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affiliations, abstract, introduction, methods, results, conclusions, acknowledgements and
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- Title - the title should effectively highlight the subject of your research in ten words or less
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. Abstract - this is a succinct summary, usually 150 words or less, that identifies the research
problem studied, the methods used, the results obtained, and the significance of those
results.

. Introduction - this section should provide a brief overview of the reasons that the research
was initiated and provide a background on the materials and methods used in the study.

. Methods - the experimental methods used to accomplish the research should be succinctly
outlined in this section.
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\? The fragrance of Marchantia paleacea subsp.diptera
SFH

Marchantia paleacea subsp.diptera has a fragrance similar to perilla.
Bryophytes and the angiosperms diverged in the process of evolution
approximately 400 million years ago. Therefore these structures are
greatly different. It is recognized that they have similar smells,
but it is not clear whether they have the really same fragrance
ingredient. By analysis by GC/MS it was recognized that
Marchantia paleacea subsp.diptera had perillaldehyde. In addition,
perilaldehyde is a chief ingredient in the fragrance of perilla.

Yokohama Science Frontier high school ~ Nozomi Ochiai

Y
4 Angiosperm
gymnosperm
ferns ©

400 million
years ago

Bryophyte

The process

of evolution
algae

Problem: How to collect fragrance ingredients.

Analysis
Analysis by GC/MS (gas chromatography mass spectrometry )

( Cooperation : Tokushima Bunri University:
Keep it sealed Professor Yoshinori Asakawa / Takasago International Corporation
Mr. Kazutoshi Sakurai, Mr. Yukihiro Kawakami)

Push it to the surface
and absorb a
fragrance ingredient

Cut filter
papers

Y with carafe

TG WPD-MCITIZ01407017 OVdata ms

=
perillaidehyde substance/plant Marchantia perilla
perillaldehyde 48.63% 51.77%
-pinen
II B plne. 5 B-caryophyllene |
= 4 | limonene 15.34% 2.15%
" aes |
Iq
| woosy |
i t B-pinene 2.57% 0.05%
]
e
oo 17 )
i d e\ ?‘z&' R B-caryophyllene 6.26% ° 19.21%
HE—> 4k 860 1000 1100 1400 (400 1155 1058 1140 1463 1450 1100 19.00.11.03 145 310 4115
Fig.01 #.7.17 Tokushima Bunri University 2014.7.26
Fig 02

Takasago International Corporation

What is “perillaldehyde” ?

*The main fragrance ingredient of perilla. it has very nearly amount

f perillaldehyde.
» It was discovered in bryophyte for the g

first time in the world.

Conclusion & Future

Generation process of perillaldehyde

OH -0
Conclusion:
“perillaldehyde” was detected. It is a main fragrance ingreadient of perilla.
It is known that the perilla makes perillaldehyde from limonene. —— —
Marchantia have limonene too, so | think Marchantia to make I
perillaidehyde with the same method. A

limonene perillalcohol perilialdehyde

Questions for future research Fig.03
*Why do have the fragrance? Acknowledgment
- Where is the fragrance ingredient included? Tokushima Bunri inver5|ty: Profe.ssor Yoshinori Asakawa
- Does a fragrance change by the environment? Takasago International Corporation Mr. Kazutoshi Sakurai

and Mr. Yukihiro Kawakami.
Thank you very much for your cooperation
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Studying the Consistency of the Sea Cucumber

SFH

Yokohama Science Frontier High School

Runa Kobayashi

Abstract

success.

research was to try controlling the consistency of a sea cucumber. Now,

skin, including muscle, and its relation to Ca?*were known. Also,

The consistency of a sea cucumber changes between soft and hard. This is caused by muscle and catch connective tissue . So the goal of this
the aim is elucidating a condition of consistency. The consistency of true

dyeing of true skin and observing catch connective tissue and muscle were a

About catch connective tissue

Catch connective tissueis found in the echinoderms
In the case of a sea cucumber, there is true skin.

True skin contains a lot of collagen on the skin side.
Some holes were seen. The role of the change of the
volume was not discovered in soft and hard conditions

HE

stain

was weed for effluent in research 3.

water which was rich in K~

Research 2 : Observing a change when liquid (sea water—Ca2*
Research 3 : Comparing the molarity of Ca2*

Method 3¢ Holothuria moebs was used for almost research. Holothuria pervicax was used in research 2 as a slice of true skin. Stichopus japonicas

Research 1: Researching the change of consistency: sea cucumbers were left in the sea water, fresh water, sea water which was rich in Ca2*

water—sea water) was taken: a whole sea cucumber, slice of true skin, or round slice,

rich sea water with effluent of a sea cucumber by chelatometric titration,

,and sea

Results

Research 1
(sea water)

State in the sea water

standard.
(Ca™)
Ca®t

sea water

. c ]
+ It was hard in the Ca?* water,
« It was soft in the sea water.

*This consistency was decided as  * There was no consistency

(fresh water)

fresh water sea water
. 5

L‘.

difference.
(K"

* Research was stopped,

Research 3

(sea cucumber)

Titrated 10 4

>

L0 10 %mol/1)

(Effluent of sea cucumber)

Titrated 4 p

4.0 10 (o)

Research 2

* First reaction: red. The motion of true skin after first reaction: blue,

* Length is movement distance. Thickness is the speed.

(a whole sea cucumber)

’@1 water (First time)
Y e T_.\\-..;

Only individual motion

Tightening motion

Ca“+ Sea water (Second time)

Stretching motion

{Slice of true skin)

Sea water (First time)

There was no motion

G
e

Big reaction and
Tightening motion

Sea water (Second time) |

e

Ca?*

Stretching motion

“{Round slice)

Sea water (First time)

AN VW

WA

Sea water (Second time)

\ \\\‘\ \‘Y'
W

/ muscle

Ca™

muscle

Conclusion

thinner Ca®" sea water, so sea cucumbers are thought to be sensitive to Ca

Second, from research 2, only true skin can move so this is connected with the consistency of sea cucumber,
** from sea water to be hard. I will compare with other

cucumber is thinner in Ca®* than sea water so the sea cucumber is thought to get Ca

echinoderms, express consistency and check its relaxion to more Ca?* ,

First, from research 1, the consistency of the sea cucumber is related to Ca®*. It was hard in the rich Ca?*
2% for consistency. The change in the fresh water was from osmotic pressure.

sea water after that it will be soft in the

too. Also, from research 3, effuluent of sea




Experiment of Strength of Sturdy Structures: Miura-ori

Hiroki Hattori Yokohama Science Frontier High School

Abstract

The strength of miura-ori was examined. Miura-ori is a type of origami folding, and

the some principle is used in solar panels for satellites, Usually, when paper is folded, it

Fig. 1 Example

becomes stronger. The strength of miura-ori was studied. As a result, when a structure of

miuta-ori was closed, it was strong. Also, the force was found to be concentrated on the folds. of miura-ori
Method 1 Method 2
1. Make many kinds of miura-ori, which are different Observed pressed structure, vertical folds in it

in angle and height, using A3 paper were broken first. Therefore, the force concentrates on
2. Use weights to determine the maximum pressure the folds. To test this, a new experiment was done.

each variation

could will stand 8 3. Make a model that used vinyl
\ tape to reinforce the vertical
—— Mountain o s folding
Constant
Resu It 1 Valley . 4 . Repeat same method 1
[Kglem?] Height' 4.0cm
., 06
-
5 0.4 =" m
% 02 trrer o B J Result 2
Aoy _—__“
15°  30° A‘llg;e 60°  75° 0.5[ISg.-’cmzl Height' 4.0cm  Angle: 45°
Fig. 2 Difference in angle o 04 +
=]
[Kg/em?] Anglet 45° = 0.3
0.6 = ]
N | oz
% 09 [ . P 0.1 -
[ o —
— " 0
N M
Ul reinforced normal
2.0 4.0 6.0 8.0 lem]
Height Fig. 4 Difference in reinforced or normal folds
Fig. 3 Difference in height
Conclusion

According to the result 1, the deeper the angle and the lower the height, the stronger it becomes. This is
because the structure turns into a close structure and is not easily pressed.
Result 2 shows that reinforced structure is stronger than the normal one. This shows that the force

concentrates on the vertical folds.

Future view

In order to examine further characteristics of miura-ori, it is necessary to think up a theory which

describes a mechanism of the strength in the future. Also, T will continue to study of miura-ori.




Development of Innovative Map Application on Android

s Tatsuya Minagawa
SF Yokohama Science Frontier High School

Abstract

An innovative map application on Android was developed to help with visual guidance. Tt connects map data to
the real would and connects names of buildings to the buildings which appear in a camera. It uses GPS information & a
gyrocompass, then it adds more information for guidance the real would using a camera.

—_
Methods

*An algorithm for adding more information.

(Fig. 1
1. Prepare information (name, latitude, longitude) to| ( Application launch )—i 2. Get GPS /‘L‘

displaying on the screen.
The Application launched.
2. Get GPS information of the present location. 3. Calculate distance & angle
3. Calculate the distance & angle between the present
location point and the prepared information point.
4. Judge if the calculated distance is within specific S
about 200 meter.
Get a direction, if it is within about 200 meter.
6. Judge if the connected information appeared on the
screen.

5. Get direction /
7. Calculate display size & position, if it appeared on a

el . . 7. Calculate . 8. Show
Show the information on screen. size & position information

Repeat 2 - 8. = "
Fig. 1 The developed algorithm

4, Within

A

6. Appeared
on

© o

Results

* The developed application showed
a connected name of building
to the building which appeared on a camera
by the developed algorithm. (Fig. 2)

* If the prepared information point
appeared on a screen,
the information was displayed
by the algorithm No.6. (Fig. 3)

* If the prepared information point
disappeared from the screen,
the information disappeared
by the algorithm No.6. (Fig.4)

* The information moves
to match with the background
by the algorithm No.5-8.

Fig. 4 Cafeteria disappeared

* When there was much information
to be displayed on screen,
the text overlapped and was difficult to read.

Conclusion and Future view

According to the result, the map application run as expected. However, it shows only prepared information,
therefore, the information it was able to show was limited. In addition, the information’s color, design and User
Interface is not easily viewable. So next time will be apriority to get more information from the Internet by improving
the algorithm No.1 and to easily viewable by improving the algorithm No.8. In the future, it will take us to the correct
destination, so it will be useful for us.




O, The Voleano History of Kanto Loam Layer
s Fukuhara Shunsuke

Abstract

Kanto loam layer is the large group of volcanic ash layers. Many volcano spurted volcano ashes more than
thousand years ago. The volcano history from research by Kanto loam layer. The study field is Oimachi. From
researching layer and analyzing mineral, the route map and roughly volcano group was assumed.

Methods _

Yokohama Science Frontier High School

(cm) 900

"

o Gatheri i 1s’
A d'.. .w athering minerals
M ' ',"5 " data.
b ™ ! Estimate magma’s 500-
et “""‘_3 type and eruption [TB1 brown

form.

Brown ashes soil
700- L) TM7 white pumice

§
E

Counting minerals

The ﬁeld';sttldy and sampling

Brown ashes soil
Estimate eruption’s

. Estimate eruption’s
scale from ash size, P
Gathering layer’s data. ash size’s matching

order and each type £00;
TCu4 white pumice

Make layer’s order and layer’s height.

of eruption
Gray ashes soil

- TCu3 yellow white pumice

500 TCu3 gray pumice

Result [z

Trom field study, FiglA and FiglB were made. § 3
The direction of western layer is N76W and dip is \ ;
S40° and the direction of eastern layer is N3OW : |
and dip is W16°> . So in this layer, the southern = ' A Wishes 400-
Jayer is lower and the northern is upper.

g W Brown ashes soil

H_F‘ 1A Th f 1d f Oimachi
i e lie duap oL macy TCu2 black brown pumice

But the direction is not the same in this area. w E——
k- S — s
From analysis minerals contained in among ash = = 300- l TCu2 white pumice
layer of TB13,12,10,9,5,TM7~ Tcul (upper = . e
lower) , Fig.2A and Fig2B were made. e e Brown ashes soil
The color minerals percentage of TB10 was over =, —m—
50%. e — .
The hornblend percentages of TB5,TB9,TCu4 were s miats WOty 200 [FCul Gray pumice
over 50% Fig.2A The ratio of colorless and color minerals Brown ashes soil
The hypersthene percentage of TB10’s and augite i
that of TCu3bot were over 80% :.E
Though these ratios wasn’t exactly the same as the ind
minerals in lava, it is possible to assume it. e 100
Tt TCul white pumice
o
ke
. i o Hor.r:blend T vaer;:hene ; Augite‘“ - TCul black gray pumice
*The name of TB.TC is quoted by the paper(Mr.Machida 1974) and Fig.1B the layer's order (TB1-TCul).in
TM is quoted by the paper(Mr.Uesugi 1976) Fig.2B he proportion of color mineral Oimachi

Consideration

Tt was estimated that the middle type eruption was occurred short period and mafic magma eruption was
occurred another period by using the mineral kind’s data.
But until now in this research, 2 problem were found.
This ratio wasn’t exactly the same as the minerals in lava. The layer’s direction was not the same in all point of
Oimachi . These problem is future issue.
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( 1. Introduction
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\( The Relation Between the Variable
sFH Tension and Timbre of Vibrating Strings

Yokohama Science Frontier High School  Shuhei Ohno
Abstract
This experiment examined the relation between the tension and the amplitude on vibrating strings.
The experimental results showed the complex relation between the tension and the amplitude. It was
also noted that the increase in the tension cannot be ignored. Moreover, it means that the vibration in

strings is an anharmonic oscillation whose period depends on the amplitude. The simulation results
showed that the potential-energy in a vibrating string is equal to the work done in stretching the string.

—Experiment— |

—Simulation—
This experiment investigated the relation _This simulation was programmed with Excel VBA
between the force F applied to the string and the in order to observe the vibrating string. The

displacement x, as in Fig.1 following is the simulation algorithm that was used
! e by this program.

"Take velocity and acceleration of all mass
points of the string to be constant at one moment
and calculate the variations in their coordinates,
velocity and acceleration at the next moment.
Repeat these two processes as necessary.”

X The number of repeat was set to 30000 on the
condition that the number of mass points is 59,
lo = 60[cm], T, =60[N], EA=14932[N], linear
density p=6.5 x 10~*[kg/ml].

i Results

Fig.1 A force diagram of the experiment ) Fig.3 and Fig.4 show the results of the simulation.
The fOHOWIHg formula descrl‘bes the relation » Mechanical energy ¢ Potential energy -+ Kinetic energy
between F and x. The focus of this experiment was 160
on the second term of this formula. 1:2
. TO EA 3 = 1.00
F=4'—x+8_3x %o,so'
lO lO S o060 |
| T 040 |
 Results
0.00 | i | | | §
Fig.2 shows the experimental results for chord 0 R ; o004 0005 0005
lengthl,=34.3[cm], TensionT,=19.85[N], and the el

Fig.3 The mechanical energy in the vibrating string

product of Young's modulus and cross-sectional o

area EA=13572[Nl].

6.00

+ Young's mod.
= 180[GPa] |
* Young's mod.
5.00
- Correction
value

+ Theoretical
value

Displacement[m]
e

Force F[N]
w
3

» Measured |
value -0.04

™~
2
=

Timels]

1.00

Fig.4 The displacement of the midpoint of string

| 0 0,002 0.604 0,006 0,008 001 0012 [ C'ancluﬁioll

| Displacement x[m] e . . . .

: From fig.3, the mechanical energy in vibrating

Fig.2 The experimental results string was found to be expressed by the formula

' Conclusion below. g .

Fig.2 shows the increase in tension as the string E=—-Mv2+ ToAl + ——Al?
was stretched. The increase in the tension cannot ., . ; . .
be ignored for real stringed instruments. Fig.4 shows that the period and timbre of vibrating

strings depend on the string’s elastic modulus.
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