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The Methods to Raise the Voting Rate of Youth in Nagareyama City

Purpose of the study

We participated in a contest which is
called “Digital Innovators Grand-Prix (Dig)”
because we thought that we would be able
to solve several problems some cities had.
The mission we undertook is “Raising the
voting rate of young people in Nagareyama
city” so we investigated why young people
avoid voting and how to improve their
voting rate.

Method

First, we investigated whether or not
young people were interested in policies
that politicians promised to carry out. We
handed out questionnaires when a mock
election had been held at Yashiro High
School.

Second, we used Buzz Finder with
which we can search the number of tweets
that meet certain requirements on Twitter.
Result and Consideration
Definition of the youth

In Nagareyama city, whose population is
increasing, it is found that the voting rate
The
voting rate has been decreasing while the

of newly eligible voters remains low.

number of voters has been increasing
(Figure 1). Second, though 35-39 years old
population has been increasing most

greatly and the 0-4 years old population has
been the 20-24 years old
population has been decreasing (Figure 2).
Based on the data, we should focus on the
child-care generation of its 30s in order to

increasing,

raise the voting rate.

The number of voler and the voling rate of
Congressist genoral oloction in Nagareyama city

ajes Burjoa ayl

19104

Figure 1

Tanaka Yu Tobo Ryosuke Nagayama Kei
Therefore, we define the youth as the child-
care generation of its 30s.

Construction according to the age hierarchy

Increase and decrease comparison in Nagareyama city
(2010-2005)
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Figure 2
(2) Commitment which attracts the youth’s
interests —Proposal)

The voting rate that we want to raise is
that of their thirties. Therefore, it is thought
that they are highly concerned about medical
treatment, in particular child medical
treatment. So we propose the first proposal:
Candidates should adopt child medical
treatment policy as one of the issues of the

election.
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Figure 3 The number of tweets in terms of medical

treatment, finance, and education, on November 1,
2014.

In the research of the election which was

conducted in Yashiro junior high school
attached to Yashiro high school, the most
interesting issue was found to be medical
treatment. In addition, the analysis of Tweets
by the application Buzzfinder showed the

same result (Figure 3).



(3) Means of election — Proposal@
The youth uses the Internet to gain the
information of election (Figure 4). Couples
in their thirties are busy because they both
work (Figure 5). We should prepare the means
which enables them to vote easily.

Main source of election’s information
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Frgure 5
Based on the analysis, we propose the second
proposal: The Election Administration
Committee should take the means which will
enable eligible voters to gain information and
vote with their smartphones.

Reference
The open data of Nagareyama City
http://www.pref.chiba.lg.jp/shichou/gvousei/
gyvouseikaikaku/nagareyma?2.html




The secret that a top is not monochrome though it is monochrome

Kuraishi Maika Unno Sayaka Miyazaki Er1 Takematsu Maho

1.Research overview and objectives

There is a top named "Benham’s top" whose surface is composed only of black and white. When we turn
it, its surface color changes as well. It is said that the phenomenon happens due to optical illusions so we
cannot take its pictures. But actually we tried turning a top and were able to take pictures of the changed
color of the surface. We wondered why we could take its pictures. So we focused on its
spinning speed and different kinds of lights. We examined under what conditions we can {
take photos.
2. Research methods
I . We examined the colors of the surface top under the following colors: LED-red. LED-blue, LED-yellow,
LED-white, incandescent lamp, sunlight and fluorescent lamp
Il. Analysis of the spinning speed and the flash of the fluorescent lamps by means of a high-speed camera
3. Experiment results and consideration
1. We were able to see other colors than white and black under fluorescent light, whereas we could not see
any other colors under LEDs, incandescent lamp, and sunlight.
II. We observed the lights when we took videos of LEDs, incandescent and the fluorescent lump with a high
speed camera. As to LEDs, incandescent lumps, lights themselves turn strong and weak as time goes
whereas the fluorescent lump flashes orange light on and off, emitting constant light of white, which lets us
see orange and white light in turn. Then we used a stroboscope instead of a fluorescent lump and
examined whether we could see the phenomenon. We flashed the stroboscope at the same speed as the
fluorescent lump: 132 [times/s]. We could not see the black and white or any color except the source of light

on a top. As a result, I found that the targeted color can be seen by only o
Spectrum distribution map

flashing of the source of light. So, we focused on spectrum of the EX-N: 3 wavelength form neutral Wh“el
fluorescent lamp and other light sources. n )
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The right graph (Figure 1) shows the spectrum of the same type of | S _

5 ellow
fluorescent light that we used for the experiment. As we can see the § “r ]
graph, this type of fluorescent lamp has some strong wavelength bands. wf i
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These colors such as blue, vellow, green, and orange might be seen | & )
prominent. When I turned a top under a fluorescent lamp, the two kinds r
of colors, orange and blue, were reflected on the top, but the other ww W M W e
. . Wavelength ‘nm/
prominent color, light green was not seen on the top.
Figure 1
4. Summary =

At first we thought that the color appeared under fluorescent light wad due to flashing of the light.
However, the color was invisible under the stroboscope flashes, so we concluded that the color appearance on
the surface of the top was not due to the flashing. Therefore, we examined the wavelength of spectrum and
found that there were some strong bands of wavelength in fluorescent light. Finally. we concluded that
there were two conditions on which we can see the color on the top and take pictures of this color. First,

light source should be flashing. Second, light source has some prominent wavelengths in its spectrum.



Study of the Absorptiometer

Yanagihara Keigo ~ Nakayama Shunsuke  Ishii Hiroshi
1. Purpose of the study
The purpose of this experiment is to make the mechanisms of the absorptiometer simple keeping its quality. The
absorptiometer consists of three main parts: a source of light. a spectroscope. a photometry. We used a projector as a
source of light. the PowerPoint slides of 24 colors as a spectroscope. and Cadmium Sulfide (CdS) as a photometry. CdS
resistance level varies according to the amount of light shed onto the spectroscope.
2. Method
[A] We measured a wavelength of the light emitted by the projector using diffraction of the light. We used the color
distribution function of the PowerPoint called RGB and prepared slides of 24 colors ranging from red to purple within
the visible light region.
[B] We shed the lights of 24 different colors into both colored water and water. and measured the resistance levels of CdS
and the wavelength ranges of the lights absorbed.

[C] We measured the resistance levels and the wavelength ranges under the same condition as the experiment [B] but this

time we used a regular absortiometer instead of our original. [Figure1l

2 = RGB | wavelength
3. Results 2.0.0 | 643nm
. . . . 1.0.0 | 624nm
[A] When we set a diffraction grating to a camera and take photographs of the lights of the [755 ™ [556nm
projector. we could photograph some light lines of different colors on the screen. Also. we 8(1)(1) iégnm
0. nm
compared the wavelength of each color with that of the laser beam. We could calculate the | 0.0.2 | 445nm

wavelength of each color by using the distance between each light line and the ratio of the wavelength of the laser beam. We

could not measure the distances some wavelengths. Figure 1 shows the measured distances of the wavelengths.

[B] We put the differently-colored water in five plastic bottles and 15 [Figure?2] ——red
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Usefulness of Hydroelectric power generation

Researcher: H.Sakata, R.Kasuga, K.Chihiro, D.Handa, M.Yoda
Instruction teacher: H.Shimizu, R.Kurata

1 .The purpose of study

In the near future, we would be suffering from the shortage of energy, and taking measures should be essential. So our
group aimed at making use of "hydroelectric power" and studied to show its availability. The final goal of this study is to
clearly show the usefulness of hydroelectric power generation. We collected accurate data and make a criterion matching
our objectives.
2. Study result

First, we estimated how much electricity we can generate at Yashiro high school in a year using hydroelectric power. We
assumed the rainwater which flows in a drainpipe. The amount of electricity generation was given as the following formula

shows:

E= enStgem,{l -e,., /% } -o(v)
-e

l res
Using this formula, we calculated the amount of electricity we could make and changed it into the price. It amounted to
only several hundred yen. Partly because this experiment was carried out in a small scale, it could be thought that the
formula should have had something to be desired. So we decided to extend the scale to all Japan and used data that was
collected by special agencies. The amount of electricity we can generate all over Japan is given as the following formula

shows:
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Finally, considering the cost we should pay for the installation of the whole system all over Japan, we could derive the

following inequality:

D
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If the inequality could be followed, we could have profits.
4. Consideration
We can apply the former inequality unconditionally to the whole world. Therefore, we discussed the following

questions:

1 : What is the meaning of the inequality?
We referred to l".,m, as the fixed number peculiar to the country, p as the average generation efficiency of electricity,
and O as the overall investment on the generation. Because O refers to physical quantity indicating the
investment on the generation, we should control the investment more strictly if we want to produce profit. Because it
is difficult for the generation of electricity to be extremely efficient, we should control the investment by developing the
hydroelectric power generation which can produce a large amount of electricity without much cost.

I : What is the condition of the country where hydroelectric power generation is effective?
By means of the inequality mentioned above, they can determine whether hydroelectric power generation is effective
or not in a country. The smaller the fixed number peculiar to the country is, the more effective the installation of
hydroelectric power should be. The more inclined the land is, the larger the territory size is, and the more the
precipitation is, the more effective it should be. We suggest that they can measure the effectiveness of hydroelectric

power generation even at the shortage of energy.



Mentos-Cola : The Mystery of the Popping Bubbles
Sakakibara Kazuma  Nishimura Hayato  Yamazaki Makoto

1. The purpose of this study
When we put a Mentos candy into carbonated beverage. a sudden reaction of bubble formation can be
seen. This phenomenon is generally called “Mentos-Cola.” We wondered how the bubbles are created
and why Mentos candies react more strongly with Coca-Cola-Zero than regular Coca-Cola. We examined

the surface of Mentos candy and the components of both types of coke and observed the reactions.

Methods
(1) First, we observed the surface of Mentos candies with an electron microscope.
(2)Second. we put a Mentos candy in Coca-Cola and Coca-Cola-Zero. Then we measured the volume of
carbon dioxide created in the beverages with a test tube with which we can measure more than 100 ml of
the bubble volume.
(3)Third, we measured the viscosity of a solution of aspartame, one of the ingredients of Coca-Coke-Zero,
with a viscometer.
2. The result of research
(1) There are two layers coating the Mentos. The outer layer is
smooth, but the inner layer is rough. We found that the particles
on the rough surface of Mentos created bubbles by stimulating the
gas contained in Coca-Coke and Coca-Coke-Zero (Figure 1).
(2) There is a direct relationship between the volume of CO» —

generated and the level of the surface of the soda water Figure 1. The merge between

surfactant that makes bubbles swell.

0 5 10 1t 0 - x ® W« 4 5 %% &0
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The viscosity of a solution of aspartame in water was not the

largest among all the samples, although we had expected that of aspartame was the largest among all

the samples. We concluded that aspartame was not the cause of this reaction.

3. Discussion

To find out why aspartame prompts bubbles to be created in Coke. we should examine the characteristics

of aspartame.

i
The voluae of |

(Figure 2). We found that when bubbles around Mentos rose rough part and smooth part
toward the surface. stimulating carbonated water, there 7 Figure 2. The voluse of carbon dioxide
happened more bubbles. 5 i; ——— jds:mter
(3) Aspartame is a kind of artificial sweetener. It has carboxyl :éml / o
group (that is hydrophilic) and an amino acid residue (that is E
hydrophobicity). So we thought that it would be a kind of E
=



Wonder of Todine-Starch Reaction
Uchimura Kazuki Kobayashi Ryosuke Tsuchiva Kento Yajima Takumi

1. Purpose of the study
In recent society, biodegradable plastic is used a lot. We can say that starch is one of the
material of the plastic. Some of our graduates proposed that fading of iodine-starch
coloration depends on its temperature, and that if amylose-chains lose their freedom,
coloration occurs in low temperature than usual. In accordance with this graduates’ logic,
we may find materials to stabilize the structure of biodegradable plastics. We examined
whether the logic is correct or not.
2. Method
A) We churned a mixed solution (15 g of corn-starch and potato starch + 100mL of water
+100mL of NazBsO7aq*).
B) We measured viscosity (10 mL of soluble-starch 1%, potato-starch 0.5%, and
corn-starch 0.5% + 10mL of Na2B4O7a4*)
() We measured the coloration temperatures (10mL of soluble-starch 1%,
potato-starch 0.1%, and corn-starch 0.1% + 100mL of NazB4O7aq*)
D) We measured soluble-starch(1%) solution’s coloration temperatures as the
density of NazB4O7aq™ changed.

*saturated at 17°C

3. Results

A) After we added the saturated sodium tetra borate
solution to the concentrated corn-starch and potato-
starch solutions and stirred them with a glass rod for
30 minutes, the starches became the slimes (Figurel)
By contrast, when we added the distilled water instead
of the sodium tetra borate solution to the two kinds of s
starch solutions and stirred them for 30 minutes, they Figure 1“Starch slime”
did not change. So, we discovered that e bridge Left:potato  Right:corn
structure was formed by adding the boric acid to the

starches.
B) Figure 2 shows the viscosities of the solutions mixed with borax and those without
borax.
Viscosity when mixed with borax and without borax
Borax 1st 2nd 3rd 4th 5th Average
Soluable strach - 1470 | 1475 | 1467 | 1464 | 14.62 14.68
% 0.1g 1380 | 13.70| 1366 | 1363 | 13.59 13.68
Corn starch = 1485 | 1462 | 1464 | 1478 | 14.94 14.77
0.5% 0.1g 16.10| 1546 | 1585 1582 | 16.03 15.85
Potate starch - 1559 | 1521 | 1526 | 1519| 15.20 15.29
0.5% 0.1g 13.17 | 1314| 13147| 13.10| 13.12 13.14
FregureZ

C)D) We have found that the coloration temperatures were lowered by adding boric acid.

Despite the fact, the solutions were not colored.
4. Discussion

Coloration temperature of iodine-starch reaction could not be measured because of
interference of basicity of boric acid. However, we found the way to avoid the interference by
adding hydrochloric acid. Accordingly, we could find the measurements of viscosity and
temperature of starch.



The research on conditions on which we can make effective use of
catalysts to cause a luminol reaction
Otomo Kazuki Ishizaka Yusuke Yamada Takahiro

1. Purpose of the study

Now catalysts are applicable to a variety of industrial fields. If we know the conditions on
which we can use catalysts more effectively, we can increase the benefits of their use in
many industrial fields. We investigated on which conditions we could make effective use of
catalysts to cause a luminol reaction. \We used our own device to convert light into current.
2. Method

We took the following procedure: we put 1 ml of the [Fe(CN)s]* solution into 4 ml of the
luminol solution whose density is 0.034 mol/L. Then, we converted the light emitted in the
luminol reaction into current every 0.1 second in one minute. We used the catalysts of the
following fourteen molar densities: 0.00001(A), 0.00005(B), 0.0001(C), 0.0005(D), 0.001(E),
0.005(F), 0.01(G), 0.05(H), 0.1(I), 0.2(J), 0.4(K), 0.6(L), 0.8(M), and 1.0(N).
3. Results

Figure 1 Figure 2 Figure 3
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In terms of the length of the light emitted and the total amount of the current, the gaps
between the values of the 0.01[mol/L] catalyst(G) and that of the 0.05[mol/L] catalyst(H)
were very big. From these results, we concluded that we could use chemical reactions
effectively in a limited, narrow molar range, and out of the range, the effectiveness of the
catalyst to chemical reaction decreased greatly. If the molar densities were 0.05[mol/L],
the ratio of the amount of substance of the luminol solution to that of the catalyst was
0.034[mol/L] * 4/1000[L]: 0.05[mol/L] > 1/1000[L]=0.000136[mol]: 0.00005[mol]=13.6:5(0).
4. Discussion

We are still not sure whether the condition(O) could be applied for other kinds of
catalysts. Therefore, we need to conduct another experiment using other catalysts under
the similar conditions and check whether it is the best condition. If we prove that it can be

applied for other catalysts, we will be able to increase its benefit on industrial fields greatly.



Triops as a Living Fossil
Itsubo Gyo  Kobayashi Harunori  Yumoto Eisuke  Yoda Goumei
1. Introduction
We compared creatures living in rice fields in Obasute
with those around Yashiro high school. In addition to other
features, one typical feature was found. Many triops were
found in Yashiro area whereas no triops were found in

Obasute. We examined the surroundings of both areas and

investigated why triops live in one area but do not live in the

other area.
Figure 1° The Triops map in our area

2. Method and Results

First of all, we brought to our school three kinds of soil. One was the soil of OBASUTE (Soil
B), where we could not find the triops. Another was the soil of YASHIRO (Soil A), where we could
find the triops, especially around our high school. The rest was the second soil of YASHIRO,
where we could not find the triops. Then, we remodeled a miniature set of rice fields using three
kinds of soil we had brought so that we could observe triops’ hatching. As the result of our
observation, we could find that triops hatched only in Soil A. Secondly, we mixed the soil of
OBASUTE with that of YASHIRO which we could observe hatching. Ten days later, we could not
find triops in the mixed soil of rice field. Therefore, we wondered whether there would be

something to prevent hatching in the soil of
OBASUTE. And we conducted a simple (in_%; )

Result

experiment to find the hidden substance. To ol -

.
detect the chemical substances in the soil A and : :
the soil B, we used simplified water inspection I R
products. We detected NH*, NO3; NO2 and | 06
POs*. The results show that the concentration ! 0.4
of PO43 in the soil A is four times as strong as | 0.2
that of soil B 5 I - I

NH.* NO:- NO:- PO.*
3. Consideration and Conclusion -

The pack test tells us that triops live in higher PO* concentration of soil. We found that
the concentrations of NH*, NOs', and NO2 have nothing to do with triops hatching. We
concluded that the PO.% concentration of the rice fields located near the source of river was
relatively lower. We were able to find a few triops in Obasute in this investigation of triops

distribution this spring and are going to analyze the data in deta.



Relation between the Cell Cycle of Onion’s Root Apical Meristems
and the Biological Clock

Ikegami Yuri Nakajima Tomoe Yamazaki Tomomi
1 Purpose of the study

Human beings get up at a particular time every morning, are active in the day, and become
sleepy at night. It is said that they are provided with the mechanism called the “biological
clock.” It is also said that in our observation of the cell divisions of onions we can observe the
largest number of cell divisions when the objects are picked around ten o'clock. If we find the
same phenomenon every day, it will prove the existence of the biological clock. So we decided to
examine whether there would be the time zone when we can see the largest number of cell
divisions, and if there is, to examine exactly when the time zone would be.

2 Method

First, we soaked the picked roots into the farmer liquid to keep the roots’ condition. Then,
we soaked them in hydrochloric acid, washed away the solution, and colored the roots with
acetic orcein.

Second, we prepared microscope slides, observed them under an optical microscope, took
pictures of cells with a microscope camera, and counted the number of dividing cells found at
each cell division phase.

3 Results and Considerations
We repeated this procedure five times. We 4

The fourth experiment (First day)

could find the following two things: one is that any s
cell division phase had one time peak in the s / \ veons: Prophase
number of dividing cells (Figure 1). This means 2* 7 \ = Metaphase
that each cell-division phase has similar cell- ™ ( n )EiK ami @ Anaphase
division patterns. The other is that dividing cells ’ » =®e Telophase
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experimental days respectively.

(A s for the fourth d ay, some The rate of dividing cells on each experimental day

cpr : Vertical: T} vidi. z icking tii . : Picking ti
conditions were different from (Vertical: The rate of dividing cells at each picking time Horizontal: Picking tine)

those of the other experimental days, so we got rid of the data.) As the graphs show, the peak of
the cell divisions on each day is shifting to earlier time. Therefore, we can guess that the
fourth day’s peak would appear around 9:45 am, and the sixth day’s peak would be before 8:20
am. Judging from these data, we conclude that the length of one onion cell division cycle is
approximately 23 hours.



The Formation of Photosynthetic Pigment of Sprouts by the Light Stimulus

Tomoki Sekimori Yuki Setoyama Ryuji Takasawa Tomoya Miyashita

1. Purpose of the study

Sprouts are different from other vegetables in the way of cultivation. Common vegetables are cultivated
outside whereas sprouts are cultivated in a darkroom. In other words, sﬁrouts, unlike common vegetables, should
not be exposed to sunlight when germinating. This difference in cultivation causes the difference of their stem
colors between common vegetables and sprouts. Common vegetables look green but sprouts look white. We

focused on this color difference and decided to study about greening by light.

2. Method

First, we decided to use white radish sprout for our study. White radish sprouts have thick hypocoty! and
large cotyledon, and besides, white radish sprouts are easy to care for. Second, we cultivated the sprouts under the
light of Red LEDs or Blue LEDs instead of sunlight. Third, we extracted the pigments with the use of an organic
solvent “N,N-dimethylformamide (DMF)”, and we used thin-layer chromatography (TLC) to separate
photosynthetic pigments from sprouts’ leaves. Fourth, we used spectrophotometer to measure the total amounts of
photosynthetic pigments of the sprouts.

3. Results

From the second manipulation we learned that sprouts were greening under the light of Red LEDs or Blue
LEDs. In the third manipulation, we can find that green pigments were formed when 2 hours after we started this
manipulation. The green pigments we found seemed chlorophyll a or chlorophyll b. The yellow pigment we
found seemed carotenoid.

In the fourth operation, we gauged with spectrophotometer the amounts of photosynthetic pigments generated
during the manipulations. Graph 1, 2, and 3 show the amounts of each pigment. According to Graph 1
(Chlorophyll a), the amount of the pigments generated under the blue light is greater than that under the yellow one.
In addition, chlorophyll a increased for six hours from the beginning. As for Graph 2 (Chlorophyll b), we learned
that the amount of chlorophyll b increased in the similar way to chlorophyll a. As for Graph 3 (Carotenoid), we
learned that the amounts kept at the same level during the experiment. From those results, we concluded that

cultivating sprouts under the blue light is more effective to sprouts’ greening than that under the yellow light.

Graph 1 Chlorophyll a Graph 2 Chlorophyll b Graph 3 Carotenoid
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Discussion
Because of time limitation, we were not able to measure the amounts of the pigments only once. We should

conduct further experiments to make sure whether our hypothesis is correct or not.



Let’s Explore Raindrops! -Research on Raindrop-size Distribution-
Yamazaki Yuika Matsumoto Tomomi Takesige Haruka Tsukada Sae

1. Purpose of the study

A rain gauge is generally used to gauge the amount of rainfall. However, it is hard to gauge
the rainfall at the beginning of the measurement. The rainfall at the earlier stage is an
important factor to predict how the rainfall will continue. We developed the “chalk paper”
method and succeeded in gathering a very small rainfall and fixing the marks of the raindrops.
2. Method

First, we considered how to gather rain raindrops well and invented the “chalk paper”
method. We called the paper on which the chalk powder was spread “chalk paper”. Second, we
exposed the chalk paper for ten seconds and repeated it at regular intervals. Simultaneously
we gathered raindrops using nine cups and calculated the precipitation every five minutes. Then
we measured the diameter of each raindrop on the paper.
3. Results

Figure 1 shows the relations between the total length of the radiuses of the raindrops and the
amount of rainfall per hour (Relations A). Figure 3 represents the relations between the cubed
radiuses of the raindrops and the measured rainfall (Relations B). Figure 2 and Figure 4 show
enlarged views of the range of 0.1 to 0.3 mm/h rainfall.
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If the rainfall was 0.3mm?/h or less (Figure 2), there was a correlation between the rainfall and
the total length of the radius. If the rainfall was 0.3mms3/h or more (Figure 3), there was a
correlation between the total amount of cubed radius (=volume) and the measured rainfall. We
concluded that tiny raindrops are likely to be measured on the ground level, but as for big
raindrops, they need to be three-dimensioned if they are not measured in a proper way.
4. Discussion

A relation between a raindrop-size distribution and weather conditions still remains to be
investigated. We will do research on the relation and be able to predict a weather change,

which is our first purpose.
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