution of aluminum chloride, sulfuric % °-‘._.-.... =

acid, and nitric acid. Then, we measured the 5 N . e - - - o -
voltage of each the solution for 30 minutes. o - : DO eeeeC0eeee000 00

== AICl, in membrane 1.0mol/l

® Using NaOH for the Negative Electrode,

| Graph 2. Comparison of low voltage for only NaOH,
AICl; at the Positive Surrounded with the only AICls in the exchange membrane, and NaOH and

Cation-Exchange Membrane: AICls in the exchange membrane

We formed the cation-exchange membrane into a tubular shape by using a hot bond. Next, we
used the charcoal at the positive electrode, and an aluminum plate (1cmx1cmx=0.5mm) to the

negative electrode, and AICIz (1mol / L , 100ml) to the electrolyte. Then we measured the voltage



of each the solution for 30 minutes.
3. Results

® Graph1 shows aluminum and magnesium indicated the same high electromotive force and

continuity. Therefore, we measured voltage only for aluminum and magnesium by connecting a
motor. Table? shows that the voltage was higher in aluminum than magnesium. To measure the
voltage without resistance as with a motor is just the potential difference, so in fact, it does not have
to react. However, to measure with resistance needs a reaction. Because of these reasons, the
voltage of magnesium was nearly zero (0). Thus, we know that with aluminum it was easier to
generate electricity as a battery than with magnesium.

® We found it better to use AICIs for the electrolytes, instead of NaOH. So,we tried to use itin

Experimennt @.

® When the cation-exchange membrane was used, it had a high electromotive force and

continuity. But only the AICI3 solution was better than the other two. Accordingly, using the
mixed electrolytes NaOH/ AICIs for the cathode and anode was inferior to the AICIs electrolyte

cathode and anode.

4. Review and Outlook

It is difficult to say if we achieved our goal. The battery we made was from an aluminum soda
can from our school garbage. We measured the voltage for a day to verify whether our aluminum
battery could be used or not.  Still we must gather more data and analyze it in detail.



Extraction of ant’s Trail pheromone

Saito Nozomi Nakajima Yuri Hattori Kano
Hanyu Manami Yanagisawa Karen
% Trail pheromone: The pheromone show the way to food.
1. Purpose of this study
Ants are one of the typical creatures that form society. To maintain society, ants use complex system of
communication. Ants use many kinds of pheromone to communicate with each other. They create a line using Trail
pheromone to carry bait efficiently. When ants find bait, they secrete Trail pheromone from the abdomen, other ants
sense and trace it. We extracted the Trail pheromone as a preliminary experiment through which we expected to
decide our study theme depending on ants’ reaction. However, the ants did not respond to the liquid which we
extracted. Therefore, we examined which condition would be suitable for extracting the Trail pheromone would be
most likely to react to.

2. Method

(DWe caught twenty ants.

@We left them without feeding for a day.

@ Next day, we froze them all day.

@We separated frozen ants into three parts : head, chest, and abdomen.

(®We soaked each of them in 1.0ml ethanol, extracted pheromone from them crushed with a glass stick, and left it for
ten minutes.

®We drew the shape of “S” on the paper with extracted liquid. We did the same thing with ethanol as a control
experiment.

(@We put the same type of ants on the line of the extracted liquid and observed them.

Because ants include many materials in their body, an extractable solvent extracts a lot of materials at the same
time. So in this experience, we set the criterion that if the ant followed half of the line, it proved to be true that Trail
pheromone was extracted.

There were nine patterns in the conditions of the experiment above. The patterns are summarized as follows;
(DThe numbers of ants used for extraction were 20 in Experiment 1, 30 in Experiments 2 to 7, and 60 in Experiments
8t09.

@We fed ants in Experiments 1, 6-1 to 9, did not feed in Experiments 2 to 5.

®We froze ants all day in Experiments 1 and 2, and for a few minutes in Experiments 6-1 and 6-2.

@We divided body parts into head, breast and abdomen in Experiments 1, 2 and 6-1 to 9.

(®We set up the extraction time to 10 minutes in Experiments 1 to 4, and to 15 minutes in Experiments 5 to 9.
®We used water as a solvent in Experiment 4 and used ethanol as a solvent in the other experiments.

®We used 1.0 ml of solvent in Experiment 1, 1.5 ml in Experiments 2 to 8, and 6.0 ml of solvent in Experiment 9.
®We painted extract on a tree trunk in Experiment 5 and painted extract on paper in the other Experiments.
(@The experiment which the ant follow the line of extract was Experiments 6-2 to 9. '

4. Summary

Judging from the experiments we conducted before, we found that some ants follow the line of the extracted liquid
using their fellers under the following conditions. First, we need thirty ants and ethanol (solvent) of 1.5 ml, because
we could observe the minimum reaction of ants. Equally, we need fifteen minutes for sampling. Ethanol can be mixed
with polar solvent and organic solvent easily. Therefore, we think ethanol is suited for solvent. Second, we think it
favorable to separate ants’ abdomen from other parts of their body because ants’ trail pheromone can be extracted
from part of abdomen.

We suggest the improved method of the experiment.
(DWe catch thirty ants.
@We feed honey to them.
(@We freeze them for a few minutes to stop their action.
@We separate only a part of abdomen.
(®We soak them in 1.5 ml ethanol, crush them with a glass stick, and extracted for 15 minutes.
®We put extracted liquid on the head of a brush, drew a shape of “S” on the paper .As a control experiment, we drew

the same shape only with ethanol.

DWe put same type of ants on the line of the extracted liquid, and observed how the ants reacted to the liquid.



Blepharisma’s action with colors and intensities of light

Fujimaki Fumia Ito Fumiva Katsuno Tomoka Moteki Yuri

1. Purpose of the study

Blepharisma japonicum, a sort of ciliate, escapes from bright light. This reaction is called
“Light avoidance behavior”. In addition, Blepharisma have red pigments called “Blepharismin”
in their body, and their color changes into blue and white when they are exposed to light, We

cultured Blepharisma, and exposed them to various colors of light to examine the speeds of i ?

their light avoidance behaviors and the changes of the colors of their pigments.
(F‘:‘gure 1’ Blepharisma)

2. Method
First, we cultured blepharisma to increase them in incubator set at 20 degrees Celsius. The broth is Choke Leh
solution (distilled water 1L, NaCl 10mg, KCI 4mg, CaCl2 6mg, and few grains of raw rice.) Second, we exposed
blepharisma to LED light for 80 minutes to examine the change of their pigments and their swimming speeds every
10 minutes. The colors of LED light are red, blue, vellow, and green. The intensities of LED light are 5klux and

10klux. We used new blepharisma for each of the conditions.

3. Result and Consideration

& 0 10 20 30 40 50 60 70 80 According to the figure 2,
B A
B G A blue lights encouraged their
X A
R A colors to change most,
0 10 20 30 40 50 60 70 80
B o) ) followed by green ones,
SkLux 2 S L O Q yvellow ones, and red ones.
Y O
R o We found that the shorter
0 10 20 30 40 50 60 70 80
B A @) © 5 wavelength lights, the more
10kLux 1—2 A 1O O 2 . .
Y A @] © 3E influential. In addition, the
R A (@]
0 10 20 30 40 50 60 70 80| more intense lights exposed
B A @) © 5t i e § "
the to, t ster t y
— G A [e) © 3E em to e faster ey
Y A © 3E
R A changed colors.

(Figure 2: result)

We could not find any correlation between the speed of their swimming and the intensities of lights under any
condition of colors. We expected that the longer we expose lights to them, the faster they would swim to avoid lights,
or that they would become slower because they would be weakened. Actually, however, the results were affected by
individual differences in nutritional condition and adaptability to lights. Therefore, we cannot conclude about the
speeds of their swimming.

Accordingly. we can conclude that the most influential condition is to expose Blepharisma to 10klx. blue lights.
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1 Purpose

Are lactic acid bacteria in yogurt alive in intestines?

- Some survive the stomach digestion and reach the intestines -

Ryousuke Adati

Yuuka Ozawa Kai Kusama Mebuki Hanatate
The teacher in charge Hideo Nishizawa

We were interested in fermented foods, which have drawn the attention of many people in recent years,
and took up lactic acid bacteria in yogurt as the object of our research. We tried to confirm whether they
could reach the intestines while they were alive and then considered the timely and effective intake of

them.

2 Method

We cultured the bacteria under the same conditions in which yogurt is digested in the stomach and the
intestines, fixing the suitable medium pH value and the culture time. We used MRS medium, which

contains glucose, a simple sugar.

Procedurel First we prepared LLG21 and R1 yogurt diluted to 10,000 times. Then we diluted it
furthermore to 10 times with three types of solution adjusted to pH1, pH3, and pH8(3% 1), and just with

distilled water.
Procedure2

We put the diluted yogurt in an incubator for a certain period of time(3¢2), shaking it

every hour, and then we seeded.
After we cultured at 37°C for two days, we counted the number of colonies.

Procedure3

(% 1 0 °number)

2 h
4 h

700
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500 48
400 - —
300 2763 i 4 1 B
200 1439 161.6 ) |
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100 1o =3
0 t t }
pH1 pH3 pHS8 K
distilled water
(Chart 1 The number of LG21 lactobacilli)
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(Chart 2 The number of R1 lactobacilli)

3 Results

The graphs on the left show the number of
lactobacilli per petri dish. We calculated the
approximate number from the number of colonies.
We can see from Chart 1 that each number of LG21
bacilli in the case of pH1, pH3, and pHS8 is smaller
than that in the case of distilled water, and that the
number is generally smaller in the case where we let
them stay longer. It can be seen from Chart 2 that
the number of R1 lactobacilli is also very small in
the case of pH1 solution. We can say that only a few
of them can survive the digestion on an empty
stomach and that they will decrease in number as
time goes by, even after they get into the intestines.

4 Consideration

If you eat yogurt when you are hungry, almost all
the lactic acid bacteria in it will soon die. If you eat it
after a meal, however, more of them will possibly
survive. That is because the pH value of gastric juices
is higher in a full stomach than in an empty stomach.
Although lactobacilli decrease in number, there is a
higher possibility that they will survive and reach the
intestines in the case of eating yogurt after a meal.
We conclude that we can obtain lactobacilli more
effectively if we eat yogurt after a meal.

(3 1) The solutions of pH1 and pH3 were made from HCI] (12mol/L), and that of pH8 was made from NaOH.

pH1 is equivalent to the pH value of an empty stomach. pH3 is equivalent to that of a stomach in the
course of digestion. pHS8 is equivalent to that of a small intestine.

(3%2)We left the petri dishes as they were for two or four hours. "Two hours' means the period of time when

carbohydrates stay in the stomach. 'Four hours' is the period of time protein takes to be digested.



The cause of whirlwinds which occur on campus
Kubota Tatsuya Kubonoya Ayumi
Kobayashi Koto Kondo Shu Yamamoto Kei

1 Purpose of the research

We find a whirlwind occurring on our high school campus. According to earlier studies,
the main cause of whirlwinds is the difference of temperature between near the surface
and high above. The difference on our campus, however, is only very slight. So we
presumed that there might be another cause, and carried out research. It is difficult to

measure the quantity of air. Therefore in our experiments we used water instead.

2 Outline of the research

Two kinds of swirling water currents were confirmed in the experiments. One was the
downward current (the swirling current A). The other was the upward current (the
swirling current B), which is considered to be very similar to the whirlwind. We used
Color-code-media in order to make water currents clearly visible. First we measured the
temperature and pressure of the water in a beaker in relation to the occurrence of a
swirling current A. Then on the basis of the results, we carried out model experiments

with a water tank.

3 Results and discussion
(1) The weather conditions in which the whirlwind occurs

First we measured temperatures when whirlwinds occurred. One thermometer was set
on the ground and another at a height of eight meters on a wall. The average difference
of the temperatures was very small, only 0.32 degrees. We presumed from the result
that there should be another factor which causes whirlwinds, other than the
temperature difference.

(2) The experiment with a beaker

We calculated the speed of the swirling current A with the following formula.

{The depth of water (cm)) / (The time the swirling current A takes to reach the bottom
of the beaker (s)) = (The speed of the swirling current A (cm/s)]

Water with three different temperatures was used ; cold water (1°C), water with
normal temperature (19°C), and heated water (70°C). And in each case the way of the
occurrence of the swirling current A was almost the same. We also changed the water
amount, increasing water by gradual and regular addition of 100ml. The speed of the
swirling current A became faster as the amount of water increased up to 500mL. But

with more than 500mL water the speed decreased. This is because the water pressure



was stronger than the power of the water current A .

(3) The model experiment using a water tank

We set three plastic boards (or walls )

as in the pictures on the right,
reproducing the situation of the school
campus. Figure 1 shows the distance
from the stirring bar to the swirling
current B. In the case where the
distance from the stirring bar to the
middle plastic board was 6~18cm, the
current B occurred by the board. When
the distance was 21~27cm, the swirling
current B occurred 12~18cm away from
the stirring bar. Even though we
changed the height of the plastic board,
the location where the current B
occurred didn’t change. The swirling
current B, however, didn’t occur at all

when we made the wall of plastic board

Picturel Picture2 Picture3

Figure 1
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5 em high and the distance between the stirring bar and the board more than 24cm. It is

considered that another turbulent flow was made when the swirling current A collided

with the plastic board, and that the swirling current B was caused by these two types of

currents passing each other.

4 Conclusion

We can say that the difference of temperature has little to do with the occurrence of

the whirlwind on our campus.

It is considered that a wind with more than a certain amount of speed in laminar flow

collides with a wall of the school building and part of it becomes a turbulent flow, and

then a whirlwind is caused by these two types of flow passing each other.
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