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ご挨拶
この、つくば Science Edge は、サイエンスの研究に深い関心を持つ中学生や高校生の若い皆さ

んに、自分の研究成果が的確に評価される機会を与え、サイエンスと取り組む意欲を高める場にし

たいと考えております。2010年に第1回を開催し、今回で10回目を迎えることになり、国内・海外

を含め113校より参加頂きました。

さて、ここで「サイエンスとは何か」というところから考えてみましょう。サイエンスは皆さんに「疑

問を発して考えよう」と教えるでしょう。そして「検証できるもの」だけをその対象とします。

これに対し宗教の門を叩きますと、「疑わずに信ずべし」と教えるのではないでしょうか。例えば“神

や仏は疫病や災害を治め、幸をもたらします”などと、「検証できないもの」を受け入れるところに

信仰の基盤があるのです。

歴史的には今から500年近い昔、ヨーロッパ啓蒙期に「この自然界は合理的に構成され、すべて

が因果関係で結びつき、数理解析も可能のようである」 という事実を多くの知識人たちが認識した

ことがサイエンスの出発点となりました。その研究方法として、一つはユークリッド（330-275BC）

が示した型式論理システムを活用する理論的手法であり、もう一つは有名なガリレオ・ガリレイ

（1564-1642）によって示された因果関係を突き止める実験的手法です。

ところで、サイエンスと宗教の基本的な相違は問題を起こしました。1633年、ローマ教会の異端

審問会は聖書の教理に反する地動論を教えたかどで、ガリレイは有罪となり、自説の撤回と自宅軟

禁の刑に処せられました。台頭するサイエンスに対する宗教の反撃です。

1989年、私たちノーベル賞受賞者10数人のグループがローマ教皇ヨハネ・パウロ二世に謁見する

機会がありました。その際、サイエンスと宗教は全く立場を異にし、宗教はサイエンスの成果を評価

できない。従ってガリレイへの有罪判決は間違いであった。それを取り消す旨の発言がありました。

そもそも、科学は自然界のルールを解明する体系的な知識であり、それを社会や企業の利益、医

療の向上のために活用するノウハウが技術なのです。この科学と技術こそが、われわれの高度な生

活水準の基盤になっており、それを発展させる原動力がサイエンスの研究なのです。

サイエンスの研究において得られる新しい知識は論理的整合性をもって、それまでのものの上に

次々と加わり続けるので、サイエンスには「進歩」が内蔵されていることになります。これが科学

文明の強い基盤です。芸術、音楽、文学などの文化においては「変貌」を遂げますが、必ずしも「進

歩」はしません。

サイエンスの「進歩」は、言わば人間が創り出した「進化」であり、その速度が自然の「進化」

に比べて恐ろしく速いことが自然界にまた人間世界にも少なからぬ問題を投げかけているのです。

ところで、「宇宙に依存するものすべて、偶然か必然、Chance or Necessity が生んだ果実である。」 

と、紀元前５世紀、古代ギリシャきっての自然哲学者、デモクリタスは喝破しています。

研究していますと、たまに大きな感動を与える予想外のサプライズ、偶然の成果に出会うことが

あります。エサキダイオードの発見もその一つと言えます。そこで得られた飛躍的知識（ブレイク

スルー）をもとに画期的技術が開発されると、社会に大きな影響を与えるイノベーション（技術革新）

が実現し、際立った医療の向上や新しい産業の発展などに大きく寄与するのです。

今や、温故知新は通用しません。未来を担う若い皆さんはサイエンスの研究を通じ、過去ではな

く“未来に学ぶ”ことに励んでください。

2020年３月21日

ローマ教皇ヨハネ・パウロ二世謁見（1989年）



Taipei Municipal Lishan Senior High School Wu, Si-Ning Anti-cancer strategy via downregulation of mutant p53(R273H) protein to
decrease the gemcitabine resistance in pancreatic cancer

Taipei Municipal Yang Ming Senior High School Chen Liang-Yu Earthquake + Underground Water + Geology = Soil liquefaction?

Guoguang Laboratory School,
National Sun Yat-sen University Hsieh Chin Hsuan Discussion of curving mechanism and assimilation and digestion of sundew

National Experimental High School Central at
Taichung Science Park Miao-Jun Lin The Photocatalytic Activity and Application of the Indium Sulfide/Indium

Oxide Composites

Taipei Municipal Yong Chun High School WU, YU-CHEN Investigating the Area and Perimeter of Diagonal Curves in Regular and
Random Tessellations

Ikeda Junior & Senior High School Mayu Yamashita Ant fauna at ports in Japan – regional comparison of alien ant species

Taipei Municipal Yong Chun High School CHOU, SSU-CHI Measuring Viscosity Coefficient of Ferroferric Oxide Fabrication Magnetic
Fluid

Taipei Municipal Yang Ming Senior High School Huang Shih Yao Fire tornado - Discussion on air vortex and combustion effect

Taipei Municipal Yang Ming Senior High School CHANG, KE-HSIN Discussion and utilization of “miniaturized wind-driven generator”

Taipei Municipal Yang Ming High School /
YU,HAO-CHENG Experiment-how to better use brake energy

Taipei Municipal Dazhi High School Zih-Ying Wu Investigation of Microplastics in Bottled Water by Raman Spectroscopy

Taipei Municipal Dazhi High School Jhe-Syuan Kao A nano ZnO dye-sensitized solar cell film – prepared by the low-temperature
sol-gel method

Giro-mill windmill

Ikubunkan global high school Ririka Ebisawa Space design of architecture from making chair

Fukushima Prefectural Aizu Gakuho High School Ryoma Ito Experiment of perovskite solar cells
~changing conditions of positive electrode~

Fukuoka Prefectural Meizen Senior High School Motokazu Umehara The creation of the stone skipping device and the research on the effect of
conditions on the number of skips

Fukuoka Prefectural Meizen High School Takumi Shimomoto Research on efficient ventilation methods
~Through measurement of airflow using a device we made~

Fukuoka Prefectural Meizen High School Koyanagi Murasaki Relationship between rotor shape and lift

Fukuoka Prefectural Kasumigaoka Senior High School Reiji Komoto Soundproof Wall with Perforated Sound Absorbing Structure

Fukuoka Prefectural Kasumigaoka High School Takase Ren Research on Water Splashes

National Pingtung High School HUANG, HSIN-
LIANG Optical scattering detection of aerosol concentrations
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Bunkyo Gakuin University Girls’ High School Kouyou Fu COMBUSTION OF PARAFFINE VAPOR

Hiroo Gakuen senior high school Hiromitsu Izutsu Development of the platinum substitute electrode at polymer electrolyte fuel
cell

Ichikawa High School Saki TAKATSU Research for practical use of dye-sensitized solar cells

National Experimental High School At Central
Taiwan Science Park/ Mei-Chuan,Peng Greensanity-The Improvement on Agroecology of Microbial Fuel Cell

(MFC)
National Experimental High School Central at
Taichung Science Park Weiyi-Wu Biodegradation of Plastic Polyethylene by the Enteric Microflora of Zophobas

morio

Taipei Municipal Dazhi High School Ching-Hua,Huang Conductive Plastic—Polyacetylene

Taipei Municipal Dazhi Senior High School CHEN,JING-JIANG Research on the best voltage current of chlorophyll-sur-nano-glue
batteries

Taipei Municipal Yang Ming Senior High School Mei-Hsuan Chen The Disappearing Catalyst — Influence that Manganese dioxide catalyze
Hydrogen peroxide adding acid, base, salt.

Taipei Municipal Yang Ming Senior High School Tseng Yu Lo Melanin and whitening skin

The Affiliated Senior High School of National
Chi-Nan University YU-LING LIU Dukang's Ruby(The relationship between red wine and temperature and

humidity and time)

Fukuoka Prefectural Kasumigaoka High School Shiotsu Shunya Research on the Effects of Coagulation

Fukuoka Prefectural Kasumigaoka High School Yamaji Saya Fat Adsorption and Decomposition of Chaff
~Water Quality Improvement through Bioremediation~

Mahidol Wittayanusorn School Purichaya Sramoon Theoretical study of a nickel NNP-pincer complex as catalyst in cross-coupling
reaction

National Pingtung Senior High School/ Po-Han Wang/ The Application of Briggs-Rauscher Reaction in Analytical Chemistry

New Era International School of Mongolia AMARTUVSHIN
Batkhuyag Determining the hardness of water

Nihon University Narashino High School Yanase Shuri The influence of organic solvents on the iodine starch reaction

Rikkyo Ikebukuro high school Wataru Sagano Small scale thermite reaction

Sapporo Nihon University Senior High School Yuka Noshirogawa Extraction of quercetin

Maika Yara Okinawa south central water hardness and soap relationship

/ Mita International School /
Luna Nakajima Artificially creating microorganisms that decomposes PET.

Nara Prefectural Seisho High School Aika Koyama Classification of Herbig Ae/Be Stars by Spectroscopic Observations.

Pingtung Senior High School Chun-Min Yang Triggering and dynamic characteristics of the mud volcano in the
southwest Taiwan

Ichikawa High School Keita YONEDA Development of Autonomous Campus Transportation Robot “IGniter”

Ikubunkan Global High School Kosuke Kida Consideration on the number of shortest paths of knight's move from
coordinates(1,1) to coordinates(n, n) on a square chessboard (n × n)

PAK KAU COLLEGE WONG YAN KI Project SHACK: The Ozone Deodorization and Manure Storage Managing
System

Taipei Municipal Dazhi High School CHEN, YU-TING The Study on Equivalent Relations for Frieze Patterns and its Properties

Taipei Municipal Lishan Senior High School CHI-EN HAUNG Research on imperfect mimicking factors with emerging AI technologies

Taipei Municipal Yang Ming High School Lin yue song The breakthrough of the STS. Seeking ordered pair an even number.

Taipei Municipal Yong Chun High School LIN, HUI-EN Path Following Cloud System Trash Bin

Taipei Municipal Yong Chun High School HIOE, VEI-CHENG Being Existed or Not: Determine the Existence of Perfect Structure by
Matrix Operation

Taipei Municipal Yong Chun High School /
YANG CHUN HUNG Addict To Math -- Trigonometric Functions Idle Master

/
 National Tainan Industrial High School

WU PO-HSIANG,
WANG CHUN-CHIEH

Developing application-oriented software for engineering drawing
course

Fukuoka Prefectural Kasumigaoka High School Yoshito Taguchi Hide-and-Seek - Rescue Disaster Victims -

Fukuoka Prefectural Kasumigaoka Senior High School Morikawa Rintaro A Plan to Improve Work Efficiency
By Using the Effects of Different Languages in Music

Guoguang Laboratory School, NSYSU CHENG, PO-WEN Confer Slow Pitch Trajectory by Interpolation.

Taipei Municipal Dazhi High School Yu-Chung Chen The Combinatoric Properties of Monotonic Paths

Taipei Municipal Nei-Hu Vocational High School Hsin-Jui Lin Darkchess Robot

Taipei Municipal Nei-Hu Vocational High School Liu Yi Image analysis of optical film interference

Taipei Municipal Nei-Hu Vocational High School NAI-WEN KUO Automated Flight Drone & SLAM Technology

Taipei Municipal Yong Chen High School PENG,CHIEN-TING Fairness Analysis of Competition Procedure

Taipei Municipal Yong Chun High School CHEN,HSUAN-JUI Similar graphics for infinite aggregation

Taipei Municipal Yong Chun High School Guan, Ting-Shiuan Public Bike-Share System Web Application
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Taipei Municipal Yong Chun High School KUO, PING-HUA Using Markov Chain To Analyze The Road Map

Taipei Municipal Yong Chun High School TAN,KUO-PING Multifunctional intelligent classroom

Taipei Municipal Yong Chun High School WANG,CHIA-CHI Inductive Smart Login Assistant

Taipei Municipal Yong Chun High School YIN TZUO GANG Pascal Triangle’s Promote and Extend in Different Dimensional

Taipei Municipal Yong Chun High School YU, WEI-TING Time Synchronization Method Applied to Multi-Type and Multiple Devices -
Rhythm Games as an Example

Akita senior high school Ayami Sato Establish chromosome loss detection system and investigate substances which
induce chromosome loss

Akita Senior High School Yasuko Kinoshita Synergistic Effects of Slightly Acidic Electrolyzed Water with Organic Acids
against Fungi

Akita Senior High School  Yukiru Goto Is it safe to take an antibiotic with a glass of green tea?

Hiroo Gakuen Senior High School Koharu Alicia Senda Elucidating stem cell niche-related genes in the planaria

Ichikawa High School Mana MORITA Establishing a Protocol That Can Measure Muscle Contraction/Relaxation

Ichikawa High School Yukina OGAWA How ants recognize each other?
Exploration into the Cuticular Hydrocarbon on ants’ body.

PAK KAU COLLEGE CHICK SHING HONG CHICK SHING HONG

QauliEd College YUEN Wing Sum Effect of antioxidants on plant growth

Taipei Municipal Dazhi High School CHIEN SHAO-
HSIANG Research on the Memory Behavior of Fish

Taipei Municipal Dazhi High School HUNG CHIH CHUN The Study on the developmental pattern of Staghorn Fern and the
differentiation factors affecting leaf patterns

Taipei Municipal Lishan Senior High School TZU-HSUAN FU An Exploration for the Distribution, Formation and Function of Water
Drops on the Cobweb

Taipei Municipal Yong Chun High School Chun-wei Fan-chiang The Mechanism of Screening Novel CK1 Inhibitors for the Treatment
of Glioblastoma Cell Line U87

Taipei Municipal Yong Chun High School PAI, JO-YUN Developing microwave assisted protein digestion method to accelerate the
immunoglobulin molecular feature discovery for autoimmune diseases.

Taipei Municipal Yong Chun High School You Yi Lee The usefulness of Rhodamine B in cell experiments

The Affiliated Senior High School of National
Chung Hsing University

Jhu-Ting Liang, Chih-Ling Lo, and
Shin-Yi Kung

Believe or not ~
Microplastics can affect the life of Daphnia magna (waterfleas)

Yamagata Prefectural Yamagata East Senior
High School Ido Haruna A proposal to make soil conditioner to improve agriculture in Africa

Yamagata Prefectural Yamagata East Senior
High School Iori Kato Biomimetics ~Application of Butterfly Scales~

Yamagata Prefectural Yamagata East Senior
High School Teppei Hosono The effects of sound waves of an audible range on yeast.

Yamagata Prefectural Yamagata East Senior
High School Yoshiki Ishizawa An attempt to masculinize Marbled Crayfish

Yokohama City Yokohama Science Frontier Junior
High School Kento Mochizuki Development of the Sustainable System“NSOP(Natto Save Our Planet)system” on

Agriculture Making Use of Bacillus Subtilis var. Natto

Yokohama Science Frontier Junior High School Miyamoto Mayu Save the world ~Light color which is good for aquatic plants~

Fukuoka Prefectural Kasumigaoka High School Haruki Tanoue Comparison of Absorbed Amount of Lead Ion between Euglena and
Activated Charcoal

Guoguang Laboratory School,
National Sun Yat-sen University Chen, Li-Ying Research of the tolerance of Clam Shrimp’s and Fairy Shrimp’s survival in

heavy metal solution.

Ikubunkan Global High School Sakura Ito Breeding Patterns of Acheta Domesticus

Ikubunkan Global High School Haruka Imai Is it possible to replicate the recovery effect of taing a bath on muscle fatigue?

Ikubunkan Global High School Haruka Ono Keep cut flowers fresh

Ikubunkan Global High School Mizuki Monoe Sneezing Ettiket

Miyagi Prefecture Sendai Daisan High School Kei Chiba The Mechanical Model Of Walking Of Millipede For The Evolutional Story In
Myriapods Why Myriapods Have Many Legs?

New Era International school of Mongolia Bilguun Batjargal Gluten Guard

New Era International School of Mongolia ERKHEMBILEG O,
ODONGOO D Biological activity of Honey

New Era International School of Mongolia Nandinbayar
Odsuren Impact of air pollution on children's health

New Era International school of Mongolia Nandinbayar
Odsuren Plant is like a human being

New Era International Laboratory School NANDIN-ERDENE
Togtokh Study of Bacteria

Taipei Municipal Yong Chun High School Fu Yu Hsiao To investigate the effects of different drugs on acetylcholine hydrolase

Yuto Obinata How to make Liquid Environment Suitable for Growth of Euglena

Karen Wakamatsu Studies on the expression of Cynops CCN during early limb regeneration
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Kudou Hayaki Changes in Intestinal Microbiota Balance in ice Due to Propolis

Kanagawa Prefectural Yaei Senior High School Taketomi Momoko How Hand-sized Unicellular Organisms Multiply

The Jockey Club Eduyoung College Liang Yan Use of transition house

Guoguang Laboratory School,
National Sun Yat-sen University OU,KUAN-TING The Power of Graphite You Won’t Believe----Exploring the Characteristics of

magnetic levitation of Pyrolytical Graphite
Guoguang Laboratory School,
National Sun Yat-sen University PO-SHING,CHEN Simple Air Purifier

Hakuyo Senior High School Yumi Takai The Relationship Between the Speaking Ability in the Class and Debating
Skills

Ikubunkan Global High School Linyu Nakamura trying create a clear paper cup

Ikubunkan Global High School Saku Akaishi Can we make all products without plastic?

Sapporo Nihon University Senior High School Misaki Imamura Power of sawdust to support the future of the earth
~Challenge to global issues~

Taipei Municipal Nei-Hu Vocational High School CHEN BI-CHANG Pandora's Box

Taipei Municipal Nei-Hu Vocational High School HSU,YING-LUN The Light Decay Warning and Hour Usage Record Device for Illuminating
Lamp

Tokyo Tech High School of Science and Technology Koki KUBO Taikan / Experiential Processes of Science and Technology Communication
Using Gamification with Sugo-Haya2
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Metasequia
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Ikubunkan Global High School

Ikubunkan Global High School
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Areas
Physics Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

[1]
[2]

[3]

1980

[5]

6

2003 7

0. 08 ppm 0.1 mg/m3

[7]. 
Purpose of the research

Research plan
1

1) 500 g 2 L 50 ml
1 2

2) 35.8 g 30.4 mL 1.8 g 30 
5% -1

3) -2 . 
4) 33% 50% 66% 80%

100% 3) . 
2
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1) 1 -4 50 3 . 
2) 1) . 

10 cm 1 mm/min -5
 3

1) 30 cm L
2) 30 
3) 24
4) TAB No.009 0-1 ppm 900 -6

3 
4 -7

1) 2 100% 5% . 
2) .  
3) 2)
4) 2 2 . 

15 . 
Results of the study Report of progress can also be acceptable

1 2 100%
. -12,13

33% 50%

. 
.

898
[8] 2572 

[9]
2 5 . 

10%
100% -8 .

3
. 10% 5%

-9 . 5% 1 0.20 
ppm 0.08 ppm

[10]

OH [11] [12]

[13]
. 

4 100% 5%
5%

-10 . 

[31]

-1 

-2

-3 3 (a ) (b)

-4

(a) (b)

-6

  
-7 

0% 2% 4% 6% 8% 10% 12% 14% 6% 6% 6%

-8

-9

a

-10

Future study plan

PM2.5

References
[1] ” ” yoshino-gypsum.com/sekkou/what/what01.html  2018-
09-18
[2] Chen, M. L., Gu, C. B., Yang, T., Sun Y., Wang, J. H., , 116, 690-691(2013)
[3] a) “

” JSEC2014 , b) , , JSEC2015
(2015). c) , , JSEC2016

(2016).
[5] pp.3-5 2010
[6] pp.39-44 2010
[7] “ ”. Panasonic. 
sumai.panasonic.jp/sumu2/chishiki/law/law/08.htm 2004 :2018-09-25
[8 5 pp.722 1975
[9] 3 pp.901 1975
[10] Pundir, C. S., Bhambi, M., Chauhan, N. S., , 77, 1688–1693(2009)
[11] John,M Eric,S 7 pp.303-304 2017
[12] John,M Eric,S 6 pp.290-291 2007
[13] 

32 http://www.pref.nara.jp/secure/85103/www.
pref.nara.jp_niit_publication_reseach_report_h18_03.pdf 2006 2018-10-4
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Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background
X

-

- irefindex - hmdb

(Mayele J et al Shiro et al , Guoxiang Xie et al ) 

Purpose of the research

Research plan

- irefindex
hmdb

3 Mayele J et al, Shiro et al, Guoxiang Xie et al

GO

CentiScape2.2 Bridging Centrality
R 30 120

3

Results of the study Report of progress can also be acceptable

- irefindex hmdb
-

Mayerle J 3557
Shiro Urayama 1910 Guoxiang Xie 1938

GO
Pathway in cancer GO term

Shiro Urayama Ras
mTOR

p53
Wnt 1~3

Bridging Centrality
Mayerle J L- NADH PYCR3 PYCR1
Shiro Urayama Na 
SLCO1B1 ABCG2 Guoxiang Xie

GDE1 HLA-DMB

Bridging Centrality 120
~

Future study plan

” ”

References
- ireindex 

hmdb -
Mayerle J, Kalchoff H, ReszkaR, al. Metabolic biomarker signature to differentiate pancreatic 
ductal adenocarcinoma from chronic pancreatitis Gut 2017;67:128-137
Shiro Urayama, Zow W,BrooksK,etal. Comprehensive mass spectrometry based metabolic 
profiling of blood plasma reveals potent discriminatoey classifiers of pancreatic cancer 
2010;24:613-620
Guoxiang Xie, Lingeng Lu, Yunping Qiu, et al. Plasma metabolite biomarkers for the detection of 
pancreatic cancer 2015;14:1195-1202

Woochang Hwang, Young-rae Cho, Aidong Zhang et al. Bridging Centrality: Identifying Bridging 
Nodes In Scale-free Networks KDD’06 August 20-23,2006

Bridging Centrality :A Mayerle J 
30 B Shiro Urayama 30 C Guoxiang Xie

30

A B C

1 KEGG Pathway in cancer Mayerle J

p53 Wnt mTOR Ras

2 KEGG Pathway in cancer Shiro Urayama

p53 Wnt mTOR Ras
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3 KEGG Pathway in cancer Guoxiang Xie

p53 Wnt mTOR Ras

2

25 3

22

Shiro Urayama Guoxiang 

Mayerle 

4 Bridging Centrality 1
30

30

2
Shiro Urayama Guoxiang 

Mayerle 

28 2825

5 Bridging Centrality 31
60

2929

28

11

Shiro Urayama Guoxiang 

Mayerle 

6 Bridging Centrality 61
90

2929

28

11

Shiro Urayama

Guoxiang Mayerle 

7 Bridging Centrality 91
120

Areas
Physics Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name  

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title BVR

Background

5

3

B V R

Purpose of the research

2 1 BVR

2 1

Research plan

Ariadne , Hestia , Juno , Victoria 2018 10 19 Eros , Hebe 2018 12 22

Julia , Kleopatra , Themis 2018 12 23 Abundantia , Lydia 2019 3 23

Aspasia , Bellona , Fides , Klotho , Thisbe 2019 11 17
2)4)6) 

101cm CCD CCD 21

B,V,R

20 60

10

3)

Aladin Sky Atlas 5)

Gaia DR2

Microsoft Excel
10

BVR

10

Results of the study Report of progress can also be acceptable

16 BVR

B V R Abundantia

V R B Victoria

B R Ariadne , Aspasia , 

Bellona , Fides , Eros , Hebe , Hestia , Julia , Juno , Kleopatra , klotho , Thisbe , Lydia , Themis 14

0.2
7

BVR
1) Abundantia R

Victoria B

Future study plan

References

1) 1979

2)  ver.11 ( ) 2019

3) https://makalii.mtk.nao.ac.jp/index.html.ja

4) AAVSO https://www.aavso.org/apps/vsp/

5) Aladin Sky Atlas https://aladin.u-strasbg.fr/

6) NASA HORIZONS https://ssd.jpl.nasa.gov/horizons.cgi

7) In the sky.org https://in-the-sky.org/data/asteroids.php
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Abstract of the Presentation
Title

Anti-cancer strategy via downregulation of mutant p53(R273H) protein to decrease the gemcitabine 

resistance in pancreatic cancer

Background

   The five-year survival rate in pancreatic cancer is less than 5% (Cancer Information Website of Cancer 

Prevention Research and Development Center, Taipei City United Hospital). Pancreatic cancer can occur from 

cells in endocrine system (15%) and exocrine system (85%). Exocrine system accounts for most of the cancer. 

Almost all cancers of exocrine system begin from epithelial cells in pancreatic ducts and eventually become 

pancreatic ductal adenocarcinoma (PDAC). PANC-1 cells are one of the pancreatic ductal adenocarcinoma cell 

lines, so I chose to use PANC-1 as my experimental tool.

The first-line clinical anticancer drug used for pancreatic cancer is gemcitabine. However, many pancreatic 

cancer patients show resistance to gemcitabine. Accumulating recent evidence suggests that dysregulated 

microRNA expression in tumor cells can interfere with the chemo-sensitivity of pancreatic cancer cells (Su, 

Yan-Hao, Chen, Bai-Sheng, 2014).

In addition, mutations in p53 gene are frequently found in pancreatic cancer. The loss of wild-type p53 

gene is highly correlated with the development of pancreatic ductal adenocarcinoma. And the mutant p53 protein 

(such as the amino acid mutation of R273H) is found that can promote cancer development (Liao, Qiao-Ru, 

2018). In fact, the mutant p53(R273H) protein has been shown to be directly related to the resistance to 

gemcitabine in pancreatic cancer cells (PANC-1) (Fiorini C. et al, 2015). Therefore, it is possible that we can 

lower the amount of mutant p53(R273H) protein to lower the resistance to gemcitabine in pancreatic cancer and 

increase the success rate of curing pancreatic cancer.

Other studies have shown that the stability of p53 protein requires Hsp90 protein (Lin K. et al, 2007).

Therefore, treatment of Hsp90 inhibitors is expected to destabilize p53(R273H) protein. In this experiment, I 

used geldanamycin, a Hsp90 inhibitor that can be used to inhibit the function of Hsp90 protein, to reduce the 

function of mutation p53(R273H) protein. This drug can be used as a complementary anti-pancreatic cancer 

strategy with gemcitabine.

Purpose of the research

1. Confirm whether reducing Hsp90 protein will affect the expression of mutant p53(R273H) protein in 

Taipei Municipal Lishan Senior High School  

PANC-1 cell.

2. Confirm whether the decrease of mutant p53(R273H) in PANC-1 cell will cause a lower resistance to 

gemcitabine and decrease its migration ability.

3. Confirm whether Hsp90 inhibitors can reduce protein Hsp90’s function in PANC-1 cells and cause a 

reduction of mutant protein p53.

4. Confirm whether Hsp90 inhibitors in PANC-1 cell will cause a lower resistance to gemcitabine and decrease 

its migrant ability.

Research plan

1. Culture the pancreatic cancer cell (PANC-1).

2. Analyze protein expression in PANC-1 by using Western blot.

3. Analyze PANC-1 cell’s resistance to gemcitabine by doing colony forming assay.

4. Analyze PANC-1 cell’s migration ability by doing migration experiment.

Results of the study Report of progress can also be acceptable

1. Decreasing the expression of Hsp90 protein in PANC-1 cells can reduce the expression of mutant 

p53(R273H) protein. (picture 1) 

2. Decreasing the expression of Hsp90 protein in PANC-1 cells can lower their resistance to gemcitabine. 

(picture 2)

3. Decreasing the expression of Hsp90 protein in PANC-1 cells can lower its migration ability. (picture 3)

4. When Hsp90 inhibitor (geldanamycin) is used to reduce the function of Hsp90 protein, it can also reduce 
the expression of mutant p53 (R273H) protein. he higher the concentration of the Hsp90 inhibitor

(geldanamycin), the more significant decrease in the expression of mutant p53 (R273H) (picture 4)

5. Hsp90 inhibitor (geldanamycin) can lower the resistance to gemcitabine in PANC-1 cells. (picture 5) 

Future study plan

This study confirmed that the use of Hsp90 inhibitor can reduce the expression of mutant p53(R273H) 

protein and weaken the malignant phenotypes of pancreatic cancer cells. Based on the results of this 

experimental study, researchers can develop more clinically available Hsp90 inhibitors to be used together with 

gemcitabine treatment. This will increase the success rate of treating pancreatic cancer.
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Picture 1: Decreasing the expression of Hsp90 protein in PANC-1 cells reduce the expression of mutant p53 (R273H) 
protein.

Western blot was used to examine whether knock-down of Hsp90 gene would affect the expression of mutation 
p53(R273H) protein in PANC-1 cell. The results were analyzed by Image J software. The darker the color and the 
higher the value, the more amount of the protein is present in the cells. The control group in this experiment was 
GAPDH protein. If there is no significant difference in the expression of GAPDH protein, indicating there is no 
loading variation between different lanes and this is an acceptable data.

According to the results, both the expression of mutant p53(R273H) protein and Hsp90 protein in cells 
decreased significantly, and there was no significant difference in the expression of GAPDH protein in the control 
group. Therefore, the data conclude that Hsp90 protein can regulate the expression of mutant p53(R273H).
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Picture 2: Decreasing the expression of Hsp90 protein in PANC-1 cells can lower its resistance to gemcitabine.
Colony forming assays were carried out to determine whether the resistance to gemcitabine can be reduced in 

PANC-1-Hsp90-konck-down cells. The cells were first grown at the extremely low concentrations of gemcitabine 
solution. Because the gemcitabine-resistant cells can continue to grow, if many cell colonies were still growing, 
these cells were highly resistant to gemcitabine. However, if they could not grow into cell colonies, the resistance 
to gemcitabine was weak. At the end of the experiment, the cells were shaped and stained with crystal violet (purple) 
to observe. Each purple dot is a cell colony. The more purple dots, the stronger is the drug resistance.

In this experiment, gemcitabine was added to PANC-1 control cells and PANC-1-Hsp90-knock-down cells at 
different concentrations, and it was found that at the same concentration of gemcitabine, PANC-1-knock-down cells 
have lower drug resistance than PANC-1 cells. This result indicates that PANC-1 cells with lower expression of 
Hsp90 protein will have lower resistance to gemcitabine.

In addition, I found that PANC-1-Hsp90-knock-down cells could not grow as many colonies as PANC-1-
control cells in control solution (DMSO). This result suggests that the decrease in Hsp90 protein will also reduce 
the cell survival rate. 

PANC-1-CT   PANC-1-Hsp90-KD
Picture 3: Decreasing the expression of Hsp90 protein in PANC-1 cells can lower its migration ability.

The migration experiments were used to confirm whether the migration ability of PANC-1-Hsp90-konck-down 
cells is lower than PANC-1-Hsp90-control cells. The cells were first grown on a membrane in the nutritional 
deficiency solution, and on the other side is adequate nutrition solution. Since the cells like more nutrition, they will 
go through the membrane while they still have migrant ability. At the end of the experiments, the numbers of cells 
going through the membrane were stained and pictured. The more purple dots in the picture represent the higher 
migration ability.

The result shows that PANC-1-Hsp90-KD cells have lower migration ability than PANC-1 control cells. 
Therefore, the decrease of Hsp90 protein leads to the reduction in migrant ability of PANC-1 cells.

DMSO
(control)

Gemcitabine
5nM

Gemcitabine
10nM

Gemcitabine
20nM

Gemcitabine
50nM

Gemcitabine
100nM

PANC-1

control

PANC-1

Hsp90 Knock down



－19－

Taipei Municipal Lishan Senior High School  

Picture 4: When Hsp90 protein inhibitor (geldanamycin) is used to reduce the function of Hsp90 protein, it can also 
reduce the expression of mutant p53 protein. And the higher the concentration of the inhibitor, the more significant 
decrease in the expression of mutant p53 protein.

Western blot was used to confirm whether geldanamycin, a known Hsp90 inhibitor, would affect the 
expression of mutation p53(R273H) protein in PANC-1 cells. The PANC-1 cells were treated with different 
concentrations of geldanamycin. The results were analyzed by Image J software. The darker the color and the higher 
the value, the more amount of the protein is present in the cells. The loading control in this experiment was GAPDH 
protein. If there is no significant difference in the expression of GAPDH protein, this is an acceptable data. 

According to the result, the expression of mutant p53(R273H) protein is decreased in geldanamycin-treated  
PANC-1 cells, and there is no significant difference in the expression of GAPDH protein in different lanes.
Therefore, adding geldanamycin can inhibit the function of Hsp90 protein, leading to the decline in mutant 
p53(R273H) protein expression . Furthermore, the higher the geldanamycin concentration, the more significant 
decline in the expression of mutant p53(R273H) protein. 
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Picture 5: Hsp90 inhibitor (geldanamycin) can lower the resistance to gemcitabine in PANC-1 cells.
   The colony forming assays were used to confirm whether the resistance to gemcitabine is decreased in 

PANC-1-Hsp90-knock-down cells. If many cell colonies were still growing, the cells were highly resistant to the 
drug. However, if they could not form cell colonies, their resistance to drug was weak. At the end of the experiment, 
the cells were shaped and stained (purple) to observe. Each purple dot is a cell colony. The more purple dots, the 
stronger the drug resistance.
In this experiment, while the concentrations of gemcitabine are the same, the higher concentration of geldanamycin 
in the plate, the less purple dots in the plate were formed. Therefore, it is better to combine gemcitabine with Hsp90 
inhibitor for treating pancreatic cancer.

In addition, while geldanamycin is added with no gemcitabine, the numbers of purple dots still decreased.
Therefore, it is possible that geldanamycin inhibits cell growth without co-treatment with gemcitabine.
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Abstract of the Presentation
Title

Earthquake + Underground Water + Geology = Soil liquefaction? 
Background

Taiwan is located on the circum-Pacific earthquake zone, earthquakes and geological 
hazards are occurring frequently(Figure.1). We hope that we can study on different 
protection measures of different geology and other contributions in Taiwan. 

When 3:57 a.m. on February 6, 2016. An M6.6 earthquake shocked in Minong 
District of Kaohsiung. The maximum seismic intensity is level 7 in Xinhua District, 
Tainan City. This event was the strongest onshore earthquake in southern Taiwan since 
the Chi-chi earthquake in 1999. There were many disasters in Tainan, including house 
collapses, ground cracks, landslides, and soil liquefaction. The most serious of these were 
the hundreds of casualties caused by the collapse of the Weiguan Golden Dragon Building 
in Yongkang District, Tainan City(Figure.2). In addition, field investigations found that 
house collapse and ground subsidence are related to soil liquefaction.

Although we are located in Taipei, the powerful earthquake still makes us terrified. 
Some geologists said in the media: "There are about 400,000 old buildings in the Taipei 
Basin. If a M6.0 earthquake with magnitude 7 occurs in Taipei, the houses may be 
destroyed. 

Now we deeply realized the terrible of soil liquefaction and earthquakes. When an 
earthquake occurs, people usually only pay attention to the surface changes, but rarely 
find the changes below the ground. Therefore, we want to study the changes of 
underground water between different geology conditions and earthquakes. Observing the 
correlation between groundwater and earthquakes not only has a certain research value, 
but also the content is closer to life. Therefore, our future research directions and 
practical goals have been established.  

    
(Figure.1)                     (Figure.2)

Taipei Municipal Yang Ming Senior High School 

Purpose of the research
1. Make seismic simulator by ourselves. [2]
2. Soil water content varies under different soil types and the same earthquake 

intensity. [6]
3. Soil water content varies under the same soil types and different earthquake 

intensity. [6]
4. Observe the difference between underground water and soil water content before and 

after the earthquake. [6]
5. To explore the change of soil water content in different ratio of soil and water. [7]
6. Analysis different soils to prevent soil liquefaction. [7]

Research plan
1. Paper review: 

(1) About the research topics: 
“Groundwater level variations and special geological phenomena caused by 
dramatic changes of pore water pressure in central Taiwan during the 1999 Chi-
Chi earthquake” is a 2006 doctoral dissertation presented by Huang Shih-Wei, a 
Ph.D. class postgraduate of National Cheng Kung University. It’s main content 
is based on the 1999 Chi-Chi, 2002 Hualien and 2003 Chengkung earthquakes.
The three earthquake locations, and depths helps us study the effect of an 
earthquake on the densely distributed groundwater level observation net in the 
Choshui river alluvial fan of central Taiwan. Collect the scope and extent of the 
seismic groundwater level change caused by 1999 Chi-Chi, 2002 Hualien and 
2003 Chengkung earthquakes and observe the correlation of groundwater level 
changes before and after that three earthquakes. Also explore the geology 
phenomena caused by earthquakes or changes in groundwater levels. [1]

(2) Soil stratum structure simulation: 
"Status of groundwater resources and water quality in Taiwan"(2005) mentions 
the direction and distribution of groundwater. But the soil hygrograph can only 
measure soil moisture data, so we for the time passing about the discussion of 
changes in the groundwater. [5]

2. Research process: 
(1) Difference in three experiments

Table.1 Difference in three experiments

(2) Seismic simulator Acceleration control
I. The first experiments:

Taipei Municipal Yang Ming Senior High School 

Through the three-axis accelerometer and LABQUEST STREAM 
program software, connect the instruments with the center of self-made 
seismic simulator. Start the machine to get data. And the horizontal 
acceleration will be the basis for the magnitude of our simulated 
earthquakes. (Figure.3 [2] [3] [4]

II. The second and third experiments: 
Because the equipment changed from unstable Lego seismic simulator to 

a professional horizontal seismic simulator, we made another measurement 
for the horizontal seismic simulator. And the horizontal acceleration will be 
the basis for the magnitude of our simulated earthquakes.( Figure.4) [2] [3] 
[4]

          
         (Figure.3)                              (Figure.4) 

3. Research steps: 
(1) The first and second experiments: 

step1. Filled the experimental soils in transparent acrylic box. (Figure.5) 
step2. Buried the soil hygrograph and placed it in the middle of the soil. Made the distance 

between the soil hygrograph and the soil surface and the bottom of the acrylic box
equaled. Reducing the error value. (Figure.6) 

step3. Added controlled equal amounts of water: no water, 600mL water, 1200mL 
water(the first experiments). Added controlled and fixed volumes of water and 
soil, which were initial humidity, 1000mL, 1500mL, 2000mL, and soil 3000 , 
respectively.  

step4. By making a self-made seismic simulator, whether to start and then create 
shaking, to distinguish the difference between before and after the earthquake.
(Figure.7) 

step5. In order to make the soil reusable, we use a filter bag to drain the water from the 
soil after each experiment.

step6. Analyze experimental data.

(Figure.5)                   (Figure.6)                    (Figure.7) 
step1. The third experiments: 
step2. Water is poured into a transparent acrylic box as groundwater, and then poured 

into sand to form a soil surface layer and groundwater, and different soil and 
water ratios are designed.
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step3. Use a three-axis accelerometer to measure the acceleration corresponding to the 
scale of the horizontal seismic simulator. It is known that the scales 2, 2.5, 3, and 
4 represent the seismic intensity 3, 4, 5, 6, respectively, and use this as an 
experimental variable. (Figure.8) 

step4. Differentiating the variation of soil water content under different intensities by 
simulating the shaking of different intensities. (Figure.9, 10)

step5. In order to make the soil reusable, we use a filter bag to drain the water from the 
soil after each experiment.

step6. Analyze experimental data.

(Figure.8)                  (Figure.9)                    (Figure.10)
Results of the study Report of progress can also be acceptable

1. Soil's particle density and porosity are different. The amount of water absorbed is 
uncertain. 

2. Shaking allows moisture to penetrate the soil more quickly and exacerbates soil 
liquefaction. 

3. Water reaches a certain amount or exceeds the surface of the soil, there will be 
obvious soil liquefaction.

4. When the water reaches a certain amount or exceeds the surface of the soil there will 
be more obvious liquefaction. Still have to consider the various properties of the soil 
itself. 

5. Through the volume has changed, the results are greatly changed. Know the 
importance of increasing the number of experiments.

6. Find out that Seismic intensity can influence soil average humidity changing.
7. All of Line of less proportion of water rise stable Line of more proportion of water 

might change rapidly(Table.2). 
Table.2, proportion of soil and water3:2.

Table.3, Seismic intensity all of level 6. 
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Future study plan
1. Soil particle size: This is one of the reasons that the experiment has not been 

referenced so far and this cause is also very important, we hope that the screen can 
be layered in the future.

2. Soil geological conditions: We are currently using experimental soils of various single 
natures, and hope to use real soils afterwards, which is more research-oriented. 

3. The measurement of groundwater: We are currently using a soil moisture meter to 
measure the moisture percentage of the soil, and hope to find other measurement 
methods. 

4. To measure the results of soil liquefaction impact: After performing a number of data 
measurements, I hope to use the house model to measure the collapse rate.
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Title Discussion of curving mechanism and assimilation and digestion of sundew 

Background
About sundew gains nutrient from insects , some experts say D,glanduligera(a kind of

sundew) uese its Snap-tentacles to capture its prey in fast reaction , some other experts sort
sundew’s marginal tentacles , but researches from above are not able to explain the
observation through the growing process of our experiment. 
    Results from that , hypothesis and experiments were made for the exploration of the
incomplete parts of the references . 
    To figure out sundews mucilage , tentacles carving process , sending predation message
etc , More focus onto sundews curving mechanism and assimilation and digestion behavior .

Purpose of the research
1. Propose and test tentacles carving theoretically model. 
2. Analyze the types of predation message send between tentacles 
3. Using pigments[ ] to discuss tentacles’ digestion and assimilation in transportation 

mucilage tissue under the leaves.  
Research plan

 Predation of sundew’s coordinated action between tentacles and mucilage.From single
tentacles curving mechanism to more researches on multicle tentacles’ predation message
send between.Finally,focusing on various terms of leaf’s digestion area and behavior.Though
many years of experiment on planting sundew,also making 3D printer making own-designed
experimental tool.After organizing high magnifncation USB microscope and Raspberry Pi
Information System,combining the former experiment about mucilage’s feature to analyze
detail movement of sundew’s predation,assimilation,and digestion behavior.

Analyze high magnifncation USB microscope and Raspberry Pi 
Information System+creative approach. 

Detail movements of sundew’s predation,assimilation,and digestion. 

Guoguangg Laboratoryy School,,  
Nationall Sunn Yat-senn Universityy 

Results of the study Report of progress can also be 
acceptable
    Results of the mucilage feature experiment: 1.Sundew can detect whether the prey is 
untritive or non-untritive substance automatically 2.Moniliform mucilage does 
and .Brought up ”tentacle curving mechanism model”,explaning function of 
tentacle’s top side Reed stalk and effect of bottom side’s turgor-variation. Building “nutrient 
messages transportation model” to txplain coordination between mucilage, tentacles,leaf,and 
digestion area. Using new method (using finishing line)to observe the whole process of 
sundew digesting nutrients. Then organizes it into four stages and define it as “Process of 
sundew’s digestion and assimilation”. And last using pigments to investigate more into 
features of sundew’s digestion and assimilation and mucilage transportation in leaf’s bottom 
side tissue. 
1. Physiological identity and features of Drosera lovellae and Drosera burmannii      

name Drosera lovellae Drosera burmannii 
Scientific 
classification 

Plantae/Tracheophytes/Angios 
perms/Carypphyllales/Droserace
ae/Drosera/Drosera lovellae 

Plantae/Tracheophytes/Angios 
perms/Carypphyllales/Droseracea
e/Drosera/ Drosera burmannii 

features D.lovellae is a perennial 
herbaceous plant , forming 
prostrate or upright rostette leaf 
each leaf is characterised by the 
red glandular tentacle topped 
with mucilage , The flowers of 
sundew’s inflorescense is 
axillary or apical , and have five 
petal , 4 to 5 months of following 
with small white flowers. 

Inside the capsule are many 
tiny seeds , and the episperm 
have netted pattern . 
  The root-stock is short and 
have adventition root. 

D.burmanii is an annual 
herbaceous and could be self 
pollinated usually blooms in the 
morning , 2 to 3 hours after been 
pollinated the flower fade , and 
seeding grow after the seed falls , 
D.burmanii has rossette leaves , 
the size is about 1-3cm in 
diametter. 
  It is one of the fastest trapping 
sundews . 
  In the sun , leaves and tentacles 
are presented red , otherwise are 
green. 

picture 

Whole plant Whole plant

2. Analyze high manificated USB microscope and information system. 
1.  Hardware: print the observation cup and cap with 3D printer, set up 1600x USB 

digital microscope stand and plate. 
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2. Information source: (put designed 
Java Scrip into Ras pberry Pi, and analyze data on computer.)  

(1) Put the sundew sample into the observation cup, then abject the microscope camera. 
Set up the camera to take the picture every two minute or proper time provide and 
start up the time-apse photography. 

(2) First, set the needle under the camera. Then clip the needle into the fish food 
nutrient. And abject the position of the sundew to make sure its mucilage is touching 
the fish food noodle. 

(3) After getting the pictures, insert it into Image J software to get the analyzed-data 
  

3.The structure of the top-side and bottom-side of the tentacles:  
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Bulge on the back 
and shown in 
dark side when 
illuminated 

Peltate scales  
Scales are closely 
arranged and reflect 
lights when illuminated 
(Reflection) 
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1. Sundew’s outer tentacles top-side present a flat bar-shape part with scaly structure. 
When light shine on the surface, the scale has light spot. The spot’s width is about 
10-25 (showm in pic 3-1,3-2,3-3). The bottom-side of the outer tentacles can “from a 
large turgor expansion”than the top-side or it can “change its turgor pressure”. 
(shownin pic3-4) 

2. The tentacles could bend/curve inward and outward. 
When curving inward, the top-side’s (closer to the axis) lenth remains  
the same but the bottom-side’s lenth expands. When the curving  
outward, the top-side still remains the same lenth but the bottom-side’s lenth 
shortens (shown in pic 3-5). 

 
4. Model of message transportation of inside the leaf: 

Pictures below is the two models been speculated to explain the “transportation of inner 
message” (A,B,C three types of messages): 

 
 
 
 
 
 
 

 
(1) Message send in single area: (shown in pic 4-1) 

When tentacle curves toward the center of the leaf, message A will be sent first 
from the leaf center. After message A is sure being received , message B will be 
sent from the base of the tentacle. This area’s tentacles will receive the message 
and curve toward the leaf ’s center. 

(2) Message send in two (or more) area: (shown in pic 4-3) 
Message transportation will occure at least twice in single area. Also the leaf 
center will receive the message at least two times. But rather there’s message 
being sent in between tentacles bases are still unprovable (message C).  

5. Observation on process of nutritive substance being assimilated (devide into four steps). 
 

 
 

cell colony 

base Leaf center 

curving tentacle 

  

pic 4-1 model of message send in 
single area pic 4-2 model of message send in 

two areas

left tentacle Right tentacle 
 

Leaf center 

  

Incurved outcurved Reed stalk  
(Left side stable) 

Turgor tissue  
(Right side stretchable) 

ordinary 

lengthen 
Right side  

(Need to add 
extra water) 

Shorten  
Right side

(Need to exclude 
excess water) 

Pic 3-5 The theoretical diagram of sundew 
tentacles hinge region 
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Future study plan  
1. There are many subtances and anzymes in sundew’s mucilage has medical value , The 

experimental method being conducted in our experiment could prevent induction 
between substances and mucilage , And could also understand when will certain 
anzymes secretes , This is what we will be continue researching. 

2. Sundew could digest protein into micro molecules , Are those micro molecules 
oligopeptide , inorganic nitrates or other form of particle? What’s the difference between 
its digestion process and animal’s digestive protein? What are the uses in medical and 
commercial field? Those topics are still need to be studied. 

3. Inorganic nitrates from the soil can use carrier protein to enter plant cells , and being 
used , Then which substance were used to let the nitrogenous micro molecules enter the 
leaf? 

4. The digestive enzymes inside the sundew mucilage changes from the inducer it 
receives , This is worth discussing. 

5. Comparison between staining bladderwort experiment before , sundew has more 
mordants , sundew could accept large range of concentration and would have various 
affect (amount of mucilage , mucilage turbidity , surface tension decrease , tentacle 
curve , and inner message transportation) on the mordants , sundew (insectivorous 
plant) could use digestion and assimilation to increase nutrients needed , There’s 
obvious animal-like digesting function and plant’s grow needs , Hoping there’s 
connectivity between those researches. 

References

 

tentacles release mucilage (include 
digestive anzyme). 
nutritive substance being emulsified 
and become transparent. 
mucilage surface tension decreases and 
brusts. 
Tentacles assimilating nutrients (the 
amount of mucilage varies in period.) 
Define the experiment as:”Digestion 
and assimilation process of sundew 
tentacles”(shown in pic 5-1) 
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Abstract of the Presentation
Title The Photocatalytic Activity and Application of the Indium Sulfide/Indium Oxide 

Composites

Background

With economic development, modern people have begun to pay more attention to their appearances, and the 

fashion industry has become increasingly prosperous. Meanwhile, the environment has also paid for this. The 

chemical dyes used in the garment manufacturing process have seriously polluted rivers. Additionally, they have 

made the textile industry the second largest polluting industry in the world. 

In chemistry class, we learned that titanium dioxide has the function of degrading pollutants, but it only reacts

when ultraviolet light shine on it. Which means that the photocatalytic efficiency is not ideal. Thus we want to

study another familiar photocatalyst cadmium sulfide. Since cadmium sulfide has adverse effects on the human

body, we want to research indium sulfide which is generally regarded as a potential photocatalyst.

Purpose of the research

In our experiment, we did some tests and comparisons with a view to confirming the possibility to replace 

cadmium sulfide with indium sulfide for environmental protection. 

Research plan

1.The comparison of current values of different ratios of indium sulfide/indium oxide photocatalyst composites

and cadmium sulfide photocatalyst.

2. The comparison of the absorption wavelengths and energy gaps among the 4 different ratios of indium sulfide/

indium oxide photocatalyst composites.

3.The comparison of the structures among the 4 different ratios of indium sulfide/indium oxide photocatalyst

composites.

4.The comparison of surface morphology and composition analysis among the 4 different ratios of indium

sulfide/indium oxide photocatalyst composites.

5.The comparison of the degradation of organic dyes efficiency among the 4 different ratios of indium

sulfide/indium oxide photocatalyst composites.
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Results of the study Report of progress can also be acceptable
The process of making the indium sulfide/indium oxide composites photocatalysts and CdS photocatalyst:

1.Mixing InCl3 with CH4N2S and CdCl2 with CH4N2S drop them on the FTO per 250ul. 

(We used four different molar ratios of indium and sulfur, including 2:1, 1:1, 2:3, and 1:2.)

2.Taking the sample to the tubular furnaces and calcining them from 25  to 200 (CdS) and 400 (InS).

3.Getting the photocatalysts.

Results for each research plan
1. Whether it was under UV-visible or the visible illumination, the ratio of In:S of 1:1 had the highest current 
value among the four ratios. In addition, its current value was close to that of cadmium sulfide, which has high 
toxicity. (Fig2.~5.)
2.The indium sulfide/indium oxide photocatalyst composite is a visible light absorption photocatalyst. (Fig.6~7)

3.From EDS data analysis and XRD structure analysis, In2S3 and In2O3 were available for each proportion of

photocatalyst. Additionally, it could be speculated that oxygen and indium were likely to combine in the

atmosphere. (Fig.8~9)

4.We use SEM to see surface morphology of the 4 photocatalysts. In the picture (a), there were some crytals similar

to octahedrons, and they were covered with rod-like crystals. In the picture (b), there were many clear and complete

octahedral crystals that could be seen. In the picture (c), there were some crystals which were less sharper and

smaller than the crystals appeared in the picture (b). In the picture (d), there weren’t any crystals unlike the other

three photocatalysts. However, there were some lumpy and stripy aggregates could be seen. (Fig11.)

5. The photocatalyst with the ratio of In:S of 2:3 degraded 10ppm rhodamine B the fastest, and the second fastest

was the photocatalyst with the ratio of In:S of 1:1. (Fig.10)

Future study plan

1.To find some ways to make the current value of indium sulfide photocatalyst be more stable.

2.To degrade other organic dyes, and compare the degradation efficiency with TiO2 photocatalyst.

References 
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Fig1. the process of making the photocatalysts

A
rFTO (fluorine- doped tin oxide) Tubular Furnaces

Fig3. I-T curve of the InxSy electrodes 
prepared at varies In/S molar ratio in the 
applied potential of 0 V vs. Ag/AgCl under 
visible illumination.

Fig4. I-T curve of the CdS electrodes in the 
applied potential of 0 V vs. Ag/AgCl under UV-
visible illumination.

Fig5. I-T curve of the CdS electrodes in the 
applied potential of 0 V vs. Ag/AgCl under 
visible illumination.

Fig2. I-T curve of the InxSy electrodes prepared 
at varies In/S molar ratio in the applied potential 
of 0 V vs. Ag/AgCl under UV-visible 
illumination.

Cds

National Experimental High School Central 
at Taichung Science Park

Fig7. the band gap of the varies In/S molar 
ratio photocatalyst 

Fig6. the absorption wavelength of the varies 
In/S molar ratio photocatalyst 

(a) (b)

(d)(c)

Fig8. EDS (a) In:S of 2:1/(b)In:S of 1:1/ (c) In:S of 2:3/(d) In:S of 1:2

National Experimental High School Central 
at Taichung Science Park

Fig.10 Degradation efficiency of the varies 
In/S molar ratio photocatalyst for rhodamine 
B.

(a)

(c) (d)

(b)

Fig.11 SEM (a) In:S of 2:1/(b)In:S of 1:1/ (c) In:S of 2:3/(d) In:S of 1:2

Fig.9 XRD
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Abstract of the Presentation
Title Investigating the Area and Perimeter of Diagonal Curves in Regular and Random 

Tessellations

Background

Last year we went to Tokyo to participate Atsugi International Science Fair (AISF). Walking through Ueno 

station, we found the following sidewalk tile pavement with specific regularity (Figure 1). We found it very 

interesting and hoped to rotate or recombine some of these tiles to make the original monotonous graphics more 

diverse, and make the curves enclose other different closed graphics. 

Figure 1

In a regular 2n polygon with a side length of 2r , its vertices are 1 2 3 2, , , ..., nV V V V . If set the midpoint of 

1 2VV as 1M , and the midpoint of 
2 3V V as 2M , and so on, the midpoints 1 2 3 2, , , ..., nM M M M of each side can 

be obtained. Now take 2 iV as the center of circles and r as the radius to make the inferior arcs 
2 1 2i iM M

(where i is a positive integer), then we can make n inferior arcs. We collectively call these n inferior arcs 

as the "Diagonalized closed curves" of this regular 2n polygon. According to our definition, diagonalized

curves exist only for even sides polygon, and not for odd sides polygon. Figure 2 presents the diagonalized curves 

in square, hexagon, octagon, and dodecagon. 

Taipei Municipal Yong Chun High School 

Figure 2 

On the plane, when many regular polygons with diagonalized curves are tightly arranged (also known as 

tessellation), the diagonalized curves of these regular polygons may enclose a closed area. figure 3 and figure 4 

are both tessellation of thirty-six squares, which contain diagonalized curves, but the enclosed areas of the two 

figures are different. Therefore, among these many tessellation arrangements, there must exist a maximum in the 

perimeter and area of this closed area, which is the main target of this study.

Figure 3                            Figure 4

Even if we investigate the general patterns with regular, in daily life, the shape of a piece of land should be 

regular and complete, which is almost impossible. It is like the rugged corner between the sidewalk edge and 

ditch cover in figure 1. Therefore, simply investigating on the pattern of specific laws will restrict the research 

application. Therefore, we hope to further solve the maximum value of the area and perimeter of the closed curve 

in any connected region of regular polygons. The so-called "arbitrarily connected graphic" means that regular 

polygons are no longer arranged regularly but are randomly connected with edges randomly. Figure 5 is a graphic

formed by thirty-one arbitrarily connected squares containing diagonalized curves. There is even more than one 

closed area surrounded by diagonalized curves. As shown by the square where the red line is located in the figure, 

there are two Enclosed area in the graphic. The ultimate goal of this research is to extend the conclusions obtained 

under regular regions to randomly connected irregular regions through the idea of Pick's theorem.

Figure 5 

Taipei Municipal Yong Chun High School 
Purpose of the research

In the following, the maximum values of the area and perimeter of the closed curves inside the graphic are 

discussed respectively under various conditions. 

1. Regular tilings 

(1) The rectangle n m that tessellated by square tiles.
(2) The rectangle-like i j that tessellated by square tiles.

(3) The triangle-like of rank h that tessellated by hexagonal tiles.

(4) The hexagon-like of rank r that tessellated by hexagonal tiles.
(5) The parallelogram-like p q that tessellated by hexagonal tiles.

2. Semiregular tilings

(1) The rectangle-like u v in truncated quadrille that tessellated by square and octagonal tiles.

(2) The rectangle-like k t in truncated quadrille that tessellated by square and octagonal tiles.

(3) The truncated trihexagonal tiling that tessellated by square, hexagonal and dodecagonal tiles. 

3. Arbitrarily connected tessellations 

(1) The arbitrarily connected graphics in square tiling. 

(2) The arbitrarily connected graphics in hexagonal tiling. 

(3) The arbitrarily connected graphics in truncated quadrille. 

4. Space-filling polyhedron 

(1) The hexahedron structure that space-filled by cubes. 

Research plan

1. Observe the sidewalk and find problems. 

2. Identify research topics and read literature.

3. Confirm the types of tessellation.

4. Use GeoGebra to make graphics and expand for observations. 

5. Find recursive relationships and simplify to get general solutions. 

6. Explore the closed curve of uniform tilings. 

7. Expand the general solution to similar regular regions. 

8. Prove the correctness of maximum value of the perimeter and area of the closed curves.

9. Expand the similar regular regions to arbitrarily connected regions. 

10. Deriving closed curves of connected region by coordinate system superposition. 

11. Explore the volume and surface area of the enclosed space surrounded by diagonalized curved surfaces.

12. Write a case report and apply it.
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Results of the study Report of progress can also be acceptable

We derived the following formula corresponding to our classification in research purposes.
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Future study plan

1. Solving the problems of the perimeter and area of the closed curves by simply recursing will make the general 

solution more tedious and complicated, and the expanded direction and number of graphics will be greatly 

restricted, such as the diagonalized curves in rings and single wide strip regions cannot connect correctly. 

Hence, connections in Graph Theory is obviously the only solution to simplify the study. 

2. We use the method of distinguishing external and internal regular polygons to explain the reasons for the

correctness of general functions of area and perimeter. Although no obvious defects have been found, we 

hope to use Mathematical Induction and use Sets to define the regular polygons it used. To prove its concept 

more rigorously in a more mathematical way. 

3. The situation of semiregular tilings connected graphic has not been explored 

completely. We are currently simplifying it to a degenerate form like figure below

and continue to find the feasibility of its overlapping with the coordinates. 

Therefore, it is currently listed as our future research direction.

4. We expect to apply the concept of homeomorphism of topology to the 

determination of the ring number of any connected structure in space to discuss 

Taipei Municipal Yong Chun High School 
the surface and volume function. Then continue to develop the research to other space-filling structures to 

make the research more complete.

5. The results of this study are expected to be applicable to the approximation of Green's 

theorem, as the larger the area is, the more accurate the area value will be. It can also 

be used in life to estimate the surface puddle area after rain, or the area value of the 

convex hull of the set X in the vector space V in Informatics, which can solve the 

problem more quickly. 
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Abstract of the Presentation
Title Ant fauna at ports in Japan – regional comparison of alien ant species

Background

  Around 300 ant species are distributed in Japan. Around 40 of the 300 ant species (13.3%) are alien ant species. Recently,

2 alien ant species, the Argentine ant and the tropical fire ant have invaded Japan.

Most alien ant species live in tropical or subtropical regions. As there are many ships from distant places that arrive at ports

in Japan, it is where alien ant species enter. The Argentine ant, an invasive alien ant species, which has come to Japan recently,

has often been discovered in ports. 

  Alien ants have a bad influence on the native ant species and the environment. They sometimes affect human beings by

getting into houses and stinging people. In other countries invaded by alien ants, the extermination of the ants, once they

have become established, has been impossible even with a lot of government money. It is important to discover alien ants in

the early stages of invasion so that we can eradicate them right away. 

  Clarifying the ways in which the invasion and establishment of alien ant species are made would contribute to the

knowledge about their ecology and control measures. Alien ants of tropical origin can be bio-indicators for climate changes

such as global warming.

Purpose of the research

1.  To reveal the number of species, species composition and dominant species at each port.

2.  To reveal the number of alien ant species and its ratio at each port.

3.  To monitor a new invasion of alien ant species.

4.  To reveal the relationship of ant fauna at ports between 9 regions (Hokkaido to Southern Ryukyu) surveyed in Japan.

Research plan

  Ant fauna was surveyed by the “Line transect method”. Honey baits were placed at intervals of 2 meters. Ants were

collected on baits placed along 3 line transects for 60 minutes. During a period of 60 minutes, manual collecting was done

on each of two belts from left to right along the transect. Ants collected at the port were soaked in 80% ethanol. Specimen

preparation and identification were conducted in the science room at Ikeda High School.    

Results of the study Report of progress can also be acceptable

  The ant fauna was surveyed at 80 ports located in Japan (Hokkaido to Southern Ryukyu) from 2012 to 2019. In total, 74

ant species belonging to 27 genera in 4 subfamilies were collected at ports surveyed. This figure corresponds to around

24.7% of the 300 species recorded in Japan. Of the 80 species collected, 22 (27.5%) were alien ant species. The alien ant

species was confirmed on mainland Japan (Makurazaki Port in mainland Kagoshima) for the first

time by us. In Miyanoura port (Yaku-shima in Kagoshima), 29 species were collected. Only 2 species were collected in

Hetono port (Tokuno-shima in Kagoshima) and Motobu port (Okinawa-jima in Okinawa).

  The native ant was collected from 63 (78.8%) of the 80 ports, followed by 

(65.0%),  (56.3%). Three of the dominant 6 ant species were alien ants.

  Most dominant ant species, estimated by the frequency of their occurrence at all of honey baits (2400 baits), were .

 (25.2%), followed by .  (22.3 %), .  (12.1%). Five of the dominant 8 ant species were alien ants.

  Similarity of species composition as measured by Nomura-Simpson's Coefficient ( ) among 9 regions was the greatest

(0.92) between Kansai region and Shikoku. A gap in similarity of species composition among 9 regions was seen between

Middle Ryukyu / Southern Ryukyu and other regions. This indicates that the Watase’s line drawn between Tokara Islands

and Amami Islands, which is famous as biological distribution realm line in the world, are effective for the ant community.

  Although the number of ships entering ports is low in the subtropical regions, the number of alien ant species is much

greater than in other regions. The average percentage of alien ant species at ports rose gradually the further south the port

was. That means that the number of alien ant species at each port is related to ecological characteristics of alien ant species.

Future study plan

1.  We have to establish a biodiversity monitoring protocol to get cooperation for the survey from the general public.

2.  We have to request help with identification to accumulate precise data.

3.  We have to complete a survey in Kansai region and Kanto region to reveal the characteristics of the distribution of alien

ant species in Western Japan.
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Abstract of the Presentation 

Title
Measuring Viscosity Coefficient of Ferroferric Oxide Fabrication Magnetic Fluid 

Background

Many researches have mentioned that we can use Chemical Coprecipitation method to prepare Magnetic fluid. 

However, it is difficult for students to reproduce the whole synthesis process in a high school laboratory. 

Therefore, in this study, I try to prepare Magnetic Fluid by mixing Ferric Ferrous Oxide with Surfactant 

directly. Not only can this method be done easily, but it can save lots of time. In addition, I build up several 

experimental methods to measure the viscosity coefficient of magnetic fluid. On the whole, I will try to figure 

out the correlation between the viscosity coefficient and magnetic field in the future.

Purpose of the research

1. Provide a standard procedure to synthesize stable Fabrication Magnetic Fluid.
2. Design an elegant method to measure viscosity coefficient of magnetic fluid in different 

situations.
3. Describe the relation between viscosity coefficient of magnetic fluid and magnetic field 

theoretically.
Research plan

First, different from the complexity of the chemical coprecipitation method, I simply add Ferric Ferrous Oxide 

into Surfactant to produce magnetic fluid directly. Second, I set up 2 different experimental methods so as to 

figure out the relation between viscosity coefficient of magnetic fluid and magnetic field. What’s more, I 

provide mathematical calculations to fit experimental data. To sum up, I will integrate the whole process and 

give a brief explanation for the viscosity properties of magnetic fluid.

Results of the study Report of progress can also be acceptable

By using the self-made magnetic fluid as a sample, I wish I could find the equation that represents the relation

between magnetic field and the viscosity coefficient of magnetic fluid. Besides, I will try to provide a theoretical

proof to verify the experimental results. Consequently, I would like to apply my research to improve the damper,

equipped with magnetic fluid device in the near future.

Future study plan

I will try my best to find a better way to measure data much more precisely. Also, I would like to 

apply my research to improve the damper, equipped with magnetic fluid device in the near future.

Taipei Municipal Yong Chun High School
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Abstract of the Presentation
Title Fire tornado - Discussion on air vortex and combustion effect

Background

In Taiwan, because of the traditional customs, which will burn the joss paper in the Ghost Money Burner for

their ancestor, but in the bottom, often existed the joss paper wasn’t perfect combustion and needed to stir them

that it continuous burning. We saw a report about the Fire tornado and understand its characteristic that used it in

our experimental device, wanted to known wheather the Fire tornado will reduce the amount of ash after burning

and further wondering to raise the combustion.

Purpose of the research

1. Make a device that the combution efficiency is more better than a conventional Ghost Money Burner.

2. Reduce the amount of ash after burning

Research plan
Experiment principle

The first we known the Fire tornado have 4 types to form, the Figure 1b and Figure 1c is worse than the 

Figure 1a and Figure 1d , because the Figure 1c bottom needs lots of oxygen, the Figure 1b have the angle that 

can’t be smooth flow before the gas enter.And the Figure 1a is better than Figure 1b , because the gas enter, 

they can be smooth flow.

Now, we used the Figure 1d that can control its rotation speed and can easily let Fire tornado to form.

  Figure 1

Second, we have to talk about our Joss Paper burning situation. Through the research observation, the 

combustibles burning divided into two stages of record point.

The first time is when the fire extinguished, which a large amount of smoke will be emitted, the second 

time after the end of the smoke, the continuous burning flames will stop burning.

1. he first record point                          2. the record second point

figure 2 figure 3 figure 4 figure 5 

Control group       Experimentation group    Control group         Experimentation group

1. Make a device that the combustion efficiency is more better than a conventional Ghost Money Burner
Use 0.5 sheets to divide, from 1 to 6 sheets, and mark the time when the fire the first record point and the 

flames the second record point extigusihed, and to draw the broken line graph.

Experimental steps

1 To light a joss paper.

2 Computing by the timer.

3 Put into the experimental device and whirl.

4 Record the first record point.

5 Record the second record point.

6 Stop whirling the experimental device.

2. Reduce the amount of ash after burning

Use 0.5 sheets to divide, from 1 to 6 sheets, measuring the mass of joss paper before and after burning. 

This stage only record the flames extinguished the second record point because the fire extinguished the first 

record point wasn’t perfect combustion, if I use it to measuring, the mass will be inaccuracy.
Experimental steps

1 Measuring the mass of the joss paper before burning.

2 To light a joss paper.

3 Put into the experimental device.

4 Stop whirling the experimental device.

5 Measuring the mass of the joss paper after burning.

Results of the study Report of progress can also be acceptable

1. Make a device that the combution efficiency is more better than a conventional Ghost Money Burner.

Through the research Figure 6 , we can know at the 1 to 3 sheets Figure 6 yellow mark , the 

control group and experimentation group are very close, which I guess it’s too less to burn, so that 

experimental device can’t make significant impact on the experiment. 

  At the 3.5 sheets Figure 6 red mark , the data’s gap is widening.

◎英語ポスターセッション
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Trough the research Figure 7 , we can know at the 1 to 3 sheets Figure 7 yellow mark , the

experimentation group’s burning time are apparently less than control group. At the 3.5 sheets Figure 7 red 

mark is same with the first record point, the data’s gap is widening.

As a result, the second record point is more outstanding the first record point about the 

combution efficiency.

2. Reduce the amount of ash after burning

Trough the research, we can know the experimentation group and the control groups’ data are very 

approach, because the amount of ash that burn after combustion is the definite value. So our experiment can’t 

make a appearently effect.

Bruning time average the first record point

Figure 8

Figure 6

Figure 7

Conclusion

The results of the research show that the fire tornado can not regarding  the perfect combustion have 

a further impact , but can significantly raise combustion efficiency, reduce the time required to burn.

Future study plan

Make a device that the Ghost Money Burner was no energy consumption.

        

            

Because of the figure 9a, it should use the electric energy to form the Fire tornado, and I wanted to 

make a device that the Ghost Money Burner was no energy consumption like the figure 9b.
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Abstract of the Presentation
Title Discussion and utilization of “ miniaturized wind-driven generator ”

Background

Because of the environmental overdevelopment, energy is getting more and more attention. Therefore, we 

hope we can further more to research renewable energy.

We set "wind power generation" as our research target, but the wind-driven generators are very huge, so we 

hope to miniaturize it and increase generated energy at the same time. 

We set fan blade's structure as our research direction.

Purpose of the research

1. Research the electricity production when the different shapes of fan blades are at the same wind speed

2. Research the included degree that can produce the highest electrical power

3. Make energy storage device and reduce energy expenditure for storage simply.

4. To transform energy into that for the livelihood.

Research plan

1.literature review

2.make three kinds of fan blades 

2.1 make a fan blades with shape and radian:

2.1.1 make a mold for the fan blades with shape and radian:

rectangle only shape with shape and radian

2.1.2 soak the fan blades in water:

The fan blades that are soak have stronger plasticity and can change larger radians.

2.1.3 tie the fan blades to the mold with cotton thread:

Tie the fan blades to the mold with cotton thread to make a fan blade with radian, while avoiding the change 

of the fan blade radian during drying.

2.1.4 put the fan blades and the mold into oven:
Set the oven temperature to 100 C for 15 minutes in order to evaporate the water completely, and because 

it is tied with cotton thread, fan blade won't change radian during drying, and finally we make a fan blade with 

radian.

2.2 complete the wind-driven generator and connect with measuring tools:

Use a constant fan and use an anemometer to measuring wind speed, we get three kinds of wind speeds, are 

3.7m/s, 4.2m/s and 4.7m/s, use volt-ohm-milliammeter to measure voltage. At last, use computer to count data.

3.measuring data

Our experiment have been tested many times and remove inaccurate values, all data are the values after 

waiting for stabilization. What’s more, after each experiment, we remeasured wind speed and fan blades’ angle and 

replaced with a new axis to ensure the authenticity and accuracy of the experiment.

mold

axis
fan bladeded



－41－

                                               
          Fan blades’ angle defined as the angle between the tip of the fan blades and the axis 

Voltage of three kind of fan blades at 0 degree

Voltage of three kind of fan blades at 20 degrees

axis end of the fan blades

angle

Voltage of three kind of fan blades at 40 degrees

Results of the study Report of progress can also be acceptable

In this experiment, we designed three kinds of fan blades, and measure the voltages of 0, 20 and 40 degrees 

when the wind speed of 3.7m/s, 4.2m/s and 4.7m/s.

At 20 , we found that all three sets of data were quite close.

At 40 , the voltage of fan blades with shapes and radians is slightly higher than the other two sets of data.

At 0 , the voltage of fan blades with shapes and radians reach up to 7.1V, which shows that the fan blades 

with shapes and radians can produce the highest voltage.

We also found that when the fan blade with shapes and radians' degree is large, the cut-in velocity is small, 

but the voltage is small too. When Its degree is small, the cut-in velocity is large and the voltage is high. 

When the wind speed is 4.7m/s, we get 7.1V on the miniaturized wind-driven generators, and a voltage of 

5V or more is enough to drive the electronics.

Future study plan

We hope in the future experiment, measuring the wind speed and when it is large enough to turn the fan 

blades, give it initial velocity to reduce the amount of wind force at startup.

We continuously improve the problems in the experiment, and hope that in the future, we can measure the 

electric current to calculate electric power and get more data.

In the future, we will continue to explore and measure the fan blades with shapes and radians, and try to 

ameliorate them at different radians and degrees. 

We will add the vertical axis wind turbine system into the discussion and set "finding the maximum electric 

power generated by the minimum wind speed" as our target, find out the most suitable fan blades, and constantly 

planning our future experimental plans in experiment.

At last, we hope that using the data and new findings in this experiment will bring wind power generation 

to a lower cost and a closer to our lives.
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Abstract of the Presentation
Title Experiment-how to better use brake energy 

Background

Generally, the brake energy storage of hybrid electric vehicles and electric vehicles is stored by electric energy, 

and only about 5-15% of the energy can be stored. As long as the mechanical brake energy storage device of this

experiment is well positioned and lubricated, The energy is very considerable, because oil and electric cars and 

trams have too much energy loss during the energy storage process, and only a small amount of friction and other

energy is consumed in this experiment, so it can achieve effective energy storage

Purpose of the research
device designed to store the kinetic energy of the brake

improve energy conversion efficiency.

effective application of energy.

Research plan

First
•Design with 3D drawing software

Second
•Repeat check for interference
•Transformed into 2D designs

third
•Repeat check for correct labeling

fourth
•Send all design drawings to the factory for manufacturing

fifth
•Adjust after experiment
•Edit report
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Results of the study Report of progress can also be acceptable

     
   Planetary gear set complete design

This is a planetary gear. The structure 
and function are explained below.

This is a ring gear

This sun gear

This planetary gear 

Planetary gear can perform 
rotation and revolution

Taipei Municipal Yang Ming High School 

The planetary gear is integrated with the sun gear holder, and the sun gear holder is 
integrated with the outgoing wheel

1. Wheel selection definition: Wheels turn clockwise 

2. Brake energy storage: As the inertial wheels of the car move forward, the ring gear 
rotates clockwise. At this time, the brake disc is locked and the planetary gear set seat is 
fixed. Therefore, the sun gear <counterclockwise rotation> stores the kinetic energy in In 
spring 
1. 3. Release kinetic energy: The brake is released, and the spring <clockwise rotation> 

sun gear, because the one-way ratchet meshes the sun gear with the planetary gear, 
making the ring gear rotate clockwise and propelling the vehicle forward to achieve 
energy savings.

Taipei Municipal Yang Ming High School 

Planetary gears work when braking, causing 
bevel gears to run and tighten the spring

1.When the shock absorber moves up and 
down, the shock absorber will drive the nut 
and rotate the screw rod
2.When the screw rod rotates, it will tighten 
the spring

This is a spring tube, 
which is explained 
below for you

Shock Absorbers

Shock Absorbers

Planetary gear

Taipei Municipal Yang Ming High School 

Future study plan

Improved springs to increase stored energy and travel distance
Reduce device material
Use light alloy
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Abstract of the Presentation

Title A nano ZnO dye-sensitized solar cell film – prepared by the low-temperature

sol-gel method

Background

We demonstrated an improvement in efficiency of dye-sensitized solar cells (DSSCs) that are decorated

with zinc oxide (ZnO) nanoparticles film upon conductive plastic plates. The performance of DSSCs containing

ZnO thin film fabricated by the sol-gel method was significantly affected. 

This material is highly useful for making the bendable solar cell .The ZnO solar cell film can be prepared 

in the ambient atmosphere by sol-gel method of low temperature without the use of vacuum coating steps and 
can be operated in the ambient atmosphere

The synthesized ZnO nanoparticles have done the characterizations like X-Ray Diffraction (XRD),

Scanning Electron Microscope (SEM). To evaluate crystal structure, reproducibility and morphology of

nanoparticles. However Spectral analysis is the most optimal test to check the quality of the ZnO solar cell film.

Purpose of the research

The purpose of the research is as follows

the easy sol-gel method to pursue solar cell film isused.

In this direction we have synthesized zinc oxide (ZnO) nanoparticles by the low-temperaturemethod 

without any complex procedure.Apart fromthe traditional characterization like XRD,SEM, we concentrate on

our effort and attention on Spectral analysis, that can be pronounced either good or bad about the solar cell film.

Lastly, We will assemble the whole package of our research about solar cell film, then carry out the 

related electrical test.

Researchplan

1. The low-temperature deposition of ZnO nanoparticle film for sol-gel method that is running:

The Zinc acetatesolution go with ethylene glycol use as raw materials. The hydrolysis-condensation

technique was adapted to get ZnO nanoparticle film.

2. Finding the optimal temperature of depositionto obtain the ZnO film that is high quality:

3. Carry out the test of spectral analysis about this solar cell film of zinc oxide (ZnO) nanoparticles firmly,

then we will keep the best quality of solar cell film from our research.

Results of the study Report of progress can also be acceptable

The ZnO nanoparticle film will be synthesized by low-temperature sol-gel method, then fabricated to a

ZnO solar cell set completely, and the ZnO solar cell can be bended moderately.

Future study plan

The ZnO nanoparticle film made from our resaerch group that can replace the Si or GaAS sloar cell of last 

Generation. Because the former is low cost,easy to manufacture and bendable.
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Abstract of the Presentation
Title

Background
Windmills are used to generate electric power from wind, which is a clean source of renewable energy.
However, in Japan, the total amount of wind power generation only rose 0.4% in the last four years,
instead, almost 80% of electric power was generated from fossil fuels that emits CO which promotes
global warming. For this reason, we will focus on giro-mill windmills to promote generation from clean
source of renewable energy.

Purpose of the research
Giro-mill windmills are the types of windmills. Its shaft is vertical to the ground, and this makes
the windmill spin regardless of the wind directions. To confirm this, we have crafted several
giro-mill windmills. However, with the windmills we used, the result showed that the windmill
stops its rotation when the wind hits the windmill in the straight angle, being vertical to the shaft.
Our purpose of this research is to solve the issue that windmill stops. Through this experiment,
we more efficient power generation.

Research plan
To solve the issue that windmills stops its rotation when the wind hits the windmill in the straight
angle, we made two hypothesis about this phenomena. The first hypothesis is that the force of the
wind hitting the blades on both sides are equal. The second hypothesis is the swirls appearing
around the blades are inhibiting the spin. To confirm the first hypothesis, we have conducted an
experiment, using four different windmills with blades attached in different angles. The purpose
of this experiment was to keep the surface area equal and to compare the position of the blades
when they stop moving. Next, to confirm the second hypothesis, we made two different
windmills to prevent from generating the swirls. In the first model, we attached a board behind
every blade. In the second model, we shaped two edges of the blade create smoother surface.

Results of the study Report of progress can also be
acceptable
For the first hypothesis, there were no difference between the position of blades among the four
windmills. However, this result does not show all the forces being applied on the blade.
Therefore, we could not lead the answer. For the second hypothesis, the two windmills we have
maintained swirls appearing. These swirls were symmetrical and this supports the second
hypothesis. As a result, both hypothesis were not confirmed.

Future study plan
As a solution of the first hypothesis, we will calculate the actual force applied on the blade
depending on the wind speed. This will enable us to visualize the force applied on the blade. As a
solution of the second hypothesis, it is almost impossible to make a windmill that eliminates the
swirls. Therefore, we will make several additional model of windmills that resists from creating
swirls. We will compare these windmills and come up with a common point of windmills which
inhibits its rotation.

References

https://www.isep.or.jp/archives/library/11784

Ebisawa

Kota Murano

I have been interested in space design of architecture.Especially, I want to learn three things that are how to use 
space of house better and interestingly ,architecture by taking full advantage of material like woods, concrete and 
so on. I also would like to learn how to combine  machine with the view of the world of disney in Disney's 
attraction in the future.However, I do not have enough knowledge of them so firstly from this reason, I research 
about what is space design,and how to design of space. I have another reason of it that is I heard lecture by Yasushi 
Sakai who works as town development in training in my study abroad of last year. I asked what I should learn 
about architecture at the first, and he gave me advice  that I will be able to learn space of architecture by making 
chair. From these reason, I decide to research about it.

In the future,I would like to make house made by material like cheaply and quickly and renovation for old house 
everywhere in Japan to contribute to area that depopulation is progressing in Japan and developed countries. I also 
want to design for the best by myself so firstly, I decide to increase knowledge.

I am going to make chair that is MUSKOKA Chair because I made it in study abroad in Canada. And then, I will 
consider relation between this chair’s space  and human’s comfortableness by feature of it and reference. I also 
think about how to design just a room make the best use of the chair.

I researched about space of chair for comfortableness.
I think it will be  influenced by  little difference of length,angle of seatback,armrest, depth of sitting.

This Purpose that is increase my knowledge by making chair of space design this time but I want to  research new 
things from result and consideration of this time for the next. Today,in Nanmoku village in  Japan, we have big 
problem of a declining birth rate and an aging population and depopulation. I’m joining a project of activation so 
I consider it is good way to make theater outdoors and point from renovation and view of kominka.
At that time, I’m planning to research how to make use of design for that and how to take warmth by using woods 
of village. I am going to design actually to consider rich in design properties and convenience because I think 
material of woods can change shape and get involved with space design. 

https://www.jstage.jst.go.jp/article/jssdj/1968/8/1968_KJ00007022579/_article/-char/ja/
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Abstract of the Presentation
Title Experiment of perovskite solar cells ~changing conditions of positive electrode~

Background

We research perovskite solar cells (PSC) to improve the energy situation. However our school’s I-V 

curve was poor. So, we attempted to improve the model of I-V curve to improve performance. 

In addition, we found the method of making PSC from this essay [1]. PSC is composed of FTO glasses 

(electrode)/TiO2 (to carry electron)/perovskite (composed of Pb, I, CH3NH3)/ Copper 

thiocyanate/Carbon powder (electrode) (figure 1-leht). Also we used a Halogen bulb 

(JDR110V50W/K9N-F made by HITACHI) whose Continuous spectrum is the same as Sun light. The 

distance between PSC and bulb was adjusted to 1.0 kW/m2. When we gained the current and voltage 
to describe the I-V curve, we changed resistances connected directly. We prepared 0 , 100 , 510 , 1020

, 5000 and infinite as the load resistance, first change the load resistance from the higher to lower. Next, 

change the load resistance from lower to the higher. We measured voltage and current 12 times for one cell. In 

analyzing, we particularly focused on five elements; Voc (maximal voltage under the condition of 0A),

Isc (maximal current under the condition of 0V), Pmax (maximum power, Fill Factor (FF)), Rs 

(resistances connected directly against the power supply part) We evaluated cells by these 5 values.

Purpose of the research

The purpose of the research is to improve the shape of the I-V curve of PSC. It is important to decrease 

Rs and parallel resistance to improve our fill factor. Therefore we tried first to decrease the value of Rs 

in order to improve fill factor. 

To decrease the value of Rs, we focused on the positive electrode material. We used FTO glasses as 
positive electrode material [1],but FTO glass has 30 according to the manufacturer's catalog. So, we 

considered that FTO glass is one of the causes of the increase in Rs. So we tried to change the electrode 

plate of the positive electrode from FTO glass to the metal plate in order to decrease the value of Rs. 

And we thought the gap between FTO glass and hole electrode layer is not stick firmly and it is the 

cause of the increase in Rs. So, we increased the pressure to stick FTO glass and carbon powder more 

firmly. 

Research plan

1. change material of hole-electrode to reduce the value of Rs 

<Experiment 1> We prepared metal boards composed of Zn, Al, Cu and Al foil for hole-electrode. The 

reason why we use them is that they have less resistance than FTO glass. We consider that these 

Fukushima Prefectural Aizu Gakuho High School 
resistances are factors which make losses in carrying electrode. (The values of their resistance are 

shown in following table 1.) 
2. confirm the change of FF by changing state between the positive electrode and the hole transport layer

<Experiment2> In order to change the contact pressure between positive electrode and hole transport layer, we did an 

experiment to change the thickness between clips sandwiching the positive and negative electrode. After fixing a glass 

which is 2.3mm and we obtained an I-V curve. We regarded the difference of value over 5% as a big change.

Results of the study Report of progress can also be acceptable

<Experiment 1> Graph 2 and table 3 indicates the results. As the results show, differences in Voc of all 

conditions cells were within ±3%. In Isc, there were ±25% differences between FTO and others. The 

value of Rs were Al foil<FTO<Al<Cu<Zn arranged in ascending order. Also Pmax were in the same 

orders. However we cannot figure out the difference in FF. 
Experiment2 The overall result is shown in graph 3 (graph 4 to 6 for each electrode). From table 4, when the 

pressure between clips changed, Voc value difference is within a small change 5% without Cu board compared with 

before pressure changing and after. Isc changed about 4% for Cu plate, about + 50% for Al foil and about + 7% for Zn 

plate. Regarding Rs, all three types showed signs of decline, such as -19% for Cu plate, -40% for Al foil, and -15% for 

Zn plate. But, each of FF value’s difference was 5%.

Consideration

Isc and Pmax improved by using metal plates. The current has increased by decreasing Rs and the 

same voltage can be thought of as the cause of this. And

metal plates as positive electrodes. It can be said that there is a possibility that the electrical resistance 

of the positive electrode plate itself is 2~3 times higher than the actual one when converted to the value 

of electrical resistance in the equivalent circuit of a solar cell. For this reason, this is a future issue. 
<Experiment2> In the result, as pressure increased, the value of Rs was improved. Especially, Al foil’s improvement 

about Rs, Isc and Voc was remarkable. We thought that Al foil is softer than clip, so clip pressure may not pressure 

and contact condition may be poor. In other words, the pressure may have been evenly applied to the carbon powder, 

resulting in better contact due to the hard glass. So, it can be said that increasing pressure is likely to lower the Rs.

From the above, decreasing electric resistance of positive plate cannot improve FF, but it can improve Rs, Isc and 

Pmax. So, changing positive plate into lower electric resistance is a good way to improve PSC.

Future study plan
In order to improve FF, we want to find further factors which decide I-V curve.

References 
[1] Sameer ., J. Phys. Chem. Lett., 2015, 6 

[2] Hirose Humihiko(2013) Chapter 7 solar cells <http://fhirose.yz.yamagata-u.ac.jp/img/taiyoudenchi12.pdf> 2018-10-1
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Table 1. Resistances of each metal board

Graph 1. I-V curve of previous PSC

Table 2. Elements of previous PSC 

Comments. The I-V curve looks almost like straight line, so we can figure out FF is not good. Also 
Rs is about 1k ,which is high value.

Figure 1. structure of PSC left and cells we made (right)
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Figure 2. State we are doing measurement 

Graph 2. I-V curve of each electrode version
Comments. Any metal boards create about 0.550~0.600V at Voc. However, we can say that there 
are clearly differences between these boards. Also I-V curve have more curves previous ones (graph 
1). 
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Table 3. Parameters of each metal used for electrodes  

Comments. Rs value improved in the order of Zn>Cu>Al> FTO>Al foil. Because Isc is equally high that Rs is an 

important factor in determining Isc. But FF didn’t change. So, Rs is not important fact of FF

 In the following, the solid line is the pressure increasing individual

Graph 3 change of I-V curve of each metal plate by pressure

Table 4 parameter of each metal by pressure change 
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Graph 4 change of I-V curve of Cu plate by pressure  
Table 5. each parameter of Cu electrode

Comments. As pressure increased, Rs decreased about 15%.also, Isc value without pressure was 
good than with pressure.  

Graph 5  change of I-V curve of Al plate by pressure
Table 6. each parameter of Al electrode
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Comments. There is no difference between before increasing pressure and after increasing 
pressure. Isc was improved about 60%. And focus on the Rs, increasing pressure decreased Rs 
about 40% 

Graph 6. change of I-V curve of An plate by pressure  

Table 7. each parameter of Zn electrode

Comments. Increasing pressure, Voc decreased about 10% and Isc improved about7%. Also, 
increasing pressure decreased Rs about 40%.
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Abstract of the Presentation
Title The creation of the stone skipping device and the research on the effect of 

conditions on the number of skips

Background

Stone skipping is a kind of kids’ game. This is the art of throwing a stone across water in such a way that it 

bounces off the water surface, preferably many times. The objective of the game is to see how many times a stone

can bounce before sinking. Now, we regard it as a physical phenomenon and decided to investigate factors which

affect the number and the probability of skips (the probability of a stone skipping at least once or more).

Purpose of the research

To find out on which conditions we should put emphasis when we skip stone by creating a reproducible stone

skipping device and testing several conditions (shape of a stone, speed, etc.) that affect the number of skips and

the probability of skips using the device.

Research plan

We created a stone skipping device making appropriate alterations and adjustments.

We considered the effect of several conditions on the number and the probability of skips through 

experiments using the device.

We tried stone skipping with our own hands based on what the experiments suggest (the trick of stone

skipping).

Results of the study Report of progress can also be acceptable

Experiment.  The creation of the stone skipping device Fig.

We prepared two pairs of motor-connected tires and a spring launcher(a device to push stones out with the 

power of spring). A stone is pushed out by the spring launcher and spins when it passes between the tires (Fig.2). 

We were able to create the device by making improvements in stone’s speed, the number of revolutions and 

shape. The device launched stones stably at a speed of about 8m/s, spins about 1.0×10^3 rpm.

Experiment.  The research on the effect of conditions on the number of skips ]

We did the experiment with three kinds of stones :stones rounded in the upper side, in the bottom and in the both

sides Fig.3 .The probability of skips increased with stones rounded in the bottom. We considered that the angle
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of the stone tip was adjusted on the water surface by stone’s roundness in the bottom and turned upward to jump
out of the water surface (Fig.4). The number of skips increased as the height of the lift increased. We considered

that the magnitude of lift affects the number of skips (Fig.5). 

   Based on this, to increase the probability of skips and the number of skips, we changed from the shape of a 

radius of curvature of 4.0cm on both sides of the stone, to the shape of a radius of curvature of 3.0cm only on the

upper side of the stone (Fig.6). The shape-changed stone increased the number of skips with the high probability

of skips. As discussed, it was suggested that the magnitude of lift has an effect on the increase in the number of

skips. 

We experimented with stones 2.5mm~9mm thick which are flat in both top and bottom sides (Fig.7). Though 

the stones were flat in the bottom, the probability of skips was high. We considered this was because   a flat 

stone, was launched with the stone tip tilted 5~30° upward due to the design of the device. The number of skips 

increased as the rock was thinner. We considered it was because the thicker the stone became, the greater the 

gravity acted on it (Fig8).

Conclusion  (the trick of stone skipping) 

If you use a stone that has a flat shape on both sides, you can expect the largest number of skips. But it is 

important to throw a stone with the tip stone tilted 5~30° upward. When it is impossible to regulate angles, you 

should choose rounded stone which has a small influence on the probability of skips. In addition, if you choose 

stones whose radius of curvature of the upper side is smaller than that of the lower side, the number of skips will 

be large.
Try

 We added ingenuity to some conditions such as the selection of stone based on the trick of stone skipping. As a

result, every team member was able to skip stones about three times more than before. We found and proved the

trick of stone skipping.

Future study plan

There were difficult conditions to compare and consider such as angle (it is difficult to measure precisely), mass 

(it is impossible to change radius of stone), shape (we used only stones with circular shapes), water current, wind 

and so on. Especially it was suggested that angle affects the number of skips widely in the experiment. So we want 

to improve the device and explore skipping stones more.

References 
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~Comparison of the facility of skipping by shape, the number of spin and mass of stone~”
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ig.1 The photograph of the stone skipping device 

 
Fig.2 The mechanism of the stone skipping device 

 
(Fig.3) The result of experiment 2-  
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(Fig.4) The effect of the roundness of the bottom on the probability of skipping 

 
(Fig.5) The effect of lift on the number of skips 

(Fig.6) The result of changing the shape of the stone 
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(Fig.7) The result of experiment 2-  
 

 
 
 
 
(Fig.8) The effect of gravity on the number of skips 
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Abstract of the Presentation

Research on efficient ventilation methods ~Through measurement of airflow using a device we made~ 

Sometimes we can’t concentrate on our studies because of the stagnation of the 

air and smell. That’s why we decided to study how to ventilate rooms efficiently. When we searched for

prior research, all of them were simulated, and none of them were done in practice using any sort of 

device. So we decided to verify, using a device we made, to see if the results stated in the prior research

could be applied to our classroom.

Purpose of the research Observe and measure airflow through experiments using our 

device, not a simulation, to confirm if it is possible to apply the results of the previous research to our 

classroom, and explore more efficient ventilation methods. Also, “efficient” means that the smoke is 

vented not partially but widely in a short time.

Research plan
Productionn off aa one-fifteenthh sizedd modell off ourr classroomm (Figure 1)  

The device was made of acrylic panel and has 6 windows and 2 doors. 

We attached a lighting apparatus to the ceiling. This apparatus is a wooden board with 16 red light-

emitting diodes embedded at equal intervals. 
The floor is a wooden board with 16 photosensitive transistors embedded at equal intervals. 

EExperimentall proceduree forr measurementt off airfloww 

1. We put smoke into the device using a smoke machine. 

2. We opened a window on one side of the model and also opened another one on the opposite wall.

3. We observed the smoke disappearing from the device (Figure 2). To raise the credibility of the data, 

we analyzed the smoke with both image analysis method and light intensity analysis method. 

EExperimentt 11   Imagee analysiss methodd 

We removed the lighting apparatus from the device and put red paper on the floor of the model

(Figure 3). We took a picture every 15 minutes. We analyzed the image with Excel. After that, we 

compared R values of each set of data. The data with higher R value shows that the smoke got thinner 

and therefore more smoke had disappeared. 

Fukuoka Prefectural Meizen High School

Experiment 22   Lightt intensityy analysis 

The photosensitive transistor is an electronic component which induces the flow of the electric 

current when it is lighted. We made a circuit where the voltage changes depend on the quantity of 

light. The voltage change of the photosensitive transistor was too small to measure. So we made a new 

circuit where a transistor amplifies the voltage change and used it in our experiment. In this way, we 

measured voltage every 15 minutes and compared its rate of change.

Hypothesis 

Based on previous research, we thought that it was more efficient when the windows to be opened 

were on the diagonal line of the model and when one window and one door with a difference in height 

at the entrance and exit of the wind were opened one by one.

Result (Figure 4, 5) 
When the line connecting the open windows became nearly parallel to the side without the window,

smoke was efficiently exhausted. 
Immediately after the wind blows, the smoke creates two streams along the sides of the window. In 

particular, when wind blew through a window near the windowless side, the smoke created a large 

flow along that side. 
There was no significant difference between the results of the image analysis and the light intensity 

analysis. 

Consideration 
As the wind blew into the device, it went straight through the device maintaining its momentum. If 

there is a window on the extension line, the smoke will come out of the window using the wind force 

as it is, so we concluded that it is easy to create a wind path. In addition, the fact that there was not 

much of a difference when the opened window was on the diagonal line of the apparatus is probably 

due to the experimental method. We assumed the wind speed of the wind blowing into the classroom 

to be 10.5 km/h based on the actual weather and set the wind speed to 1/15 according to the scale of 

the device in the experiment. Therefore, in the experiment, the wind became light at 0.7 km/h. We 

considered that the shorter the distance between the entrance and exit of the wind, the shorter the 

time required for the passage of the wind. 
When a fluid flows on the surface of the object, we consider that a phenomenon similar to the Coanda 

effect, which is a phenomenon flowing along the surface contour of the object, is involved. 

The number of opened windows and their combinations was small 

this time, so we want to try various ways and find more efficient ventilation methods.

Fluid measurement and image analysis in flow visualization 

Tetsuo Saga

Fukuoka Prefectural Meizen High School

Figure 1. A model of our classroom

Figure 3. A model of our classroom with red 
paper on the floor 

Figure 2. A model of our classroom during the 
experiment

Figure 4. How to see the graph
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Figure 5. Result of the experiment 
(“I” means The Image analysis method and “L” means The Light intensity.)
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Abstract of the Presentation 

Title Relationship between rotor shape and lift

Background

Most rotors used in helicopters and drones are rectangular. But we wondered if the shape was the best in terms of

the generation of lift. Therefore, we wanted to find out a rotor shape that generates lift more efficiently.

Purpose of the research  
To find out the best shape for a rotor in vertical upward force, called lift. 

Research plan

Experiment Examine the change in lift due to the shape of the rotor blades

We used a 3D printer to produce five kinds of rotor blades (rectangular shape, round shape, triangle shape, thick

tip shape narrow tip shape), each of which has the same area and mass. Figure1  Next, we recorded the decreased

value of a digital scale as lift by rotating the rotor blades with a motor in a device. (Figure2 and 3)

Experiment Examine the change in lift caused by the surface roughness of the rotor blade 

We used three kinds of the round rotor blade, smooth, coarse wide interstice and coarse narrow interstice, 

(Figure4) and conducted the experiment in the same way as the experiment .

Results of the study Report of progress can also be acceptable

Experiment

Hypothesis  According to a research paper by Hiroshima Institute of Technology, formula F= AV2 (F: lift, P :air

deficiency, A: cross sectional area of air flow, V: speed of air flow) is true. The lift is proportional to the square of

the velocity of the air current. So we thought the larger the area at the tip of the rotor blade which is high in speed,

the higher the lift.

Result  Lift increased when we used the thick tip, following by the rectangular shape, the round, the triangle, and

the narrow tip. If the number of spins was less than a certain number, the lift was higher in the rectangle. However,

the number of spins exceeded about 6.1 rotations per second, the lift of the round shape was increased.(Figure5
and 6)

Consideration When we spun the largest rotor blade tip of a rotor blade has a larger contact area with air with the

highest number of spins, the lift became the highest. And, as the hypothesis implied, thicker rotor blades have a

higher lift. However, when we made the circular rotor blade, an error in a 3D printer accidentally caused many 

irregularities on the surface of the rotor blades. (Figure7) We tried spinning by attaching this rotor blade to the
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device instead of a smooth one. The lift was higher than spinning without rough rotor blades. (Figure8 and 9)From

this, we thought the surface roughness of the rotor blade affected the lift magnitude.

Experiment

Hypothesis 

Lift is an air-depressing reaction. We thought that the rough rotor blade would increase the lift as the rotor blade

would increase its resistance to flowing air.

Result When the number of spins is low, the lift of the smooth rotor blade was higher than the rough one, but when

the number of spin is high (about 11.5 rotations per second), lift of the rough is higher. (figure10) The rotor blade

which has narrow interstice, is expected to have the highest charge in lift as the number of spins increases.

Verification We simulated the air current around three kinds of circular rotor blades (smooth, coarse with wide 

interstice, and coarse with narrow interstice), which were spun at the highest speed using air flow simulation 

software. (figure11)The higher the lift is, the larger the vortex formed.

Consideration Since the rough rotor blade is more likely to result in the separation of air around its surface, which

is the action of the force in the direction opposite to the motion of the object by separating air from the surface of

the rotor blade, the area of the air vortex becomes larger and increases the resistance of flowing air. Thereby lift

increases. However, in regards to golf balls, the separation of air is reduced by the dimples. Since the surface of 

the golf ball is rough and the separation of air hardly occurs, this extends the carry of golf ball. Our consideration

is inconsistent with this example.

Future study plan

Due to the lack of technical capability, it was difficult to change detailed conditions such as the thickness of the 

rotor blades, so we would like to change them and observe changes under different conditions. Also, as we did not 

get enough data because of the lack of time for experiments, we will use statistical analysis to study whether the 

data is reliable or not. Moreover, we would like to consider why the inconsistencies between our rough rotor 

blades and golf balls exist by finding out how the ease of the separation of air changes in relation to the roughness 

of the surface.

References 

”Hatopoppo”  Principle of lift generation -Why can airplanes fly?-
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Development of high-efficiency multicopters Hiroshima Institute of Technology
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Abstract of the Presentation
Title Soundproof Wall with Perforated Sound Absorbing Structure

Background I was interested in the reason why our school music room has walls with 
many tiny holes. The reason is the holes can block sound efficiently. The more I learned about the 
wall, the more I got interested in it. So, I decided to research about the wall. 

Purpose of the research The wall’s structure is called “perforated sound absorbing 
structure”. In this structure, sound is absorbed by changing sound energy into heat energy. When 
sound goes through the wall’s holes, it causes friction against the surface of the holes. According 
to a previous research study, this structure is best for blocking middle and low sounds. So we are 
going to research how to block high sounds efficiently. (In the music world, under 150 Hz is low, 
150 to 4000 Hz is middle, and over 4000 Hz is high sound.) 

Research plan We made two soundproof walls. One has tiny holes, while the other does not. We 

gathered each barrier’s leaking sound data ten times with a software (wave spectra), a low frequency transmitter, 

a speaker, and a microphone. Then we put the data into an Excel sheet, and calculated the average. Then we made

a graph based on the average data. In this research project, we used polystyrene which is different material from 

general. (One example, perforated metal plate.) So, we checked whether the soundproof wall with tiny holes can 

block more sound than the one which doesn’t.  

Results of the study Report of progress can also be acceptable Around 500 Hz, 

the volume difference was 242.74 db. From this result, with the material we used, we can say that the soundproof 

wall which has holes, blocks more sounds than the one which doesn’t. 

Future study plan We are going to research about the relationship between how to make holes 

into a soundproof wall and how much high sound it blocks. We think that if we can make holes for sound to 

reflect more easily, we can block high sound more effectively.

References
Why school music room’s walls have many tiny holes. 

https://www.architegg.com/entry/2018/04/17/%E9%9F%B3%E6%A5%BD%E5%AE%A4%E3%81%AE%E5%A3%81%E3%81%AF%E3%81%AA%E3%81%9C%E7%A9%B4

%E3%81%A0%E3%82%89%E3%81%91%E3%81%AA%E3%81%AE%E3%81%8B

About sound’s high and low https://www.glam-slam.jp/column/113/ About the software we used in this research
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Abstract of the Presentation

We see a water splash phenomenon in our daily life. Various opportunities for the research are
seen all around us. For example, when we wash dishes or on a rainy day. And, you may think it is
disturbing. Then, why does water splash when it is dropped? We will research the different types
of splashes to analyze this phenomenon.

First, we dropped water on water in a petri dish and shot videos of the formed waves by using a high

speed camera. Second, we distinguished them into 3 types, such as flat ones (fig1), jagged ones (fig2),

and ones having spherical water on the brink (fig3). At the same time, we observed kokeshi doll-like

protrusions seen after a wave forms (fig4). Based on this experiment, we examined what kind of effect

the height has when water drops and the depth needed to receive water to form a wave. We

experimented by changing the depth from 1mm to 7mm and the height from 5cm to 55cm. In addition,

we distinguished the types of the water splashes by approximating each shape at the 1mm depth
(fig1~3).

Depending on how much the depth of water is changed, the cycle of the waves would 
change in this order; crater, spike, and crown as the height increased. In the deeper water, 
the splashes formed a crown in the higher position and formed the kokesi shape in the 
lower position.  

We experimented by dropping water on water this time. Next, we would like to 
experiment by dropping a solid object into the water and dropping water on a solid object. 
Besides that we would also like to experiment by using solutions containing dishwashing 
detergent to approach conditions to daily life.
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Abstract of the Presentation
Title Optical scattering detection of aerosol concentrations

Background

  The detection of suspended particulates by optical scattering method is fast and real-time [1]. We want to

improve the method of detectors on the market to resolve the dispute over whether detector data is accurate, so 

that the air pollution issue could get the accurate data to support the air pollution policy. 

Purpose of the research

  We want to use the characteristics of light scattering to detect suspended particulates. Currently, there is only

one light sensor inside the Air Box, which has different angles of placement. We add a number of optical sensors,

with different wavelengths of laser light for scattering. In different time range, we can obtain the dynamic change

of the value from scattering intensity at various angles and the concentration of suspended particles. We try to

analyze all the intensity data to obtain the sensor's optimal detection angle and the differences between forward

optical scattering and backward scattering.

Research plan
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Results of the study Report of progress can also be acceptable
The left image is the average optical scattering intensity detected after 4 
minutes of incense burning. Among them, at 15 and 345 degrees of 
scattering angles, there is a clear correlation between the intensity of 
scattered light and detection time shown as the below image.

Future study plan

1. The effects of scattering at different wavelengths were compared by using 405nm 650nm and 810nm 

wavelengths. 

2. We will add particle concentration detectors to compare with our experiment results. 

3. Compare the difference between forward scattering and backward scattering [2]to find out the best detection 

angle when different suspended concentrations are detected.

References 

[1] Wu Juan, Zhou Zhen, Qi Jia, Yang Xi, Zeng Maomao. Size Detection and Attribute Recognition 

of Particles by Multi-Angle Light Scattering. Acta Agronomica Sinica, 2017, 37(9): 0929002-. 

[2] Li Linfeng,Zhang Lei,Dong Lei,Ma Weiguang,Yin Wangbao,Jia Suotang. Experimental Study of 

the Concentration of Soot Based on the Method of Optical Back-Scattering[J]. ACTA 

PHOTONICA SINICA, 2006, 35(6): 0915
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Abstract of the Presentation

Title COMBUSTION OF PARAFFINE VAPOR
Background

  

Paraffin, commonly used as candle wax, is composed of chains of connected carbon atoms surrounded by

hydrogen atoms. When you light a candle, wax near the wick melts into a liquid. The heat of the flame vaporizes

the wax molecules and they react with the oxygen in the air. These hydrocarbon molecules can burn completely,

producing carbon dioxide and water.   

If we put some paraffin into a test tube and keep heating it until boiling point, the test tube will simultaneously

contain paraffin in solid, liquid and vapor state (Fig 1.). If we pour the wax vapor into a tub filled with cold water,

the paraffin vapor is flows out of the test tube, the vapor starts to mix with the oxygen in air and ignites

spontaneously. 

  I thought this is a very spectacular phenomenon, and I decided to study it.

Purpose of the research

To determine the stages in the burning process of spontaneous combustion paraffin vapor, and to measure the

height the flame reaches at different stages.

Research plan

To determine the stages in the burning process of spontaneous combustion paraffin vapor, and to measure the

height the flame reaches at different stages.

To understand the relationship between the flame during the burning process.

Results of the study Report of progress can also be acceptable

1. I discovered that combustion occurs in two stages, and two flames are produced consecutively.   

  The first combustion stage occurs when paraffin vapor mixes with the air at the mouth of the 

test tube. The second combustion stage occurs when the remaining paraffin vapor flows into the 

tub.  

2. The distance between the maximum heights of the flame produced in the first combustion stage 

and the starting point of the flame in the second combustion is fairly constant.      

Future study plan

I decide to find the way to stop the first flame from producing. And to drop the wax from higher place to observe 

whether the distance between two flames will change.
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Abstract of the Presentation
Title Development of the platinum substitute electrode at polymer 

electrolyte fuel cell

Background

One of the fuel cell’s remarkable points is its high efficiency when converting chemical energy into 

electrical energy. As Fig. shows, generating electrical energy from chemical energy in thermal 

power generation requires many steps. Through the process there are many losses, therefore only 

35 percent of electrical energy can be generated from chemical energy. However, fuel cells convert 

chemical energy to electrical energy in a single step[1]. Thus, fuel cells are able to generate energy 

more efficiently than thermal power generation.

Purpose of the research

We are sure that the major problem with fuel cells is their prohibitive price. We perform this 

research to develop an electrode substitute for the platinum (Pt) electrode, which is the primary 

factor in the cost of the fuel cell. Additionally, we aim to elucidate the mechanism of hydrogen 

conversion and the relationship between hydrogen conversion and the electrode. In performing 

this research, we seek to reduce the costs of polymer electrolyte fuel cells, in short PEFC, which 

have a low operating temperature and can be used in homes. In conclusion, we create a 

substitute electrode using TiO2(IV) used for the photocatalyst, which has a reaction similar to 

fuel cells, to achieve a reduction in cost. The substitute electrode’s electrical power generation 

would be superior to a Pt electrode used in a conventional fuel cell.

Research plan

When burning TiO2 on carbon paper, we found that our electrode produced one-twelfth 

as much electrical energy as the Pt electrode. From this result, we thought that electrical 

conductivity affected the difference in the quantity of electrical power generation in the 

TiO2 electrode and the Pt electrode. Hence we paid attention to Ketjenblack, in short KB, 

which, like carbon paper, conducts electricity. We planned that KB would increase 

electrical conductivity. We burned KB with the TiO2 electrode and we changed the cathode 

in PEFC to the Pt electrode. Then, we compared the quantity of electrical power 

generation between when we put on anode TiO2 electrode or TiO2 + KB electrode. We 
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installed PEFC, a rheostat, a voltmeter, an ammeter (like this circuit 

diagram) each and we measured the electric current level and the voltage 

reading by changing the resistance using a rheostat.  Then, we measured 

the voltage and amperes and made an IV curve. 

Results of the study Report of progress can also be acceptable

We got the result like Fig.2 when we tested it. We considered the two reasons why TiO2 and KB 

electrode's quantity of electrical power generation was superior to the TiO2 electrode’s electrical 

power generation. According to the plan, the electrical conductivity of KB controls the resistance 

of the electronic movement and may smoothen generation. Second, we thought that KB might 

control a flooding phenomenon that was caused in an anode for another reason. The flooding 

phenomenon is the anode reaction, and it produced water that attached to a gas diffusion layer 

that disturbed the inflow of oxygen to the anode. This slowed the generation speed in the whole 

fuel cell[2]. We thought that the KB would prevent flooding by absorbing water. We thought that 

this was the largest factor in the difference between the quantity of electric power generation in 

the two electrodes.

Future study plan

As a result of this study, we raised electrical conductivity by using KB for the TiO2 electrode in 

the anode and restrained resistance of the electronic movement. We succeeded in raising the 

quantity of electrical power generation by coping with the flooding phenomenon by adding 

inundative properties. In the future, we will prevent the deterioration of the electrode by using 

polyvinylpyrrolidone, which is a thickener. We will keep the inundative properties of KB and 

want to further improve electrical power generation. We also want to elucidate why KB’s 

structure is useful for the restraint of the flooding.
References 

[1] - |
(http://www.fujielectric.co.jp/products/fuelcell/principle/merits.html)
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. , 33(2), 181-185.

(Fig.1) Comparison of the energy efficiency of a fuel cell and the thermal power generation. Each 
box illustrates an energy stage.

(Fig.2 )Comparison of the different anodes, with TiO2 or TiO2 and KB, electrical power generation 
testing. Each cell has an equivalent cathode (Pt, supported on carbon).
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Abstract of the Presentation 
Title Research for practical use of dye-sensitized solar cells

Background  Dye-sensitized solar cells do not require large facilities such as vacuum, high 

temperature and high pressure in the manufacturing process, and have a simple structure, compared to the current 

mainstream silicon cells. In addition, at the time of power generation, it is possible to use flowers and food dye, 

and dye-sensitized solar cells do not generate greenhouse gases so, they are environmentally friendly. There are 

still some problems in the production processes. By solving these problems, it would be possible to generate 

power cheaply, easily, and efficiently. 

Purpose of the research  I classified into 6 production stages(Figure 1), and focused on three stages; 

first, manufacturing conductive glass cheaper and easier(Figure 1 ), because existing conductive glasses are 

made of invaluable indium and is not easily affordable. Second, searching for the most appropriate dye(Figure 1

), viewing from aspects of power generation efficiency and design. Third, searching for the most appropriate 

wavelength of light(Figure 1 ).  and  are incomplete.

Research plan

Making conducive glass(Figure1 ) (How to make:Ref. 1)
1) Slides were washed with ethanol and cut into 2.5 cm x 2.5 cm using a glass cutter. (Figure 2)

2) Aluminum foil was put on a frying pan placed on a gas stove, and 9 pieces of slide were placed (3 x 3 in the 

center of the frying pan). (Figure 3)

3) Solution; 3g SnCl2/ethanol 100 mL were in the pressurized double ball pump (Figure 4)

4) When the surface temperature of the frying pan reached 400 °C, sprayed solution 3(Figure 5,6)

5) 36 mL of solution was used, and glass was cooled and the resistance was measured with a tester (Figure 7)

Experiment 1 

Va

Experiment 2 
Variable; Temperature (Other conditions; SnCl2 3g 0.016 mol /ethanol 100 mL) 80 ,320 ,400  
Experiment 3 
Variable; Concentration of SnCl2/ethanol 100 mL

Ichikawa High School 
 

 
 

1 g/100 mL, 2 g/100 mL, 3 g/100 mL, 4 g/100 mL, 5 g/100 mL

Making negative electrode(Figure 1 ) (How to make:Quote 2)
1) 1g of TiO2, 2 mL of polyethylene glycol and 0.5 mL of CH3COOH were mixed: mixture1(Figure 8)

2) The mixture1 was spread on the FTO glass with a glass rod, fixed 5 mm on both ends of glass with 
scotch tape (Figure 9)

3) FTO glass was placed in a stainless container and dried on a hot plate at about 100 °C (Figure 10)

4) FTO glass was heated in an electric furnace at about 450 °C for 10 minutes (Figure 11)

5) glass was cooled (Figure 12)

6) 1 g of dye and ethanol were mixed and made 50 mL solution (Figure 13)

7) Glass was soaked in dye solution and placed in dryer and kept at 40 °C for 2 days (Figure 14)

Making positive electrode(Figure 1 ) (How to make : Ref. 2)
1) Painted carbon on conductive surface of FTO glass with pencil (Figure 15)

Making battery (Figure 1 ) (How to make :Quote 2)
1) Iodine-solution was dropped on carbon film of positive electrode and sandwiched by the conductive 

film of the negative electrode

Experiment 4 (Figure15)

Variable; difference of Dye structure: Amaranth (C20H11N2Na3O10S3), Brilliant Blue FCF (C37H34N2Na2O9S3), 

Sunset Yellow FCF (C16H10N2Na2O7S2), Fast Green FCF (C37H37N2O10S3)

Results of the study Report of progress can also be acceptable

Result; Experiment 1,2,3: Table 1,2,3, and Experiment4 is ongoing, so no results have been reported.

Consideration
Experiment 1(Figure 17); SnCl2: SnCl2 and glass combined.

chloride including Cu: CuO are deposited, Others: Disproportionation reaction

Experiment 3; 1 g ,2 g: too little SnCl2,4 g,5 g, : too thick films are made and had high resistance. 

Conclusion From this experiment, it was found that the optimal condition for making conductive glass 

is to bake a solution of 3 g of tin chloride in 100 ml of ethanol at 400 degrees.

Future study plan

We want to experiment three things at the moment. First, discovering a way to make evenness and more 

uniformly conductive film. For example, SnCl2 is mixed with polyethylene glycol to form a paste, as in the 

case of baking TiO2 on a negative electrode. Second, researching influence of the structure of a dye on power 

generation. Third, examining the characteristic of dye (which light wavelengths are absorbed most efficiently). 

Then we will make dye-sensitized solar cells completely using the negative electrode which we made 4 kinds 

of, and measure voltage, shining the LED light.

References  
1) Yasufumi KAWAMURA, Atsushi WTNABE, Yu MATSUMOTO, and Shohei YOKOYMA (2013) 
A Production Method of Electrically Conductive Glasses by High School Classes and a Practice 
of the Dye-Sensitized Solar Cells Experiment  
2) Shinza WAKASA(2010)   
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FFiguree 1 (Manufacturing process of dye-sensitized solar cells) 

Table 1 (Result of experiment 1  Variable; Metal chloride dissolved in ethanol)

Chloride SnCl2 ZnCl2 NiCl2 CuCl2
Alloy of SnCl2

and CuCl2

Surface 
condition 

Lots of 
metallic 
luster 

Solid was 
deposited 

Solid was 
deposited 

Black and 
Cloudy

Black and 
Cloudy

Resistance 
(Average of 9 

sheets of 
glass) 

minimum Unavailable Unavailable Unavailable Unavailable 

Figure 2
Slides were cut into 2.5 cm x 2.5 

cm using a glass cutter.

Figure 3
9 pieces of slide were placed (3 x 3 

in the center of the frying pan)

Figure 4
The pressurized double ball pump

Figure 5

Measuring temperature with a 

radiation measurement 

h

Figure 6

Sprayed ethanol solution

Figure 7

Measuring resistance with a 

tester

SnCl2

Lots of 
metallic 
luster 

minimum 

Best value

Ichikawa High School 

TTablee 22 (Resultt off experimentt 22 Variable;; Temperature)) 

Temperature 80 320 400

Resistance
(Average of 9 sheets 

of glass)
Unavailable 1500

268
minimum 199

TTablee 33 (Resultt off experimentt 33 Variable;; Concentrationn off SnCl2/ethanoll 1000 mL)) 

Concentration 
1 g/ethanol 

100 mL
2 g/ethanol 

100 mL
3 g/ethanol 

100 mL
4 g/ethanol 

100 mL
5 g/ethanol 

100 mL
Resistance

(Average of 9 
sheets of 

glass) 

Unavailable 2182

268
minimum 
199

390 8.9
wide

Best value

Best value

Figure 8
Making mixture with a 
mortar and a pastle

Figure 9 
Both ends were fixed with 
cellophane tape

Figure 10 
Glass were dried on a hot 
plate at about 100 °C

Figure 11 
Glass was heated in an 
electric furnace at about 
450 °C for 10 minutes. 

Figure 12 
Completion of baking 
TiO2 paste

Figure 15 
Making positive electrode, 
spreading carbon with a 4B pencil 

Ichikawa High School 

Figure 13 
1g of dye android ethanol were mixed and 
made 50 mL solution with measuring flask
Fast Green FCF, Sunset Yellow FCF, Brilliant 
Blue FCF, Amaranth, from left

Figure 16 
Completion of adsorption of dye
Fast Green FCF, Brilliant Blue FCF, 
Amaranth, Sunset Yellow FCF from left

Figure 17 
Surface structure of SnCl2 film

image of film:SnCl2, ZnCl2, NiCl2, CuCl2, Alloy of SnCl2 and CuCl2 from left

Figure14 

Comparison of dye structures  

Comparison of -SO3Na
Amaranth (C20H11N2Na3O10S3) 

Sunset Yellow FCF(C16H10N2Na2O7S2) 

Comparison of -OH
Fast Green FCF (C37H37N2O10S3) 

Brilliant Blue FCF (C37H34N2Na2O9S3) 

National Experimental High School At Central 
Taiwan Science Park

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name Mei-Chuan,Peng

Member Pei-Yang,Wu

Supervising Teacher
Name Yu-Chien,Wang

Abstract of the Presentation
Title Greensanity-The Improvement on Agroecology of Microbial Fuel Cell (MFC)

Background

The catastrophe of non-renewable energy has become a serious problem that cannot be ignored. Scientists have 

begun to study a variety of renewable energy sources. Among them, "microbial fuel cells" can directly convert 

chemical energy into electricity, which has attracted our attention. We decided to take this project as our research 

object. As reading the literature, we found out the MFC has the disadvantage of low power generation and high 

cost, but it is the wastewater that MFC can degradation when producing electricity. We are looking forward to

confirm the degrading ability and set up a circulation device combined with MFC and Aquaponic. 

Purpose of the research

1. To discuss the outcome of a more efficient and stable MFC.
2. To discuss the difference of electric power between improved and nonimproved equipment.
3. To discuss the relationship between different manure and electric power of MFC.
4. To discuss the development of an Aquaponics system combined with MFC.  

Research plan

1. To record the Voltage and Ampere of MFC usage using 5000 DATA Acquisition System connected to the 

computer.

2. To find out the best living environment of MFC using Total Sugar experiment.

3. To validate that MFC has the ability of degradation the MFC.

4. To improve the disadvantage of weak electric power of MFC.

5. To produce lower price devise by using daily equipment.

Results of the study Report of progress can also be acceptable

System Architecture:

1. The erection of microbial fuel cells (pic.1)

2. The erection of MFC and Aquaponic (pic.2)

3. The different experiment we use to improve the degrading ability of MFC. 

Experiment steps and equipment of total sugar.

Equipment
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Steps:

1. Startup the water bath and fill up with RO water. 

2. Take a clean test tube and add 2 mL of sample.

3. Add 4 mL of Anthrone reagent.

4. Shake ad stir

5. Put into the water and heat up for ten minutes.

6. Take out for cooling down.

7. Use a spectrophotometer to measure the absorbance with 625um of wavelength.

8. Record the data and bring it into the formula

experiment steps and equipment of water quality testing

Steps:

1. NO3- nitrate test:
1. Add the tested water (5mL) into the test tube.

2. Add ten drops of No. 1 nitrate test agent vertically and shake it.

3. Shake No. 2 nitrate test agent vigorously for thirty seconds, and then add 10 drops of No.2 reagent 

vertically.

4. Shake it for a minute.

5. Wait five minutes for the variation of color.

6. Place the test tube in the white test card and compare the color to know the test concentration (ppm).

Results for each research plan

(I): In the microbial fuel cell, according to the growth environment of the anode and anode microorganisms, we 
changed the variation in order to make the highest electric tension. (pic. ) Record the electric power during 

our experiment by using multimeter and computer. (pic. )

(II): Microbial fuel cells do have the function of degrading wastewater. We confirm by measuring the degradation
rate of COD value, the data of Total sugar and Total solid. (pic. )

(III): We also tested the aquaponic system we built. From the water quality test, we can observe that the nitrate

(NO3 ) in the water indeed increase, which means that its nitrifying bacteria have a gradually increasing trend, 

and from the data of pic8,it indicated the plants absorbed NO3  as a nutrient. (pic.7) It can be seen from the pic.10-

12 that the vegetables do continue growing.

Future study plan

1.Solve wastewater treatment problems and produce clean water

2. Reduce waste maters of water resources.

3. Proper use of electricity generated by emerging energy.

4. Be able to use resources more effectively.

5. Make microbial fuel cells a more valuable product.

We are looking forward to using this renewable energy MFC on agroecology for additional power.

Although it can’t produce a large amount of electric power, it can be used to clean the wastewater. There are a lot 

of pig and fish farms in the world. if we can use the pigs’ and fishes’ manure as the MFC’s substrate. That 

wastewater which is hard to discharge can have a nice solution to deal with.

National Experimental High School At Central 
Taiwan Science Park
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Pic.1 The construction of MFC.

Pic.2 the construction of MFC combined with Aquaponic.
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Taiwan Science Park

Pic.3Effect of the different concentration of sucrose substrate on voltage. 

Pic.4The variation of millivolt in different stages

Pic.5The variation of millivolt in different stages
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Pic.6 degradation rate of sucrose

Pic.7 Water testing before and after experiments
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Abstract of the Presentation

Title

Biodegradation of Plastic Polyethylene by the Enteric Microflora of Zophobas morio

Background

We were searching for information on the internet when we came across a website that mentioned the larvae 

of Achroia grisella could biodegrade plastic. We decided to replicate the experiment to see if the worms could 

break down PE plastic. We, after trying, discovered that the worms’ life cycle was too short for our experiment. 

We then decided to try out another species of worm: Zophobas morio, to continue doing our experiment. 

Coincidentally, one of the members of our team had the same species of the worm at home, and after numerous 

tests on them, we discovered that they will devour plastic in certain situations. To ensure the feasibility of our 

experiment, we fed the worms plastic(PE) for a few weeks. The worms survived and grew up, proving our 

experiment practical.We finally decided that we will use Zophobas morio in our experiment, in the hope of 

finding microbes or fungi that have the ability of biodegrading plastic or other forms of plastic biodegradation.

Purpose of the research

1. To see the growth of Zophobas morio in an environment containing HDPE.

2. To analyze the change of bacterial colonies in the digestive system of Zophobas morio.

3. To speculate the effect of the enteric microfla of Zophobas morio on HDPE.

4.  To find bacteria that can biodegrade plastic in the intestines of Zophobas morio.

Research plan

In the beginning of our experiment, we fed Zophobas morio in the same container with the same factors, 

containing wheat bran, then divided them into five groups, with the different factors, respectively one group 

without plastic, two groups fed with white HDPE plastic,one group fed with PE wrap, and one group fed with 

polylon. Our research will also include the use of 16s rRNA sequencing, LB medium agar plates, and 

observation using a microscope.( The 16s rRNA sequencing is a method that allows us to identify bacteria in 

the worm’s intestines, making it easier to classify and find microbes.The use of medium agar plates enables us 

to simulate the environment of the worms’ intestines and they will also be used to cultivate the microbes that 

probably have the ability of biodegrading plastic. Microscopic observation is used to make sure that the plastic 

is consumed by the worms, not just chewed to pieces and thrown away.

Results of the study Report of progress can also be acceptable

We fed Zophobas morio with plastic and weighted the plastic once a week. In the five groups of Zophobas 

morio, the group with HDPE plastic ate the most plastic. We gave up on the plastic wrap and polylon due to 

measurement difficulty caused respectively by static electricity and polylon breakdown. So we turned our 

attention to the rather successful experiment involving HDPE.

We did another experiment by pouring the faeces of the worms into water, using difference of density to 

determine if the worms have devoured the plastic. The PS group obviously didn’t devour PS because fragments 

were found floating on the surface of water.There was almost no fragments found floating on the surface of 

water in the HDPE group, we can assume that they have devoured the plastic. We then dissected the Zophobas 

morio from two groups(non-plastic and HDPE ), removed the intestines for examination using 16s rRNA 

sequencing. This will be proof to changes in the enteric microflora under the influence of HDPE.

The test results differ from our expectations. There has been a significant increase in the percentage of 

Mollicutes class microbes. This is proof that the intestinal bacterial colonies have been influenced by plastic.It 

is a great discovery, because the plastic eating bacteria from japan also belongs to the Mollicutes class. Though 

they aren’t the same species of bacteria, it gives us a new route to research.We found that 26 species of 

microbes have made a new appearance in our experiment(found in the group fed with PE and wheat bran). 

They will be our goals to research.

During the dissection of Zophobas morio, we discovered that the color and appearance of intestines differed 

between groups. Those fed with HDPE had a darker intestine appearance compared to those that weren’t, and 

we assume it may be caused by changes in the enteric microflora.

We also did experiments involving LB and YPD medium agar plates, but we didn’t get a clear conclusion 

about the influence of HDPE plastic on the worms’ intestinal bacteria because of complexity of the microbes.

We discovered red bacteria that hadn’t appeared before appeared in the HDPE group.We assume it is related to 

the biodegredation of plastic. It will be researched in the future.

This is our conclusion: We discovered that Zophobas morio apparently can endure being fed with HDPE 

plastic and wheat bran, and live on with changes in their enteric microflora. This proves that they can coexist 

with plastic to some degree. For now, we can only prove that the worms and their microbes can break plastic 

down into smaller parts. We are still working on the proof to whether the worms and their intestinal microbes 

can completely biodegrade plastic instead of just physically “grind” them to small pieces, endangering the 

environment even more.

Future study plan

At present, several species of bacteria that can biodegrade plastic have been discovered. If we can find bacteria 

that can biodegrade plastic, it will be of great help to the environment. We also hope that there will be further 

research in the future. After finding bacteria that can biodegrade plastic, we can study the most suitable growth 

environment and cultivate it in large quantities to break down more plastic.
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In a chemistry class, the teacher mentioned that polyacetylene is a conductive plastic. 
We were surprised because the word broke our previous impression of plastic. So we 
collected relevant information online and hoped to understand why some plastics can 
Conductive. After discussing with the teacher, we decided to try to polymerize the 
polyacetylene film with the lowest resistivity by electrochemical method.

1.Metal sheets and carbon rods plated with polyacetylene film by electrochemical  
system.
2.To explore the effect of different factors on polyacetylene polymerization.
3.To explore the impact of metal sheets plated with polyacetylene film in different 
environments.
4.To explore the metal sheet coated with polyacetylene film has been doped.

1.Metal sheets and carbon rods plated with polyacetylene film by electrochemical legal 
system.
(i) Compare the effects of metal types and non-metallic polymerization on resistivity.
2.To explore the effect of different factors on polyacetylene polymerization.
(i) Compare the resistivity of polyacetylene polymerization in different electrolytes.
(ii) The resistivity of polymerization with different amounts of acetylene.
(iii) Compare the resistivity of polyethylene at different temperatures.
3.To explore the impact of metal sheets plated with polyacetylene film in different 
environments.
(i) Compare the resistivity of metal sheets at different ambient temperatures.
(ii) Compare the resistivity of metal sheets in different static environments.
4.To explore the metal sheet coated with polyacetylene film has been doped.
(i) Compare the resistivity of polyacetylene metal and metal doping.
(ii) Compare the effect of the types of doping on the sample.
(iii) Compare the conductivity of different metals after polyacetylene doping.

1.Different electrolytes will not affect the effect of acetylene polymerization, but it will still
affect the overall resistivity, which will not be with the metal sheet redox reduction 

electrolyte,as an electrolyte has a better effect.
2.The lower surface of the liquid cut area, length will affect the amount of polyacetylene 
on the plating.
3.Polyacetylene is concentrated at the junction of air and liquid surface.
4.Unprocessed polyacetylene resistivity is very large.
5.The amount of polymerized gas is proportional to the amount of polyacetylene.
6.At different temperatures to polymerize and coat the metal sheet will affect the metal 
sheet polyacetylene content.
7.Polyacetylene resistivity and temperature is inversely proportional.
8.Polyacetylene-coated zinc flakes are most susceptible to oxidation in water.
9.The conductivity of the polyacetylene film after oxidation will be worse.
10.Polyacetylene after doping resistance is significantly reduced, but the metal is not.

We query the data to understand that polyacetylene doping is divided into P-type doping 
and N-type doping. Our experiments use P-type doping. Therefore, we hope that 
polyacetylene for N-type doping can be manufactured in the future, and the effect of 
reducing resistivity can be compared. In addition, during the experiment, we found that 
the polyacetylene film was attached to the metal sheet (or carbon rod), so we hope to 
study the recycling of the polyacetylene film later to complete our data.

1.T093000078-20110524105129.pdf
2.https://scitechvista.nat.gov.tw/c/sWu9.htm
3.https://www.ch.ntu.edu.tw/nobel/2000.html
4.9111-12.pdf 
5.http://highscope.ch.ntu.edu.tw/wordpress/wp-content/uploads/2010/06/eletropoly-
stude.pdf
6.http://www.orgmech.co.uk/mech.php?&Num=246
7.https://zh.wikipedia.org/zh-tw/%E8%81%9A%E4%B9%99%E7%82%94
8.http://psdn.pidc.org.tw/ike/doclib/2005/2005doclib/2005ike29-0/2005ike29-0-307.asp
9.https://www.materialsnet.com.tw/DocView.aspx?id=9028 
10.2016111121555871.pdf

Anode ingredients: chlorophyll copper sodium salt and oxalic acid H2C2O4 / 
waterless citric acid C6H8O7 / waterless copper sulfate CuSO4
Yindya diade compartment: filter paper / cotton / toilet paper
Battery housing: aluminum foil / coffee filter paper / conductive tape
2. Explore the relationship between time and voltage:
A combined battery uses a vernior host to measure voltage and current
3. Explore the effects of battery additives on voltage and current:
Additive: Nanoglue (ZnO)/Gelatin
4. Explore the effects of the package enclosure and the different effects of the 
adhesive between the package and the stick between the battery on the current:
Wrapped housing: semi-permeable membrane
Sticky: Strong glue / instant glue
5. To explore the amount of chlorophyll contained in different plants:
Plants: Autumn maple / leafy wood / eucalyptus
6. Explore the voltage current using self-extracted chlorophyll as a battery anode:

Take the leafy wood with the highest chlorophyll content as the main research plant

Lab steps:
Assembled batteries:

1. Take 0.02g oxalic acid/aqueous citric acid/aqueous copper sulfate 0.003g 
chlorophyll copper sodium salt 0.02g manganese dioxide (cathode)
2. Cut a suitably sized piece of aluminum foil/coffee filter paper/conductive tape
3. Apply nanoglue/gelatin to aluminum foil/coffee filter paper/conductive tape
4.Mix oxalic acid/waterless citric acid/waterless copper sulfate and chlorophyll copper 
sodium salt, spread on aluminum foil/coffee filter paper/conductive tape
5. Cut the filter paper/cotton/toilet paper to the appropriate size and spread over the 
anode
6. Lay manganese dioxide on a filter paper as a cathode
7. Place the small carbon rod on top of the dioxide monsy as an electrode
8.Roll aluminum foil/coffee filter paper/conductive tape inwards into a battery
9. Stick a semi-permeable film to aluminum foil/coffee filter paper/conductive tape
10. Place the battery in water and measure its voltage to observe and record the 
difference in voltage and current within two and ten minutes

Extraction of plant chlorophyll:
1. Take the leaves of autumn maple, leaf-change and eucalyptus trees weighing 150g 
respectively
2. Place plants in liquid nitrogen separately
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Abstract of the Presentation

Title Research on the best voltage current of chlorophyll-sur-
nano-glue batteries

Background

In the basic biology curriculum, we learned that the photosynthesis of plants is 
converted to chemical energy storage, and when chlorophyll in chlorophyll absorbs 
light energy, it releases high-energy electrons (chlorophyll loses electrons), which 
means that chlorophyll itself oxidizes, so we want to use chlorophyll as an anode 
material for chlorophyll battery research. The basic structure of the battery contains 
electrolytes. With conductive materials, etc.  If the electrolyte is replaced with 
chlorophyll, adding water to form an ion state, the same will have a power generation 
effect, in particular, chlorophyll formed an ion state, but also with water to reduce the 
oxidation reaction, generating current.

Purpose of the research

1. Explore the voltage effects of the different anode compositions, dyade 
compartments and battery casings

2. Explore the relationship between time and voltage
3. Explore the effect of battery additives on voltage and current
4. Explore the effect of the package enclosure and the adhesive between the package 

and the battery on the current
5. Explore the chlorophyll contained in different plants
6. Explore the voltage current of using self-extracted chlorophyll as a battery anode

Research plan

Experimental design
1. Explore the voltage effects of the different anode components, the dynosolar 
barrier, and the battery housing:
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3. Remove the plants and place them in the beaker
4. Add 75ml alcohol water separation to heat extract chlorophyll
5. Detect its suction brightness in different bands with a spectrometer brightness meter
6. Compare the suction brightness of the three plants at 649nm and 665nm

Results of the study Report of progress can also be 
acceptable

shell Alimina foil Aluminum 
foil

Coffee filter 
paper

Battery pack H2C2O4 / filter H2C2O4 / filter H2C2O4 / filter

voltage 1.297 v 1.324v 1.660v

electric 
current

mA

1.2mA 1.2mA 1.4mA

Battery pack C6H8O7 / filter C6H8O7 / filter C6H8O7 / 
cotton

voltage 1.021v 1.021v 1.678v

electric 
current

mA

1.1mA 1.3mA 1.3mA

Battery pack CuSO4 /filter CuSO4 /filter CuSO4 / toilet 
paper

voltage 0.793v 0.813v 1.296v

electric 
current

mA

1.4mA 1.6mA 1.1mA

1. The effect of different anode composition on voltage: the best effect of oxalic acid 
plus chlorophyll copper sodium salt is best.
2. The effect of different yin anode compartments on voltage: the effect of filter paper 
is best.

3. Battery housing on the battery effect: coffee filter paper effect is best about 1.75v.
4. Explore the relationship between time and voltage: the measurement time is more 
than two minutes and there is a peak voltage.
5.Effect of battery additives on current: the best effect of gelatin plus nanoglue is 
about 10mA.
6. The effect of the different effects on the current between the package and the 
adhesive between the package and the battery: the best package is currently half-
permeable film
7. Different plants contain chlorophyll: the highest absorption by leaf-turning wood, it 
is known that leafy wood chlorophyll content is higher.
In the experiment:
First, the use of conductive tape as a battery casing
II. To explore the voltage current of using self-extracted chlorophyll as a battery anode
Three, packaging battery
III. To explore the effects of different dynamoatosic components on voltage and 
current with the number of moles and different dynamocompositions

IV, battery housing packaging

   Finished picture:

Future study plan

 

1. Explore how to wrap the battery to stabilize its voltage and current
2. Explore how to increase the current
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Abstract of the Presentation

Title

The Disappearing Catalyst — Influence that Manganese dioxide catalyze Hydrogen peroxide adding 

acid, base, salt.

Background

We make the experiment which Manganese dioxide catalyze Hydrogen peroxide in junior high school.

At that time, the teacher of junior high school presented Manganese dioxide is catalyst, and that catalyst

definition

is a kind of substance that speeds up a chemical reaction, but is not consumed in here.

But in an experiment that we found an appearance. It is that Manganese dioxide catalyze Hydrogen peroxide

after its efficiency of catalysis can be diminish. The appearance is distinctive with the teacher said.

In our experiment, we want to untie the puzzle of decreased catalysis that Manganese dioxide catalyzes

Hydrogen peroxide decomposed and add to additives what inhibit Manganese dioxide’s deterioration.

Furthermore, keep Manganese dioxide reused, and reach sustainable development.

Purpose of the research

1. Research add to different diluent of pH value to catalyze Manganese dioxide of the different degrees of

deterioration.

2. Research add to different grams Sodium chloride to catalyze Manganese dioxide of the different degrees of

deterioration.

3. Used that acid-base titration identify the solids with we catalysis already.

Research plan

In our reference, there were two groups of studies. [1][2]It is interesting what their conclusion is reverse.

The appearance makes an idea for us— use back titration and calculate the gram-equivalent of manganese

dioxide.[3][4]

To get the data, and then judge that catalyzed Manganese dioxide valence is rises or reduces.

After that, changing different conditions to produce Manganese dioxide with different degrees of deterioration

For example,adding acid, base, salt to catalysis[5][6]

The important that our experimental methods and principles are students can understandable cogitation and used

in senior high school.

The following figure shows our simple experimental flowchart:

Results of the study Report of progress can also be acceptable

1. Different diluent of pH value to catalyze Manganese dioxide of the different degrees of deterioration.

Below is oxidation half reaction equation for hydrogen peroxide to generate oxygen: [7]
H2O2(aq) O2(g) + 2H+(aq) (1M) + 2e-       E

In this chemical equation, the pH value of solution is raising([H+ - reaction balanced tends to shift

right. According to Nernst equation, the oxidation-reduction potential of the chemical equation will increase, the

reaction speed will become faster.

(A) Graph of Percentage of MnO2 in solids / (B) Oxygen generation speed graph

Discussion 

of catalytic 

mechanism

Addition of 

acid, base, 

salt catalysis

Analysis process speed, 

temperature variation, 

and the gram-equivalent.

Seek can inhibit

additive of Manganese

dioxide deterioration.
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(1) Looking at the picture (A): When the pH of the solution is higher, the degree of solid deterioration is

smaller.

(2) Looking at the speed(B): The speed of pH = 12 is clearly the fastest of all data. Moreover, no more 

catalysis in about 12 hours (no bubble) .

(C) The color of difference degree of deterioration

(3) The color of solids: Except for data of pH = 2, others data catalytic state are similarity. The data of 

pH = 2’s color is whiter, and the mass of solid recovery rate is less than 50%.

2. Different grams Sodium chloride to catalyze Manganese dioxide of the different degrees of deterioration.

One of the references suggests that addition of Sodium chloride can lead to recover of deterioration. (Catalytic

speed with the addition of Sodium chloride faster than without.)

Before made the group of experiment, we add only Sodium chloride and Hydrogen peroxide. Make sure sodium

chloride not have a catalytic effect with hydrogen peroxide.

(D) Graph of Percentage of MnO2 in solids / (E) Oxygen generation speed graph

(1) According to Oxygen generation speed graph:

i. Before collecting 200 ml of oxygen, o matter how much Sodium chloride was added, it did 

not affect the reaction speed.

ii. After collecting 300 ml of oxygen, groups with Sodium chloride were significantly faster than 

without sodium chloride.

Adding Sodium chloride can indeed increase the catalytic rate of manganese dioxide

(2) From this Graph of Percentage of MnO2 in solids, Overall trend is the same. It represents that 

adding Sodium chloride cannot inhibit Degree of deterioration

3. Acid-base titration identify the solids with we catalysis already.[4]

(F) Appearance of solids with varying degree of deterioration Catalyzed solid properties:
In our experiment, catalytic mechanism of Manganese dioxide, the main item

pH value pH=2 pH=4 pH=7 pH=10 pH=12 flash

Pictures of solid

Percentage of
MnO2 in residual

titration(%)
6.82 31.8 37.3 39.1 58.2 96.5

Percentage of
MnO2 in solids <50 100 100 100 100

And the product deteriorated is white, value of Mn is +2, is easily dissolved in acid. Compound of Mn with 
+2 MnO(Greyish green) Mn(OH)2(White). So we infer the product of MnO2 deteriorated is Mn(OH)2 [4]

                            (G) MnO        (H)Mn(OH)2

Through this result, we will use Acid-base titration which determination what solids is [7].

Future study plan

1. Detect changes in pH value, electrical conductivity, chloride ion concentration during catalysis.

2. Research add to different grams sodium sulfite to return to catalyzed Manganese dioxide of the different

degrees of deterioration.
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Abstract of the Presentation
Title Melanin and whitening skin

Background

After reading the ingredients on the mask packages, we were curious about them. We wanted to know why they

can produce whitening effect. After studing literatures about the ingredients, we found that a veriety of natural 

plants have whitening effect. But we don't know their respective degree of whitening skin, we do experiments to

explore the whitening effect of natural plants.

Purpose of the research

1 Method for extracting melanin

2 Explore which natural plants can be skin whitening

3 Compare the effect of natural plant extract made by ourselves with the solution sold on the market on 

melanin

4 To explore which nature plants can reduce the numerical of melanin

Research plan

We will find the natural plants that can be skin whitening and interact with melanin on the Internet to test whether

it can be reduced.

1. Extract melanin

Materials: 0.4g hair, 10ml 18M concentrated sulfuric acid, heating plate, 14.4g sodium hydroxide, ice

Experimental steps:

(a) Put 0.4g of hair into 10ml of sulfuric acid 

(b) Directly put it on a hot plate until there is no bubbling (the bubbles are CO2) 
(c) Take 10ml of melanin solution (melanin+sulfuric acid) and 14.4g of sodium hydroxide(18 0.01 2=WNaOH

40 WNaOH=14.4g)(When mixing, first dilute sulfuric acid and sodium hydroxide individually, then mix, and

use ice cubes to cool outside the cup to prevent the cup from overheating and scalding) 

(d) Add water to 500ml.

2. Explore which natural plants can be skin whitening

(1) Natural plants that can be skin whitening

Lemon, aloe, loofal

(2) Extraction of natural plants

Lemon extraction steps:

(a) Take 100g lemon peel

(b) Put the lemon peel into the glass jar and add the alcohol to submerge the lemon peel inside, and then cover it 

(prevent the water from evaporating)

(c) Soaking alcohol 

(d) Separation of skin and extract by low pressure extraction device
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(principle: water takes the air out of the bottle, making the bottle appear low pressure)

(3) To explore how to measure whether melanin is really reduced

We use spectrophotometer to measure whether melanin is really reduced.

Spectrophotometer is a special type of spectrometer, which is used to measure the intensity of light. When 

ultraviolet light irradiates various organic compounds, these compounds will absorb it. Therefore, we can use

spectrophotometer to measure the absorption value of a compound to light and the degree of light penetrating it.

According to the measured penetration value / absorption value and the absorption value of known concentration

substances, we can Quantitative and qualitative analysis can be carried out.

3. Compare the effect of natural plant extract made by ourselves with the solution sold on the market on 

melanin.
Lemon experimental design

First, making two jars of lemon extract. Separately A and B(A is soaking alcohol for 24 hours,B is soaking 

alcohol for 48 hours). And compare A with B, then chose the better one.

Second, measure the effect of the solution sold on the market on melanin. 

Third, compare nature plant extract made by ourselves with the solution sold on the market, then we can know 

weather nature plant extract made by ourselves is more better.

Results of the study Report of progress can also be acceptable

1. 

Because lemon has color, we take the absorbance change in a period of time for comparison. And in order to make

the absorbance conform to Bill's Law (below 1.5A), we use dilution to reduce the absorbance. Finally we know

that the ratio reaches 1:45, then we can measure the accurate value.

0

0.5

1

1.5

2

2.5

3

3.5

0ml 40ml 90ml 190ml 290ml 390ml 440ml

Dilution experiment of our own lemon extract and 
melanin extract

water 5ml + melanin 5ml lemon A 5ml + melanin 5ml

lemon B 5ml + melanin 5ml

2. 

Because the composition of the oil in the essential oil will affect the experimental data, we can use the separation

funnel extraction method (the separation funnel can separate the oil) to measure the accurate value.

3. From the first data above, we can take lemon extract a as the comparator. From the second and third data above,

we can see that lemon essential oil needs to be extracted in a separating funnel. The longer the time goes, the less

absorbance the measured solution has, so we know that lemon essential oil has an effect on the reduction of 

melanin.

Future study plan

 In the future, we will compare our own natural plant extracts with the solution sold on the market, and compare 

the efficacy of various natural plants, and then make a natural whitening mask with the best one.
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Abstract of the Presentation 
Title

Dukang's Ruby(The relationship between red wine and temperature and humidity and time)

Background

VINO FORMOSA ROSSA red wine won the gold award of the global wine competition in 2014. 
Its method of production uses brandy to stop fermentation, which not only overcomes the 
unfavorable fermentation conditions in Taiwan's climate, but also retains the aroma of grapes and 
adds flavor to the brewed wine. The total acid content, pH value, sugar value, total sugar content, 
Lab, total polyphenol content, and DPPH clearance were used to study the rose apple wine from 
2014 to 2018. Through big data analysis, cross-comparison was performed to optimize the growth 
of Taiwanese wine. Conditions, relevant data can provide the winery as a reference.

Purpose of the research

Explore the differences between red wine data, humidity, temperature, and storage time.

Research plan

Results of the study Report of progress can also be acceptable

Red wine 

Three bottles of red wine 2014 2015 2016 2017 2018 

General composition color anti-oxidation 

Titrate acid and pH 

Determination of total reducing sugars 
and Brix ° 

L.a.b 
Total 
phenol 

DPPH 
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The storage time of L.a.b will be changed, which is related to the excessive temperature and humidity collected

in then year.

The higher the clearance rate, the stronger the oxidation resistance. According to the results of this experiment, the

clearance rate from 2014 to 2018 is getting lower and lower. It can be seen that the longer the storage time, the

stronger the oxidation resistance.
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According to the results of this experiment, the total polyphenol values in 2017 and 2018 were much higher than 

in 2014, 2015 and 2016. It can be speculated that the longer the storage time, the higher the total polyphenol 

value.

If the temperature and humidity of the year are far from each other, the data of that year will be far from the 

0.00
100.00
200.00
300.00
400.00
500.00

20142015201620172018

c
o
n
c
e
n
t
r

a
t
i
o
n(

p
p
m)

year

Total polyphenol content in red wine 
in each year

27

27.5

28

28.5

29

29.5

0.00

5.00

10.00

15.00

20.00

25.00

30.00

2014 2015 2016 2017 2018

av
er

ag
e 

te
m

pe
ra

tu
re

be
tw

ee
n 

Se
pt

em
be

r 
O

ct
ob

er
  

to
ta

l s
ug

ar
 c

on
te

nt
 c

on
ce

nt
ra

tio
n 

year

Comparison chart of total sugar content 
concentration and temperature in each year

total sugar content concentration

average temperature between September  October

72

74

76

78

80

82

84

0.00

50.00

100.00

150.00

200.00

250.00

300.00

2014 2015 2016 2017 2018

av
er

ag
e 

re
la

tiv
e 

hu
m

id
ity

 
be

tw
ee

n 
Se

pt
em

be
r a

nd
 

O
ct

ob
er

to
ta

l s
ug

ar
 c

on
te

nt
 c

on
ce

nt
ra

tio
n

year

Comparison chart of total sugar content 
concentration and relative humidity in each 

year

Total sugar content concentration

average relative humidity between September and October

The Affiliated Senior High School  
of National Chi-Nan University 

 
 

values of other years.

If the temperature and humidity of the year are far from each other, the data of that year will be far from the 

values of other years.

Future study plan

In this study, the sugar content, total acid content, pH, DPPH removal rate, total polyphenol content, total sugar 

content, L.a.b research VINO FORMOSA ROSSA red wine from 2014 to 2018.Cross-comparison with the 
analysis of humidity, temperature and storage time .It was observed that the growth conditions of Taiwanese wine 

were the most suitable. The relevant data can provide the winery as a reference.
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Abstract of the Presentation
Title Research on the Effects of Coagulation

Background

In the beginning of the project, our purpose was to look for the reagent which cleans muddy water effectively.

Now, we are paying attention to and researching properties of coagulation.

Purpose of the research

To examine Schulze-hardy’s rule based on DLVO-theory.

To develop a method to measure the coagulation value.

Research plan

We use a sulfur colloid because it is stable mixture. First, we will change the temperature of the incubator to

stabilize the absorbance of that we use to examine a coagulation value. Then, we will examine the influence of a

different cation value. Also, we will research the particle size by comparing it to the theoretical value. 

Results of the study Report of progress can also be acceptable

In our first few experiments we had set the temperature at 35 . From that experiment the absorbance was 

unstable due to the thermal motion of the colloidal particles. Setting the temperature at 25 , we were able to get 

the exact coagulation value. We wanted to stabilize the experimental value. So, we set the temperature at 15 . 

At this point, we compared the graph of 25  and 15 . From the graph, we found that when we set the 

temperature at 15  it was not as stable as that of 25 . The reasons for this may include. If the temperature is 

colder the absorbance would be unstable. It is because the cohesion did not happen. From now on, we will set 

the temperature at 25 .

Measuring the monovalent value, it is close to the theoretical values for spheres. So, we found a sulfur colloid 

whose size is smaller, we should use the theoretical values for the spheres.

Measuring the divalent value, it is close to the theoretical value for the plate. We thought it is close to the 

theoretical values for the spheres. Because we used a sulfur colloid as it was with the monovalent value, we 

check the theoretical value. We discovered the formula which consists of the same value reagent. Now, we are 

experimenting with the same value reagent. we think it is close to the theoretical values for spheres.

From this, the experiment we found the value of monovalent and divalent value, Schulze-hardy’s rule was 

inconsistent with our result. On this theme, it does not cause a stable experimental value.

Future study plan

We will make and compare the theoretical value which consists of different values.

We will change the valence for trivalent cation and anion. And, we compare the experimental value with the 

theoretical value.

Eventually, we want to develop a reagent that can coagulate solutions more efficiently than the reagents used in 

water purification plants.
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Participant’s Information

Representative’s Name Yamaji Saya

Member Yamaji Saya

Supervising Teacher
Name Muroi Masato

Abstract of the Presentation
Title Fat Adsorption and Decomposition of Chaff ~Water Quality Improvement through 

Bioremediation~

Background

While Japan is famous for rice production, once its harvest time is over, a large amount of waste chaff is 

generated. To make use of waste chaff, we made charcoal from it and tried to adsorb fat which is a cause of water 

pollution. However, we soon realized this way could not solve this environmental problem completely because 

the adsorbent itself becomes industrial waste. Then, we found a way to solve this problem. It is to add 

microorganisms which dissolve fat to charcoal. 

Purpose of the research

We researched how much fat charcoal made of chaff adsorbs and how much fat microorganisms decompose.

Research plan

Put charcoal (charcoal with microorganisms), distilled water, and fat into at erlenmeyer flask, and aerate it. 

After that, measure the amount of adsorption by hexane extraction method. In order to reuse charcoal with 

microorganisms, put hexane, remove fat, and dry charcoal. And experiment in the same way. We performed the 

following four kinds of experiments. 

(1)

(2)

(3) Change the amount of b

(4)

Results of the study Report of progress can also be acceptable

Each of the experiments had the following result.

(1) Charcoal made at 900  had the most adsorption. 

(2) When the adsorption time exceeded one and a half hours the amount of adsorption no longer increased. So, 

we will set the adsorption time for 2 hours. 

(3) Even if the amount of the b  increased, the decomposition did not stabilize. The cause 
was the amount of the attached microorganisms did not increase in the same way. We found even if we 

change the amount of biological preparation, we cannot exactly find how many microorganisms the charcoal 

adsorbs. What is more, when we reused the biological activated charcoal, with 100g of biological 

preparation, the amount of the decomposition was stable. From now on, we will continue to make biological 

activated charcoal using 100g of biological preparation.

(4) The biological activated charcoal decomposed triolain most. We assumed that biological activated charcoal 

was likely to decompose unsaturated fatty acid rather than that of saturated fatty acid such as tripalmitin and 

tristearin. The molecular weight of tristearin is larger than tripalmitin. However, their amounts of 

decomposition were almost equal, we thought that there was little influence of the molecular weight. 
Much oleic acid is contained in edible fats. So, we thought that charcoal with microorganisms could be used 

for purifying household wastewater.

Future study plan

We will perform the following experiments.

(1) Increase the amount of charcoal adsorption (Make charcoal more activate)

(2) Change the temperature in aeration.

(3) Find out the relationship between the number of double bond and the amount of decomposition.
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Abstract of the Presentation
Title Theoretical study of a nickel NNP-pincer complex as catalyst in cross-coupling reaction

Background

     A nickel NNP-pincer complex (NiNNP) is a coordination complex which consists of a nickel center and 

NNP tridentate ligand known as a pincer ligand, where N and P are electron donor ligands. The NNP ligand 

coordinates to the nickel center to form the ring structure. The NiNNP is mostly used as a catalyst in chemical 

reactions, such as a cross-coupling which involves the coupling C-C bond to produce new chemical compounds.

Moreover, it has been used widely in industrial fields, such as petrochemical industries and pharmaceutical 

industries. 

     The foregoing mention above, the NiNNP has been used as catalyst in the cross-coupling reaction. It has 

been shown that the NiNNP was used to catalyze the cross-coupling reaction between Ph-NMe3+I- and p-

Me2NC6H4-ZnBr. This reaction has been interesting and it has been not known how the NiNNP catalysts in the

reaction. Therefore, this project is to elucidate the reaction mechanism of the NiNNP as a catalyst in the cross-

coupling reaction using theoretical study.

Purpose of the research

To determine the cross-coupling reaction mechanism between Ph-NH3+ and p-H2NC6H4-ZnBr using the nickel 

NNP-pincer complex as catalyst.  

Research plan

In this project, all calculations were performed using Gaussian09 program. DFT-based method with M06 was 

employed to study the reaction mechanism. A double-zeta plus diffuse function and polarization function (6-

31++G(d,p)) were used on all atoms except Zn and Ni which are used Stuttgart-Dresden Effective Core Potential 

(SDD-ECP), abbreviated as M06/6-31++G(d,p)[SDD]. Firstly, intermediates of the cross-coupling reaction 

mechanism were optimized and confirmed by frequency calculations. Then, transition structures in each step 

were determined and also confirmed by frequency calculations. After that, the transition states, connected to the 

intermediates, were confirm using Intrinsic Reaction Coordination (IRC) method. Finally, the potential energy 

reaction profile was analyzed to determine the rate-determining step and the Gibbs free energy was investigated 

to predict the spontaneous direction.

Results of the study Report of progress can also be acceptable

Mean Signed Error (MSE) and Mean Unsigned Error (MUE) of M06/6-31++G(d,p)[SDD] method from 

calculations, compared to X-ray structures, are less than 0.02 Å which means that M06/6-31++G(d,p)[SDD] is 

the appropriate method for studying the NiNNP complex. As a result of cross-coupling reaction mechanism study 

using appropriate method, the reaction mechanism consists of three main steps which are the oxidative addition, 

transmetallation, and reductive elimination. The oxidative addition has the highest energy barrier, indicating that 

this step is the rate-determining step. The Gibbs free result of the reaction has a negative sign, which is a 

spontaneous process.

Future study plan

Study the reactivity of the NiNNP-pincer complex structure which affects the rate of the cross-coupling reaction 

to improve the efficiency of the reaction.
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Appendix

       a)     b)        c)

 Figure 1. Transition structures of a) transmetallation, b) oxidative addition and c) reductive elimination

Figure 2. Catalytic cycle of cross-coupling between Ph-NH3+ and p-H2NC6H4-ZnBr using NiNNP catalyst
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Abstract of the Presentation
Title The Application of Briggs-Rauscher Reaction in Analytical Chemistry

Background

Briggs-Rauscher Reaction is a kind of Iodine clock reaction: Through the cyclic 
conversion of I2 and I- in the solution, and use starch as a color developer reagent, 
the appearance of the solution is cyclically changed from orange blue
transparent orange, and so on. Among the reactants of the reaction, KIO3 and 
H2O2 are mainly used to produce I2, and meanwhile Mn2+ can act as a catalyst in this 
reaction. Through our experiment and calculation, we figured out the rate law of the 
B-R Reaction as r=k [H2O2]0.621[KIO3]0.586[MA]0.65[H+]-0.47, and the reaction order of 
Mn2+ is 0.09. In terms of the reaction conditions, we discovered that it can only 
happen when the pH value is in the range from 0.7 to 1.6. In addition, we added 
several sorts of organic chemicals into the solution, including alcohols, aldehydes, 
ketones, and carbohydrates(glucose and fructose), and found out that they would 
indeed affect the total lasting time of the reaction. Therefore, we made several 
calibration curves defined by the concentration of organic chemicals in the solution 
as well as the duration of the whole reaction process to certify their influence on this 
B-R reaction. Also, by means of the experiment conducted on the independent 
variables of temperature, we got to understand that these organic chemicals added in 
the solution could play an important role in the reaction, and that is, the catalyst.

Purpose of the research

1. Figure out the orders of each reactant in the rate law in the reaction formula.

2. Find out the pH range suitable for the reaction.

3. The effect of adding organic substances (alcohols, aldehydes, ketones) to the 
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system in terms of the shaking time, and make calibration curves of 

concentration versus time.

4. Explore the effect of the same concentration of various organic substances 

(alcohol, aldehyde, ketones) on the shaking time.

5. Use the Arrhenius equation to see if the organics added are used as catalysts 

in the reaction.

6. Discuss the orders of organics as catalysts in the reaction.

7. Discuss the effect of sugars (aldose, ketose) in the reaction.

Research plan

1. the B-R oscillation reaction (Briggs-Rauscher reaction) principle: 

The addition of iodate (IO3-) to hydrogen peroxide (H2O2) and starch 

(indicator) is called the BR oscillation reaction (Briggs-Rauscher 

reaction), whose color change from 

orange transparent blue……and so on. The Reaction 

mechanism mainly includes the two portion as follows:

A (non-free radical reaction)-in the presence of iodate, malonic acid will 

slowly consume free iodine molecules in the solution:

I2 + CH2(COOH)2 2 + H+ + I-

B (free radical reaction)-fast catalytic reaction, convert hydrogen peroxide and 

iodate to free iodine and oxygen molecules:

IO3
 - + 2 H2O2 + 2H+ + I-  I2 + 2O2 + 3H2O

Initially, the concentration of iodine ions was low, and the concentration of 

iodine molecules was also low. Both A and B reactions proceeded 

simultaneously to generate iodine ions and iodine molecules respectively, but 

the reaction rate of B was fast, and the iodine ions generated by the A reaction 

were quickly consumed and accumulated. A large number of iodine molecules, 

the lack of iodine ions will suddenly stop the B reaction, while the A reaction 

continues, and the iodine molecules are continuously consumed to generate 

iodine ions. After the iodine ion concentration rises and the iodine molecule 

concentration drops to a certain level, the B reaction restarts. The concentration 

of iodine molecules began to rise again, and the concentration of iodine ions 

decreased, and so on and so on, until one of hydrogen peroxide, iodate or 

malonic acid was completely depleted. The overall response is:

IO3
- + 2H2O2 + CH2(COOH)2 + H+ ICH(COOH)2 + 2O2 + 3H2O

2. the experimental steps:

(1) Configure standard solution

1. Solution A: Use a graduated pipette to draw a 30% H2O2 (aq) 50.0mL to 

100.0mL volumetric flask, add water to 100.0mL, and configure 4.9 M H2O2

(aq).

2. Solution B: Add a little deionized water to a 100.0mL volumetric flask, 

take 4.28 g of KIO3 (s) with an electronic balance and 3.0 mL of 3 M H2SO4

(aq) with a graduated pipette into the volumetric flask. Add water to the 

volumetric flask to 100.0mL to make the solution mix well. Configure KIO3

(aq) 0.20 M and H2SO4 (aq) 0.09M.

3. (1) Starch indicator: use an electronic balance to take 0.06 g of starch into 

a beaker, add 40.0 mL of boiling water, heat it to boiling, and then filter the 

filtrate to use it as a starch indicator.

(2) Solution C: Take 3.90 g of MA (malonic acid) and 1.69 g of MnSO4 (s) 

Mn2+

into a 100.0mL volumetric flask with an electronic balance, add 40.0mL of 

the above (1) starch indicator, and add water to 100.0 mL to mix the solution 

evenly, configure MA 0.375M and MnSO4 (aq) 0.10M.

4. Place solutions A, B, and C in a constant temperature bath at a constant 

temperature of 25oC for half an hour.

5. Take 10.0mL of each solution B and C into a 100.0mL beaker with a 

graduated pipette and stir well; take 10.0mL of solution A with a graduated 

pipette and add it to the beaker. Use phyphox software to detect the number 

of shaking reactions and time.

(phyphox software: We use the "Light" option in the software. Its function is 

to use the mobile's light sensor (LTR548 ALSPS LiteOn (v 1)) to measure the 

intensity of the light absorbed by the environment. It has an effective 

recognition rate of 16 to 20 bits, Wide dynamic range linear response and 

spectrum near the visible light range (recognizable by human eyes). During 

the reaction, when we irradiate the solution with a flashlight in a dark room, 

the intensity of the transmitted light changes due to color changes (see 

Figures 1, 2, and 3 below), And then measure with this device, showing a 

graph of the relationship between absorbance and time (Figure 4 below), and 

transfer the data to Microsoft Office Excel for analysis.)

 Figure 1           Figure 2             Figure 3

Figure 4

Results of the study Report of progress can also be acceptable

1. From the experimental results, we know that the rate law under the reaction 

conditions is: r = k [H2O2] 0.621 [H +] -0.47 [KIO3] 0.586 [MA] 0.65. Mn2+ acts as a 

catalyst for the formation of I2, and the number of MnSO4 stages is 0.09.

2. In experiments that explored pH, we found that the oscillating reaction only 

occurs when the pH range is between 0.7 and 1.6.

3. According to the experimental data, we found that the addition of organic 

substances (alcohols, aldehydes, ketones) will indeed speed up the reaction 

rate. According to the trend line of the concentration of organic matter 

versus time made by us, the added concentration is the average time and 

shock of the first five shocks The total time is roughly negatively correlated. 

The addition of glucose and fructose will reduce the reaction rate. The 

analysis of the sugar concentration has a roughly positive correlation with 

the average time of the first five shocks and the total time of the shock. This 

property can be applied to analytical chemistry. Organic substances are 

added to the shock reaction to oscillate. Time, to calculate the concentration 

of organic substances, or to estimate the shaking time based on the 
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concentration of added organic substances, to achieve the effect of a 

chemical clock.

4. According to the experimental results, when the concentration of added 

organic substances is low, the organic substances with higher solubility (Ex: 

ethanol, glycerol) have a greater effect on the total shaking time, which is 

presumed to be caused by homogeneous catalysis; When it is high, some 

organic substances with relatively low solubility (Ex: pentanol, tertiary 

butanol) show a heterogeneous phase, but may increase the impact on the 

total time due to the increase in contact area. The effect of ketones on the 

total shaking time is greater than that of aldehydes, which we speculate is 

related to solubility and functional group characteristics. It is concluded 

from the experiments that the three functional groups of alcohol, aldehyde 

and ketone can increase the reaction rate.

5. We use the Arrhenius equation to calculate the change in activation energy 

and use the silver mirror reaction and TLC tracking reaction to find that the 

activation energy of the reaction changes after adding each organic 

substance, so we know that each organic substance is in the shock reaction. 

The role played should be a catalyst.

6. This experiment uses Phyphox software. The mobile phone's light sensor is 

used to measure the vibration response, which can more easily and 

accurately measure the data.

Future study plan

In the research, it was confirmed that the functional groups of alcohol, 

aldehyde, and ketone can be used as catalysts for BR oscillation reaction, and we 

believe that other functional groups and metal ions may also affect the progress 

of BR oscillation reaction, so we hope to explore further in the future. According 

to the calibration curve of the concentration of organic matter versus the shaking 

time in this study, it can be used to analyze the concentration of organic matter in 

analytical chemistry, which can provide a new method for the detection of 

environmental pollution.
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Abstract of the Presentation
Title Determining the hardness of water 

Background

The population of Mongolia is distributed throughout all geographical regions, and within these      geographical

differences water has varying levels of hardness (Ca2+ and Mg2+ ions) in it. Research shows that the residents of rural

areas consume water that is high in minerals than those consumed in the urban areas. We decided to conduct a

research and experiments on the hardness of water in various locations throughout Mongolia using the skills we have

learned from the chemistry lesson. Water is used for wide range of purposes such as, consuming, house holding, 

cooking, sanitary purposes, specially hard water that’s high in minerals are not suitable for consume. This issue arises

from what we call the “hardness” of water. The hardness of the water or the amount of minerals contained in the

water determines the proper use of the water. The hardness is the measured mass of the minerals in mg per liters of 

water (mg/L).

Purpose of the research

Using the observation and titration skills we have learned from the chemistry lesson, measuring and identifying the

level of hardness in water that is consumed by every part of Mongolia.

Research plan

1. Read over other research about the level of hardness of water.

2. Collecting water samples from a tap and a well from the capital city of Mongolia, Ulaanbaatar, and tap water

from Erdenet city.

3. Since the soap reacts with the Ca2+ and Mg2+ ions of the hard water and forms a new compound called scum, 

the amount of scum formed is dependent on the level of hardness of the water, conduct an experiment that

will add a certain amount of liquid soap to a certain amount of the water sample to measure the amount of

bubbles formed. The amount of the bubbles will determine how much soap has been reacted without forming 

scum.

4. To provide further accuracy and comparison, perform a titration to determine the hardness of the water.

Preparing the essential apparatus for the titration.

Preparing the titrant-dilute Hydrochloric acid solution and the analyte-water samples. 

Repeating the titration and averaging the measured titres.

Use the measurements to calculate the results.
5. Finalizing the results.

Results of the study Report of progress can also be acceptable

Determine the hardness levels of the four water samples. Present the results of our experiments and the benefits and

drawbacks of using water that is high in hardness. 

Future study plan

This experimentation will help us develop our skills of researching, designing a method, teamwork, 

drawing conclusions from our experiments, and further on, it will help us learn about how to reduce the 

hardness of a water. We also have a plan to advise others about the negative impacts of consuming water 

that has a high hardness level.

References 
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Figure 1. The three samples of water

Figure 2. The bubble formed from the soap experiment

 Figure 3. Methylorange indicator dipped in the water

Figure 4. Performing the titration

 
Figure 5. Refilling the burette with the titrant

Figure 6. The samples of water post-titration.
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Abstract of the Presentation 
Title The influence of organic solvents on the iodine starch reaction

Background

The iodine starch reaction is widely used as student experiment in elementary and junior high 
school. Previously, we studied effect of pH on iodine starch reaction. When we conducted the iodine 
starch reaction under various pH, it was found that the color of the iodine starch reaction was 
disappeared under pH 6. After several experiments, we revealed thymol and ethanol contained as 
preservatives in commercially available buffer caused the color loss. Then we decided to study 
about the influence of organic solvents on the iodine starch reaction. 

Purpose of the research

The aim of this study was to reveal the effect of organic solvents on the iodine starch reaction from 
the qualitative and quantitative point of view. 

Research plan

Experiment 1: 
0.001 g of iodine was dissolved in 50 mL of each organic solvents (hexane, cyclohexane, carbon 
tetrachloride, toluene, p-xylene, methanol, ethanol, 1-propanol and ethylene glycol) to make 
iodine solution of organic solvents. 15 mL of these organic solution and 15 mL of 1% aqueous 
starch solution was mixed into a separatory funnel and shook well to examine which solution 
dissolved iodine. 
 
Experiment 2: 
5 mL of iodine potassium iodide solution, in which 0.01 g of iodine and 0.1 mol/L of potassium 
iodide solution was mixed, was added to 100 mL of 1% aqueous starch solution to make iodide 
starch solution. 15 mL of organic solvents (same as Experiment 1) and 15 mL of the iodide starch 
solution was mixed into a separatory funnel and shook well to examine which solution dissolved 
iodine. 
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Results of the study Report of progress can also be acceptable

Experiment 1 and 2 showed the proportion of iodine between organic phase and aqueous phase 
depended on the polarity of organic solvents and initial state of iodine.
The results with hexane, cyclohexane and carbon tetrachloride showed that with non-polar 
solvents the color of both phases was not changed because the solvents were not mixed and iodine 
did not move.
In case of toluene and p-xylene, although those organic solvents were non-polar solvents, iodine 
was moved in organic phases and the color of both phases was changed. It is due to formation of 
the complex between aromatic hydrocarbon and iodine which is indicated by absorption spectra 
in UV region. When methanol as polar solvent was mixed with a starch solution, it became brown 
which is indicated that alcohol attracted iodine more strongly than starch solution. 
Finally, it was found that more iodine was extracted in organic phase when the alcohols with 
longer alkyl chain was used and that starch precipitation was less occurred with polyalcohol.

Future study plan

Using various organic solvents, we will investigate in detail the effect of organic solvents on the iodine starch 

reaction and analyze quantitatively.

References

Takashi HANDA, . ;“Physical science study of polysaccharides such as amylose and starch by 

iodine reaction”, Journal of the Chemical Society of Japan, Industrial Chemistry, vol. 72, no. 2,

pp. 526-531 (1969).
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Abstract of the Presentation
Title Small scale thermite reaction

Background

Thermite reaction emits high heat and light with violent explosion. In this reaction, Fe2O3 reacts with Al to form

Fe and Al2O3. However, this reaction is too dangerous to do in the laboratory. 

Purpose of the research

I decided to reduce the total mass of Fe2O3 and Al by adding KNO3, and to find the ignition method by using

concentrated sulfuric acid and KClO3.

Research plan

Step1 Small scale thermite reaction

1) Weight and mix an specific amount of Fe2O3 and Al.

2) Place 4 cm Mg ribbon and ignited into the mixture which was made in 1).

3) Check whether the product is magnetic.

Step2 Small scale thermite reaction is using KNO3

This experiment is carried out to improve the reaction by adding KNO3 which is an oxidizing agent. It is

performed in the same way as in step 1, but the experiment is performed multiple times with different amounts of

KNO3 0.20 g to 0.05 g.

Step3 Ignation using concentrated sulfuric acid and KClO3

 This experiment is carried out to analyze whether ignition methods other than Mg ribbon can be used.

1) Weigh and mix specific amount of Fe2O3 Al powder and KNO3.

2) Place Ignation using concentrated sulfuric acid and KClO3 small amount of KClO3 powder was in the mixture

made in 1).

3) Add some drops of concentrated sulfuric acid were from above using a pipette.

4) Check whether the product is magnetic.

Rikkyo Ikebukuro high school  

Results of the study Report of progress can also be acceptable

Result

In each table, shows that Almost all of Fe2O3 was reduced by Al, shows that some Fe2O3 was reduced by

Al, and  shows that only a small amount of Fe2O3 were reduced by Al.

Step1 Small scale thermite reaction

In table 1, reaction that have a  produced black iron lumps after reacting violently with sparks. The shows

that the s color of products was brown and Fe2O3 partially remained. When Fe2O3 was 0.10 g and Al was 0.04 g,

there was no reaction. It is considered that the reason for this is that the energy required for the reaction was not

enough.

Step2 Small scale thermite reaction using KNO3. 

In table 2, shows that it was small size reaction and happen not as intense as in step 1. When KNO3 was 0.02g,

thermite reaction did not happen because the energy required for this reaction was not enough. By adding an

appropriate amount of KNO3, there was a small scale thermite reaction. However, when the amount of KNO3 was

too small or too large, thermite did not react. It was because Al was oxidized by KNO3. 

Step3 Ignation using concentrated sulfuric acid and KClO3

In table 3, thermite did not react. However, the concentrated sulfuric acid and KClO3 reacted releasing a small

amount of heat along with noise. According to my calculations, thermite should have reacted. Adding more
KClO3, the reactions might occur. And it may have been better to remove KNO3 because both KClO3 and KNO3

are oxidant.

Future study plan

I want to consider other metal oxides such as CuO( ) and to find other ignition method. n particular, 

I would like to experiment with more KClO3.

References

Rikkyo Ikebukuro high school  

Table 1 The reactions and products formed by thermite reaction

Table 2 The reactions and products of thermite process by changing the amount 

Table 3 The products changing the amount of KClO3  
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Abstract of the Presentation
Title Extraction of quercetin

Background

Hokkaido has the largest amount of onion production in Japan (Table 1). We usually throw away onion peel. 

Therefore, we would like to find a way to use it for something. Quercetin (Fig. 1) is a kind of polyphenol and is 

contained in onion, citrus fruit and so on. In addition, it has much benefit for our health and a function of 

absorbing ultraviolet.

Purpose of the research

To improve extracting efficiency of quercetin.

To make the sunscreen with more effect from discarded onion peel.

Research plan

We used column tube, evaporator, Buchner funnel, Dimroth condenser, and so on. The solvents we used were

ethanol, ethyl acetate and diethyl ether.

Experiment procedure is the followings;

1. Mix organic solvent 80 mL with onion peel 6.0 g and reflux while heating.

2. Evaporate the solvent by suction filtration.

3. Separate quercetin from coarse crystal by column chromatography.

Developing solvent  hexan : ethyl acetate = 1 : 1

Silica gel  about 12 g

7972 64.9

1026 8.35

929 7.56

2353 19.2

12280 100

( 29)

Table 1 Onion production in Japan

Fig. 1 Structural formula of quercetin

4. Identify quercetin and coarse crystal by TLC before and after column chromatography.

5. Confirm whether the substance obtained is quercetin.

Results of the study Report of progress can also be acceptable

Table 2 shows the mass of substance after refinement. The substance after refinement decomposes at 60 or 

more because the amount of substance after refinement decreased when heated at or more. Fig. 2 and 

Fig. 3 shows NMR spectra of authentic and refined substance, respectively. The analysis of the substance 

confirm the presence of higher purity quercetin because NMR spectra of authentic quercetin and the one we 

refined are same.

Future study plan

To make a sunscreen.

To increase the number of experiment.

To do experiments other materials.

References 

 repository.hyogo-u.ac.jp/dspace/bitstream/10132/15353/1/AA114330270150018.pdf

https://www.naro.affrc.go.jp/publicity_report/press/laboratory/harc/054566.html

https://www.naro.affrc.go.jp/project/results/laboratory/nfri/2014/14_061.html

30 0.039g
40 0.035g
50 0.059g
60 0.072g
70 0.019g
78 0.048g

30 0.063g
40 0.041g
50 0.10g
60 0.066g
70 0.061g
77 0.058g

25 0.031g
30 0.028g
34 0.091g

Fig. 2 Authentic quercetin Fig. 3 Refined substance

Table 2 The mass of substance after refinement
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Abstract of the Presentation
Title Okinawa south central water hardness and soap relationship

Background

We learned Okinawa’s water can be classified by the difference location of water purification plants. For example,

in central southern part of Okinawa, Chatan water purification plant adds underground water to the water from a 

dam. In contrast, Ishikawa water purification plant doesn’t do the same. Also, water hardness influences its

reaction to soap. Because there is no history of research data about relationship between water hardness and soaps,

we set out to start our study.

Purpose of the research

Research the water hardness of tap water in southern part of Okinawa, soap bubbling and detergency. Also research

the difference in Tokyo’s tap water, regarding hardness and detergency.

Research plan

We did 4 experiments. We performed a chelate titration to examine water hardness, and measure pH in experiment

1. We whipped each waters, the waters had different hardness and measure the amount of bubble to examine the 

relationship between water hardness and bubbling in experiment 2. To examine the relationship between water

hardness and detergency of soap water, we washed dirty cloth and compared the conditions of dirt in experiment 

3. We weighed white sediment in a soap water in experiment 4.

Results of the study Report of progress can also be acceptable

In experiment 1, we thought Okinawa‘s tap water are hard water because Okinawa has the limestone layer. 

However all of them were soft water. And we learned that there isn’t the relationship between water hardness and

pH because both pH of tap water and natural water, sea water and spring water, were slightly alkaline. Also we 

found the correlation between water hardness and bubbling in experiment 2. But we couldn’t say that there is a

relationship between water hardness and detergency of soap in experiment 4. Also we couldn’t get results within 

the period we had because temperature was so low that water didn’t evaporate.

Future study plan

We should repeat same experiment because we used natural water. To observe a small difference, we should make 

precise comparisons in experiment 3 by using spectrophotometer. We should redo the experiment 4 to get result. 

References 
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Abstract of the Presentation

Title Artificially creating microorganisms that decomposes PET.

Background
Polyethylene terephthalate (PET) is a material widely used for plastic bottles. In 2016, 
201-F6 strain was found, which is a strain that utilizes PET as its nutrients[1]. The genome sequence of this
strain revealed that two enzymes involved in the PET hydrolysis; PETase hydrolyzes PET into mono(2-
hydroxyethyl) terephthalate (MHET), and MHETase converts it into terephthalate and ethylene glycol.
Previous study showed that a surfactant improves the hydrolysis activity of PETase by 100 times[2].

Purpose of the research
The aim of our study is to artificially create a microorganism decomposing PET, and it will reduce plastics,
caused one of environmental issues.

Research plan
In order to express PETase in codon-optimized sequence of PETase gene was designed.
This sequence was attached with signal peptide sequence to express as a periplasmic protein. Resultant
transformants were then cultured with surfactant to secrete the recombinant protein from the periplasm.
However, we could not observe a weight loss of PET film in this investigation. We also conducted an
experiment using protein purification and polycaprolactone (PCL) plate clearing assay to confirm PETase
activity[3].
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Results of the study Report of progress can also be acceptable  
The experiment did not show decomposition of PET films in all experiments. In the experiment adding 
surfactant into the culture media, the concentration of surfactant may not suit for . cultivation. When 
using cell free extract, PETase may not be decomposed due to the existence of other enzymes, such as 
proteases. Even though PETase could be easily purified by affinity column chromatography, the degradation 
of PET films was not detected. This suggests  that the concentration of PETase was still too low for PET 
films to get decomposed. Further, the crystallinity of the substrate would not be adapted to the enzymatic 
assay. On the PCL  plate clearing assay, a halo of clearing, which is indicative of PCL degradation, was 
clearly observed (Fig. 1). 

 
A. pET24b (empty vector)  B. pET24b::  after 1 day 
C. pET24b::  after 2 days D. pET24b::  after 3 days 

Future study plan  
Although we were able to purify PETase, the weight loss of PET films was not observed at present. This 
maybe caused due to its low concentration of PETase or unadapted substrate in the enzymatic assay. 
Therefore, we will prepare more concentrated enzyme and use low-crystallinity PET films as a substrate. In 
addition, we will prepare PET-suspended culture plates instead of PCL for further investigation. 

References  
[1] S. Yoshida, K. Hiraga, T. Takehana, I. Taniguchi, H. Yamaji, Y. Maeda, K. Toyohara, K. Miyamoto, Y. Kimura, 
K. Oda,  2016, , 1196–1199. 
[2] M. Furukawa, N. Kawakami, K. Oda, K. Miyamoto,  2018, , 4018–4025. 
[3] E. L. Almeida, A. F. Carrillo Rincón, S. A. Jackson, A. D. W. Dobson,  2019, , DOI 
10.3389/fmicb.2019.02187. 
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Abstract of the Presentation 

Title  Classification of Herbig Ae/Be Stars by Spectroscopic Observations. 

Background

 We are interested in the life of stars. We especially wanted to know about the early stage, which is 
the most active part of stars’ life cycle. The processes of the evolution of stars depend on their mass. 
When a star starts emitting visible lights after its birth, the star is called ‘’Pre-Main Sequence Star’’. 
It includes T Tauri Stars and Herbig Ae/Be Stars (Fig.1.). The temperature of the surface of Herbig 
Ae/Be Stars is higher than that of T Tauri Stars. The mass of Herbig Ae/Be Stars is larger than that 
of T Tauri Stars (Table 1.)1).  
It has been known that T Tauri Stars can be classified into three types based on their 10  

equivalent width of H  emission lines (Table 2.). Class does not emit visible light. So in this 
research, we focused on Class  and Class . Class is called Classical T Tauri Star (CTTs) and it 
has intense emission lines. Class is called Weak-line T Tauri Star (WTTs) and it is the nearest to 
main sequence stars. Class is more than 10  equivalent width of H  emission lines and Class
is less than 10  equivalent width of H  emission lines (Fig.3.)2). 
T Tauri Star has its own classification, however Hebig Ae/Be Star doesn’t. 
So we set our goal to determine the standard value and to classify Herbig Ae/Be Stars according to 

their equivalent width of H  emission lines. 
Purpose of the research

We set our goal to determine the standard value and to classify Herbig Ae/Be Stars according to 
their equivalent width of H  emission lines.

Research plan

First, spectroscopic observations for 11 Herbig Ae/Be Stars and 8 T Tauri Stars were conducted at 
the Bisei Astronomical Observatory in Okayama prefecture (Fig.2.)3)4). Then, spectrum graphs were 
processed with ‘’Makali’i”5) and “BeSpec”6). Also, the data of 38 Herbig Ae/Be Stars were obtained 
from the website of the European Southern Observatory (Fig.4-3.)7). After that, each star’s 
equivalent width of the H  emission line was calculated with “Microsoft Excel”.  

Nara Prefectural Seisho High School 
 

 
 

Results of the study Report of progress can also be acceptable

Fig.4-1~3 show the spectrum charts of the Herbig Ae/Be Stars. Table 3 shows the equivalent width 
of the Herbig Ae/Be Stars which were calculated in this study. The cells with * indicate the stars 
which were actually observed by our team at Bisei Astronomical Observatory. Fig.5 is the 
histogram. From 0~10  class to 90~100  class are continuous. 
We discussed about the standard value which classify the Herbig Ae/Be Stars from three different 

viewpoints. 
 First, from our last study, there is a big difference between the equivalent widths of Class
Class  in T Tauri Stars (Table 4.). So, it can be said that the standard is 55 . The two groups can 
be distinguished by the continuous part in the histogram.  
Second, according to our last study, the mean equivalent width for the T Tauri Stars is 18.6  

(Table 4.). On the other hand, this study shows that the mean for the Herbig Ae/Be Stars is 49.1 . 
Therefore, we thought that Herbig Ae/Be Stars have equivalent width which is 2.64 times stronger 
than T Tauri Stars. From that, the standard can be 26.4  (10 * 2.64). 
Third, another research project has reported that the ratio between class  to  in T Tauri Stars 

is 10 to 7 (Fig.6.)8). We applied this method to the Herbig Ae/Be Stars, then, 29 stars were classified 
into class  whereas 20 were into class . 
 Third discussion is based on the largest population. So we concluded that 25  is the most reliable 
as the standard value. 

Future study plan

 Our study has two points to be improved. 

First, it requires more data to increase accuracy of classification. Also, we need to know what the decisive factor 

was in determining the standard which divides T Tauri Stars into two classes (10 ) . 

References 
1) Nomoto Kenichi et al “Stars -Series Current Astronomy 7-”, Nihonn-hyoronsha, 2009
2) Bertout, C. & Bouvier, J.: 1989,in B. Reipurth (ed.),  Low Mass Star Formation and Pre-

MainSequence Objects, ESO Workshop, p. 215
3) Stellanavigater 9 by AstroArts 2012 https://makalii.mtk.nao.ac.jp/index.html.ja
4) AAVSO https://www.aavso.org/apps/vsp/
5) Subaru the analysis software “Makali’i”
6) Bisei Astronomical Observatory https://bao.city.ibara.okayama.jp
7) European Southern Observatory(ESO) http:// www.eso.org/~mvandena/haebetab1.html
8)  D. BARRADO Y NAVASCU ÉS ET AL ”CLASSICAL T TAURI STARS AND SUBSTELLAR  ANALOGS”(2004) 
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Fig. 1. Star’s Lifecycle 

 
Table 1. Characteristic of T Tauri Stars and HerbigAe/Be Stars 

 
 
 

 
Fig. 2. Spectroscopic Observations 
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Fig. 3. Equivalent Width

Table 2. Classification of T Tauri Stars    
  

Fig.4-1. Spectrums chart of Herbig Ae/Be Star (SV Cep Weak-line)
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Fig.4-3. Spectrums chart of HerbigAe/Be Star (LkH 39 from ESO) 
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Fig.4-2. Spectrums chart of Herbig Ae/Be Star (R Mon Strong-line)

Wavellength  

In
te

ns
ity

 

ccounts  

Wavellength  

In
te

ns
ity

 
 

Nara Prefectural Seisho High School 

Table 3. Equivalent width of HerbigAe/Be Stars (*…Stars which were observed by ourselves.)

Average 49.1

Fig.5. Histogram about Equivalent width of Herbig Ae/Be Stars

Nara Prefectural Seisho High School 

Table 4. Equivalent Width of T Tauri Stars (Our last study)

Fig. 6. Classification of T Tauri Stars (From D.BARRADO Y NAVESCUES ET AL) 
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Abstract of the Presentation
Title Triggering and dynamic characteristics of the mud volcano in the southwest 

Taiwan

Background

As a result of sitting along the active boundary between the Philippine Sea Plate and Eurasia Plate, the major 

tectonic structures of Taiwan are strongly associated with arc-continental collision and plate subduction process.

From the west to the east, both the high diversity on the surface features and rapid spatial change on topographic 

properties within the short distance about 200 km indicate that the orogeny plays an importance role in the 

shallow terrain features of Taiwan. In this study, we focus on the spectral and temporal properties of the mud 

volcano in southwest Taiwan. The goal of this study is to investigate the relationship between the activity of mud 

volcano system and the associated ground motion seismic signals recorded at nearby stations. It is worth noting 

that according to the studies of Central Geological Survey, the distributions of the mud diapir and mud 

volcanoes are highly correlated. The formation of the mud diaper concludes argillic sediments and ample fluid 

so that it gives the sediments fluidity. And the mud diapir often distributes under the squeezing stress against the 

accretionary wedges.in addition, the vent of the mud diapir is a weak point on the stratum. Under the tectonic 

stress, the mud diapir will break out the ground when vent cannot sustain the pore pressure. In our study, we use 

QCN earthquake sensor to measure the ground motion signals around Wandan mud volcano. Then, we will 

analyze the variation of the seismic spectrum in time and space domain by combining the successive record of 

the earthquake. therefore,we can discuss the basic frequency of the eruption ,the trait of the the craters and the 

correlation of the mud diapir. Eventually, finding out the near-surface velocity and the changes of tectonic stress

Purpose of the research

1. Investigations of the characteristic of seismic spectrum recorded around Wandan mud volcano, and the

structures of the mud volcano’s crater.

2. Probing the spatial and temporal properties of mud volcano activities from long-term seismic observations.

3. Obtaining the spatial and temporal properties of mud volcano activities of Taiwan from the comparison of 

the characteristic seismic waveform of Wandan mud volcano and other seismic records distributed in south-

north Taiwan.

4. Measuring 1D velocity model of Wandan mud volcano from seismic interferometry.

Research plan

1. Using QCN earthquake sensor to measure the ground motion signals in Wandan mud
volcano. After analyzing the seismic data we can evaluate the distinct value of the spectrum, 
and investigate the physical properties of mud volcano, such as the vent size of the mud 
volcano.

2. Next, with a well-designed seismic station distribution we can measure the regional near-
surface velocity via a classical method in array seismology, spatial-autocorrelation function.

3. Then, we will search the record of the earthquake caused by the mud volcano in the
southwest Taiwan between 2016 and 2019. Using ambient noise cross-correlation function, 
we analyze and figure out the spatial and temporal properties of mud volcano activities and 
characteristics of tectonic stress.

4. The signal we obtain from the Wandan volcano will be used to scan the whole earthquake 
database in Taiwan. This method called “cross-correlation”. After comparing the datas from 
other areas, we can realize the different distribution of the earthquake focus from place to 
place.

Results of the study Report of progress can also be acceptable

1. We measure the ground motion signal at Wandan mud volcano and locate the source of eruption precisely. 

Besides, taking advantage of the waveform and the spectrum for the eruption to discuss the structure and 

feature of the vent. Meanwhile, we calculate the near-surface velocity as well.

2. Analyzing the long-term seismic data in southwest Taiwan, we can evaluate the correlation between the mud

volcano’s activities and the tidal force.

Future study plan

Combining the practically measured ground motion signals and the long-term earthquake record from seismic 

station and trying to find the distinctive signal in the ground motion. Next, we will use the Taiwan’s earthquake 

database to compare the signal we get. At last, we will not only find the distribution of the mud volcano in time 

and space domain but also discuss the influence of tectonic stress and the geological structure toward the mud 

volcano’s distribution.

References 
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Abstract of the Presentation 
Title Development of Autonomous Campus Transportation Robot “IGniter”

Background Presently, school teachers’ overwork is becoming a serious problem in Japan. Teachers’

work ranges widely from preparing for upcoming classes to supervising students’ club activities. Our team focused

on the teachers’ burden of carrying assignments between the teachers’ room and the distant classrooms (Figure 5).

Purpose of the research

In order to support our school’s teachers, we decided to develop a teacher assistant robot. According to our 

survey, 10 out of 12 teachers agreed that this idea would be helpful. Based on the results, we reached the 

conclusion that a robot that moves autonomously when teachers designate where and when to move the 

assignments using a web browser was in demand.

Research plan

We are aiming for an Arduino powered robot with the ability to control 4 mecanum wheel connected motors. 

(Reference 1) An ultrasonic sensor (HC-SR04) will be attached to the Arduino for the robot to identify and avoid 

obstacles autonomously. A 6 axis gyroscope sensor (MPU6050) will be added for the robot to become able to 

rotate a specified angle. Calibration will be conducted for the gyroscope sensor to function precisely, and a 

program will be subsequently created for the robot to rotate 90 degrees both left and right. (Figure 1&2)

The use of a Raspberry Pi 3 model B+, which contains a dedicated processor, will then support the 

determination of the robot’s moves based on its current position. The Raspberry Pi will identify its current 

position using a webcam according to the QR Codes placed in several locations including corners. It will then 

determine its action, such as turning or advancing, and send a command to the Arduino via serial communication. 

The Arduino will be adjusted to then control the motors according to the command. (Figure 3) However, this 

algorithm stands on the assumption that the robot is able to proceed continuously along the hallway, which is not 

always true. The robot has a tendency to move diagonally as time goes by. To solve this problem, a program will 

be made in order to determine the direction of the hallway walls and adjust the robot’s direction by using the 

laws of perspective. (Figure 4&5) The robot will be able to move parallel to the walls by using this method.

Our team will investigate the next 3 elements to confirm the research results so far. (Figure 6)

1. Whether the robot can travel straight ahead

2. Whether the robot can turn exactly 90 degrees both left and right

3. Whether the robot can scan the QR Codes while in motion

Ichikawa High School  

 
 

By combining the three aspects, the robot will be able to transfer to a specified point on the same floor. An 

experiment will then be held on whether the robot can travel autonomously to its destination. In addition, the 

implementation of a function in which teachers can designate the robot’s destination using a web browser will 

be our next goal. This can be pursued by utilizing WebIOPi, a IoT framework for the Raspberry Pi. (Figure 7)

Results of the study Report of progress can also be acceptable

Verification Results of Each Operation

1. Whether the robot can travel straight ahead

The webcam caused some faults of the program of not operating properly in dark places. However, the robot 

was able to advance along the hallway steadily in a daytime hallway when there was enough light available.

2. Whether the robot can turn exactly 90 degrees both left and right

By installing a correcting program, the robot, which originally rotated 130 degrees, was able to turn 

accurately with only an error range of 2 degrees. The correcting program is thought to be functioning well.

3. Whether the robot can scan the QR Codes while in motion

As in number 1, the robot performed with better accuracy in situations in which more light is present. 

Currently, process is being made to develop this robot which autonomously moves to its destination, by 

combining the operations. Regarding the cooperation with the web page, the communication of the Raspberry Pi 

with the host computer using WebIOPi is going through difficulties since the two cannot associate effectively.

Future study plan

Challenges and Solutions

The robot, in its current state, utilizes only a gyroscope sensor in terms of rotation. Therefore, the robot does 

not operate stably in situations where the correcting program for times when the robot begins to shift from its 

course does not function accurately in dark places. For this reason, the use of geomagnetic sensors is being 

considered. The geomagnetic sensor can identify a specific angle regardless of the brightness, thus using this 

sensor will improve the stability of the robot.

The development of a system in which a command is sent to the robot from the web browser will become 

important when putting the robot to practical use. In order to continue the development of the system, we believe 

there is a need to thoroughly understand sections which are presently opaque due to the framework by studying 

web engineering in more depth.

Application in Other Fields

The robot is aimed for usage in schools at this point, but the technology can be applied in various other 

facilities which hold a similar structure as a school building. Examples would be in a shopping center to transport 

products autonomously and in a hotel as a automatic delivery service for each room.

References 

1. Fukuda, Kazuhiro (2018). Kore Issatsu de Dekiru! Arduino de Hajimeru Denshikousaku Chounyumon Kaitei 

Daisanban (This book is all you need! A Beginner’s Guide to Starting Electronics with Arduino 3rd Revised 

Edition), Tokyo: Sotech Company
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Figure1: Flowchart of rotation
(turn right) program
“degree>=90” is changed to “degree 

<= -90” when it turns left. 

The node “rotZ = (rotZ+0.22)*2.5” 

means calibration. Values, 0.14 and 

1.44, were found in experiments.

Figure 2: The process of calibration (These graphs were made 
by Arduino IDE)
Every graph shows values from MPU6050 (=rotZ) and its 

integrated values (=degree)

Graph 1 shows raw data from gyro sensor. 

Graph 2 is processed by following function ‘rotZ = rotZ+0.22’.

 Finally, by using this function, as in Graph 3,

 ‘rotZ = (rotZ+0.22)*2.5’ , we can correct the data. 

It can be noticed that the amount of time it takes for the ‘degree’ 

graph to reach 90.0 is becoming shorter as the data is modified. This 

demonstrates that the motor’s time spent on rotating became shorter 

and the actual angle the robot has turned is becoming smaller.

rotZ(deg/s – 10ms)

degree(deg – 10ms)

rotation finish 

time(10ms)
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Figure 3: Flowchart of QR Codes scan 
program
This program is run on the Raspberry Pi.

Raspi decides whether turn the corner or 

not depend on a destination.  

Figure 4: Flowchart of line_detection and 
adjusting program 
This program is run on the Raspberry Pi.

Canny method is a method which can detect 

edges from greyscale images.

Hough Transform is a method which can detect 

lines from binary images.

These methods are provided from OpenCV(cv2).

Ichikawa High School  

Figure 7: The example of a reservation 
system web page
Teacher can specify the robot’s 

destination and its arrival time using web 

browser

Figure 5: The process of finding the 
intersection (These pictures were taken 
at our school)
 The intersection shows the direction of 

hallway walls.

How to choose two lines from many 

candidates is very important in this 

program. The robot will go in the wrong 

direction unless proper lines are chosen. We 

are about to discover a stable method to 

select 2 lines.   

Figure 6: The picture of our prototype 
‘IGniter’ 
A mobile battery is used as power resource

for the logic. 6 dry cells connected in series 

(12V) are used for steering motors.

inntersectionn 

Verticall 
liness 

22 sselectedd 
lines 
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Sota Yamakawa

Consideration on the number of shortest paths of knight's move from 
coordinates(1,1) to coordinates(n, n) on a square chessboard (n × n)

This study theme was found during the time of playing chess. And we came to be interested in the knight's 
move which is unusual among chess pieces. As you can see the image of 1(how the knight moves). It moves to 
a square that is two squares away horizontally and one square vertically, or two squares vertically and one square 
horizontally. This is one of the reasons why this topic has interested to us.

Also, there is a math puzzle regarding the unusual knight's move which is called "Knight's Tour". And it 
involves moving the knight about on the chessboard so that all squares are covered exactly once. However, it is 
the one of the well-known puzzle that many researchers left almost no stone unturned. Conclusively, this study 
which is associated with the number of possible outcomes on the calculation of the shortest path was crossed our 
mind. This is why the research has launched.

The purpose is merely our curiosity and scientific inquiring mind. Also, the only reason that we 
want to study math is that because we have a passion for it and motivated to it. The social contribution 
or moneymaking is not considered as the purpose of the research, because we believe that since the 
important thing is inquiring mind to persue the truth, just because it is the study doesn't mean it should 
avail.

Last August ~ November : Calculate the total number of shortest paths in several specific cases.
(E.g. if n = 4, total number of shortest paths is 2 ways...etc)

Last November ~ : Generalize and figure out the laws.

This January ~ : Overall review of the study and resuming the generalization of the calculation of the total number 
of shortest paths of the moves. 

Results of the study Report of progress can also be acceptable
The number of moves required for the shortest path from the coordinate(1,1) to the coordinate(n,n) can be 

calculated by the generalization. 

(n+1) ÷ 3 (Calculate the Quotient in integer range) and then, multiplied the answer by 2.

The number of shortest paths of the move from the coordinates(1,1) to the coordinates(n, n) can also be 
calculated in the specific case of n. This is because of "Pascal's triangle" 1, As you can see, it is consistent with 
the number of shortest paths, so by mathematical induction, this is consistent with any cases as long as k is a 
natural number.

The calculation method:
If n = 3k + 1 (k: natural number), The number of shortest paths: S is equal to 2kCk (C: combination, E.g.

k = 1, S = 2C1)

January ~ March : overall review of the study and resuming the generalization of the calculation of the 
number of shortest paths of the moves
April ~ : develop this research to convert to three dimensions version as the 3-dimensions chess based in this 
research and previous researches on the internet.
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knight move's reference source :  https://www.mark-weeks.com/aboutcom/ble132kn.htm
Pascal's triangle reference source :  http://wakarimath.net/explanation/q.php?pID=E00065
knight tour reference source from google scholar: Heuoristic Strategies for the Knight Tour Problem
(https://pdfs.semanticscholar.org/ebdf/b585eaea47f52ab774759da2c39fb6d0d8e6.pdf) 
knight tour in higher dimensions reference : (https://arxiv.org/pdf/1201.0458.pdf)

1 How the knight moves                      2 Pascal's triangle

2 moves
2 ways

1 move
1 way

1 move
1 way

0 moves

E.g. When n = 4, 2 moves is required for the shortest path, and there are two ways of it in total(2C1).

4 moves
6 ways

3 moves
3 ways

2 moves
1ways

3 moves
3 ways

2 moves
2ways

1 move
1 way

2 moves
1ways

1 move
1 way

0 moves

E.g. When n = 7, 4 moves is required for the shortest path, and there are 6 ways of it in total(4C2).

PAK KAU COLLEGE
Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name PAKK KAUU CCOLLEGE

Representative’s Name WONG YAN KI

Member KWAN TIN CHI CHIRON, CHIU YU HIM

Supervising Teacher
Name  LAI FU WAI, NG CHEUK KIN, LO WING YIN

Abstract of the Presentation
Title Project SHACK: The Ozone Deodorization and Manure Storage Managing 

System

Background
Mobile toilet has the purpose of being supplement for public toilet in Hong Kong. However, poor management of 

outsourcers makes the impression worse day by day. Nowadays, most Hong Kong mobile toilets are viewed as 

abomination, as they are stained with faeces with unbearable smell. 

This project aims to improve the hygiene condition of mobile toilets and reduce the odor. Water level sensor is used

to measure sewage level and remind outsourcers for cleaning up.Ozone dispenser is installed for deodorization as

Ozone can oxidize ammonia and kill germs. The IOT system is built for improving the environment of mobile toilet.

Purpose of the research
A toilet model with IOT system is made for demonstrating how to improve the operation of Hong Kong rural mobile

toilets, through the ozone deodorization automation and manure storage sensing system, to order to improve the

efficiency of cleaning and simplify management. 

Research plan
IOT toilet model is made to simulate a working mobile toilet on a 1:12 scale. A water level sensor is installed 

to Arduino Kit in order to measure the sewage level of the septic tank. A PIR Motion Sensor is installed to the 

Arduino Kit, to detect the presence of toilet user inside. The Arduino kit is connected to the ozone dispenser. Solar 

panel is installed to provide electricity.  

To test the water level sensor, a water bottle is attach to sensor. The bottle is slowly filled with liquid to simulate

the change of sewage level in the septic tank. To test the deodorizing ability of ozone dispenser, ammonia solution

(which have a distinctive odor) is used to test the deodorizing ability of ozone. To test the sterilizing ability of ozone 

dispenser, bacterial cultivation of E.coli with ozone is introduced, sterilizing ability is increased as the bacterial 

colonies of E.coli are reduced.  
Results of the study Report of progress can also be acceptable

A water level sensor is installed to our Arduino Kit to analyze the sewage level of the septic tank. When sewage level (liquid in the

water bottle) is overflowed, a red LED light is turned on to indicate the current mobile toilet is not in service. When sewage level is

not overflowed, a blue LED light is turned on instead, indicate that the current mobile toilet is now in service.

PAK KAU COLLEGE
Secondly, PIR Motion Sensor is connected to the Arduino Kit. When the PIR Motion Sensor detected a user entering the current

mobile toilet, a message is sent by the Arduino kit to the ozone dispenser to switch it off. Lastly, a solar panel is installed to provide

electricity to Arduino Kit. For the experiment of testing Ozone deodorizing property, the box with ozone had less ammonia odor. The 

box without ozone released had more ammonia odor, which showed that ozone can deodorize ammonia.

Future study plan
Experiments of bacterial cultivation related to the sterilizing time interval by Ozone dispenser will be held.

Experiments of ammonia decomposition related to the reaction time interval by Ozone dispenser of the toilet 

model will be held.
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Abstract of the Presentation
Title The Study on Equivalent Relations for Frieze Patterns and its Properties

Background

Once we visited the National Palace Museum in Taipei, we saw a picture that is symmetrical and rotated upside 

down, and it extends infinitely. We saw a research about Frieze Patterns at Taiwan International Science Fair and make us

interested in. Therefore, we found some references that most of the literature is only discussed in one dimensional Frieze 

Patterns. Motivated by their work, we want to extend the properties of the Frieze Patterns to two dimensional, even on the 

Complex plane.

Frieze patterns are infinite horizontal arrays; they consist of a finite number of rows of positive integers and they are 

bounded by two rows of 1’s. The crucial condition for a frieze pattern is that every diamond-shaped set of four adjacent 

numbers within the pattern satisfies the relation ad bc = 1.

Fig.1: unimodular rule Fig.2: Frieze Patterns

Purpose of the research

1. The purpose of this study is to reclassify Frieze Patterns in order to illustrate the  nature of the classifications and 

their properties by the construction.

2. Define functions that are satisfying the above nature and use composition functions to discuss and classify Frieze 

Patterns.

3. In accordance with the new definition, reclassify the Frieze Patterns and find out new sequence, discuss and 

reclassify the properties of Frieze Patterns.

4. Discuss and reclassify the properties of Frieze Pattern.

5. Use three composition functions to discuss and classify Frieze Patterns.

Research plan

Frieze Patterns are a multi-rhombus array structure satisfying unimodular rule. In other words, Frieze Patterns can 

transfer graphs to sequences under some specific rules such as linear transformations. The Frieze Patterns defined by 

Conway and Coxter can be classified into seven categories. In addition, some patterns are included in more than two 
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categories. Thus, our main purpose is to classify a new mutually disjoint Frieze Patterns with definitions of 10 

functions and their composite functions. Furthermore, we use 3 functions to construct Frieze Patterns. We conclude 7 

families of Frieze Patterns and explore the properties of the newly defined Frieze Patterns in the end.

This study uses three methods, representative sequence, representative number-shape and algebraic operation, to 

discuss and construct different Frieze Patterns. We also considered the relationship between the period, the minimal 

collage area and the height of Frieze Patterns.

(1) Representative sequence: We use the GeoGebra to design. Enter the second column of numbers, which is the 

representative sequence mentioned later, to produce Frieze Patterns. For example, if we want to construct the 

second column of eight one-loop numbers: 1, 3, 2, 1, 1, 2, 3, and then fill up to the lower right, we get a specific 

column n that filled up with element 1, which is a Frieze Patterns with a period of 8.

Fig.3: Representative sequence Fig.4: The use of the representative sequence Frieze 

Patterns generator

(2) Representative number-shape: We use GeoGebra to design the representative number-shape  by controlling 

vectors, and entering the number in the spreadsheet on the left, it will produce the Frieze Patterns we want in the 

left drawing area.

Fig.5: Representative number-shape Fig.6: Representative number-shape Frieze Patterns

Generator
(3) Algebra operation: Take the adjacent five numbers , , , , as the representative number column, the period 

is 5, through Wolfram Alpha directly calculate the parameter solution.
1
1
1
1
1

Fig.5: Algebra method constructs Frieze Patterns

Solution1: 
1 1 1, , , ,R R

Solution2: 1, 1, 0, R
Solution3: 1, 1, 0, 1, R  

In addition, we hope to define the smallest unit that does not repeat in the repeated graphics of Frieze Patterns, which 
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is called the minimal piece. The minimum collage area is the number of elements in this minimal piece. Here, emphasize 

which because the unimodular rule must be satisfied, in the graph that has horizontal or vertical reflection, the elements of 

symmetrical axis must recalculate two times, so the minimal piece area is not necessarily an integer. For example, as

shown in Fig.6 (a), is Frieze Patterns that the period is 2. Fig.6 (a) is the original definition of 1P , also is the newly

definition of P. And Fig.6 (b) is the original definition of P1M1, also is the newly definition of V. In order to make the 

intersection between the newly definition Frieze Patterns is not exist, so we define the minimal collage area here. That is 

to say we defined this type of Frieze Patterns into V.

Fig.6 (a): P type Fig.6 (b): V type

Results of the study Report of progress can also be acceptable

Frieze Patterns have an interesting combination structure that has been proven to be useful in the study of cluster 

algebra. There are many studies that classify the respective symmetry of periodic repeat patterns, and we found that 

Conway and Coxeter's definitions are not sufficiently clear, so we considered the minimum collage to make a new 

classification of Frieze Patterns.

The Frieze Patterns defined by Conway and Coxeter are available in seven forms. Our newly defined Frieze Patterns 

also have seven families, there are 13 situations. And we proved that seven groups are equivalent, and in Table 1. we 

represent the equivalent as a block of the same color.

Table 1.: Newly Defined Frieze Patterns 7 Family Classifications

CG V H P K F R
VH HV KF FK RG
VR HF FV RF
VK HK RGF
VF HG
VRG HGF
VHG

1. The original Frieze Patterns definition could not be found in graphics to understand how to arrange and classify, and 

we define the minimal piece to classify Frieze Patterns which can easily distinguish what type of properties that you can 

immediately know the way of collage.

2. We found that in the newly defined Frieze Patterns, there is a sliding reflection property, with the minimum collage 

height being an integer.

3. In our newly defined Frieze Patterns, the minimum collage area may appear 0.5 when there is horizontal or lead 

direct reflection. When both reflections are true, and the minimum collage graphic contains elements at the intersection of 

two symmetrical axes, the minimum collage area may appear 0.25.

4. At the end of the study, we found a kind of composition of three functions, so we guess there are more of these.

Future study plan

1. When the minimal piece area is the same, define the priority of nine single function operations to determine the 

uniqueness of our new classification of Frieze Patterns. The priority of function operations mentioned at this time, a bit 

like in the four operations, the power to calculate first, then calculate multiplication and division, and finally add and 
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subtract.

And we have the definition of the minimal piece area, Fig.7 (a) and Fig.7 (b) in the minimal piece area are 1, in Fig.7

(c) and Fig.7 (d) the minimal piece area is 0.5, we can determine this sequence as or V . And in V , the position of the 

vertical symmetrical axis affects the minimal piece area, as shown in Fig.7(b) and Fig.7(d). So we next need to consider 

the order of a single function.

Fig.7 (a): P Fig.7 (b):V

Fig.7 (c): H Fig.7 (d):V
2. We would like to explore the relationship between its period and the minimal piece for the same family of Frieze 

Patterns.

3. Whether Frieze Patterns with certain properties correspond to the minimal piece area.

4. The process of designing algebraic operations to find Frieze Patterns, changing the rules, allowing a rhombus array 

to satisfy other laws, to explore the properties and results.

5. From the point of view of algebra, the algebraic structure and equivalent relationship of Frieze Patterns are clearly 

pointed out.
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Abstract of the Presentation
Title

Research on imperfect mimicking factors with emerging AI technologies
Background

Imperfect Mimicry is a kind of Mimicry that predicts the mimic does not need to imitate the model perfectly. 

Generative Adversarial Network (GAN) is a rising AI technology that can be used to produce fake images. The

process of GAN is very similar to Mimicry evolution so I use GAN to research the Imperfect Mimicry.

Purpose of the research

This research predicts that there is a limit similarity of Imperfect Mimicry. The purpose of my research is 

figuring out the limit similarity and affective factors.

Research plan

This research takes Taiwanese aposematism as test subjects for 3 parts of experiments. The first is image analysis:

using ImageJ software to quantify the patterns of the mimic and model. Comparing them to find out the 

differences. The second is GAN research: there are two roles in the GAN system.  The generator will produce

the fake image of the sample that we feed, and the discriminator will rate the fake image. In mimicry ideas, the 

generator, and discriminator are playing the role of mimic and predator which very similar to mimicry evolution. 

In the past, the evolution was very hard to predict and research, but with GAN- a very new technology, we can

research the evolution by observing the process of GAN and its image producing. Furthermore, the image that 

GAN produced would be rate by the discriminator so the similarity of the image can be defined. The last part is a

wild predating experiment: displaying the GAN-produced image and put some cutting-bread near it in purpose to

attract the wild bird. If the wild birds attack the bread, it means the birds do not consider the image is a great

mimic, we can judge whether the sample succeeds in this way.  Then adjusts the appearance of displaying-image,

repeating the experiment, in the end, The exactly limiting similarity will be found.

Results of the study Report of progress can also be acceptable

In the first part: image analysis, I find out that aposematism usually uses repeating patterns and strong contrast 

color to showing there dangerous and poisonous. Their mimic would display similar appearance either, however,

the contrast color of mimic always be weaker and the strikes will not be so regularly. It proofs that the theory of 

Imperfect mimicry is correct, the mimics don't need to imitate the model perfectly. In the second part: GAN 

simulation: I took advantage of online open resources:git-hub which a community that provides many coding and

idea of GAN. So it is very easy that using GAN to implement the research plan because all the coding on the

git-hub is available. I used these resources to produce mimic images. The last part is a wild predated experiment:
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The result shows that the wild bird would not attack the image with strong contrast. It explains why the Imperfect

Mimicry is an available way to mimic's survival.

Future study plan

This research is a very new and creative idea that no one has thought it before. It is a combination of Mimicry 

biology and AI technology. In image analysis, I hope I can get more comparison DATA between model and mimic 

in purpose to support the hypothesis of Imperfect Mimicry. In GAN simulation, to raise the image quality is the 

most important aim so far. With higher image quality, the wild predated experiment will be more credible. In a 

wild predated experiment, I will repeat the experiment more times to ensure the result can support the hypothesis 

stronger. The final goal of this research is a great vision. Providing a new solution to Biology research and 

evolution prediction with rising AI technology: An exact simulation. It will also be applied to other professional 

fields.
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Abstract of the Presentation
Title The breakthrough of the STS. Seeking ordered pair an even number.

Background

When we visited department stores, we saw a wide range of sneakers. The promotion stated that buying three

or four pairs of shoes at the same time can be discounted, so we chose three to four pairs of shoes to compare the

advantages and disadvantages between them to find the best combination. At the beginning, we compare one by 

one, but very waste time, because of the tedious process, we couldn't compare them quickly. After discussing with

the teacher, I found this is a question of STS(S). But this only suitable for the odd number. So we start to research
even number(6n 6n+2 6n+4)

Purpose of the research

Used the characteristic of Quasigroups and find out the answer of even number(6n 6n+2 6n+4).
Research plan

  First we take 6n+3 for example and based on it. We change method in document, and used it in even number

1.odd number construction

(1) 6n+3 construction method(take 9 for example)                                   (Table 1)
We construct two method:type1 type2. When “n’’equal to 1 Arrange the nine 

number according to table1. The arrangement of the nine number can change

(a) type1
Look at the table 1. We set a ternary subset{(i, 1), (i, 2), (i, 3)},1  i 3, (i, 1) delegate the “i” column and the

first row intersected point. So , when “i’’equal to 1, specific number of substitution , get the set {(1, 1), (1, 2), (1,

3)}.Get the ternary subset {1, 2, 3}.When “i’’equal to 2, specific number of substitution , get the set {(2, 1), (2,

2), (2, 3)}.Get the ternary subset {4, 5, 6}. When “i’’equal to 3, specific number of substitution , get the set {(3,

1), (3, 2), (3, 3)}.Get the ternary subset {7, 8, 9}

(b) type2                                                                  

We used Quasigroups(Table 2) to find ternary subset. First, set three ternary subset (Table 2)
{(i, 1), (j, 1), ( i j, 2)} {(i, 2), (j, 2), ( i j, 3)} {(i, 3), (j, 3), ( i j, 1)} ,  

1  i j 3

“ i ” is the first column in Table 2, but it is the “ i ” column in Table 1.                 

“ j ” is the first row in Table 2, but it is the “ j ” column in Table 1.

1 4 7

2 5 8

3 6 9

1 2 3

1 1 3 2

2 3 2 1

3 2 1 3
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“i j ” is the number of “ i  ” corresponds to “ j ” in Table 2.but it is the “ i j ” column in Table 1.

“ ” is a pairing symbol.

    When(i,j)=(1,2), (i j)=3,get three ternary subset {(1, 1), (2, 1), ( 3, 2)},    {(1, 2), (2, 2), ( 3, 3)}, {(1, 3),

(2, 3), ( 3, 1)}.That is{1, 4, 8}, {2, 5, 9}, {3, 6, 7}.
When(i,j)=(1,3), (i j)=2,get three ternary subset {(1, 1), (3, 1), ( 2, 2)}, {(1, 2), (3, 2), ( 2, 3)}, {(1, 3), (3,

3), ( 2, 1)}.That is{1, 5, 7}, {2, 6, 8}, {3, 4, 9}.
When(i,j)=(2,3), (i j)=1,get three ternary subset {(2, 1), (3, 1), ( 1, 2)}, {(2, 2), (3, 2), ( 1, 3)}, {(2, 3), (3,

3), ( 1, 1)}.That is{2, 4, 7}, {3, 5, 8}, {1, 6, 9}.

2.Even number construction  

We change the matching method

(a)type1:we take row element for a subsets 

(b)type2:we take each element in the first three elements and match different row but in the same column

elements.

(c)type3:the two elements which are the i column in the first row and the j column in the second row match a
element which is the (i j) column in the last row, and we can get a subset.we move element right, and we can get

the other subsets.

                                                                                           

(1)6n construction method(take 12 for example).                                       (Table 3 )
(a)type1:Look at the table 3. we take the row elements as a subset get the set

{1,4,5,6},{2,7,8,9},{3,10,11,12}.

(b)type2:Look at the table 3. we take the elements in the first column with the element in 

different row but in the same column, get the set

{1,2,3},{1,7,10},{1,8,11},{1,9,12},{2,4,10},{2,5,11},{2,6,12},{3,4,7},{3,5,8},{3,6,9}.

(c)type3:we take the number of i column in the first row and the number of j column in the second row corresponds
to the number of (i j) column in the third row of the ternary subset. We can get the following subset:

When (i,j)=(1,2) (i j)=3,get ternary subset{4,8,12}, we move element right, and we can get the others

subsets {5,9,10},{6,7,11}                                                        (Table 4)
When (i,j)=(1,3) (i j)=2,get ternary subset{4,9,11}, we move element right,

and we can get the others subsets {5,7,12},{6,8,10}.

(2)6n+4 construction method(take 10 for example)

(a)type1: Look at the table 5. we take the row elements as a subset, but don’t consider leftmost element(1), get the

set {2,5,8}{3,6,9}{4,7,10}

(b)type2: Look at the table 3. we take the column as a subsets, and match the first element(1), get the set

{1,2,3,4}{1,5,6,7}{1,8,9,10}

(c)type3:we use the Quasigroups(Table 6 ) to solve oblique subset.get the subsets
     When (i,j)=(1,2) (i j)=3,get ternary subset{2,6,10}, we move element right, and we can get the others

subsets {3,7,8},{4,5,9}
     When (i,j)=(1,3) (i j)=2,get ternary subset{2,7,9}, we move element right, and we can get the others

1 4 5 6

2 7 8 9

3 10 11 12

1 2 3

1 1 3 2

2 3 2 1

3 2 1 3

subsets {3,5,10},{4,6,8}

 (Table 5)                           (Table 6)    

(3)6n+2 construction method(take 14 for example)

(Table 7)                               (Table 8)

(a)type1

Look at the table 7.We set each row element as a subset, and we temporarily put two elements (4,5) aside. Get the

subset {1,6,7,8}, {2,9,10,11}, {3,12,13,14}.

(b)type2

Look at the table 7.We set the first five elements as a subset {1,2,3,4,5}, and we take three elements (1,2,3) to

match the other column elements which is different from the respective row of three elements, and we get the 

subset {1, 9, 12}, {1, 10, 13}, {1, 11, 14}, {2, 6, 12}, {2, 7, 13}, {2, 7, 14}.

(c)type3

we use Quasigroups(Table 8) to get oblique subsets, and add in two elements (4, 5) to match.
We add in the element (4). When (i,j)=(1,2), (i j)=3,and we get a subset{4, 6, 10, 14}. We move element 

right, and get the others subsets{4, 7, 11 ,12}, {4, 8 , 9, 13}.
We add in the element (5). When (i,j)=(1,3), (i j)=2,and we get a subset{5, 6, 11, 13}. We move element 

right, and get the others subsets{5, 7, 9 ,14}, {5, 8 , 10, 12}.

1 2 3

1 1 3 2

2 3 2 1

3 2 1 3

2 5 8

1 3 6 9

4 7 10

1 6 7 8

4 5 2 9 10 11

  3 12 13 14

  1 2 3

1 1 3 2

2 3 2 1

3 2 1 3

Results of the study Report of progress can also be acceptable

Our research explored maching pair question. The document only explored odd number three ternary subset. his
research combines the ternary subset, the quaternary subset, and the multivariate subset and modifies the maching

Number way. This can more quickly solve choosing shoes problem. Don't worry about how to compare as an even

pair of shoes.

Future study plan

We try to change the even construction that we find into the document method and explanation, and 

we'll move towards SQS(Steiner quadraple system) in the future.

References 
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Abstract of the Presentation

Title   Path Following Cloud System Trash Bin
Background

  I found some problems in classroom’s trash bin: 1. The trash bin lid will get dirty, makes the students feel 
uncomfortable to throw the trash 2. It’ll contain too much trash and break the trash bag, or it’s not full enough for 
the trash bag and waste the trash bag 3. Somewhere that set the trash bin in the fixed place, that makes some 
people have to move to the trash bin, it will take some unnecessary time.
   And I found a website to help me make a trash bin to solve these problem: IFTTT.
   IFTTT is a website, which lets people create “applets”; that use different web services, like LINE and Webhook.
   IFTTT stands for “If This Then That”. You could fill different platforms into “This” and” That”, for example, 
“If Webhook Then LINE”.
    Webhook produces a URL. If you enter the URL, it will send an HTTP request to the Internet, and the Internet 
will send an HTTP response back to you. With this action, IFTTT will send a message to your phone by LINE.

Purpose of the research
  Using Arduino MEGA 2560, HC-05, self-driving car, and so on, to make a trash bin that can self-propel, open 
the lid automatically, and send a message to a phone when it’s full.

Research plan
  I want my trash bin to have these features: 1. Self-propels when no one is near 2. Opens the lid when people 
approach and it’s not full 3. Sends a message to LINE when it’s full.
To make it self-propel, I used the Infrared Sensor to create a system that controls the car. If the left (or right) 
sensor senses the path, it will turn left (or right) to keep the car on the path.
  I also made another system to control the trash bin’s lid and the car, based on “whether the car is moving”. 
  If the car is moving, then the lid will open when people approaches, and with the lid open, the car will stop 
moving.
  When the car stops moving, the lid will close if people walk away, and it will also detect the height of the trash. 
If the trash is over the height limit, the lid will lock up and send a message every 5 minutes until it is cleaned.

Results of the study Report of progress can also be acceptable
  If the trash bin is full, it will stop the car and send a signal to IFTTT, subsequently sending a message to LINE. 
During this process, the lid will not open when someone approaches.
   If the trash bin isn’t full, then it will self-propel on the path marked with black tape. If someone approaches, it 
will open the lid.
    However, there is a problem with the self-propelling function, it will rush out of the path if the wheel speed is 
too high, and it won’t be able to move if the wheel speed is too slow. In this case, after several experiments, I’ve 
found a wheel speed that can move the trash bin without rushing out of the path.

Future study plan
  I would like to develop more features for my trash bin. For example, sorting the trash automatically, I will figure 
out some ways to identify the trash, like the light transmittance, shape, and weight of the trash; or, compressing 
the trash to make it occupy less space.
   I am currently planning on writing a function, which connects to an app I’ll develop.
   Through the app, you could summon the trash bin to you, instead of waiting for it.

References Chtseng(2015). DIY-Arduino
Retrieved from https://chtseng.wordpress.com/2015/11/28/automatictrashcandocx/ (Nov. 28, 2018)

(2016).  Arduino ( 3 ). . 
(2018). Arduino . . 
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Abstract of the Presentation
Title Being Existed or Not: Determine the Existence of Perfect Structure by Matrix Operation

Background

My study began from the following problem about three-view drawing (3VD) in a math contest. The problem is:

Imagine that there are four 3D structures constructed by 5*5*5 unit cubes. The 3VD of each structure, in 5*5 

squares, looks like letter “Y, C, S, and H”. We had to determine whether the four structures are existed or not. 

This problem in the contest has never been well-solved. So, I decided to do this study base on this problem.

Purpose of the research

There are four purposes in this study.

1. Solve the problem in the background above and construct the structures of them.

2. Find the general properties of 3VD of perfect structures.

3. Find the general maximum and minimum formula of unit cube used to construct the perfect structures.

4. Determine whether a structure is perfect or not by matrix operation.

Research plan

I used MineCraft and SketchUp to construct the structures. MineCraft is a game software. Every item in 

MineCraft is a cube, and is easy to operate. I analyzed the data, found the properties and proved it. Then I verified 

the properties with SketchUp and MineCraft, and did analytical calculation finally.

Results of the study Report of progress can also be acceptable

1. Solve the problem and construct the structures.
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2. Find the general properties of 3VD of perfect structures.
The following properties has been found and proved in this study.

(2.1) A perfect structure S contains only one cube if and only if this cube locates on the diagonal of S.

(2.2) A structure S is perfect if the 3VD of S is composed of m complete rows and n complete columns with 

.

(2.3) A structure S is perfect if the 3VD of S is composed of at least one diagonal.

(2.4) With its 3VD order-reducible, a structure S is perfect if the 3VD of S is perfect after order reduction.

3. Find the general maximum and minimum formula of unit cube used to construct the perfect structures.

maximum minimum

4. Determine whether a structure is perfect or not by matrix operation.
I found an algebraic way to determine using matrix operation. For convenience, I developed an application in a 

computer to quickly determine it. If and [A] are equivalent, then [A] is perfect; otherwise 

is not. My program shows as the following.

Future study plan

1. Explore the three-view drawing which still perfect but is not in the above properties.

2. There are still a few inconsistencies in the minimum formula.

3. Extend the research from the viewpoint of matrix and determinant.
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Abstract of the Presentation
Title Addict To Math -- Trigonometric Functions Idle Master

Background
I am currently a senior high school, and recently my math teacher taught trigonometric functions. I 
was a horrible person who recite it. It took me a long time to recite it. Because I like 
playing games very much, I wonder why there is no game for trigonometric functions? 
And I just happen to write a little program, and I just want to say that why not just do it 
myself. After a chance meeting, I learned that pygame in python 1 is very 
suitable for writing games, so I started to use pygame. Kit to make this game idea.

Purpose of the research
My purpose of making this game is very simple. I hope that through the way of games, everyone can 
learn through the way of games, and I think the teaching of the present and the past is very old-
fashioned. Now is the age of technology. Why use it? What about paper teaching? Now it's time to 
use games to enable everyone to learn happily, so my core purpose is to use games to make everyone 
happy to learn the old-fashioned subjects.

A game I intend to make is to 
specifically practice trigonometric 
functions, and it is rich in playability 
and fun to attract students to continue 
to play and practice trigonometric 
functions in the process. In the actual 
production process, I used the pygame 
module in python language 2 . I 
hope that after the completion, he can 
have both his challenge and playability. 
The content of the game has three 
tokens, and the three tokens represent three 

different functions. , You can spend the tokens to challenge the corresponding level, according to 
how many tokens are invested, how difficult it is, after the end of the level, you can get the 
corresponding gold coins according to the solved problem, the gold coins can be purchased on the 
homepage page, on the ground, you can choose construction The factory that corresponds to the 
token, the factory will produce the corresponding token every second. In the later stage of the game, 
you can spend a lot of three tokens to challenge the big devil. The big devil will randomly appear 
three functions, the difficulty is very difficult. Challenge after practice.

  

^ CCoommpplleexx bbeeccoommeess ssiimmppllee

Taipei Municipal Yong Chun High School 
Research plan

The process is made using the python programming language through the development environment of Visual
Studio Code. It is mainly made using a package called pygame in python. I also wrote an API called
tri_generator_API, which is used to randomly make straight triangles. The angle will also be in different
directions, and the right angle of the triangle and theta angle will also appear. Although I did not do a special
topic about pygame before when I did it at the beginning, python development 
experience is there, so it is not too difficult to get 
started. At the same time, I thought that my ability to 
check information was good, and it took me two 
months to make it. The process spent most of the time 
searching for information and debugging, and finally 
went through numerous bottlenecks. Except for 
countless errors, it was finally born over 2300 line 
code project .

Now explain how I made the triangle generation API. 
This API can generate the 3 vertex coordinates 
of a right-angled triangle with the m machine, and the 
right-angled triangle may not be positive, and the coordinates 
of the right-angled angle of the 

right-angled triangle and the Theta angle coordinates. I also made it 
under Visual Studio Code. The main logic is to find the points A and 
B, and use the midpoint of the line connecting the two points as the 
center Q of a circle W, and make the distance formula for Q and A for 
this. The radius of circle W is used to find the 
circle equation of circle W. Next, use the random function to find the x  
axis quantity between point A and point B. Use this x to find the two y 
corresponding to the circle. Use random numbers to find out whether 
you want to choose the upper y or the lower y, and set the x and y 
coordinates to point C. According to the above algorithm, you can 
find the three vertex coordinates of a 
right-angled triangle in a random direction. Then, just find the inner 
coordinate I of the right triangle and operate the inner point formula 
to find the point where the ratio of I to point C is 1: 6. You can find 
the position of one of the right angles and then use the point oblique 
formula. You can find the coordinates of points on other right 
angles, and you can find the coordinates of 3 points that can draw 
right angles. Theta angle is the same, except that the ratio is 1: 8 and 
the reference angle is point A. According to the above discussion, it 
is possible to randomly generate three vertex coordinates of a right-
angled triangle that is not necessarily positive, three right-angle 
coordinates, and a theta angle coordinate.

tt
dd

rr

 

^ IIddllee ppaaggee

^ TTrriiaannggllee ggeenneerraatteedd wwiitthh  

Trianglee generationAPII 

^ mmaaiinn ppaarrtt       TTrriiaannggllee ggeenneerraattiioonn AAPPII 

                (2300upline))    (330upline)) 
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Taipei Municipal Yong Chun High School 
Results of the study Report of progress can also be acceptable

https://youtu.be/FJdL2ksyyFM (Video URL)

~

Have you ever touched a trigonometric function before?

^ AA ffoorrmm ttoo ddeetteecctt wwhheetthheerr ppeeooppllee aarree aattttrraacctteedd

How your teacher taught you?
Write more questions.

I will write it down a few more times

You are wrong again i will hit you

There is actually a trick

Very simple

Before but forgot

What is that?

Have heard

Have heard and are very interested 

Then i am very good at

Taipei Municipal Yong Chun High School 

Future study plan
1. Add games to more exercises such us “Law of sine” “Law of cosine”
2. Turn the game into online game
3. Upload to the Play Store to ensure that everyone will use this game to practice trigonometric 
functions

References 
1 , , & . (2007). . , 30(1), 169-172.

2 Achab, S., Nicolier, M., Mauny, F., Monnin, J., Trojak, B., Vandel, P., ... & Haffen, E. (2011). 
Massively multiplayer online role-playing games: comparing characteristics of addict vs non-addict 
online recruited gamers in a French adult population. BMC psychiatry, 11(1), 144.

3 McGugan, W. (2007). Beginning game development with Python and Pygame: from novice to professional. Apress.

Would you like to practice trigonometric functions with this game

I want to download now

what is this

The explanation is not clear

Where to download!!!!!

Interested in this game?

What kind of development can this game have in the future?

I want to download now!!

I think the teacher's method will work.  
Super fun, why did you develop so late..

I think dead back is faster for me 0 .. 0

Trigonometric functions ?? Doesn't that
require rote memory? Just feels 

Mandarin

English

math

social

physical

Actually, I think they are suitable
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Abstract of the Presentation
Title Developing application-oriented software for engineering drawing course

Background
Engineering drawing is the foundation of industry and engineering. Drawing is to make it easy for people to

understand what the designer wants to express. In order to allow each person to draw a picture that understands 

each other and reduces misunderstandings, a set of rules for using symbols, perspective projections, units, text

narratives, and so on have been established. I have been groping for a long time when I came into contact with the

drawing at first. The main reason is that drawing involves too many things, so I want to learn and remember

quickly with the interaction of the game.
Now many people get a lot of information through their mobile phones and get relaxed from many games. 

However, everyone has different opinions about the game. Some people think that playing games are just a waste

of time, but if you use the game to get some knowledge in a question and answer way, it is easier to learn. So we 

designed this game to make it easier to learn and to understand engineering drawings more deeply.

Purpose of the research

This app provides many ways to let everyone can get knowledge, and don’t forget to give everyone wants to get 

interested and relaxed from this game. The game is not only made for every vocational student. It is passing 

vocational student’s learning from the professional subject to make an extended version game. Not only vocational

students but junior secondary students can get knowledge about Engineering Drawing.

Research plan

1. Setting Theme: We want people to understand Enigineering Drawing.

Research purpose: Let more people know how is engineering Drawing.

Research questions: What are the difficulties in the engineering Drawing process.

Literature review: o to some books or go online, ask engineering drawing teachers and catch
information

Discussion: Discuss the information he found with his teammates

6. Physical design: use Android Studio to create

Finish: Finish our end product.

Results of the study Report of progress can also be acceptable

The way of learning from the past to the modern has changed a lot. From only looking up the dictionary, learning

from the school teachers to the parents, an electronic dictionary of tutors and staff, and even radio, television and

ordering magazines, it has reached the mobile phone.

And through the mobile phone can be able to query the information, and watch the teaching film, or translate the

language of various countries, as well as research, indicates that the current mobile phone penetration rate is very

high, even the national students are all in one machine. 

So now many people can get a lot of information and learn through their mobile phones, but there are more people

who use their mobile phones to relax or relieve stress, that is, playing mobile games.

Everyone has different views on the game. Some people play games just to eliminate the grinding time, but if you

can become a little inspiration or gain some knowledge by playing games, it is easier to learn from the game.

Therefore, we designed this game to make it easier to learn and gain a deeper understanding of engineering

drawings.

Future study plan

The app creates an efficient study method, and it can let you quickly learn the basic engineering drawing. We can 

correct the wrong knowledge about engineering drawing intensively. It can let you understand it and find out 

whether you are interested in engineering drawing or not. As long as everyone has the ability of engineering 

drawing, it can lead to further international exchanges and interactions to produce a more special idea and new 

knowledge.
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Abstract of the Presentation
Title Hide-and-Seek - Rescue Disaster Victims -

Background
Hide-and-seek is a children’s popular game in nursery schools and primary schools. So I think that almost everyone 

has played hide-and-seek at least once in their lives. But it is hard to know the best way to find the hider. My research 

is about how to move and find the hider efficiently as a seeker.

Purpose of the research
I think that it may be applicable to the time of a disaster, because in Japan there are many disasters such as earthquakes 

or volcanic eruptions and we need to find victims as soon as possible with limited human resources. 

Research plan
First, I prepared a 10-by-10 model and arranged 2-by-2  at equal intervals. One interval is counted as one 

space. Second, I created 3 routes: Route A, Route B and Route C. The starting point is at the upper left corner.  

Route A is like a circle. Route B resembles stairs. Route C is like the shape of “W”. Next, I set the seeker as , the 

hider as , and obstacles as . And I placed them in the model.  and  are placed in the model using pseudo-

random numbers each time. 4.7 % of the movable spaces are taken up with OBS.  can look at all directions in the 

absence of s and . We then counted the number of steps until  was found. I regard the starting point as 1 

step, and as  advances 1 square, 1 step is added. And  cannot pass through s. I defined that 5 steps are required 

to remove one . In my previous research, the larger the model was, the fewer steps there were in Route B than in 

Route A. Therefore, when I created a more realistic model, I thought that Route B would have fewer steps because of 

the model being larger. I defined this simplified map near Fukuoka Prefectural Kasumigaoka High School as  

model R. Since model R does not apply to Route A and Route B, I created Route A’ and Route B’ instead. I also created 

 and  using pseudo-random numbers for model R each time, and examined the number of steps until  was 

found. 

Results of the study Report of progress can also be acceptable
As a result, I found that Route B’ has fewer steps than Route A’. 

Future study plan
 First, in my research I had  in a fixed place while conducting our experiments, so in the next research we want to 

make  movable. Second, we want to conduct new experiments on other realistic models. 

References 

None.
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Abstract of the Presentation
Title

A Plan to Improve Work Efficiency By Using the Effects of Different Languages in Music

Background

Some people say they can study efficiently while listening to music. But others disagree with it. So we have a 

question “Which is true?” We focused on language differences in music, because recently Western music and K-

pop music are as popular as J-POP in Japan.

Purpose of the research

To improve work efficiency by using different languages in music.

Research plan

We selected a random sample of 12 students from the 800 students in the first and second grade of Kasumigaoka 

High School. Targeting these students, we conducted a Kraepelin test twice. The 1st test was conducted in a silent 

environment and the 2nd test was taken while listening to “Let It Go” in Japanese. We call this 2nd one 

“ ”. We used sheets of paper for the Kraepelin test which has a 50 by 6 cells and respondents of this 

survey calculated a lined numbers for it in 30 seconds. There are 6 lines of random numbers on each sheet. We 

counted the achieved number and errors from their results. The achieved number is how many respondents of 

this survey completed it in the limited time. The “error” number is the amount of incorrect answers made on 

each line.

×100

×100

" ×100

We calculated growth rate of the achieved number  by fast calculating each “change of errors’ rate”, by 
using the above equations. Then, we put the scores in scatter plot whose horizontal axis is “the growth rate of the 

achieved number” and the vertical axis is “change of errors’ rate”. 

Results of the study Report of progress can also be acceptable

According to the scatter diagram, we found that along with a growth rate of the achieved number improved the

errors’ rate also increased. According to what we found, listening to music disturbs concentration, so we thought

habituation influenced test results to a large extent. So we couldn’t get accurate data in this research.

Future study plan

In future study, materials and research conditions will be the same as the preliminary investigation. We will plan 

to have more second-year students and we will select 58 examinees in a random manner. At first, we will have 

examinees do a Kraepelin test listening to music of no concern to this research. After that, we will have examinees 

do a Kraepelin test listening to Japanese, English and Korean music. We will conduct these three tests in a random 

manner once every other week to ease the possibility of habituation.

References 

Uchida Kraepelin test (Tsutiya bookstore) 

whether or not variety of sound impact ability to concentrate Tokyo agriculture college Animate 

beings production science department Animate beings production science discipline

Uchida Kraepelin test <official>  https://www.nsgk.co.jp/uk
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Abstract of the Presentation

Title   The Combinatoric Properties of Monotonic Paths
Background

A monotonic path is one which starts in the lower left corner, finishes in the upper right corner, 
and consists entirely of edges pointing rightwards or upwards. Catalan number is the number of 
monotonic lattice paths along the edges of a grid with n × n square cells, which do not pass through 
y=x (Fig. 1). If X stands for "move right" and Y stands for "move up", then the path corresponds 
to a string called Dyck word which is consisting of n X's and n Y's such that no initial segment of 
the string has more Y's than X's. Counting such paths are so called Dyck paths which are equivalent 
to counting Dyck words.

Fig. 1 Dyck paths
There are two purposes in this study. First, how many intersections do monotonic lattice paths 

and the graph y=f (x) have? Second, we generalize Dyck paths by changing y=x to y=f (x) in Fig.1. 
We would like to compute the number of monotonic lattice paths along the edges of a grid 
with n × m square cells, which do not pass through y=f (x), where f (x) is a linear or nonlinear graph,

such as 2y kx or log ( 0, 1, 0)ay x a a x etc..

Purpose of the research

1. From (0,0) to (n, n), how many intersections do monotonic lattice paths and y=x have?
2. Compute the number of monotonic lattice paths along the edges of a grid with n × 2n square 

cells, which do not pass through y=2x.
3. Compute the number of monotonic lattice paths along the edges of a grid with n × m square 

cells, which do not pass through y=f (x), where f (x) is nonlinear.
4. How many monotonic lattice paths are there from (0,0) to any lattice point in the feasible area?

Researchplan

Assumptions and Notations:
Let f

be the function from to . We have the following notations.
1. Let D(n, f (n)) be the number of intersections of monotonic lattice paths and y=f (x) from 

(0,0) to (n, f (n)).
2. Let a(n, f (n)) be the number of Dyck paths from (0,0) to (n, f (n)).
3. Let Qf (i, j) be the number of Dyck paths from (0,0) to (i, j) under f.

We will use Geogebra and C++ to help us with simulations.
Results of the study Report of progress can also be acceptable
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Q i i i t i  by induction(Fig. 

2.).

Future study plan
1. We want to find the relationship of ( , )D n n  and Catalan numbers.

2. If =  ( )= , then we want to find ( , 4)fQ i .

3. We would like to find D(n, f (n)) and a(n, f (n)) where f (x)=xn.
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Abstract of the Presentation 
Title Darkchess Robot

Background

This topic is to develop a set of dark chess robots with eyes, brain and arms that can play against human 

entities. The visual aspect is to use Neural Network(NN) to do mechanical learning to identify 14 kinds of chess 

texts pieces. Using millions of chess piece pictures, after multiple rounds of training and testing, it can recognize 

chess texts pieces on 32 lattice from the board, reaching 97% accuracy of identification, returning now darkchess 

status for AI judges. AI is played using the Min-Max algorithm, which predicts the opponent's next step and 

determines various possibilities (the search depth is two levels). When it search deeper, its strength will increase, 

but the relative time will also be longer, and its chess power will still be difficult to beat the players with normal 

strength. Determine the next move and pass it back to the robot arm to perform chess moves. Then AI determines 

the next move and sends it back to the robot arm to perform a chess move.

Purpose of the research

In many parks, darkchess is a leisurely entertainment for young and old. Several elderly people violently 

slaughtered on square inches of paper and talked about their routines, which is an indispensable entertainment 

for many elderly people. But in general, if the old man is alone, he is not familiar with the computer and is not 

used to playing games on the screen. Therefore, there are many obstacles to downloading dark chess games. At 

this time, if there is a physical robot that can play chess, it will be more fun for the old people and there will be 

actual combat of feeling. Based on this idea, we want to write a dark chess system with Python and C #. The 

image can be used to identify the chessstatus. AI determines the next move, and then the robot moves to complete 

the chess move.

Research plan

1. System architecture description
In the research of "Darkchess Robot", it is mainly divided into AI, Image recognition, and Robotic arm. 

AI uses the most basic Min-Max pruning algorithm. Image recognition uses neural network, and uses a lot of 

training and testing to make model files for computer recognition. Finally, the robot arm is designed with 3D 

drawing and then equipped with AI servo motor. Three combinations to make the finished product, the following 

is the research flow chart:
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Figure 1 Research plan

2. Cyberspace entity system
A closed-loop system consisting of an IP camera, a computer control system, and a robotic arm 

acts on a darkchess game. The computer-controlled system analyzes the image data and sends 
instructions to the arm to complete accurate movements. The following is the system architecture 
flowchart: 
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Figure 2 Operation process

Results of the study Report of progress can also be acceptable

1. Play against real people and test their integrity
First, the research team members and the robots will conduct simulation simulations to see 

if there are any gaps, and then come to share with the classmates and friends around to check. 
Complete the basic function type robot, and check if there is any possibility of optimization and 
upgrade after the completion. I believe that the work is not the best but only the better, and will 
work hard to make the work not keep up with the pace of the times, but surpass the pace of the 
times. . 

The following is the data of the AAI (Min-Max layer 1) test, compared to ten games: 
 

PPeople VS AI (Min-Max 1st): 2 wins and 8 defeats 
It can be found in the data that you can play against people who do not understand the rules 

and opponents with poor chess skills. A layer of artificial intelligence has a chance to win the 
game, but it will definitely lose against opponents who generally understand the rules. Figure 3 
shows the game process. 
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Figure 3 People VS AI (Min-Max layer 1) 
 

2. Identifying chess games using IP cameras
How to let the computer know the current picture of the game, the following is a simple 

flowchart of the picture transferred to the computer: 
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Figure 4 Image recognition flowchart 

 
(1) Turned over:

After repeated training and testing, I found the main points of the problem. 
How can I actually identify the correct chess piece words and summarize 
the following points:

There must be enough training samples, and pictures of various 
situations must be input for computer training.

The resolution of the training sample and the actual recognition 
sample must be adjusted high enough. The higher the resolution, 
the higher the success rate of recognition; otherwise, the lower the 
resolution, the lower the success rate of recognition.
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The nature of the training sample and the actual recognition 
sample must be close to each other, and the success rate of 
recognition will be higher. The properties include: overall color, 
crop result, image size, and image resolution.

(2) Dark spots and spaces:
The dark spots and spaces are treated separately. The BGR screen 
segmentation is performed on the grid where no circle can be found. After 
the BGR comparison, it is found that the picture of R has the strongest 
contrast with the color of the chessboard itself Take a picture of R for 
analysis. It was found that when the black component is detected, the 
array values in the picture will be close to 0, and the checkerboard 
colors will exceed 120. Therefore, when the array values in the picture are 
less than 50 (may be affected by conditions such as brightness and shadow 
Therefore, it is set to 50), it is judged that this is a dark spot, otherwise, if 
the value is hardly less than 50, it is a space.

Thee successs ratee off thee finall imagee recognitionn iss moree thann 90%.. Figuree 66 iss thee judgmenntt 
rresultt off Figuree 55 

 

..
Figure 5 IP camera read screen
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Figure 6 Recognition result 

Future study plan

The research has completed image recognition and semi-finished AI. Users can actually watch chessstatus, 

flop, eat, move, win and lose, and the instructions of AI are transmitted to the robotic arm, and the robotic arm 

is replaced by a real human arm. Wishing in the future, AI can be added to the robot arm to achieve the effect of 

software and hardware merger. It is also hoped that the final product can be used in the place where the elderly 

living alone play against the unaccompanied situation to give some warmth to the elderly living alone.
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Abstract of the Presentation

Title Image analysis of optical film interference

Background

    In today's life, a large number of films are used, from mobile phone films, glasses coatings, camera lens coatings

around life, to industrially produced optical films, water purification systems, nanotechnology, and even national

banknote anti-counterfeiting technology. Film thickness change is an important part of the production of thin films.

Generally, the thickness of thin films measured in factories is tested after the production is completed. The target

film thickness is achieved by adjusting the process parameters. If the non-contact image analysis is used to measure

the film thickness change instantly and dynamically during the production process, can it save the cost of the research

and development process and make the film more efficiently.

Purpose of the research

1. Set up an experimental environment for photographing optical film interference.

2. Formulate soap film formula suitable for experiment.

3. The image analysis method was used to analyze the interference film of the optical film, and the change of 

the film thickness was measured.

4. Adjust the error between the RGB filtering method result and the cellophane filtering result.

Investigate the method of transforming 2D thin film interference image into 3D thin film solid image.

Taipei Municipal Nei-Hu Vocational High School 

Research plan

Research process and methods

1. Manufacture of optical films

2. Camera taking photo of optical film

3. Bringing optical film images into the program

    fg.1 System structure diagram

Image processing System

Take optical film images. The optical 
film images are separated by RGB color 
plates and then binarized. The actual 
fringe position is analyzed from the 
binarization results. The stripe position is 
brought into the optical path difference 
mathematical model to establish a 2D 
thickness trend chart. The 3D thickness 
trend chart is simulated from the 2D 
thickness trend chart of different columns.

fg2. Image process system procedure 

About thin film interference
Due to the change in film thickness and the 
difference in refractive index of the medium, 
light will be reflected and refracted after 
entering the film, and interference will occur 
when the exits overlap. According to the 
principle of wave superposition, if the peaks or 
valleys of two waves arrive at the same place at 
the same time, it is said that the two waves are  fg3. Schematic diagram of thin film interference
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 in phase at this point, and the interference wave will 
produce the largest amplitude, which is called constructive 
interference, and its optical path difference is  

.  
If the peak of one of the two waves and the trough of the other 
wave arrive at the same place at the same time, it is said that 
the two waves are inverse at this point, and the interference 
wave will produce the smallest amplitude, which is called 
destructive interference. 
                                                          fg4. Wave superposition principle

Experimental environment design

fg5. Experimental environment design 

1. Light source comparison 

Test group light source 

First group table lamp 

Second Group flashlight 

The third group LCD screen backlight module with diffuser 

2.  Camera, light source and film distance 

Test group Camera lens to film distance Distance from light to film 

First group 61cm 46.1cm 

Second Group 112cm 86.6cm 

The third group 100cm 82.2cm 
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3. Camera, light source and film angle 

Test group Camera lens angle Angle of light 

First group 0° 0° 

Second Group -3° 0° 

The third group -13.1° 3.8° 

 

4. Different soap film ratios 

Test group  water  Dishwashing liquid  glycerin  
First group  200cc 200cc 250cc 

Second Group  300cc 200cc 150cc 

The third group  150cc 100cc 50cc 

Fourth group 200cc 100cc 50cc 

Fifth group  200cc 100cc 100cc 

Correcting Threshold errors
1. Filter with red, green, and blue cellophane filters 

2. Comparing Cellophane Filtered and RGB Filtered Images and Values 

3. Adjust the binarization threshold of RGB filtering to the same value as cellophane 

4. Finish correction 

Image analysis
1. Film image loading program 

2. Images are separated by RGB swatches 

3. Image binarization 

4. Analyze stripe position 

5. Plot film thickness trends 

6. 3D thickness map 

7. Program interface 
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Results of the study Report of progress can also be acceptable

Experimental environment design
1. Light source comparison 

table lamp flashlight LCD screen backlight 
module with diffuser 

 

2. Camera, light source and film distance
Test group result 

First group There will be problems with exposure 

Second Group Cannot clearly and completely display the film pattern 

The third group Moderate 

 

3. Camera, light source and film angle 

Test group result 

First group 
Since the light source is high beam, the angle does not affect 

the result Second Group 

The third group 
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4. Different soap film ratios 

Test group Until sampling time is not 
available Until time is broken 

First group 2400 second 2700 second 

Second Group 760 second 1200 second 

The third group 380 second 750 second 

Fourth group 20 second 30 second 

Fifth group 30 second 50 second 

5. Experimental environment completion diagram 

fg6. Experimental environment completion diagram 
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Correcting Threshold errors

fg7. Comparison before and after correction 

Program interface

fg8. Program interface  

Taipei Municipal Nei-Hu Vocational High School 

 
 

Future study plan

1.Instant and dynamic measurement of optical film thickness changes.

2.Increase the types of optical films that can be measured by this method.

3.Using this measurement method, the relationship between film thickness and phase modulation of light waves is 

further discussed.

4.Establish a fast and accurate measurement method for large areas.
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Abstract of the Presentation

Title Automated Flight Drone & SLAM Technology
Background

This study uses the video camera built in the quadcopter to model indoor space. The aircraft 
must be able to fly autonomously. During the autonomous flight, LSD-SLAM technology is 
used for indoor modeling. The main plans are
• In terms of autonomous flight, study how to lock the position of a specific item with image 

recognition, and use the position of the item as a reference position for flight control of a 
quadcopter.
In terms of indoor modeling, study how to implement LSD-SLAM technology on ROS, 
make full use of the aircraft's camera, search for features in space, and use this to construct 
a space model.

Purpose of the research
• Investigate how to send flight commands through UDP to schedule flight actions.
• Study the parallax method for spatial positioning.
• Investigate the method of autonomous flight using the position of the reference point for 

image recognition.
• Research on specific path programming flight using specific features in the terrain.

Implementation of SLAM space modeling using aircraft and ROS.
Research plan

• Research tools
• Tello Drone: The TELLO drone is selected in our project because it is stable and 

programmable. It consist of video stream , many sensor information and control 
commands that can be transmit by UDP protocol. When remote client is connected to 
Tello’s WIFI access point. It can send commands through port 8889, receive sensor 
information through port 8890 and receive video stream through port 11111.

• Python + OpenCV + UDP: Select OpenCV for image recognition. It has a powerful 
image recognition capability, and then uses Python to send flight instructions to the 
Tello drone by UDP protocol. Our project is expected that the Tello drone can fly 
automatically.

• Ubuntu + ROS + LSD-SLAM: LSD-SLAM is used for space modeling. It does not 
require a flying attitude. It simply uses images to construct the space. Modulo output.

• Research method
• Research Flow

figure 2. Research Flow Chart
•

Using image recognition technology, the depth of feature points needs to 
be determined. Here, we use similar triangles to infer the distance Z 
between the camera and the feature point. The derivation formula is as 
follows:

• Automated Flight: In order to achieve autonomous flight, key objects with 
bright colors and specific shapes are used to obtain images through cameras 
and then image processing through OpenCV. Use the Python method to write 
the connection method, write flight control instructions to directly connect to 
the Tello HTTP Server for control and transmission, and can be combined 
with various Python libraries to create more complete flight programs.

• LSD-SLAM: LSD-SLAM uses all the pixel information obtained by the camera to 
continuously calculate the position of the camera. After the current position is far enough 
from the previous key frame, the current key frame is stored, and then in the process, 
The point cloud map is continuously calculated to form a point cloud map. In this way, 
a complete point cloud map composed of key frames and lines connected by two key 
frames can be constructed.

Results of the study Report of progress can also be 
acceptable
• Parallax positioning method experiment: Use this experiment to verify and improve the 

parallax positioning method formula obtained.

Measure the value from the edge of the 
object to the left edge of the window at 

point A

Measure the value from the edge of the object 
to the left edge of the window at point B
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Bring in and get results using parallax 
positioning formula

This shows the depth relationship between 
the object to be measured and the camera.

• Automated Flight Using this experiment will automatically verify and improve flight and 
image recognition.

The target is in the upper left 
and moves forward to the 

upper left.

The target is at the top right 
and moves to the top right.

The target is locked and 
moving towards the target.

• LSD-SLAM implementation: Use this experiment to verify and improve the results of LSD-
SLAM modeling.

figure 6. The result of SLAM modeling
Future study plan

• Application field Our research is about to figure out a place you never been there, especially 
when it s in an emergency. We use drone and SLAM technology to print out a 3D drawing of 
the scene. Can you image that? When someone is trapped in a fire, or a dangerous building 
about to collapse.

• Improvement plan
• Autonomous flight: It is easy to change the test results by external factors. In order to operate 

more accurately, the test environment is arranged to be less debris, and objects with obvious 
characteristics are used as key points to make the aircraft identification clearer.

• Second, image recognition: the problem of inaccurate recognition of the circle and the 
problem of color recognition. In order to improve the recognition ability, de-dot and blur are 
used, and then the RGB color recognition is changed to HSV (color space) color recognition. 
Objects can be clearer without identification problems caused by changes in ambient light.
Map Modeling: ROS cannot run on Windows, and errors occur during compilation even 
after successful installation. In order to enable SLAM to be used normally, ubuntu14.04 
environment was finally selected to install ROS, and the internal code of SLAM was 
rewritten, and finally it was successfully compiled and successfully executed.
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from https://www.pyimagesearch.com/2015/09/14/ball-tracking-with-opencv/
• Tello Official Website-Shenzhen Ryze Technology Co.,Ltd. 2019/12/27 Taken 

from https://www.ryzerobotics.com/zh-tw/tello-edu
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https://www.microsoft.com/en-us/research/publication/micro-baseline-stereo/

Taipei Municipal Yong Chen High School  

 
 

School Name Taipei Municipal Yong Chen High School 

 
Fairness Analysis of Competition Procedure

During the contest, I saw that many players, who were actually excellent, failed to make it to 
the final because they met equally excellent. However, if all these excellent players could get 
through to the final together, it would be likely that some of them would place in the top three. 

In many games, the organizer needs to take each condition into account, including the place, 
time, and, most importantly, fairness. Therefore, different arrangements of the system were 
applied to the game. Besides, the probability of finding the top three accurately should also be 
considered. Therefore, I use mathematics to calculate the probability, and combine various 
factors and find out which arrangement of the system is the best to use at different situations. 

1.Calculate the probability of finding top three accurately in different arrangements of the 
systems, including “ the single elimination game”, “the single round robin”,” the double playoffs” 
and “the round robin”. 
2. Compare the probability and find various arrangement advantages and disadvantages. 
3. Consider the probability and the used time, to find out these various arrangements’ 
advantages. 

Results of the study Report of progress can also be acceptable
1. According to the probability of finding the top three accurately, the round robin’s probability 
is lower than others. Although the single round robin’s probability is 100%, it used time much 
higher than all of the system. Therefore, the round robin and the single round robin aren’t 
suitable for usage. 
2. Considering overall fairness, time, the double playoff is better than the single elimination 
game. 

1.Consider taking n ranks ( ) 
At the moment, only the fairness is to consider when organizers take top three. We will continue 
considering the fairness of taking n ranks ( ). More complete analysis to respond to the 
organizer’s demand of various systems and provide suggestions. 
2. Compare the Olympic with Asian Games’ system 
To larger games, organizers will take the system name “cycle after cross”.  If 
we take it into consideration and compare the probability, perhaps new 
discovery and progress will be made.  
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System-Introduction-Mixed-System
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Abstract of the Presentation
Title

ublic Bike-Share System

Background
    You have to use public transportation wherever you go as a student. In the past, it was troublesome to ride a 
bike by using the public bike-share system. You need to check out station locations and the number of bikes at
each station nearby. Then plan a riding route, and finally confirm whether there is a parking space at the docking 
station near the destination. Such repeated and tedious steps are a waste of time, let alone switching between 
different applications on your mobile phone.

    There are quite a few web searching tools for public bike-share system; however, an application that can
integrate all of the steps has not yet been created. Therefore, this research is aimed at improving the process of 
using the public bike-share system by using a progressive web application, the recently emerging front-end web 
framework and programming capabilities, which combine a route planning algorithm with a related application 
programming interfaces to create web applications.

Purpose of the research
Improving the tedious steps and making it smoother when riding a public bike-share system.

Research plan
Research the front-end web framework for developing web applications.

2. Research the design guidelines so that users can quickly get started and maintain the
consistency of the platform.
3. Collect and understand relevant information about public bike-share system.
4. Research Service-Worker to make web applications available offline.

Results of the study Report of progress can also be
acceptable
First, the Front-end Web Framework
    The frontend web framework was created in response to the complexity of the web page. From the
past using jQuery to directly manipulate the DOM, it switched to a separate focus MVC architecture 
(Model, View, Controller), and gradually developed into the MVVM mode ( Model, View, ViewModel), 
today's mainstream front-end web framework is called MV * architecture, including but not limited to
MVC, MVVM architecture.

PhysPhysicsics   Chemistryy  MediMedicalcal Science
Mathematics Information Compmputeruter    

Second, Design Guidelines
    There may be different design specifications on different platforms and devices. In order to allow 
users to have consistent operation, experience and overall style, such as Apple ’s Human Interface 
Guidelines or Google ’s Material Design Guidelines.
Material Design is currently the most popular, detailed and complete design specification. The web
application in this study complies with Material Design and uses the Vuetify suite to achieve this goal.

Third, Get information on YouBike public bicycles sites
    When querying the information of "public bicycles" from the "Government Open Information 
Platform", I found that the data format of each county and city is not uniform, and the API names 
provided by each county and city are not exactly the same; through Chrome's developer tools, on
YouBike In the official website of public bicycles, find the app interface of the YouBike public bicycle 
site list.

Fourth, Service Worker
    Service-Worker is a JavaScript file that runs in the browser. It is another thread that is independent 
of JavaScript. It can listen to all network requests. Appropriate use of Service-Worker can enable web 
pages to achieve the functions of native applications. For example: offline access, push notifications, 
restoring the last state, etc.

Finally, we successfully made the first version of the web application, which supports basic YouBike
list viewing, sorting, and storage of frequently used sites.

Future study plan
1 Research the map application program interface and complete the map viewing function.
2. Research route planning algorithms and distance application program interfaces to
complete the route planning of public bike-share system.
3. Integrate and design public transportation route planning with public bike-share system as
the core.

References
1. Pun-Cheng, L. S. (2012). An interactive web-based public transport enquiry system with
real-time optimal route computation. IEEE Transactions on Intelligent Transportation 
Systems, 13(2), 983-988.
2. Szczerba, R. J., Galkowski, P., Glicktein, I. S., & Ternullo, N. (2000). Robust algorithm for
real-time route planning. IEEE Transactions on Aerospace and Electronic Systems, 36(3), 
869-878.

Taipei Municipal Yong Chun High School 
Areas

Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name CHEN,HSUAN-JUI

Member CHU,AN-HAO

Supervising Teacher

Name CHEN,BAU-LING

Abstract of the Presentation

Title Similar graphics for infinite aggregation

Background

We have watched the video about a math game. The rule is:

First, set three fixpoints named CBA and a starting point 0P .  

Second, let 0P make midpoint with CBA one of them on the segment; we called it

1P .Third, let 1P make midpoint with CBA one of them on the segment; repeat the action, 

and get unlimited point called from 0 1 2P P P to nP . These NnPn will gather in the 

certain area, we called the area “last point area”; these areas seem as a fractal. To find the
structure rule on that beautiful graphics, we find out the recursive relationship on the One-
dimensional line, then we do this again on Two-dimensional.

Purpose of the research

Find out the range of point area on a One-dimensional and Two-dimensional triangle, then show 
it by algebra.

(picture 1:the point area on One-dimensional) 

(picture 2:the point area on Two-dimensional) 

Taipei Municipal Yong Chun High School 
Research plan

We set the graph on the xy coordinate plane. Using the formula of inner division point and
recursive relation to describe point area on One-dimensional, then we take the way how we find 
the range of point area on One-dimensional to derivation those on Two-dimensional triangle; 
show it by system of inequality in two unknowns

Results of the study Report of progress can also be acceptable

In the case of One-dimensional, the range of point area that nP  appears is ,a b ; we can 

derivation the general formula of the next point area is

- , ,a ak ak a ak bk b bk ak b bk bk . 

In the case of Two-dimensional, the range of the first point area that nP  appears is 

( xa is the x coordinate of the fixpiont A ya  is the y  coordinate of the fixpiont A) 
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Future study plan

1. Find out the formula of the point area of Two-dimensional triangle . 
2. We want to use recursive relation to find out the general form of the point area.
3. Find out the point area of the other shape on Two-dimensional or the shape on Three 

dimensional. 
4. Find out what this research can do on our daily life. 

References 

Chaos Game (2017) 
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https://blog.csdn.net/yanerhao/article/details/47069973
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Abstract of the Presentation
Title Using Markov Chain To Analyze The Road Map

Background

I saw a math question that a worm started from the top vertex in a pentagon (Figure 1), moved to another 

vertex along with the four segments randomly. According to this form of movement, after n movements, to 

calculate the probability of returning to the starting vertex.

Besides, there is a table game similar to the “Cops & Robbers”. During the game, “police” can set up 

roadblocks, and “Jack the Ripper” can set up shortcuts.

Thinking of the diagram in the math problem above math as a map with ten roads, the police and thieves chase 

on it. During the chase, the police can place roadblocks on the road to influence the direction of the thief's 

escape, so this study to discuss which roads the police set up roadblocks so that the highest probability of 

catching thieves.

Purpose of the research

This study discusses how the police set up roadblocks in different numbers and locations, and how they can lead 

to the direction in which thieves escape, thus providing information to help the police successfully arrest the thief.

Research plan

Suppose at the beginning, the thief appears at the top vertex of (Fiqure1). The police then set up roadblocks in 

different numbers and locations. This study uses matrix and Markov chain to calculate the probability that a thief

will appear at each vertex after multiple movements, and then the variety of the probability is represented by a

line chart and arranged into a table.

Through these charts and data, the police are given a strategy to successfully arrest thieves. Find out at which 

movement, which vertex, and there is a higher possibility of catching the thief.

Results of the study Report of progress can also be acceptable

At present, the progress of the study, only discussed the setting of 0 to 2 roadblocks, according to the current 

results, there are the following conclusions:

1. If the police can reach the vertex where the thief would show up with the highest possibility in two 

movements. The study suggests the police setting up two roadblocks, layout such as the following six 

pictures

2. If the police can reach the vertex where the thief would show up with the highest possibility in three 

movements. The study suggests the police setting up two roadblocks, layout such as the following four

pictures

3. If the police can’t catch the thief in three movements, then the probability of catching the thief is greatly

reduced.

Future study plan

1. In addition to the pentagon map, it will extend to explore other  polygons. Furthermore, the study will find 

the rules of strategy.

2. Developing a new table game of "Cops & Robbers " that has been demonstrated for equity

References 
1 (2013) , ,

2  (2018) Letters from Whitechapel
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School Name Taipei Municipal Yong Chun High School

Multifunctional intelligent classroom

     I often watch the news about school classroom facilities(equipments) which got stolen on TV or read 
it in newspapers, and I experienced a similar thing when I was in a  junior high school.atudent 
Being a junior high student, we spent almost half the day learning at school, but we often forgot 
to shut down the power supply switch, and also forgot to lock the doors and windows. As a result,
our carelessness caused many unnecessary energy wastes and the possibility of items that may get
stolen. 
Thus, I want to design an intelligent smart classroom to promote its convenience, energy 
conservation saving and safety.

  Use Arduino mega 2560, ESP8266, Hitachi HD44780U 1602 LCD,LED,HC-SR501,DHT11,MF-RC522 
and IFTTT Network cloud platform service platform to complete those purpose.mission 
First, no onenobody in the classroom will turn off the lights and fans by themselves. automatcially
Second, when someone tries to open the door, he/she Arduino will send a message to his/her 
cellphone.smartphone 
Third,  it can show how much remaining time the course leaves. 
Fourth, after opening the door, the electrical appliances will be turned on automatcially.

   When Magnetic card approaches RC522, the programArduino will read and discriminate it.
 If it is a register card, the program will activate the door and send a message to our cellphone smartphone, and 
then use DHT11 to detect the temperature.
  If it is higher than 26°C,  my programArduino will turn on the lights and fans; if it is lower than 26°C, it  will 
only turn on the light, and then I will use HC-SR501 to detect whether there is anyone in  the classroom.
 If it detects there are not any peoplenobody in the classroom, then the program will shut down the power supply.
 If it detects there are people somebodyin the classroom, then it will use ESP8266 to read current time from the 
network, calculate how much time is left in this course, and then showdisplay it on the Hitachi HD44780U 
1602 LCD.

  

If have magnetic card approach RC522,program can successful read and discriminate,If it is be register card 
program can open the door and use ESP8266 to trigger IFTTT to send message to cellphone smartphone,if it is 
not be register card it won’t open the door and will send message to cellphone.
After opened the door program will auto open the light and fan,and then HC-SR501 can detect there have people 
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in the classroom,if there don’t have any people in the classroom program will auto close the power supply,if there 
have people in the classroom,and then program can use ESP8266 to read current time and calculating to course 
remaining and show on the Hitachi HD44780U 1602 LCD.

  Using HC-SR501 to detect people will have a problem.  That is,  if people don’t move HC-SR501, it will allow 
the program  to think there are any people. Hence, I want to find a way to replace HC-SR501.
I can’t make a real door lock and use Arduino to control it,  so I want to find a way to make a door lock and 
controlled by Arduino.

2016 .  Arduino ( 3 ) . .

WiFi ESP8266 with Arduino.
https://mlwmlw.org/2015/07/%E6%B7%B1%E5%85%A5%E6%B7%BA%E5%87%BA-
wifi-%E6%99%B6%E7%89%87-esp8266-with-arduino/ (Nov.30,2018)
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Abstract of the Presentation
Title Inductive Smart Login Assistant

Background

At first, I researched this topic because the elderly often forgot their password when they logged in to some 

websites or systems, resulting in unable to log in, so I wanted to design a device to help people with poor memory.

Purpose of the research

I will use the Arduino control board and RFID-RC522 module to design a device that can automatically

and quickly enter a password when detecting an object containing a radio frequency identification chip and set the

LCD 1602 module display the current situation, reducing the problem of password confusion for multiple groups

of accounts.

Research plan

First import the libraries Keyboard.h, MFRC522.h, LiquidCrystal.h, and declare the variables as the chip's UID 

value, the keyboard function and account password corresponding to the virtual keyboard.

Activate the virtual keyboard, RFID and LCD, and display Scan your card on the LCD screen to indicate that you

can start sensing. Besides, the baud rate of the serial port is set to 9600, and the current chip UID value can be

displayed in the monitoring window.

Then the UID is stored as a String and the login method is written as a function to facilitate the writing of 

subsequent programs, and there will be different login methods for different type of accounts.

Finally, determine whether the detected card matches one of the set chip values and execute the corresponding 

program; if the corresponding chip UID is not found after sensing, in addition to not entering any account number

and password, a related error will be displayed on the LCD 1602 module.

Results of the study Report of progress can also be acceptable

1. Automatic input function

When it is sensed that the chip has been registered, the virtual keyboard will enter the password corresponding to

the setting. If a chip that has not been registered is sensed, the virtual keyboard will not work, but the LCD 1602

module will display an error message for users to know.

2. LCD screen shows current status

If the data corresponding to the chip being sensed is Google, after entering the mailbox automatically, the screen

will display This is your Google e-mail, and once it is sensed, you will enter the password and this This your

Google password. In this way, users can better know the data corresponding to their cards and reduce the misuse 

of user chips.

Future study plan

1. Simplify the modification process

At present, when setting the chip UID, you must first find the serial number, then set the variables to the UID and 

the corresponding account and password, and then write a meaningful program and change the internal variables; 

but after careful consideration, users usually have little knowledge of programming. Problems may occur during 

the modification process, so in the future, after the user’s chip is registered sensed, the correspondence between 

the UID and the password will be automatically changed.

2. Mobile APP

If the card is lost after the account password and UID are set or the password has been changed and needs to be 

updated, is it possible to connect to the smartphone using Bluetooth and design an application for the administrator 

to add and delete the password database so the administrator can modify the database without downloading to

Arduino control board.
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Pascal Triangle’s Promote and Extend in Different Dimensional

Many people already research two-dimensional Pascal Triangle, even have been 
explained in detail, but only a few people mentioned three-dimensional Pascal Triangle.

To explore similarities and differences between the properties of 3D Pascal Triangle and 
2D Pascal Triangle.

The study observe the rules of the numbers in the Pascal Triangle, use permutations and 
recursive relations to prove the properties of Pascal Triangle, and find general formulas for 
2D and 3D Pascal Triangle properties

At present, when observing the two-dimensional and three-dimensional properties, there 
are three similaritie:

The properties of Two-dimensional Pascal Triangle (Define the top column as column 0 
and the next column as column 1) (Figure1)

1.When is a prime number, all numbers in the th column are multiples of .(except1)
ex: The third column 1 3 3 1

2.The sum of all numbers in the th column is 
ex: The sum of all numbers in the third column is1+3+3+1=8=

3. In figure2, defining ” oblique column '' by the various color lines, the sum of all 
numbers in the th oblique column is . The study find out the recursive 
relationship

The properties of Three-dimensional Pascal Triangle (the uppermost layer is defined as 
layer 0, the next layer is layer 1, and so on) (Figure3):
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1. When is a prime number, all numbers in the th layer are multiples of (except 1)

ex: The fifth layer 1 5 10 20

2. The sum of all numbers in the th layer is 

ex: The sum of all the numbers in the second layer is1+2+1+2+1+2=9=

3.In figure4, “ layers’’ in a beveled manner, the sum of all numbers in the nth 
layer is , The study find out the recursive relationship

Figure1

Figure2

Figure3

Figure4

The study will use the general formulas of two-dimensional and three-dimensional Baska 
Triangle to promote to the higher dimensions.

https://reurl.cc/K63eGq

https://reurl.cc/QpRA62
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Abstract of the Presentation
Title Time Synchronization Method Applied to Multi-Type and Multiple Devices - Rhythm 

Games as an Example

Background

The motivation of our study is based on the light sticks used in a Taiwanese band call Mayday's concert. It 

has a built-in RFID chip which can let it blink or change the color remotely according to the signal sent by the 

control center set in the concert. We want to make a smartphone app functioning like that but with more precise 

timing. 

Purpose of the research

Our goal in this study is to use Processing[1][2][3][4][5] developing an app that uses the server-client 

model. The app can let multiple devices like tablets or other hardware blink synchronously along with the music 

and making the delay between them unnoticeable to the human eyes(less than 41.6ms : 1sec / 24fps = 

41.6ms).[6]

Research plan

We use a 240fps camera to record our devices while they're blinking then we play the video frame by frame 

to calculate the delay. 

For example, if device A blinks 5 frames later than device B, we can calculate the delay between device A 

and device B by multiplying 5 frames and 4.17 ms/frame(1sec/240frames = 0.004167sec/frame) together and get 

20.85ms as the delay.

Results of the study Report of progress can also be acceptable

In this study, we've created 4 different versions of the app. Each version is to improve the previous one,

making sure the delays between the devices are all in an acceptable range. In the latest version, we even created 

an IoT-devices-like hardware functioning just like the app version. Our app can let multiple mobile devices' screen

blink synchronously, and keep the delay under 41.6ms. Also, the time sync algorithm we used in the app can fit 

on multiple devices and even on different platforms. Which means this algorithm can be applied to the operation

that needs to do things simultaneously on multiple and also cross-platform devices.
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We name our four versions of the app version A, B, C and D, each version also split into two other apps, the

server-side and the client-side. The server's screen will light up when you press it, turning to black when released.

On the other side, the client will change its screen color according to the server, and try to make the delay between

clients unnoticeable. The IoT version uses the NodeMCU ESP8266 board[7] and the RGB LED instead of the

phone screen. The following Table 1 explains how the server and the clients in each version of the app interact 

with others versus the delay they made.

Table 1

Version Name Interaction Between Server and Clients Delay

A Send the press and release message in real-time, encountered packet losses. >41.6ms

B

Solving the packet loss problem by storing the pre-record press and release 

messages in an array. Found out the delay would increase when the client 

count rises.

>41.6ms

C

Introduced the NTP server[8][9][10], using it to synchronize the time of all 

devices, after that, let all the clients play the received press and release array 

at the same time, client count now will not affect the delay. Found out the 

NTP server sometimes won't respond to us.

D

Modified the server-side app, make it function as an NTP server, solving the 

problem of the NTP server not replying. Thus, the server and clients would 

only need to communicate locally, slightly reduce the delay.

16.6ms

IoT The way it works is just like the app version D.

The method we used to synchronize the clients' time is by using the following formula.

 is the client's time when sending the packet.

 is the NTP server's time when receiving the packet send by the client.

 is the NTP server's time when sending the reply packet.

 is the client's time when receiving the reply packet sent by the NTP server.

And the Image 1 below is a visualization of a time synchronize process.

Image 1

Future study plan

Currently, we send the message by broadcasting them, but when the number of client increase, the massage 

count that the server needs to send would also increase too, resulting in a longer sending time. So we want to use 

a peer-to-peer-like method to replace the previous plan of sending the message. 

The following Image 2 is the tentative layout of the server and the clients,1 client sends the message to 2 

clients,2 clients send to 4 clients,4 clients send to 8 clients, etcetera.

Image 2

We also think that our research can use in the self-driving car in the future. The ability to time each action 

precisely is very crucial to the self-driving car, especially when all the cars on the highway are computer-

controlled, so we think that our time sync algorithm can help overcome this sort of scenario.
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Abstract of the Presentation
Title

Establish chromosome loss detection system and investigate substances which induce chromosome loss

Background

Akita, where we live, is one of the regions of which the mortality rate of gastrointestinal cancer is the 

highest in Japan1). Cancer is a disease caused by the occurrence of excessive cell proliferation by abnormal cell 

cycle. The cause of abnormal cell cycle is that mutated proto-oncogenes and mutated tumor suppressor genes. In 

the case of mutations of tumor suppressor genes, cells with normal functional genes on both homologous 

chromosomes require two genetic events to cancerate. The first event is usually gene mutation resulting in a 

heterozygous state with a recessive mutant allele and a normal one, while the second event could be any genetic 

alteration including chromosome loss that functionally inactivates the remaining a normal allele2). To inhibit 

canceration, we considered it was essential to understand chromosome loss, which was one of the inactivating 

mutations in the second stage about the tumor suppressor genes. 

Purpose of the research

The first purpose is to examine the processing conditions of nocodazole for efficiently detecting 

chromosome loss. It inhibits the formation of spindle fibers by binding to -tubulin and induces uneven 

distributions of chromosomes3).The second purpose is to search for substances that promote chromosome loss 

because it could become anticancer agents.

Research plan

We used Budding Yeasts, diploid YAS3001(Saccharomyces cerevisiae:MATa/ )4). Saccharomyces 

cerevisiae was shake-cultured at 30 for 48 hours, and then cultured with addition of nocodazole or H2O2 for 3 

hours and spread on rich medium (YPD) plates and synthetic complete (SC) canavanine-containing plates. After 

cultivating at 30 for 48 hours, we counted the number of colonies and calculated the mutation frequency. 

Budding Yeasts, which can grow on SC plates, were subcultured on synthetic complete plates without Adenine 

or Lysine for growth and classified by auxotrophy4). Budding Yeasts that did not grow on both of the inoculated 

plates were considered as those with chromosome loss, so that we calculated the frequency of chromosomal loss. 

Results of the study Report of progress can also be acceptable

When nocodazole was added, it had no effects on the survival rate of our yeasts or the frequency of 

homologous recombination of chromosomes. In addition, the frequency of chromosome loss was increased.On 
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the other hand, we used the hydrogen peroxide (H2O2) ,which causes DNA oxidative damage as mutagen. When 

H2O2 was added, the survival rate of our yeasts was decreased. And the frequency of homologous recombination 

of chromosomes and the frequency of chromosome loss were increased. By the difference of these results, we 

considered that nocodazole’s effect was due to asymmetric inheritance of chromosomes. Therefore, we could 

decide the condition of nocodazole for chromosome loss detecting system.  
Future study plan

In the future, although the site of nocodazole that combines to tubulin has already been identified to 

some extent5), we will examine whether substances with a structure similar to that site leading to chromosome 

loss. 
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Abstract of the Presentation 
Title

Synergistic Effects of Slightly Acidic Electrolyzed Water with Organic Acids against Fungi

Background

Changes in lifestyles -the prevalence of air conditioners and washing machines- have widened the 

variety of fungal contaminations. Some fungi produce mycotoxins such as aflatoxin which may be the cause of 

numerous health hazards such as cancers, sick house syndromes, and allergic diseases. However, conspicuous 

treatments have not yet been developed1). Thus, this study will contribute to improve this situation by 

proposing new ways to sterilize fungi using Slightly Acidic Electrolyzed Water (SAEW).

Recent studies have highlighted SAEW as an alternative to traditional Sodium Hypochlorite solutions. 

SAEW is generated by electrolyzing a solution of electrolyte containing chlorine, such as sodium chloride 

(NaCl). It has strong antimicrobial effects against various microorganisms including fungi, and it has been 

authorized for use as a food sanitizer by the Japanese Ministry of Health and Welfare2).

Organic acids are also considered to have great potential to control diverse microorganisms and 

expected to have a variety of pasteurization mechanisms3). One research combined SAEW with fumaric acid 

and figured out that it had a synergistic antimicrobial effect4). Thus, this study further focuses on several 

different organic acids and determines the best acid and its concentration that can be used with SAEW to 

disinfect fungi.

Purpose of the research

The purposes of this study are as follows; [1] to evaluate the effectiveness of the combination of 

SAEW and organic acids, and [2] to find the best concentrations of them to disinfect fungi.

Research plan

The strain used in this study is haploid YAS106 (Saccharomyces cerevisiae: Mata ade2-1 lys2-1ilv2 

ura3-52 leu2-3,112 V-11::LYS2 V-565::ADE2) 5)6). The SAEW used in this study has a pH 6 and a concentration 

of 1000 ppm. 

YAS106 was shake-cultured at 30 for 48 hours and spread on rich medium (YPD) plates. In order 

to investigate the minimum inhibitory concentrations (MICs) of SAEW and each organic acid (Formic Acid: 

FA, Acetic Acid: AA), paper disks were dipped into the solution with different concentrations. Every solution 
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was modified to pH 5.0~6.5 in which SAEW exerted the strongest effect. After putting disks on the plates, they 

were incubated for 24 hours at 30 by measuring the diameter of the inhibitory zone. After 

determining the MICs of SAEW and each organic acid, those were combined with MICs as well as with the 

concentration lower than MICs to look for their synergistic effects.

The MICs of SAEW and each organic acid were 250 ppm, 0.27 mol/L (FA), and 1.67 mol/L (AA), 

respectively. The diameters of those inhibitory zones were 0.179 cm (SAEW), 0.04 cm (FA), and 0.04 cm 

(AA). When SAEW and organic acids were combined half the concentrations of MICs, both FA and AA 

provided inhibitory zone, thus could be considered to have synergistic effects to disinfect against S. cerevisiae.

A combination of SAEW and FA and that of SAEW and AA appeared to have a similar degree in their 

synergistic effects. The results of this study ensured the advantage of combining organic acids with SAEW in 

order to sterilize YAS106.

1  
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Control 2015 Jan 47; 277-284.
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Title  Is it safe to take an antibiotic with a glass of green tea? 
Background
In recent years, extension of infection by drug resistant bacteria has been becoming a serious 

problem. Like this, medicines with insufficient effects can be also a severe problem. There is a common belief 
that you should not take medicines with green tea and they are reported both the case that ingredients of green 
tea promote the effects of medicines and the case that they inhibit them1)2). In our previous study, it has been 
shown that (-)-Epicatechin inhibit the effects of Ampicillin for AB1157 strain (Escherichia coli). 

Purpose of the research
There is a common belief that you should not take medicines with green tea. First purpose of the 

research is to verify the belief with scientific experimental evidences. Second purpose is to develop the way of 
effective taking for existing medicines. 

Research plan
 This time, we researched whether (-)-Epicatechin affected the effects of Ampicillin for other bacteria 

except for AB1157 strain. If there is strain which is observed similar tendency to AB1157 strain, we can reveal 
mechanism of the inhibition by the common traits. We especially focused on the fact that Ampicillin is -
lactam antibiotic. -lactam antibiotics prevent bacteria from synthesizing peptidoglycan. We hypothesize that 
Ampicillin is more effective for gram-positive bacteria whose cell walls consist of only peptidoglycan than 
gram-negative bacteria which is protected by lipid outer membrane. Therefore, the effect of (-)-Epicatechin is 
predicted to be less shown in the gram-positive bacteria. 

We used DH5  strain (Escherichia coli), NBRC13719 strain (Bacillus subtilis), NBRC3009 strain 
(Bacillus subtilis var. natto) as index bacteria, Ampicillin as antibiotic, (-)-Epicatechin as ingredients of green 
tea, LB agar medium as medium for index bacteria. DH5  strain is gram-negative bacterium. NBRC13719 and 
NBRC3009 are gram-positive bacteria. Each strain was cultured overnight in optimum temperature and then 
cultured with addition of a drop of Ampicillin and (-)-Epicatechin in appropriate concentration 3 hours and 
diluted proper, spread on LB agar medium, and cultured overnight. After that, we counted the number of 
colonies. We calculated the number of bacteria by dividing the number of colonies by each dilution rate. We 
defined survival rate of bacteria as following formula.

We compared each experimental condition survival rate.
Results of the study Report of progress can also be acceptable  

(-)-Epicatechin did not inhibit the effect of Ampicillin for bacteria we used this time. Accordingly, we 
analyzed that the differences between gram-positive bacteria and gram-negative bacteria were not involved in 
the inhibition and this inhibition was not the phenomenon specific to Escherichia coli. Furthermore, we got the 
result that the effects differed in the kind of bacteria. This result suggested that (-)-Epicatechin did not 
inactivate Ampicillin directly so that it worked on bacteria itself. Moreover we focused on the fact that AB1157 
strain showed the inhibition but DH5  strain did not showed the inhibition though both of them are 
Escherichia coli. AB1157 strain is deficient in a mtl gene. This gene is an ABC transporter-related gene. It is 
reported that ABC transporter discharge catechins3). Therefore we considered that AB1157 strain could not 
discharge (-)-Epicatechin. Accordingly, (-)-Epicatechin operated on AB1157 strain. We concluded that it was 
almost no problem to take medicines with green tea at the moment but we suggest there is a need for inspection 
by using various ingredients of green tea, antibiotics, bacteria.
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Future study plan  
We are going to investigate the differences between AB1157 strain and DH5  strain so that we could 

find out why and how only the effect of Ampicillin for AB1157 strain is inhibited by (-)-Epicatechin. 

References  
1  K.A fluvoxamine-caffeine interaction study. Pharmacogenetics, 
1996 Jun;6(3):213-22.
2 .  
arbekacin (MRSA) : ,1996.
3 Ai Z, Liu S, Qu F, Zhang H, Chen Y, Ni D. Effect of Stereochemical Configuration on the 
Transport and Metabolism of Catechins from Green Tea across Caco-2 Monolayers.Molecules. 
2019 Mar 26;24(6). pii: E1185. doi: 10.3390/molecules24061185.
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Abstract of the Presentation 
Title Elucidating stem cell niche-related genes in the planaria

Background

Neoblasts are totipotent stem cells which play a central role in planarian regeneration. When planaria regenerate 

(Fig.1), neoblasts migrate to the wound site, then proliferate and differentiate into missing parts of the body in 

order to complete regeneration (Fig.2). The undifferentiated state of neoblasts is generally maintained by the 

microenvironment called niche. However, the molecular mechanism of maintaining the ability of neoblasts is 

still unknown (Fig.3). Understanding the interactive mechanism between neoblasts and their niche is necessary 

for investigating regeneration in planaria.

In addition, Wurtzel et al. revealed that leucine-rich repeat G protein-coupled receptor 6 (lgr6) and frizzled 

class 8 (fzd8), which are receptor genes for wnt signaling, were expressed in neoblasts[1] by single-cell RNA

sequencing. It is well known that wnt signaling maintains the undifferentiated state of stem cells in broad 

species such as mammals and fish (Fig.4). 

We aimed to clarify components in the stem cell niche, which are essential to maintain the 
undifferentiated state of neoblasts.  

Purpose of the research

To examine whether lgr6 and fzd8 are involved in maintaining the undifferentiated state of 
neoblasts.

Research plan

First, we search for orthologs of human LGR6 and FZD8 in planaria using the database of Dugesia 

japonica. 
Then, we detect the expression of these genes by performing a Reverse Transcription Polymerase 
Chain Reaction (RT-PCR), and reveal the expression patterns of these genes in planaria by 
performing whole-mount in situ hybridization (WISH).
After the expression patterns of these genes are determined, we will do functional analysis to 
elucidate whether these candidate genes are involved in planarian regeneration by RNA 
interference (RNAi). Then, we will specify the level of expression of these genes at different parts 
of the planarian regeneration process by performing a Quantitative RT- PCR (QRT-PCR). 

Results of the study Report of progress can also be acceptable

We got 3 candidate sequences for LGR6, which we named lgr6_1, lgr6_2 and lgr6_3, and 1 
candidate sequence for human FZD8, which we named fzd8 in planaria. We further investigated 
these genes in Dugesia japonica.
Then, we used RT-PCR to detect the expression of four orthologs of lgr6 and fzd8: lgr6_1, lgr6_2 
and lgr6_3, fzd8 (Fig.5).
We are now working on WISH. First, to make antisense RNA probes to be used in WISH, we’ve 
transformed Escherichia coli with each of these genes, and eluted plasmids from it. After 
checking whether each insert could be inserted into a plasmid, we succeed in inserting 12 
plasmids.
 Fig.6 is the result of the cleavage experiment of these plasmids by restriction enzymes (RE); Apa 
I and Dra I are for cutting lgr6_1, lgr6_3 and fzd8, and EcoR V and Pst I are for lgr6_2. We 
expected that Apa I and Dra I would divide plasmids into four fragments, and EcoR V and Pst I 
would divide plasmids into two pieces.
To assess the result of the experiment, we examined the length of the DNA fragments. Ten 
plasmids included the correct inserts; lgr6_1_1, lgr6_1_3, lgr6_1_4, lgr6_2_1, lgr6_3_1, lgr6_3_2, 
lgr6_3_3, fzd8_1, fzd8_2 and fzd8_3.

Future study plan

Next, we will check the sequences of inserts of these plasmids, and synthesize probes from them 
to perform in situ hybridization. After analysing the expression patterns of these genes, we will 
use RNAi to perform a functional analysis to reveal whether lgr6 and fzd8 are involved in niche. 
We will also use QRT-PCR to specify when these genes are most expressed in planarian 
regeneration.

References 

[1]Omri Wurtzel(2015) ”A Generic and Cell-Type-Specific Wound Response
Precedes Regeneration in Planarians” Developmental Cell
[2]CDB Millennium Development and Regeneration - the behavior of cells
[3]Andrew R(2016) “Neoblasts and the evolution of whole-body regeneration”
[4] Walter Birchmeier(2011)”Orphan receptors find a home”

(Fig.1) The image of planaria whose neoblasts are stained {2]. Neoblasts exist in almost all parts of 
the body. 

(Fig.2) The illustration of regenerating planaria[3]. Red dots indicate the presence of neoblasts. 
When the planaria are cut, neoblasts migrate to the cross section and differentiate to various cells 
in the body. 

(Fig.3) The structure of differentiating neoblasts[2]. The stem cell niche maintains the 
undifferentiated state of neoblasts. 
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(Fig.4) The illustration of wnt signaling [4]. LGR and FZD are receptor genes for wnt signaling. 

(Fig.5) The electropherogram of the gene expressions for four candidate genes of lgr6 and fzd8 
treated by RT-PCR. We used cDNAs synthesized with (+) or without (-) reverse transcriptase. 

(Fig.6) The electropherogram of fragmented plasmids treated by RE. We used Apa I and Dra I for 
lgr6_1, lgr6_3 and fzd8, expecting those plasmids to divide into four pieces. We used EcoR V and Pst 
I for lgr6_2, expecting those plasmids to divide into two pieces. Uncut plasmids were used for 
negative control. 

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name Mana MORITA

Member

Supervising Teacher
Name Jin IHARA

Abstract of the Presentation
Title Establishing a Protocol That Can Measure Muscle Contraction/Relaxation

Background

In the future, I would like to pursue my career in the medical field, and I am especially interested in the area of 

paralysis. This particular interest comes from my own experiences, such as having my grandfather suffered from 

body paralysis due to stroke and doing a volunteering activity at a medical facility in the United States during 

my summer break two years ago, where I worked with children with disabilities including body paralysis. 

Therefore, my initial aim for this research was to conduct an experiment that would be able to help patients who 

are struggling with body paralysis. Since paralysis is strongly related with muscle movement 

(contraction/relaxation) and neurons surrounding, I decided to explore this field.

Purpose of the research

The main purpose of this research was to establish a protocol for measuring muscle movement to certain drug 

types. If reliability of this protocol can be proven, this protocol could be used to research more about unfamiliar 

drugs and their effects muscle movement. Furthermore, this protocol can be used to explore this study further by 

anyone who has interest in the area of paralysis, not by myself only. 

Research plan

Preliminary Experiment (Experiment 1) : preparation and understanding of the mechanism [1]

Using a computer simulator (see Figure 1 for how they function), how four types of muscle-relaxant drugs 

influence the movement of muscle was examined. The four drugs used are as followed; i) nicotinic acetylcholine 

receptor (tubocurarine), ii) depolarizing relaxant (suxamethonium), iii) direct-acting skeletal muscle relaxant 

(dantrolene), and iv) a drug that works on motor nerve ending part (lidocaine). The following procedures were 

taken for all four drugs.

1. On the simulator, the drug was added from 1pM and its concentration was gradually increased by ten times. 

When slight reaction could be detected, the concentration was then increased by 3 times. (ex. 1 M 3 M

10 M)

2. EC50(half maximal (50%) effective concentration) was calculated from the graph.

3. On a different specimen, the concentration calculated in the previous step (EC50) was added. Then, 

neostigmine, a muscle contracting drug, was added from 100nM, in the same way as Step 1.

4. The graphs displayed on the computer screen were screenshotted and edited to make one continuous graph.

Experiment 2: construction of the protocol based on Experiment 1 [3][4]

Crayfish ( ) scissors were used for this experiment mainly for moral reasons and for their 

vast availability especially during summer. 

1. Preparation of the crayfish scissor: Ringer’s solution was made. (NaCl 6.0g, CaCl2 0.100g, KCl 0.075g, 

NaHCO3 0.100g in 1L of water) The crayfish scissor was then put into the solution for twenty minutes before 

moving into the experiment (See Figure 11). 

2. Construction of the apparatus: 

a) Constructing equipment for electric stimulation; materials used are an electric stimulator, a voltmeter, six 

resistors (1k a waveform measuring device, two needles, and four cords (See Figure 12).

b) Constructing equipment for muscle movement detection; materials used are an isometric transducer, an 

amplifier, a 500ml cup, a tube, an oxygen supplier, a crayfish (that was prepared in 1.), a thread, and a stand (See 

Figure 13&14)

c) Combining a) and b) into one compete apparatus (See Figure 15&16 for the overall setup)

3. Testing the apparatus WITHOUT any drugs

4. Testing the apparatus WITH the same four muscle-relaxant drugs as Experiment 1(i~iv)

Results of the study Report of progress can also be acceptable

Preliminary Experiment (Experiment 1) 

Figure 2~9 shows that the specimen reacts to the four muscle-relaxant drug types, those alone and also when 

muscle-contracting drugs were added, in a different way. These differences can be explained by understanding 

which part of the muscle each drug affects, as shown in Figure 10. 

Experiment 2

<For Step 1&2> Figure 11~16 show procedures for the construction.

<For Step 3> As shown in Figure 17, there is a regularity in the muscle contraction.

<For Step 4> The result for tubocurarine could not be collected yet. Figure 18~20 show that the crayfish 

scissors showed a reaction of relaxation for all three muscle-relaxant drugs. However, this relaxation can also be 

due to tiredness of the muscle, and further examination are needed to determine this.

Future study plan

My future plan for this research is to repeat testing the four drugs with this protocol since data are not enough. 

Once sufficient data are gathered, I will compare the results with my first experiment. If the experiment goes 

right, the similar results (the shape of the graph) should appear, then the reliability of this protocol could 

increase. After this, I would like to test unfamiliar or unknown drugs with this protocol and make some 

interesting discoveries. 

References 

[1] 2019

[2] 

[3] 

[4]



－95－

Preliminary Experiment (Experiment 1)

Figure 1: Rat diaphragm neuron-muscle specimen of the experimental apparatus [1]

Figure 2: Effects of tubocurarine on electrical stimulation contraction in phrenic nerve-skeletal muscle specimen

Figure 3: Effects of tubocurarine+neostigmine on electrical stimulation contraction in phrenic nerve-skeletal muscle specimen

M
uscle tension (kg)

M
uscle tension (kg)

Figure 4: Effects of suxamethonium on electrical stimulation contraction in phrenic nerve-skeletal muscle specimen

Figure 5: Effects of suxamethonium+neostigmine on electrical stimulation contraction in phrenic nerve-skeletal muscle specimen

Figure 6: Effects of dantrolene on electrical stimulation contraction in phrenic nerve-skeletal muscle specimen

Figure 7: Effects of dantrolene+neostigmine on electrical stimulation contraction in phrenic nerve-skeletal muscle specimen
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Figure 8: Effects of lidocaine on electrical stimulation contraction in phrenic nerve-skeletal muscle specimen

Figure 9: Effects of lidocaine+neostigmine on electrical stimulation contraction in phrenic nerve-skeletal muscle specimen

Figure 10: A diagram showing which part of muscle each drug affect [2]
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Experiment 2

Figure 12: Equipment for electric stimulation

Figure 11: Preparation of crayfish

Figure 14: Equipment for muscle movement 

detection

Figure 13: Equipment for muscle movement detection

Figure 15: Overall setup

Figure 16: details of figure 15
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Since original lines were slightly difficult to see, I traced the line with black pen for all graphs attached below.

Figure 17: Electric stimulation contraction in crayfish scissor’s skeletal muscle

Figure 18: Effects of suxamethonium on electric stimulation contraction in crayfish scissor’s skeletal muscle

Figure 19: Effects of dantrolene on electric stimulation contraction in crayfish scissor’s skeletal muscle

Figure 20: Effects of lidocaine on electric stimulation contraction in crayfish scissor’s skeletal muscle
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Ichikawa High School  

School Name Ichikawa High School

Ants are familiar insects with us. They have eusociality in which they act roles in a colony. I was 
really interested in ants’ recognition way when I knew that ants have a habit of attacking enemies 
which they can’t regard them as the ants from the same nest. The previous research*1*2 showed 
that Cuticular Hydrocarbon, a substance on the body surface, is the key to reveal the way to 
understand how do ants recognize each other. Therefore, I started to research the ants behavior 
in certain conditions and the substance they are said to use to recognize each other.

The purpose for this experiment is to find out what conditions ants use to the recognition and to 
check whether the behavior changes depending on the situation and also reveal

Ichikawa High School  Ichikawa High School  

Figure 2. Food preference of ants, Camponotus japonicus

1st; jelly for insects
2nd; glucose aqueous solution 25 agar 
3rd; 100 agar 

Ants that accidentally went to 100  ager soon left to jelly for insects. Moreover, ant which went to 
glucose aqueous solution 90 agar died the next day.
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Figure 1. The box set up with 5 foods

I set glucose aqueous solution 25.0 agar, glucose aqueous solution 90.0 agar, 100
agar, acetic acid aqueous solution 1.00 agar and insect jelly in a box and put 15 
starving ants into it. Every time, I rearranged the order so that ants couldn’t memorize 
the place. 

Counted the number of ants 
flocked to each foods after 15 
minutes. 
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Abstract of the Presentation
Title Effect of antioxidants on plant growth

Background

In 2019, there were 2 huge disasters, Amazon forest fire and Australia bushfire, both of them caused death of

millions animals and plants. The destroyed ecosystem needs a very long time to recover. So, we hope that we can

find out some methods to help shorten the process.

Antioxidants can help to prevent or slow the damage caused to cells by free radicals and oxidative stress, also a 

study suggested that antioxidants can increase cell proliferation and number (Kuzuya et al., 1991; Kasote et al.,

2015). Therefore, an investigation on the effect of antioxidant on plant growth is carried out to see if they can help

increase the plant growth rate. 

Purpose of the research

To find out whether antioxidant can enhance the growth of plants. 

Research plan

Hypothesis: 

Antioxidants can help enhance the growth of plants.

Method:

4 antioxidants were selected, including, Vitamin C, Vitamin D, Lycopene and Co-Enzyme Q-10, to be

investigated. Wheatgrass were used in the investigation because it is easy to plant, do not require fertilizer and

grow relatively fast.

Separate investigation on each antioxidant would be conducted. Each antioxidant would be made in to 4

different concentrations solution and each solution would be used to plant 20 seeds in 2 separate pot (10 seeds

each). Water would be used as a control test. Germination and growth rate would be measured throughout 3 weeks.

Variables:

Dependent variable Independent variable Controlled variables

Concentration of antioxidant Germination rate Type of soil

Growth rate Mass of soil

Weather (temperature, humidity)

Volume of irrigation

Results of the study Report of progress can also be acceptable

Report of progress: 

Vitamin C:

Data shows that Vitamin C increases the growth rate of wheatgrass compare to water. 

Vitamin C group (11/12/2019)

Lycopene: 

Data shows that Lycopene inhibit the growth of wheatgrass compare to water. 

Lycopene (2/1/2020)

Vitamin-D and Co-Enzyme Q-10 groups are still in the beginning of the experiment.

Q-10 (9/1/2020)

Vitamin D (9/1/2020)

Future study plan

Only herbaceous plants have been included in this investigation, however in an ecosystem, there are also 

woody plants and flowering plants, therefore the effect of antioxidants on those two types of plants should also be 

investigated. 

Also, a longer period of investigation should be conducted, so that the effect of antioxidant to different stage 

of plant growth can be studied as well.

References 
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Abstract of the Presentation 
Title

Research on the Memory Behavior of Fish

Part of the biological response to environmental stimuli is learning behavior, which is related to 
the memory mechanism, so we want to study the relationship between stimulus factor and memory 
mechanism. In this experiment, the fish as the research object, the change of current in the water 
as a stimulator factor, by the change of fish behavior to study the memory mechanism of fish.

1. Observe the fish's reaction to electric field stimulation in the water. 
2. The effects of different electric shock intensity on fish behavior were discussed. 
3. The effect of repeated electric shock intervals on fish behavior was explored. 
4. The effects of other factors, such as flashing and feeding, on fish behavior were discussed. 
5. To explore the effects of mixed stimulation on fish behavior. 
6. Comparing the differences in the behavior of feeding species with that of wild species.

 Experiment I: Memory Time 
1. Place the fish in the entrance preparation area of the experimental device. 
2. Experiment with 30V voltage, open the entrance after power, 5 minutes later, seal the 

entrance, calculate the proportion of the number of areas distributed over time and no 
power. 
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 Experiment II: Electric shock intensity to memory behavior 
1. The voltage values were changed and the 30V, 40V and 50V voltages were tested 

respectively. 
2. Experiment with 30V voltage, open the entrance after power, seal the entrance after 5 

minutes, calculate the proportion of the number of areas distributed over time and the area 
without power. 

3. Experiments at 40V, the entrance is opened after power, and after 5 minutes, the entrance is 
sealed, calculating the proportion of the number of areas distributed over time and the area 
without power. 

4. Experiment at 50V voltage, open the entrance after power, seal the entrance after 5 
minutes, calculate the proportion of the number of areas distributed over time and the area 
without power. 

5. Compared the proportion of the ratio of the power-on area and the non-energizing area 
under different voltage strength. 

 
 Experiment III: Memory Behavior of Different Conditional Factors 
1. Food 

(1) The original power-up area is not energized and is fed in the no-power area, and after 5 
minutes, the proportion of the number of areas distributed over time and the no-power 
area is calculated. 

(2) The original power-up area is not energized and is fed in the original power-up area, 
and after 5 minutes, the proportion of the number of areas distributed over time and 
the no-power area is calculated. 

2. Flash 
(1) The original power-up area is not energized and is irradiated with a blue light in the 

no-power area, and after 5 minutes, the proportion of the number of areas distributed 
over time and the non-energizing area is calculated. 

(2) The original power-up area is not energized and is irradiated with a blue light in the 
original power-up area, and after 5 minutes, the proportion of the number of areas 
distributed over time and the area without power is calculated. 
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 Experiment IV: Mixed stimulation on memory behavior 
1. Electric and Food 

(1) Experiment at 30V voltage, open the inlet after power, and sprinkle some feed in the 
no-power area, during which time to ensure that the feed is located in the non-
energizing area. After 5 minutes, the entrance is sealed and the proportion of areas 
without power is calculated over time. 

(2) Experiment at 30V voltage, open the inlet after power, and sprinkle some feed in the 
energizing area, during which time to ensure that the feed is located in the energizing 
area. After 5 minutes, the entrance is sealed and the proportion of areas without power 
is calculated over time. 

(3) Comparing the effect of feed pull and current thrust on fish is more significant in order 
to scatter feed in the no-power area and feed in the electrified area. 

2. Electric and Blu-ray  
(1) Experiment at 30V voltage, open the inlet after power, and use a blue light in the no-

power area, and experiment in flashing mode. After 5 minutes, the entrance is sealed 
and the proportion of areas without power is calculated over time. 

(2) Experiment at 30V voltage, open the inlet after power, and use a blue light in the 
energized area, and experiment in flashing mode. After 5 minutes, the entrance is 
sealed and the proportion of areas without power is calculated over time. 

 
 Experiment V: Repeated stimulation 
1. Repeat electric shock interval 

(1) Power up for 5 minutes at 30V and 30V and 5 minutes after 30 minutes. 
(2) Calculate the proportion of the number of areas distributed over time in the original 

and non-energizing areas, and compare whether repeated 2 electric shocks prolong 
the memory effect of the fish. 

Results of the study Report of progress can also be acceptable

1. Experiments confirm that fish can feel the tiny currents in the water and produce evasive 
behavior, which can be represented by observing the length of time it takes for the fish to 
delay entering the electrified water. 
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2. To study the experimental results under different electric shock strength, the time required 

for the fish to swim back to the original energizing area increased significantly when a 
stronger voltage was applied. The effect of this time delay shows that fish change learning 
behavior because of memory mechanisms. 

    
3. In the preliminary experimental results of exploring other conditional factors, the effect of 

food on fish can be confirmed in the case of food induction alone, so that the fish swims to the 
food. With the simple light-flashing exposure, it can be confirmed that the flashing blue light 
stimulates the fish less, and there is no significant difference in distribution. 
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4. The follow-up experiments further explored the experimental results of mixed stimulation 

on memory behavior, between the stimulation of electric shock and induced feeding, after 
many times and a large number of comparisons, it can be seen that the stimulation caused 
by electric shock is greater than the desire of fish to eat, and between the stimulation of 
electric shock and blue light, it can be seen that the stimulation caused by electric shock is 
greater than the stimulation given to fish by blue light. 
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5. Repeated 2 electric shocks reduce the proportion of fish entering the original energizing 

area, which determines that the memory effect of the fish will be prolonged. 

1. Explore the effect of repeated electric shocks on fish behavior.
2. Compare the differences in the behavior of feeding species with the behavior of wild species. 
3.Increase the experimental data and increase the persuasiveness of the experimental results. 
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Abstract of the Presentation

Title The Study on the developmental pattern of Staghorn Fern and 
the differentiation factors affecting leaf patterns

Background

The Common Staghorn Fern (Platycerium bifurcatum) grow high on the trunk and 
prefer to withstand high and low temperatures in semi-warm places and can be 
directed by the sun. And the Triangle staghorn fern (Platycerium Stemaria) grows on 
the trunk because it is a variety from Africa, unlike most Staghorn Fern, and likes 
dark, damp, hidden places. Due to the difference between the growth environment of 
the two Staghorn Fern, the root leaf pattern of the two Staghorn Fern was discussed, 
and the situation of the humus graft-collecting leaves (humus leaves) or nutritional 
leaves was discussed.

The differences in growth rate and stomatal density of different types of Staghorn 
Fern, the differences in the differentiation of Staghorn Fern leaves, and the growth and 
development of Prothallium in different environments were discussed.

Purpose of the research

1.A comparison of the patterns of different types of Staghorn Fern stalks and leaves.
2. To explore the differences in the growth physiology of different functional         

leaves of Staghorn Fern
3. To explore the structure and function of the hairy on the nutritional leaves.
4. To explore the process of growth and development of Prothallium.

Research plan

A comparison of the patterns of different types of Staghorn Fern stalks and 
leaves
[Experiment 1]: Compare the difference between the stem and leaf patterns of the 

Triangle Staghorn Fern and the Common Staghorn Fern
1. Compare the appearance of humic and nutritional leaves of Triangle Staghorn Fern 

and Common Staghorn Fern
2.Measure the length of the mature humus leaves and nutritional leaves of the 

Triangle Staghorn Fern and the Common Staghorn Fern using cotton thread, and 

calculate its ratio 

Explore the differences in the growth physiology of different functional          
leaves of Staghorn Fern
[Experiment 2]: Compare leaf length ratio and growth rate difference between humus 

leaves and nutritional leaves
1. Measure the leaf length of humus leaves and nutritional leaves of Common 

Staghorn Fern by cotton thread, and calculate their ratio.
2.Continuous weekly observation records the change of leaf growth and ratio.
[Experiment3]: Compare the stomatal distribution and density of different functional 

leaf of Staghorn Fern
1. Cut out the leaves of humus leaves and nutritional leaves of Common Staghorn 

Fern.
2.Put them under a Digital compound microscope to observe the stomatal distribution 

of the upper and lower epidermis.
3.Under the magnification of 100 times, set 500 × 500 as the observation area to 

calculate the stomatal density.

Explore the structure and function of the hairy on the nutritional leaves
[Experiment 4]: Explore the structure of hairy on nutritional leaves
1.Cut some leaves of the nutritional leaves of the Common Staghorn Fern and 

Triangle Staghorn Fern respectively.
2.Place it under a Digital compound microscope to observe the hairy on nutritional 

leaves structure and distribution of piloses on the upper and lower epidermis.
[Experiment 5]: Explore the water-dling capacity and anti-fouling capacity of the 

hairy structure on the nutritional leaves
1.Add water droplets to the upper or lower surface nutrition leaf of the Staghorn Fern

and observe the state of the water droplets on the leaves.
2.Drop the water-soluble pigment on the upper or lower surface of the Staghorn Fern

nutrition leaf, and observe the state of the pigment on the leaf.
3.After 2 minutes of placement, wash the pigment with water or solvent to see if the 

leaf surface is stained.

Explore the process of growth and development of Prothallium
[Experiment 6]: Explore the growth of Prothallium on water moss
1.Time of Prothallium growth
2.The pattern of the Prothallium body
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Results of the study Report of progress can also be acceptable

1. The Common Staghorn Fern have slender nutritional leaves, smaller area of humus 
leaves, smaller area and diameter of nutritional and humus leaves (Figure 1), while 
the area and diameter of the Triangle Staghorn Fern are larger (Figure 2), On the 
growth of Triangle Staghorn Fern in a humid environment, it needs a lot of 
evapotranspiration to absorb the water from the roots to prevent the entire plant 
from rotting.Therefore, the larger leaf area is good for evapotranspiration. The 
Common Staghorn Fern grows in a relatively dry and sunny place and the small 
evapotranspiration to help them maintain moisture, so the leaf area is small.

2. The growth of the Triangle Staghorn Fern is better than that of Common Staghorn 
Fern, whether in the length, area or weekly growth of the leaves.
The overall stomatal density of the Triangle Staghorn Fern is higher than that of 
Common Staghorn Fern, which confirms the inference of the above. Overall, the 
number of stomatal density on the back nutritional leaves of the two Staghorn Fern
is more than the positive, The exception is the humic leaf of Triangle staghorn fern, 
whose number of frontal stomata is greater than that on the back. Whether it is 
related to its growth environment needs further confirmation.

3. Two kinds of Staghorn Fern in the growth of the nutritional leaves will produce a
white hairy structure (Figure 3, Figure 4(under the Digital compound microscope)), 
in the growth can protect the nutritional leaves from external excess moisture and 
dirt interference, to help the Staghorn Fern themselves can provide nutrients stably.

4. The growth of Prothallium can be seen, the Prothallium grows from the spore, the 
growth of tiny young leaves can be seen (Figure 5, Figure 6(under the Digital 
compound microscope)). Due to the long growth time, there is not enough data to 
show how long it takes to grow into a complete Staghorn Fern, and the pattern of 
the complete Prothallium of Staghorn Fern body, we will continue to observe and 
study in the future, a step deeper to explore the growth of Prothallium of Staghorn 
Fern the circumstances of education.

Figure 1 Figure 2

Figure 3 Figure 4

Figure 5 Figure 6
Future study plan

1. Explore the conditions and regulation mechanism of the differentiation of different 
functional leaves of Staghorn Fern, placing Staghorn Fern under different 
temperature and humidity and brightness, as well as different attachment stability 
differences, the differentiation of functional leaves and the difference of stomatal 
density can be discussed, hoping to find out the law.  

2. In addition to culture and observation of the Prothallium, further discussion  for the 
growth and development of the prothallium.
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Abstract of the Presentation
Title

An Exploration for the Distribution, Formation and Function of Water Drops on the Cobweb

Background

The formation of water drops on the thread can be roughly divided into physical and chemical explanations. 

Physically, in addition to cohesion and surface tension (1. ,2007), and it's also related to the drop speed of 

water droplets, which is slower than 2m / s and the size of water droplets (2.Wonjung Kim, 2016); chemical 

hydrogen bonds and Spindle-knots, internal protein protrusions (3.Claire Asher, 2016), had been encountered in 

shrinking when it comes to water causes water droplets to collect (4.Todd.A.Blackledge, etc, 2009).

However, few studies have put forward hypotheses or conclusions about how water droplets are distributed. 

In addition, apart from the distribution of physical and chemical properties of spider webs, will spiders 

themselves become one of the variables? Are these distribution differences related to spiders' survival?

Purpose of the research

1. Understanding the distribution and regularity of water droplets on the cobweb.

2. Inferred distribution function.

(1) How does the water droplet stay on the spider silk and what is the principle?

(2) Why do water drops differ in size?

(3) Is the distribution of water drops relevant?

(4) Distribution cause function?

Research plan

Results of the study Report of progress can also be acceptable

In the calculation of the distribution of water droplets, we can know that cross> horizontal silk> vertical 

silk> the center of the web (Fig c, e, h). Also, the number of smaller water droplets was greater than the large 

water droplets, both phenomena were mainly due to the spider's movement process (Fig k, l, m). When the spider 

moved, silks were pulled, which changed the angle of the spider silk. Because of this, there have been more drops 

of water under the web (Fig h). Additionally, there were almost no water droplets attached to the center of the 

web. After the experiments, it was found that neither alcohol (lipophilic property test) nor water droplets could 

stay on the center web (Fig e, h).

When the web with drops was exposed to UV irradiation, it was be found that the center of the web where 

there were no water drops wasn't easy to see, and the grid web reflect more UV due to the denseness, and each 

silk which makes people create "optical illusions" (Fig u, v), I considered that there were multiple lines 

overlapping. It was speculated that these phenomena were related to spiders' predation and enemy defense 

mechanisms. Because spiders are often in the center, UV reflection was not obvious and birds were not easy to 
detect (Fig s, t) Fig w, x, y). Insects are mostly "positive phototaxis", and reflected light can obviously increase 

the predation probability.

Future study plan

1. Fog Collector

"Fog Collector" is a bionic product of existing spider webs that can be used to capture water vapor in 

the air. The distribution conclusions obtained by experiments can make the collection efficiency of water 

drops better.

2. Waterproof Textile

The raincoat is still wet in heavy rain, and the main part of the water is at the connection of the fabric. 

It can be found in the experiment that the center of the cobweb remains easy to dry and waterproof in the 

lipophilic and hydrophilic tests, in other words, drops are less likely to stay. After understanding the reason, 

applying this technique to the fabric should reduce the water leakage problem of the waterproof fabric.
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Distribution

Figure a, b: The cobweb photo on the net and it’s schematic diagram.
Figure c: Calculation of water droplets (Fig. b). The order of quantity is cross> horizontal> vertical> center.

Figure d, e: The on-site cobweb photo and it’s schematic diagram.
Figure f: Calculate how many silks are needed to support it’s weight under each biggest drop (Fig. e), and we can 
find that all the silk is more than two. Additionally, the center of the web almost had no drops.

Figure g, h: The on-site cobweb photo and it’s schematic diagram. In Fig. h, the drops on the horizontal silk is 
gather than the vertical silk. The center of the web almost had no drops, neither. Then, the drops are mainly 
concentrated below.

Figure i: Calculation of water droplets from Fig. b.
Figure j: Calculation of water droplets from Fig. e.
From Fig. i, j, we can find the large a drop is, the less the number are.

The silks number under the biggest drop

Silk

Number

Number

Size

Number

Size

Calculation of water droplets from Fig. eCalculation of water droplets from Fig. b

Calculation of water droplets in pie chart
Formation

Figure k, l, m: When the spider moved, it pulled the web, and turn water to droplets.

Figure n: The clear silks. Figure o: Fig. n, which contaminated with soil.
Fig. n, o: Conclusion of both, the more protruding structures on the threads, the easier it is to form drops of water.

Figure p: The cobweb with alcohol. Figure q: The cobweb with water. Figure r: The dry cobweb.
Fig. p, r: Alcohol couldn’t stay on cobweb neither center nor grid. 

Function

Figure s: Flash light on the web and seen in front of it.
Figure t: Flash light on the web and seen below.
Fig. s, t: If bird fly on sky, it’s harder to find its prey.

Figure u: UV light on the grid web.  Figure q: UV light on the center web.
Fig u, v: UV light was reflected obvious on the grid than the center.

Figure w: Spectrometer with UV light reflected on dry silk.
Figure x: Spectrometer with UV light reflected on small drop.
Figure y: Spectrometer with UV light reflected on big drop.
Fig w, x, y: Big drop can reflect most UV light that why the center of the cobweb almost had no drop.
It can help it not seen by natural enemies.
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Abstract of the Presentation

Title

Background

Purpose of the research

Research plan
In this study, our experiments start with U87 cell culture. We proceeded SRB assays to find out 

inhibitors with obviously inhibitory effects. After that, we use flow cytometer to know which phase 
of the cell cycle the drugs impede and speculate how CK1 inhibits cell growth. The following figure 
is our process chart. 
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Results of the study Report of progress can also be acceptable

651( M) One Two Three Four Average Degree of 
inhibition

GI50 

1 81.39 98.91 84.88 112.68 88.39 11.61  
3 86.44 58.85 54.39 79.28 64.17 35.83 4.63  
5 63.20 44.05 30.50 93.76 45.92 54.08  

650 ( M)        
1 100.43 69.79 52.38 59.76 60.64 39.36  
3 61.62 40.27 36.73 11.27 46.21 53.79 1.92  

10 94.81 16.48 13.27 9.46 13.07 86.93  
664 ( M)        

3 90.62 91.51 77.92 90.74 90.96 9.04  
10 79.22 50.59 37.52 47.28 45.13 54.87 9.93  
20 71.86 41.27 28.68 19.92 29.96 70.04  

640 ( M)        
10 90.62 105.68 91.58 85.71 89.31 10.69  
20 79.22 99.14 91.55 73.44 81.40 18.60 225.91 
30 71.86 98.28 82.31 71.43 75.20 24.80  

639 ( M)        
10 101.73 109.05 95.41 108.45 106.41 -6.41  
20 84.99 112.34 99.57 30.58 98.97 1.03 27.75 
30 20.92 98.76 39.01 22.54 27.49 72.51  

cell 
culture SRB screening 

drugs

FLOW analyze 
result discuss

Chart one 

Figure one 

Figure two 

Figure three 

Chart two 
Future study plan
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Abstract of the Presentation 
Title

Developing microwave assisted protein digestion method to accelerate the immunoglobulin molecular feature 

discovery for autoimmune diseases.

Background

A novel and efficient analytical platform always benefits the discovery of bio-signatures for disease. Mass 

spectrometry is currently one of the most powerful analytical tools in biological and clinical application. In this 

study, we would like to target human immunoglobulins and their molecular features as bio-signatures for 

autoimmune diseases: autoimmune pancreatitis and IgA nephropathy. Since biological samples are composed of 

different molecules at a variety of levels, an efficient sample preparation process is necessary before instrumental 

detection. Therefore, the development of IgG and IgA sample pretreatment methods coupled to mass 

spectrometry is the research direction of the laboratory. The aim of this study is to develop microwave protein 

digestion/extraction technology to accelerate the mass spectrometric analysis of immunoglobulin for the 

molecular characteristics of clinical specimens. The current research results showed that microwave protein 

digestion technology can greatly shorten the sample pretreatment time.

Purpose of the research

We hope to accelerate the analysis of the molecular characteristics of immunoglobulins and confirm the molecular

stability of IgA and IgG after microwave treatment.

Research plan

Reagents Instrument

Rituximab (RTX) dry bath

Ammonium bicarbonate (ABC) Intelli Mixer

Dithiothreitol (DTT) Microbalance

Indoleacetic Acid (IAA) Electric Centrifuge

Trypsin microwave

Formic Acid (FA) Ice maker

Immunoglobulin A (IgA) Vortex-genie
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Immunoglobulin G (IgG) Micropipette

Turbo thermo shaker Waters UPLC-TQXS 

1.Ssample preparation of monoclonal antibody- Rituximab

(1) 3.5 μL RTX + 696.5 μL 50 mM ABC

(2) Add 50 μL RTX solution to 1.5 μL eppendorf 12 tubes

(3) Add 1 μL of 550 mM DTT to each tube

(4) 45 minutes into a dry bath at 56°C

(5) Take it out and leave it at room temperature for 5 minutes

(6) Add 2 μL of 450 mM IAA to each tube

(7) Place in the dark for 45 minutes

(8) Add 5 μL Trypsin

(9) Divide every 2 tubes into a group, a total of 6 groups

(10) The first group is placed in Turbo thermo shaker 300 rpm 37°C 16 hours

(11) The second group of open lids placed in a microwave oven 700W for 1 minutes

(12) The third group of open lids placed in a microwave oven 700W for 3 minutes

(13) The fourth group of open lids placed in a microwave oven 700W for 5 minutes

(14) The fifth group of open lids placed in a microwave oven 700W for 7 minutes 

(15) The sixth group of open lids placed in a microwave oven 700W for 9 minutes

(16) Add 6 μL 10% FA to each tube after taking out

2.IgA/IgG first experiment

(1) Wash the beads twice with PBS

(2) Add 135 μL PBS to the beads

(3) Add 16 μL serum

(4) Place in the rotary shaker for 1 hour

(5) Wash the beads three times with PBS

(6) Add 50 μL 50 mM ABC

(7) Add 1 μL of 550 mM DTT to each tube

(8) 45 minutes into a dry bath at 56°C

(9) Take out and leave at room temperature for 5 minutes

(10) Add 2 μL of 450 mM IAA to each tube

(11) Placed in the dark for 45 minutes

(12) Add 5 μL Trypsin

(13) Divide each 2 tubes into a group of 6 groups in total

(14) The first group is placed in Turbo thermo shaker 300 rpm 37°C 16 hours

(15) The second group of open lids placed in a microwave oven 700W for 1 minute

Taipei Municipal Yong Chun High School 
(16) The third group of open lids placed in a microwave oven 700W for 3 minutes

(17) The fourth group of open lids placed in a microwave oven 700W for 5 minutes

(18) The fifth group of open lids placed in a microwave oven 700W for 7 minutes

(19) The sixth group of open lids placed in a microwave oven 700W for 9 minutes

(20) Add 6 μL 10% FA to each tube after taking out

3.IgA/IgG second experiment

(1) Wash the beads twice with PBS

(2) Add 135 μL PBS to the beads

(3) Add 16 μL serum

(4) Place in the rotary oscillating mixer for 1 hour

(5) Wash the beads three times with PBS

(6) Add 50 μL 50 mM ABC

(7) Add 1 μL of 550 mM DTT to each tube

(8) 45 minutes into a dry bath at 56°C

(9) Take out and leave at room temperature for 5 minutes

(10) Add 2 μL of 450 mM IAA to each tube

(11) 45 minutes in the dark

(12) Add 5 μL Trypsin

(13) The first tube is placed in Turbo thermo shaker 300 rpm 37°C 16 hours

(14) Open the lid of the second tube and place it in the microwave 700W for 1minute

(15) Open the lid of the third tube and place it in the microwave 700W for 4 minutes

(16) Open the lid of the fourth tube and place it in the microwave 700W for 7 minutes

(17) Open the lid of the fifth tube and place it in the microwave 700W for 10 minutes

(18) Open the lid of the sixth tube and place it in the microwave 700W for 13 minutes

(19) Open the lid of the seventh tube and place it in the microwave 700W for 16 minutes

(20) Open the lid of the eighth tube and place it in the microwave 700W for 16 minutes

(21) Add 6 μL 10% FA to each tube after taking out

(The eighth tube should be microwaved for 19 minutes, but the solution has evaporated to dryness during the

microwave process, so it only microwaved for 16 minutes.)
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(Sample) 

Results of the study Report of progress can also be acceptable

1.RTX experimental results

2. IgA/IgG first experimental results
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3. IgA/IgG second experimental results 

After analyzing RTX by mass spectrometry, it was found that sample No.7 and sample No.8 had the highest 

signal values, representing five minutes of microwave, which could achieve high-efficiency protein digestion 

and obtain a strong chromatographic mass spectrum signal.

For IgA purified samples, it can be seen that the response of IgA has an increasing trend, which means that the 

longer the microwave time within the time limit, the more efficient protein digestion can be achieved with 

stronger mass spectrometry signals.

After the IgG analysis, the signal increased up to 5 minutes of treatment, but decreased when we increased the 

treatment time. It may be because the beads we used are magnetic material, which caused stability issue on 

analytes.

It is known from the current experimental results that microwave treatment can accelerate the protein digestion

process, but it is necessary to pay attention to the kind of affinity bead material used for protein purification. 

Agarose purification beads are more stable than magnetic beads under microwave treatment, so the results of two

batches of IgA purification analyses showed stronger signals comparing to the batch of IgG analysis (magnetic

beads).The overall observation showed that the samples can achieve the best protein digestion result in 5-7

minutes, which greatly shortens the time compared with the traditional method of 16 hours, and has the potential 

for application in high-throughput sample analysis.

Future study plan

We will evaluate the application potential of agarose or sepharose beads for IgG purification, and 

further optimize the time and wattage of microwave digestion after purification. Finally, after the 

method reproducibility is confirmed, it will be applied to clinical samples for bio-signature discovery.
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Abstract of the Presentation
Title

The usefulness of Rhodamine B in cell experiments

Background

Heat treatment is use high temperature to reduce cancer cell viability. Whether cancer cells or normal cells

will die when it overheated. Therefore, it’s important to measure and control cell temperature in surgeries.

However, it is difficult for us to accurately measure the temperature of cells. Thus, I want to stain the mitochondria

with Rhodamine B, which is known to change fluorescence intensity due to temperature changes. By detecting the

fluorescence intensity, I can measure the temperature of both normal and cancer cells. I hope this technique can

enhance the cancer therapy technology in clinical medicine. 

Purpose of the research

1. Observing whether Rhodamine B can attach to beads.

2. Observing phagocytosis of beads in normal and cancer cells.

Research plan

Results of the study Report of progress can also be acceptable

I. Observation of Rhodamine B beads on the surface

  (A) A549: (The triangle refers to bead)

  (B) NIH3T3: (The triangle refers to bead) 

II. Observation of intracellular beads in bright field

(A) A549: (The triangle refers to bead)

(B) NIH3T3: (The triangle refers to bead)

III. Fluorescent Rhodamine B and Hoechst 33342

(A) A549: (The triangle refers to bead)

(B) NIH3T3: (The triangle refers to bead)

Discuss

I. When I observed Rhodamine B fluorescence image of A549 cells, I found that besides the beads, 

there are other places in the cell emitting light. At present, the possible inference is that Rhodamine 

B enters the cell through diffusion. 

II. The sticky situation of beads. During the observation process, you will see some piles of beads. 

This pile of sticky conditions can lead to poor cell engulfment. At present, the possible reasons are 

speculated :

(A) The beads themselves are sticky.

(B) They are added Rhodamine B.

(C) The beads have been left for too long.
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Future study plan

In the future study plan, I want to take advantage of the fact that Rhodamine B changes fluorescence intensity 

due to temperature. I will observe the temperature change of cells by quantifying the fluorescence intensity. At the 

same time, I can study whether Rhodamine B can directly enter A549 cells due to diffusion. In addition, I can also 

observe the adhesive state of beads in the A549 cells.
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Believe or not ~Microplastics can affect the life of Daphnia magna (waterfleas)

Recently, environmental issues has been paid more attentions. People use a lots of plastic products which 
are not properly recycled and directly to landfills and sometimes carelessly discarded. Plastic wastes are washed 
away by water or blown into the sea by wind. Plastics go through pyrolysis for a long time and will become 
plastic particles (microplastics) which invisible to the naked eye. Microplastics are very tiny and spread to 
everywhere of the ecology system, they are easily ingested by organisms.

 (waterfleas) is zooplankton at the base of the food chain in freshwater ecosystems, and 
considered as keystone species. It is a filter feeder animal and its filter-feeding method cannot selectively ingest 
foods, and has the chance to ingest microplastics in contaminated fresh water ecosystems.  has 
long been used as an indicator for toxicological tests because its body is transparent and easy to observe. It has 
a short life cycle, and can produce offspring in about a week, and the number of offspring per generation is large 
(Fig.1). is parthenogenetic, which can reduce individual differences in experiments. Based on above 
characteristics, we choose as the test organism for this experiment.

1. Does  expose to microplastics affect its body size of adult?
2. Does expose to microplastics affect the number of days from born to start laying eggs?
3. Does expose to microplastics affect the number of its generations?
4. Does expose to microplastics affect its food intake?

Researchplan
In this study, sp. was used to feed , and at the same time, Polystyrene (6-8 m in 

diameter) with a diameter similar to that of  sp. was also fed to  to study its effects.
1.1 In this study, a pilot experiment was first performed. The water quality test of and the 

palatability test of microplastics were performed. The water quality test of was performed 
with two types of aerated water after the removal of chlorine (tap water left for 24 hours to remove chlorine 
gas) and boiling water (hot water from a water dispenser and left for more than 24 hours) in the experimental 
group, and distilled water was used as the control group. The results showed that had the 
highest activity in the aerated water so it was chosen as the environment for breeding 

1.2 The palatability of on microplastics was configured with three concentrations of plastic 
particles of 0.1 mg/L, 1 mg/L, and 10 mg/L. It was found that ingested plastic particles in all 
three kinds of concentrations.

1.3 In another pilot experiment, the effect of the frequency of water change on the health of was 
set up in four experimental environments: using a 500 ml beaker and changing the water once every two days, 
once every three days, not changing the water before the experiment was terminated, and using the 1L beaker 
but not changing the water before the experiment was terminated. It was found that the number of populations 
was the highest in 1 L beaker without water change on the fourteenth day and once every other day in 500 ml 
Considering the simplicity of the experiments, we chose the experimental configuration of 1 L beaker without 
water change.

2.1 This experiment is to explore the effects of exposure to different plastic particle environments on the 
reproduction of Daphnia magna. The experiments were divided into a control group of pure aerated water and 
two experimental groups of different concentrations of plastic particles, each containing a concentration of
0.01 mg/L and 0.1 mg/L in the water environment. After the first offspring were born, the offspring of 

was placed in different plastic particle environments according to their parental treatment groups. The 
offspring of the control group were kept in a plastic particle-free environment, and the children of the plastic 
particle environment group would return to both the plastic particle group (MP) of the same concentration in 
the parental treatment group and return to a clean plastic particle-free environment (R) (Fig.2).

2.2 Another test explored the effect of exposure to microplastics on the food intake of Daphnia magna. The 
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control group was in pure aerated water and four experimental groups of different microplastics concentrations, 
each containing 0.01 mg/L, 0.02 mg/L, 0.04 mg/L, 0.08 mg/L in a 1 L beaker of water.

3. Fluorescence microscope (ZEISS Axio Imager 2) and spectrophotometer (PASCO PS2600 spectrophotometer) 
were used to monitor the concentration of chlorella cells in the cultivated environment to observe the feeding 
situation of Daphia magna. The length of was recorded by a MICROTECH C1500-LED. The 
growth rate and the survival rate of Daphnia magna were recorded. The number of first generation of offspring 
(F1) was counted and the number of days from being born to start laying eggs was recorded
to observe the effect of plastic particles on the reproduction of .

Results of the study Report of progress can also be acceptable
The results show that

1. The body length of new-born exposed to plastic particles is lower about 86 μm than that 
of the control group. In the Fig.3 recovery group, the large fleas were higher than the ones in plastic particle 
environment, and there was a tendency to recover, about 60 m. However, compared with the control group, the 
effect of plastic particles can still be seen, and the body growth is lower.

2. Using the first egg-laying of as its indicator of sexual maturity, the maturity age of 
Daphnia magna exposed to plastic particles is about 2 days later than that of the control group. The maturity of 
the large fleas tends to be delayed (Fig.4).

3. The average number of larvae born to female fleas exposed to plastic microparticles has a tendency to 
slow down compared to the control group. The average number of children in the plastic particle group is less 
than the average number of children in the control group (Fig.5)

4. The total number of populations in the three groups of 0.1X, 0.2X, and 0.4X on the day the experiment 
was suspended (the twelfth day) were significantly different from the control group (p<0.05). The number has 
been suppressed (Fig.6). In the 0.8X group, the medium and large scale fleas died out on the seventh day, and 
there was a significant difference with other groups (p<0.05). This indicated that the 0.8 mg/L is the limit value 
of the plastic particle concentration level in this study.

5. According to the OD value at the wavelength of 682μm as an indicator of chlorella concentration in the 
environment, the concentration of green algae in the 0.8X group was significantly different from the control 
group, 0.2X, and 0.1X on the fourth day (p<0.05) (Fig.7). 
    6. The survival rate of larvae in the plastic granule group was lower than that in the control group, but the 
larvae had a tendency to recover after being placed in the recovery group. The survival rate of the recovery group 
was not significantly different from the control group (p>0.05) (Fig. 8).

According to the experimental results,  will ingest Polystyrene plastic particles at the same 
time in the process of filtering food. In the environment of high concentration of microparticles (0.08 mg/L), 
parent flea. It will be affected by polystyrene plastic particles, causing a significant reduction in food intake (P 
<0.05) (Fig.7). F1 birth days have a tendency to prolong (Fig. 4) and the number of F1 individuals has decreased 
(Fig. 4), and a decrease in body length has been observed (Fig. 3). The F1 survival rate of Daphnia magna in the 
environment with PS (0.01 mg / L) is lower than that in the control group (fig.8), but when F1 at birth was 
returned to plastic-free environment, its growth situation has a tendency to recover (Fig.3 ).

At the concentration of plastic particles of 0.01 mg/ , 0.02 mg/L, 0.04 mg/L, and 0.08 mg/L, the number of 
F1 individuals decreased significantly (p<0.05) and at the concentration of 0.08mg / L, the parent all died out on 
the 7th day (Fig.6). This study speculates that Polystyrene will affect the reproduction and growth of 

.
Future study plan

The future plan of the study will consist of two parts. The first is to study the environmental effects on 
caused by various shapes, various materials and various concentrations of mircoplastics. The second is to 

evaluate if the existence of microplastic would induce chlorella sp. and green algae to lump into pieces which 
could negatively affects the food intake of . 

References
Martins, A., & Guilhermino, L. (2018). Transgenerational effects and recovery of microplasticss exposure in model 
populations of the freshwater cladoceran Daphnia magna Straus. Science of The Total Environment, 631, 421-428.
Kuroshio Ocean Education Foundation (2019). Preliminary investigation report on surface plastic particles in the 
coastal waters of Taiwan. https://ppt.cc/fv8mZx

The Affiliated Senior High School of National 
Chung Hsing University 

Figuree 11 Thee reproductivee cyclee off Daphniaa magna.. 
 

 

0

50

100

150

200

250

C 0.01mg/l–R 0.01mg/l–MPmicroplastic concentration



－107－

The Affiliated Senior High School of National 
Chung Hsing University 

 
 

Figure3: The effects of exposure to different concentrations of microplastics (MP) on the average body 
growth of the first offspring (All Daphnia magna in the 0.1mg/L group died out before starting to lay eggs)
The 0.1 mg/L-MP group was the offspring of Daphnia magna exposed to the same concentration as the parent 
flea. The 0.1 mg/L-R (Recover) group was the offspring of Daphnia magna which was moved to the same clean 
and plastic-free environment as the control group after birth.
The average body growth is defined as the average increase in body length (the longest distance from the top 
spine to the tail) of the individual larvae in each group during the experiment. The average body growth in the 
0.01 mg / L plastic particle group tends to be suppressed.

 
Figure 4: Effects of Daphnia  expose to different concentrations of plastic particles on the number of 
days that the parent Daphnia had the ability to lay eggs (all  in the 0.1 mg/L group died out before 
starting to lay eggs)(p<0.05)

 
Figure 5 The numbe of offsprings produced by a  in the first litter.
The number of offspring is colculated by the average of the total broods released in one delivery beaker. (There is 
no data for group 1mg/L because all Daphnia magna in this group died out before they started laying eggs.) There 
is a decreasing tendency in the number of offspring released in group 0.01mg/L.
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Figure 6: population of  in each group at the last day of experiment.
Population of group 0.01 mg/L, 0.02 mg/L, 0.04 mg/L, and 0.08 mg/L were significantly (p<0.05) reduced 
comparing to control group. Population of group 0.08 mg/L was significantly (p<0.05) reduced comparing to group 
0.01mg/L, group 0.02mg/L, and group 0.04mg/L. No significant effects on the populations among group 0.01mg/L, 
0.02mg/L, and 0.04mg/L.

 
Figure7 : Optical densities (OD) at 682 nm (OD 682) of environment of each group during experiment. 
OD at 682 nm is related to the concentration of sp. in ’s living environments. Each lines 
stands for different microplastics concentration treatments. OD at 682 nm of group 0.08 mg/L is significantly 
(p<0.05) higher than group 0.02 mg/L, group 0.01mg/L, and control group at the 4th day.

 
Figure8: The survival rate of  progeny living in different plastic particle groups (the 0.1 mg/L 
plastic particle group died out before starting to lay eggs)
The 0.1 mg/L-MP group was the offspring of  exposed to the same concentration as the parent fleas. 
The survival rate of 0.1 mg/L-MP tends to be suppressed, and compared 0.1 mg / L-MP to 0.1 mg / L-R, the survival 
rate of 0.1 mg/L-R (Recover) tends to recover.
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Abstract of the Presentation
Title A proposal to make soil conditioner to improve agriculture in Africa

Background

 There are many people in the world suffering from hunger. The reasons are varied. One reason is the quality of 

soil. If the soil quality is poor, enough food cannot be produced. The situation in the Democratic Republic of the

Congo is very serious with 770,000 people suffering from hunger. (referencing to ) The soil in Central Africa

is red soil called ‘oxysol’ and is not good at keeping nourishment. (referencing to ) The diet in the Congo

mainly consists of carbohydrates. Small farmers don’t have enough money to buy chemical fertilizer. We wanted

to make a soil conditioner to help reduce hunger.

Purpose of the research

 To make a soil conditioner that everyone can get reasonably and easily. As a result, increase the agricultural

output and decrease the number of hungry people. In addition, to help to achieve SDGs target 2 ‘ZERO HUNGER’.

Research plan

Two experiments were carried out.

In the first experiment, soybeans were grown under seven conditions. Three kinds of soil and two kinds of soil

conditioners were used. About soil, red soil in from Okinawa (fig.1) and glass beads (fig.2) with added iron oxide

and magnesium oxide were used, because it is similar to the soil in the Congo. Black store-bought soil was also

used to compare. About soil conditioner, banana peels (fig.3 4) and egg shells (fig.5) were used. Banana peels

are rich in otassium, calcium, phosphorus and magnesium. Egg shells are rich in calcium. There were used

because they are produced in the Congo. (referencing to ) Three soybeans were grown in each condition and 

observed. After 78 days, they were harvested and the number of leaves, beans, and germinated soybeans were

counted, and the height and dry weight was measured.

In the second experiment, the pH of each soil was measured to research the reason of the result of the first 

experiment. The soil was dissolved in purified water and measured using pH test papers.

In the third experiment, soybeans will be grown again in small boxes to observe their germination and compare 

these results with the first experiment’s result to research why soybeans grown with banana peels and egg shells

didn’t germinate well. They will be grown under the same seven conditions, plus the two additional condition of 

black soil with banana peels or egg shells.

Results of the study Report of progress can also be acceptable

Result of the first experiment. The germination rates, in the soybean plants grown with banana peels and those 

grown with egg shells were low, the highest number was that of the soybean plants grown in black soil with 

nothing added. In height, soybean plants grown with banana peels and egg shells were also low. About the result

of the number of leaves, the soybean plants grown in red soil had the least, and the plants grown in glass beads

with banana peels had the most. About the result of the number of beans, a significant difference was not observed.

About the second experiment, the pH of each soil was 5, so no significant different was observed. 

 About the third experiment, because it seems that some constituents in banana peels or egg shells prevent the

growth of soybeans, it is expected that the number of soybean plants grown with banana peels or egg shells in 

black soil will be fewer than plants that were grown with nothing added in black soil.

Future study plan

 To carry out future experiments to grow soybeans with different materials to make effective soil conditioner. For 

example, an experiment dissolving banana peels and used as soil conditioner has been planned. In addition, to 

consider how to introduce this project to Congo.

References 
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Abstract of the Presentation
Title Biomimetics ~Application Of Butterfly Scales~

Background

 This research originally began with an interest in the application of biomimetics in science and technology. 

Information about butterflies not being able to fly if they lose their wing scales was found when searching online

about biomimetics. Research was started with great interest. If the information is correct, there is a possibility for

this to be applied to aircraft.

Purpose of the research

To investigate the authenticity of the information that the butterflies without wing scale cannot fly. To 

apply the wing scale structure to real life.

Research plan

To observe the difference in flying butterflies with and without scales.

To observe butterfly wings and wing scales with a microscope.

To consider methods of application based on experimental results and aim for realization. 

Results of the study Report of progress can also be acceptable  

Results from the observation. Wing scales are shaped like fish scales. Wing scales are neatly arranged 

on the wings of the butterfly like fish scales(fig.1,2,3,4,5).

It was found that butterflies without wings scales could fly. However, the results obtained showed that the

butterfly without wing scales took longer to lift off than the butterfly with scales.

In addition, the question of why wing scales are powdery arose. Our hypothesize is it helps to increase the surface

area.

Future study plan

Elucidate why with scales are powdery.

Elucidating the relationship between wing scales, air resistance, and lift.

Complete the application method of the wing scales structure to the feasible stage by clarifying the cost and 

merit.

Specifically, the application of this research to small drones is being considered. As a method it may be possible 

to increase the surface are and so increase the lift by attaching a very small projection to the aircraft if the small 

drone or airplane wing.        

References 

None

Benisijimi‘s scales observed at 400

A

Tubamesijimi’s wing observed at 200

Fig3. How to attach wing scales
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Fig5. A butterfly without wing scales
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Abstract of the Presentation 
Title The effects of sound waves of an audible range on yeast.

Background

 It is said that alcoholic drinks which have been exposed to music have better flavor and aroma 
than those that have not. Some breweries play music when their alcoholic drinks are in the
fermentation stage and found that it ferments better. Also, some people remark that the music of 
Wolfgang Amadeus Mozart has a particularly good effect on the alcoholic fermentation of the yeast.

Purpose of the research

 To date, the cause of this mysterious phenomenon between yeast and music is unknown.  Since
the rumor is lacking in scientific evidence, it is uncertain whether it is true or not. It verges on a 
superstition which is based on the intuition of some brewers. Therefore, if this rumor is proved to 
be scientifically true the this research can contribute to the brewing industry.

Research plan

 First, the effect of a particular sound frequency on yeast was observed through the rate of 
multiplication of the yeast cells. Regarding the bio culture environment, in order to eliminate the 
influence of sounds from the outside during the experiment, a soundproofed container of 
cardboard(chart 1 2) was made referring to . On average, it can mute sounds of about 23.7 dB, 
which is the equivalent to about a 96.2% cut by bodily sensation of human beings. A culture 
solution (glucose10g/L, HYPONeX0.2g/L) and added dry yeast (0.1g/L) (chart 5) was made (with 
reference to ) and cultured in the soundproofed container at a relatively constant temperature 
(chart 4). We found when the yeast is exposed to a sound frequency of 356Hz and 3557Hz, the 
number of the yeast cells/cultures increased dramatically (chart 3).  
 Second, a measurement of the sugar content and alcohol concentrations in the culture solution 
was taken. A significant difference was observed in the speed of which the sugar content decreased 
when the yeast was exposed to the sound frequency of 356Hz (chart 6). In the process of alcoholic 
fermentation sugar is consumed and alcohol is generated. However, contrary to expectations, the 
alcohol concentration also decreased (chart 7). References( ) were referred to the basis of 
these experiments. 
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Since alcoholic fermentation is done under anaerobic state, it can be considered that this result 
was due to not having been done under anaerobic conditions. So, the same experiment was 
conducted in anaerobic conditions (chart 8). However, the alcohol concentration decreased again 
(chart 9). 
It could be hypothesized that the cause of this outcome was in the handmade culture solution, 

and so the same experiment, using “YPD culture medium” was conducted. Because the culture 
medium changed, as a pilot study, the rate of multiplication was observed first. References(

)were referred to in deciding the detailed points of these experiments. 
Results of the study Report of progress can also be acceptable

 It seems that the yeast increased dramatically from after 48 hours to after 120 hours. Probably, it
increased exponentially (chart 10).

Future study plan

The process of multiplication of yeast in this pilot study was not observed. So, the concentration 
of the yeast will be adjusted in order to observe the gradual multiplication of yeast every 12 hours 
from after 12 hours to after 48 hours. In addition, the number of cells of yeast will be counted and 
put into graph form. Measurements of the culture solution's sugar content and alcohol 
concentration will continue to be taken. 
 If the difference of changing of sugar content and alcohol concentration due to the sound frequency 
when the yeast conducts alcoholic fermentation can be proved, a contribution to the brewing 
industry is expected. As this research progresses, experiments with cooperation from local sake 
breweries and wineries will be conducted. In the hope to make a substantial contribution to the 
sake and wine production in Yamagata.
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Abstract of the Presentation 
Title An attempt to masculinize Marbled Crayfish

Background

Marbled crayfish (scientific name (unofficial) ) (Fig. 1) is a parthenogenetic

crayfish (  Frank2017). Its reproductive methods and evolution have received much attention but have not been

revealed. We have examined the effects of changes in water temperature and photoperiod on spawning. As a new

perspective this study will focus on the sexes of the Marbled crayfish.  All individuals lay eggs and are considered

females. No males have been identified at present.  A previous study ( Miku et al. 2015) confirmed partial

masculinization as a result of transplanting the androgen glands (androgenic glands) of  to Marbled

crayfish.  Therefore, this research will examine the effects of androgenic hormones on the reaction of Marbled

crayfish to masculinization.  In crustaceans, androgenic hormones are known to promote masculinization, and

many hormones can act across species.  Therefore, an androgenic gland extract of American Crayfish

( , which is closely related species to Marbled crayfish, was roughly purified, and administered

to Marbled crayfish, and monitored.  Electrophoresis of the crayfish extract administered to Marbled crayfish

confirmed that it contained significant amounts of protein.  Due to the large amount of protein there is no feasible

way to administer only androgenic gland hormones. Dr. Ohira of Kanagawa University, who is conducting 

research using synthetic androgenic hormones of American crayfish, was consulted about the method used in his

research. Upon consultation, it was found that Dr. Ohira's group had already attempted a similar experiment, and

that there were several successful cases which were presented at the Japan Comparative Endocrine Society

2019.  However, due to uncertainties and the small number of successful specimens, Dr. Ohira's research group

separated the synthetic androgenic hormone of American crayfish, and this research team participated in that part

of the study. It was decided to conduct a synthetic androgenic hormone administration experiment, but the question

of whether other substances related to masculinization were having an effect was raised. Therefore, the

administration experiment of American crayfish androgenic gland extract was performed in parallel.  This

announcement is the progress report.

Purpose of the research

The details of what kind of environment or how the parthenogenetic reproduction of Marbled crayfish has not

been discovered.  It is unclear how Marbled crayfish evolved into parthenogenesis.  Therefore, it was considered

that elucidating this point would provide valuable academic data and be of social significance.  Currently, this
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research focuses on spawning and masculinization of Marbled crayfish.

Research plan

Materials 

Marbled crayfish ( ) is bred at 20 ° C for 24 hours during the light season.

The American crayfish ( ) (Figs. 2 and 3) was obtained from outdoors and kept at room

temperature.  

Synthetic androgenic hormone (provided by Dr. Katayama in Tokai University) 

Physiological saline for crayfish (Fig. 4)  

Methods

 The androgenic glands extract of American Crayfish, synthetic androgenic hormones, and physiological saline

are administered once a week for 14 weeks using a micro syringe. The changes in external morphology are

observed. At week 20, gonads are dissected.

Changes in external form (hardening of the first abdominal limb (Fig,7), protrusions appearing at the nodules of

the third and fourth thoracic limbs (Fig,6)).

Marbled crayfish is bred in a thermostat controlled tank (water temperature 20 ( 1.0), 24-hour light period)

(Fig.5).

Results of the study Report of progress can also be acceptable

If the masculinization can be confirmed by synthetic androgenic hormones, the results of Kanagawa University 

will be confirmed. There were two possible explanations for the evolution of the Marbled crayfish whether the

male was not present from the beginning or the male disappeared. If masculinization is confirmed, this shows that

males existed in the ancestor species of the Marbled crayfish. It could be considered that the disappearing

expression of the sexual characteristics of the male, and females becoming able to spawn by themselves happened

simultaneously in the process of evolution. In addition, when the androgenic gland extract is more effective in

promoting masculinization than the synthetic androgenic hormone alone, it indicates that factors other than

androgenic hormone may have been involved.

Future study plan

If the results indicate that the androgenic gland extract produces a larger number of males than the synthetic 

androgenic gland hormone alone, study on what other factors are involved will be carried out.  In addition, if a 

fully male specimen is produced, further study into whether the reproductive method of Marbled crayfish changes 

from parthenogenetic to sexual reproduction when reared together with female Marbled crayfish will be carried 

out.

References 
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Figure.1 Marbled crayfish

Figure.2 Inside of a crayfish(Sectional view)
SSubphylumm Crustacea-Biocyclopediaa https://bbiocyclopedia.com/index/ggeneral./ssubphylum_crustac

Figure.3 Inside of a crayfish(View from above)
Cranial nervous system: Wonders of Shrimp-Livedoor blog livedoor.jp/p_palaemon/archives/18613892.html
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Compositon distilled water 1 L
NaCl 12
KCl 0.4   
CaCl2 2H2O 1.99
MgCl2 6H2O 0.353
NaHCO3 0.2   

Figure.4 Physiological saline for crayfish 

Figure.5 A thermostat controlled tank

Figure.6 Projection at the base of the third and fourth chest legs (Miku et al 2015 Fig.4A)

Figure.7 Hardened first belly (Miku et al 2015 Fig.3A)
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Abstract of the Presentation
Title Development of the Sustainable System NSOP(  Save Our Planet)system” on 

Agriculture Making Use of var. 

Background

In recent years, in Japan, environmental conservation agriculture, which reduces the burden on the environment,

has become remarkable.1) (Fig. 1) Looking at the world, however, the rising demand for food (Fig. 2), has led to

the need to open up new agricultural lands, including rainforests and mangroves. Deforestation and land 

reclamation of lakes and marshes are essential. Alternatively, it is conceivable to increase the amount of yield by

breeding or spraying pesticides. Either way, environmental destruction such as water pollution occurs, which is a

problem2). Therefore, we focus on  var. , which has the characteristics of producing the

hormone “cytokinin” that promotes plant growth3), decomposing organic matter, and also producing

“polyglutamic acid” with a water purifying effect.4) And we are thinking about the idea that these characteristics

can make a great contribution to efficiently cultivate crops and control water pollution, eventually are used to

promote environmental conservation agriculture so we are doing researches on it.

Purpose of the research

 The purpose of this study is to develop a system (NSOP system) using  var. , which has both

a plant growth promoting action and a water purification action, and aims to solve the problem of water pollution

caused by excessive pesticides in agriculture.

Research plan

In order to achieve this object, first, plants (carrot, tomato, broccoli) are grown in plant boxes and planters by

putting var. in several ways, and search the conditions under which var.

 produces a greater promoting effect on the plants, the leaf in number and height of plants and so on. (Fig. 3)

Next, polyglutamic acid, a product of Bacillus natto that has a water-purifying effect, is directly produced in

 var. in sewage and investigate the actual water purification conditions, bacteria and dirt

subject to sedimentation and antibacterial activity. (Fig. 4) From these experiments, we will create a model of the

most effective system for agriculture in an agricultural developing country, simulate how much contribution is

expected and what advantages and disadvantages are found, develop “NSOP system”.
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Results of the study Report of progress can also be acceptable

In experiments of planter, it was confirmed that  var. has an effect of promoting the growth

of plants, and that the protein source given to  var. in a liquid contributes more to plant

growth in planter. (Figs. 5 and 6) In addition, mold was generated on the soil surface because the protein was used

as bait for  var. on vermiculite. At 90 days after germination, it was found that the planters

sowed with  var. had the fewest molds. After spraying  var. , it is

expected that the number of molds can be further reduced. 

We have one more experiment plan on action of var. that will show the water purification

effect. We are going to do that experiments, however, it is predicted that polyglutamic acid make precipitation of 

almost all dirt which are floating on the surface of water. And then, we think that  var. will

demonstrate more purification effect if we put organic matters, for example glucose, because var.

 can produce a lot of polyglutamic acid in this case. (Fig. 7)

Lastly, based on the results of the research so far, we believe that the “NSOP system” will be able to maximize

the effects of crop growth promotion and water purification depending on the area where it is used. Specifically, 

it is important to vary the amount of  var. is sowed that depends on the degree of dirt in the

river, which is the source of agricultural water, and the crops to be cultivated. It can be expected that the program

will solve the problem of water pollution caused by excessive pesticides in agriculture. (Fig. 8)

Future study plan

The results are important in that they can lead to the resolution of global food shortages and environmental 

issues related to food security. In the future, we will continue to observe the effects of  var. 

on plants and conduct experiments on the water purification effect to study the environment in which 

 var. exerts its effects. In addition, we would like to focus on the development of “NSOP system” 

by performing hydroponic cultivation and changing the type of plants, and to work on measures against 

environmental pollution caused by agriculture. I think we can contribute to second and thirteenth of the SDGs. 
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Fig. 1. The proportion of farmer that work on environmental conservation agriculture in business agriculture

a quotation from “ ” It was translated by us)

Fig. 2. The forecast for a food demand in the world

a quotation from “ ”

It was translated by us)

Fig. 3. Compartment to confirm the function of Bacillus subtilis var. natto

Fig. 4. Experiment to confirm water purification action

(A)                               (B)                               (C)

Fig. 5. The progress of the experiment in the planter, (A) Tomato, (B) Carrot, (C) Broccoli

(A) (B) (C)

Fig. 6. Total leaf length. (A) Tomato, (B) Carrot, (C) Broccoli

As of 81st, it is December 18th
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Fig. 7. Report of progress can also be acceptable in the experiment of purification effect by Bacillus subtilis var. natto,

that is only the liquid including Bacillus subtilis var. natto makes deposit.

Fig. 8. Eco-friendly "NSOP system" using Bacillus subtilis var. natto that purifies water by spreading Bacillus subtilis var. natto in a 

pond or farmland and produce the plant growth hormone "cytokinin".
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Abstract of the Presentation
Title Save the world ~Light color which is good for aquatic plants~

Background

Global warming is progressing. However, measures are not keeping up with the progress of global warming.

By the way, more than 70% of the earth’s surface is the sea. (book 1) So, photosynthesis of aquatic plants in the

sea is useful for global warming countermeasures. The progress of global warming can be prevented by the

photosynthesis of aquatic plants in the sea. Much research has been done on photosynthesis in terrestrial plants,

but aquatic plants have rarely been discussed so far. 

Therefore, light colors that aquatic plants can photosynthesize more efficiently were decided as the researd.

Purpose of the research

To clarify the color of light that enables aquatic plants to more efficiently photosynthesize to contribute to global 

warming countermeasures.

Research plan

< Basic information >

Hydrilla verticillate in my school biotope was used. The light irradiated was kept constant using a photometer.

(Unit: mol) Also, Hydrolailla verticillate was put 3g each in a closed container and made the number of leaves

as even as possible with 400g of water. In addition, the closed container was put in the Incubator and kept the 

temperature at 24 degrees while irradiating lights.(Illustration 1)

Spectra of lights; Red (621nm) Green (526nm) Blue (469nm) Violet (R: B=1:1) White (R: G: B=1:1:1)

< Experiment 1 >

Photosynthetic efficiencies when lights which are the three primary colors of light, “Blue”, “Green” and “Red”,

were each irradiated were compared. This time, it was lit for 17 hours.The oxygen and carbon dioxide

concentrations at the top of the closed container were measured after irradiating (Illustration 2).

< Experiment 2 >

Photosynthetic efficiencies when lights which are of the three primary colors of light, “Red” and blue, and “Violet”

that is the intermediate color were each irradiated were compared. This time, it was lit for 88 hours.

It was measured in the same way as in Experient 1.

< Experient 3 >

Photosynthetic efficiencies when lights which are “Violet” and “White” were each irradiated were compared. This

time, it lit for 268 hours and the oxygen and carbon dioxide concentrations at the top of the closed container and

PH value of water were measured every 24 hours. (Illustration  3)

Results of the study Report of progress can also be acceptable

< Experient 1 >

Photosynthetic efficiency was good in the order of “Red”, blue and green. Also, the result of green light was not

much different from “No light” without photosynthesis. (Graph 1) This is thought to be because the chloroplasts

were green and reflected green light. 

Chlorophyll prefers “Red” light. However, blue light is easier to reach underwater. (book 2) It is probable that

these results were due to the presence of Hydrilla verticillate at relatively shallow water levels.

< Experient 2 >

“Red” with the highest photosynthetic efficiency in Experiment 1 did not perform much photosynthesis in

Experiment 2. By contrast, “Violet” photosynthesized the most. (Graph 2) This is thought to be because light was

kept applied for a long time in Experiment 2 compared to Experiment 1.

Observation of the chloroplasts after the experiment showed that those illuminated with “Red” light turned whiter

than other chloroplasts. (Picture 1) This is thought to be due to the accumulation of light stress due to continuous

light exposure for a long time. Photosynthesis was stopped due to chloroplast whitening. (book 3)

From these, it is considered that re d light easily gives light stress, and light stress can be reduced by applying

the light that plurality of colors.

< Experient 3 >

In this experiment, the ratio of gaseous oxygen and carbon dioxide did not change much. There is a possibility

that the air has leaked because it has been left for a long time. Therefore, consideration is given with reference to

the pH value. Since it becomes acidic when carbon dioxide increases, it is assumed that the higher the pH value,

the better the photosynthetic efficiency.

“Violet” had better photosynthetic efficiency than “White” but “White” performed photosynthesis more

continuously than “Violet”. (Graph 3) From these results, it was found that, among the plurality of colors, the one

with a higher ratio of red had higher photosynthetic efficiency and was more likely to give light stress.

When observing the leaves after the experiment, it became clear that some of the cells of the leaves turned red,

both those illuminated with “Violet” and those illuminated with “White” light. (Picture 2) I thought this was to

protect the chloroplasts from the red light that give a lot of light stress.

The color change to red compared to the whitening in Experiment 2 indicates that light stress is smaller when

applying multiple colors such as “Violet” and “White” than when applying “Red” light.

Future study plan

We thought that there was a relationship between water temperature and the occurrence of light stress. Therefore, 

I would like to pursue a water temperature suitable for photosynthesis of aquatic plants.

References 
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< Graph 1 >

This is the result of Experient 1. Each represents the deviation from the initial value (O2: 21% CO2: 0.04%), with 

carbon dioxide above and oxygen below. In both graphs, the shorter graph, the better the photosynthetic efficiency.

< Graph 2 >

This is the result of Experient 2. Each represents the deviation from the initial value (O2: 21% CO2: 0.04%), with 

carbon dioxide above and oxygen below. In both graphs, the shorter graph, the better the photosynthetic efficiency.
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< Picture 1 >
These are photographs of parts of leaves after the experiment of Experiment 2. These pictures were taken using a 
microscope and magnification was 400x

< Graph 3 >
This is the result of the change in the pH value in Experiment 3. It is assumed that the higher the value, the lower 
the carbon dioxide, so the efficiency is good. No plot between 168 hours and 264 hours because no measurements 
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Violet No light
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For 268 hours, changes in pH value

were taken

<Picture 2 >

These are photographs of parts of leaves after the experiment of Experiment 3. These pictures were taken using a 
microscope and magnification was 400x

Violet
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Abstract of the Presentation
Title

Comparison of Absorbed Amount of Lead Ion between Euglena and Activated Charcoal

Background

Water pollution by heavy metal is a big problem around the world. We focused on the fact that euglena and 

activated charcoal can absorb heavy metal, and we questioned which can absorb more heavy metals. Since then, 

we have experimented about the difference in absorbed amount between them, using lead ion solutions.

Purpose of the research

Comparing absorbed amount of lead ion between euglena and activated charcoal will enable us to efficiently 

solve water pollution.

Research plan

We prepared two kinds of solutions. Their concentrations of lead ions are 1ppm and 10ppm.We divided each of 

them into three beakers. We added only distilled water into the first beaker, left activated charcoal and distilled 

water into second beaker, and cultured euglena into the third beaker. We left these beakers for three days in an

incubator under the lights. Three days later, we centrifugalized them and measured the concentration of lead ion 

in supernatant solution with packtest.

Results of the study Report of progress can also be acceptable

The solution with euglena absorbed the most lead ions of the three 1ppm solutions. On the other hand, the 

solution with activated charcoal absorbed lead ions of the three 10ppm solutions. From these results, we assumed 

that euglena died from toxicity of lead when the concentration was high.

Future study plan

Experiment with a wide variety of the concentration of lead ions. We also need to increase the number of 

samples and test days and check. The number of euglena during the test.

References 
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Abstract of the Presentation
Title Research of the tolerance of Clam Shrimp’s and Fairy Shrimp’s 

survival in heavy metal solution.
Background

    Clam Shrimp and Fairy Shrimp, which are sensitive to the environment, live in temporary clean 
water pond. To understand their physical variations and the tolerance of environment, the 
researchers observe the living samples and take advantage of their features to experiment 
whether they could survive in the polluted waters. 

    Therefore, the researchers investigate the Hou-Jin River, which is near the researchers’ 
neighborhood, understanding the history of the river polluted. Further, after understanding the 
situation of river, the researchers simulated different heavy metal environment and bred the 
experimental living samples.  

Purpose of the research
1.To understand the biological characteristics and the applications of Clam Shrimp and Fairy     
Shrimp.

Guoguang Laboratory School,  
National Sun Yat-sen University 

2. To investigate the influences of environmental heavy metals concentration on living fossil. 

3. To investigate the influences of native heavy metals concentration on Clam Shrimp.

4. To investigate the influences of the amount of green algae on Clam Shrimp.

Research plan
    Ecological Indicator Species is sensitive to environment change. If the degree of external 
environmental pollutions exceeds the living sample’s tolerance, the living behavior can change 
even die. The researchers adopt Clam Shrimp and Fairy Shrimp as the living samples. According 
to different heavy metal pollution and environment conditions, researchers designed the different 
experiments. The researchers collected water samples of river and living native, and used them to 
do the research reference, and then set the standards of heavy mental concentration to analyze the 
heavy metal in water. The researchers choose three kinds of heavy metal, nickel, copper and zinc
to do the research. According to analyzed results, researchers allocated heavy metal solution with 
nickel sulfate, cupric sulfate and zinc sulfate.

    In the first experiment, the researchers found the tolerance of living samples in the solution 
with copper contaminated is higher than other heavy metal. According to the first experiment, the 
tolerance of Clam Shrimp is higher than Fairy Shrimp in the solution. As a result, the researchers 
used Clam Shrimp to do the experiments. After several experiments and discussions, the 
researchers will get the surviving range of heavy metal solution that Clam Shrimp is able to 
stand. The researchers concluded that Clam Shrimp has the affordable range for the solution 
contaminated by heavy metal solution. 

Results of the study Report of progress can also be acceptable
The first experiment: 
    Environmental Protection Administration provide severity of heavy mental concentrations for 
standard values that are harmful to human health and that the researchers process the allocation
of heavy metal concentrations.  
    The researchers choose the water contaminated by different heavy metals as the changeable 
factor in the experiment. Fairy shrimp was adopted as the living sample in this experiment. In 
addition, the researchers used software named Arduino to write the program in order to record the
water temperature during the experiments. The researchers concluded that survival rate of living 
samples in zinc solution is lower than copper and nickel.

The second experiment:  
    The researchers adjust the density of heavy metal solution based on the velocity of death of 
living samples. The researchers took the Fairy Shrimp as the living sample in this experiment. 
The result of the experiments demonstrated that the survival rate of living samples in zinc 
solution is still lower than the living samples in nickel solution and copper solution. 
The third experiment: 

Guoguang Laboratory School,  
National Sun Yat-sen University 

    The concentration of heavy metal solution was allocated according to the first and the second 
experiments. Clam Shrimp was used as the living sample in this experiment. The result of the 
study show that the metal tolerance of Clam Shrimp is higher than Fairy Shrimp.

Forth experiment: 
    The researchers went to the place where Clam Shrimp grow and collected water in order to find 
the reason why Clam Shrimp could receive the tolerance of heavy metal copper. The researchers 
allocated the heavy metal solution from the result of water quality tested and conducted the 
experiments. The result contaminated of the experiments demonstrated that the Clam Shrimp can 
live in the polluted natural environment but not in the polluted unnatural environment. The 
researches conjecture that the variables might affect the survival of Clam Shrimp and the 
researchers surmise that the variable could be green algae. 

The fifth experiment: 
    Changing the independent variables from heavy metal concentration to the amount of green 
algae, the researchers allocated the same heavy metal solution with the same concentration. The 
independent variables of the control groups were the heavy metal solution, the independent 
variables of the experiment groups were the heavy metal solution with green algae added. There 
were three types of heavy metal. The researchers had total of six groups and used the software 
called SPARKvue and the hardware called PASCO, recording the temperature and turbidity of the 
experiments. According to the result of experiments, the survival rate of the experiment groups 
green algae much higher than the control groups. Therefore, green algae is also a key point to 
affect the survival rate of Clan Shrimp.

Future study plan
The researchers find the range of surviving of Clam Shrimp by increasing the number 

of experiments and expanding the research data in the future, and hope to use the 
characteristics of Clam Shrimp to expand application on the detection of environmental 
pollution.

Guoguang Laboratory School,  
National Sun Yat-sen University 
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Entomophagy is a way to solve famine with insects as a source of food. It has attracted more and more attention 
from the public because of the increasing of population and extreme weather around the world. Entomophagy is 
a nutritious food solution as it has high levels of protein and minerals. However, entomophagy is not universal in 
Japan, which revealed that the conditions of breeding and raising insects are difficult as people cannot breed a 
rich amount of insects once. Although we formerly conducted an experiment to solve this problem with the intent 
of enlarging the body of insects for entomophagy, it failed to produce the intended results. As the result, we intend 
to feed and enlarge the bodies of  insects utilizing leftovers made up of disposed Japanese waste with the 
consideration of issues in Japan which is an overabundance of disposed and wasted food.

To solve food disposal and malnutritional issues of the world, we will feed Acheta Domesticus with 
leftovers from Japanese waste that contains animal proteins and plant proteins. Then, through research 
what kinds of leftovers are the optimal feed for them, we will utilize these to increase their overall 
biomass. 

Research plan
Prepare 50g Acheta Domesticus. Make 8 boxes (Case A, B, C, D, A’, B’, C’ and D’) 
Absorb water into absorbent cotton. Change feed once every two days. Plant proteins are provided 

through dry vegetable skin. Animal proteins are provided fish meal. proteins are soy.
Case A and A’ are fed 1:2:1 of fish meal : Plant proteins : soy . Case B and B’ are fed 1:2:1 of Plant 

proteins : fish meal : soy. Case C and C’ are fed 1:2:1 of Plant proteins : soy : fish meal. Case D and 
D’ are fed cricket foods.

Measure and determine which group has the highest amount of weight .
Cook and eat the crickets that have been raised.

Results of the study Report of progress can also be acceptable
We predict the following results for this experiment.
The box B crickets, which are provided with relative fishmeal, will be the group that grows the most, as the 
subject is in the growth period which tends to take a lot of animal protein.

We intend to feed Acheta Domesticus with a variety of feed to get particular results, such as using corns 
and rice bran. We wish to someday consider and measure the presure on Acheta Domesticus through 
detailed research on the nutrition of other insects.

-Uchiyama Syoichi (2013),Taberarerumushi handbook “Edible Insect Handbook" Ziyukokuminsya
-Uchiyama Syoichi (2015),Kontyuwotabetewakaatakoto “Things I Understand After Eating 
Insects”Saizoo 
-Hiroshi Mizuno (2016), Kontyuwotaberu  “Eating insects!”  Yosensha
-Tsukiyono Farm
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ible to replicate the recovery effect of taing a bath on muscle 
fatigue?

Taking a bath every day is a popular culture in Japan. There are amount of benefits from soak into a bathtub. For 
example, recovery fatigue, stimulate circulation, prevent cancer etc … However, not many people soak into the 
bath because they think it’s too lazy or wasting water. Especially people who play sports are important to 
recovery their fatigue in the right way to make their muscles and keep their body in good conditions. Take a bath 
is popular way to recovery fatigue and most athletes are using. Fatigue for human is necessary to growth which 
follows to principle of overload. However, during any sports, there are a lot of athletes who get injury. To prevent 
injuries, recovery is important and from bathing, human can get good blood flow and can relax. In report by 
Misaka Kimura (reference(1)), there are a lot of youth got injuries in a year. In this case there were no severe but 
there is risk to get bad injury. These days, there are environments to play sports to all humans. However, there 
are people who gave up playing sports from injury.

Even in situation that people can’t get enough water or lazy to be inside the water, taking a bath is helpful for 
people. Especially people who play sports. From knowing benefits and effect of bathing for muscle, getting same 
or similar effect might be possible. By following this, make trigger of prevention of injuries or make stronger 
muscles. This research is to reduce risk of injuries and invent the way to develop the body that is less likely to be 
injured.

Get cooperation from 10 year 11 students in Maroochydore State High School (MSHS). Do heel up for 4 minutes 
to stress soleus muscle and abdominal tendon which is a part of triceps surae. After heel ups, measured Systolic 
blood pressure (SYS), Diastolic blood pressure (DIA) and Heart rate (PUL). Five ways below that decided to get 
results and measure SYS, DIA and PUL again to see the change. 

1. Stretch (10min)
2. Icing calf (15min)
3. icing and heat calf alternately (2min icing, per 1 min 4 sets and 2min icing)
4. jogging(5min)
5. Take muscle pain tablet 

Take survey below to quantification results. 
Q1. Did you relax while doing this method?
Q2. How was your sleep?
Q3. Did you get muscle pain?

To relax and cool down, icing calf or stretch was the best way to get successful result, and icing and heating calf 
alternately, jogging and taking a table had positive affect in quality of sleep. For prevention of muscle pain, icing 
and icing and heating alternately were the best methods. However, to compare with effect of taking a bath, need 
results of bathing.

trtry Medical ScieS i nce BiolBi ogy ogy    
Mathhematmaticsics InfoInf rmatm ion Computeru OtheO r

For this research there were not enough data to believe. Take a data for taking a bath to compare the effectivities 
to the body. Also, cooperators could do all five methods and get survey to compare to their feelings and body. 
Also, make higher quality survey and add contents to take accurate data. As soon as finish assertion the most 
similar effect to muscle pain, create that method offer easily. In the future, produce the best way to prevent and 
recovery muscle fatigue and support sports industry. 

(1)( .2011) 
Injurysurveyonchildrenplayingsuccoratajuniorsportclub
(2)   (fitness expose: 2012) http://fitnessexpose.com/progressive-overload-principle-to-the-max/

(3)(National sleep foundation, 2019) https://www.sleepfoundation.org/articles/sleep-athletic-performance-and-
recovery
(4) (athlete pathway, :2016) https://pathway.jpnsport.go.jp/lifestyle/column02.html
(5)( : 2018)https://www.tsukuba.ac.jp/wp-
content/uploads/180305takeda-1.pdf
(6) (RanRun: 2016) https://ranrun.jp/healthcare/physicalcare-160725
(7) (HOT SHOT: 2017) shttps://www.teamhotshot.com/blog/athletes-guide-coping-muscle-soreness/
(8)( https://www.tyojyu.or.jp/net/kenkou-tyoju/shintai-
training/stretching.html

Haruka Ono 
Haruka Ono

Keep cut flowers fresh
When I was in elementary school, I was growing flowers in pots. All the 

flowers died when no one gave water. After the flowers died if I kept watering, new flowers began 
to bloom again. Plants in pot were found to come to life again. The flowers I can when I do flower 
arrangement live a week, a couple of weeks, a month, but have a short life span. I want people to 
enjoy display longer so I decided to know how to keep cut flower fresh. There life prolonging agent 
for flowers and contains the components of sugar and Antibacterial agent mostly. However, there 
is no life prolonging agent at home when you want to use it and then you would make liquid for 
flowers. The sugar in that liquid supports nutrition supply. Antibacterial agent helps water does rise 
because of bacteria accumulate at the tip of flower stem.I used vinegar Instead of antibacterial 
agent because vinegar has a bactericidal effect. I considered temperature of the room, not making 
bacteria, reducing bacteria, water, the number of leaves, the life-span, the height of the flowers, 
and so on. Then I decided changing water to research.

I want people to  enjoy display longer and making the best liquid of concentration easily at home 
so I decided to know how to keep cut flowers fresh.

I experimented by changing the type of liquid to nine and then I separated of concentration 
each.  I used sugar of 10%, 5% ,2.5% vinegar of 5%,1%, 0.5% mixed sugar of 5% and vinegar 
of 1%, sugar of 2.5% and vinegar 0.5% and control. I changed water and cut stalk same term.

If I used sugar 5% in the water, the flower the longest keep fresh and the flower bud bloomed. 
I found fungus in the liquid while experiment so I observed fungus with microscope. The fungus 
increased rapidly.I guessed that were black fungus.

This time I found a fungus that seems to be bad for the flowers, but I would like to find them because there may 
be good fungus for the flowers to last longer. It also may be what conditions to grow with a life-prolonging agent 
and keep it last longer.

Summary of how to make cut flowers last longer. What is and effective life prolonging agent for long 
life? https://horti.jp/10338
What is the role of sugar in life prolonging agents?
https://jspp.org/hiroba/q and a/detail.html?id=1004
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natural materials 

izuki Monoe

eezing Ettiket

People cover the mouse by their hands when they sneeze. In Japan, ministry of health labour and welfare share 
the poster of sneezing etiquette in a right way. However, most of Japanese cover the mouse by hands or nothing. 
people who just turn sideways exist. I guess this habit was made by education because in the US, they cover the 
mouse by their hands and they were learned it in elementary school or  from them parents. So I want to spread the 
sneezing etiquette all over Japan.

We should not infect an infection for our life and the society. people are saying “take on the mask”but, it  is known 
as through the bacteria and virus. we cannot prevent it if we do not cut off th
e route of infection. We must cover the mouse in a  right way for everyone. And it is useful for everyone. 
Nowadays, the coronavirus are becoming popular so we need cut the infection route more and more.

Research which way to cover the mouse when we sneeze is the best. Experiment on where is the most little virus 
and bacteria. We have to prevent to infect and after cutting the route of infection. I research how far is the bacteria 
and the virus going to.

to use arm is the most useful way. in the shirts is the lowest probability to infect the infection because there is 
protected from the air that are bacteria and virus in there. the surface of cloth on the arm has those but it does not 
make the second route of infection.  

I am going to research how to influence this sneezing etiquette all over Japan and the world. People know that 
how we have done smoking cessation and it is similar with this sneezing etiquette so I am going to research it 
also.

https://www.jstage.jst.go.jp/article/jsei/26/2/26_2_87/_article/-char/ja/
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Abstract of the Presentation
Title The Mechanical Model Of Walking Of Millipede For The Evolutional Story In Myriapods 

       Why Myriapods Have Many Legs?

Background

The Myriapds such as millipede and centipide are well known by having many legs. It was 
suggested that myriapods evolved from an ancestral state that was characterized by a 
hemianamorphic mode of post-embryonic development and had a relatively low number of body 
segments and legs1). However, there are few hypotheses to explain maltipodal evolution of 
myriapds. 
It is characteristics of millipedes’ walking that overall movements of legs look like a wave (fig1). 
The studies of decentralized control mechanism on walking with the greatest number of legs were 
reported in robotics2)3).

Purpose of the research

We wonder how myriapods can walk with the greatest number of legs. Concerning on two things below, 

myriapods are considerable as animals which have the flexible walking system even if legs continue 

increasing:  

 -1 Myriapods have the decentralized control mechanism on walking 2)3).

 -2 The segments and legs continue increasing through the life in Spirostreptida 1).

The novel approach for understanding the background of maltipodal evolution within myriapoda was inspired 

by the method of robotics. The purpose of this study is to suggest the walkable system with increasing segments 

and legs by the most basic mechanical model for walking of millipedes.

Research plan

To make the simple mechanical model for walking of millipedes, we focused on straight walking 
on flat ground of Spirosteptus gigas called giant millipede. Observed features are below:
 -1 The tip of leg moved up and down repeatedly (fig2A).
 -2 The root of leg moved front and back repeatedly (fig2B).
 -3 The leg tips formed density waves which propagated from back to front (fig1).
The legs were imitated with interior decoration material made of resin and two motors.
We set the mortor1 on the root of leg to move leg forward and backward repeatedly, and set the 
mortor2 on the middle position of leg to move the leg tip up and down repeatedly.

Miyagi Prefecture Sendai Daisan High School 
We designed the mechanical model below:
 -1 Each of the legs occur the same periodic movement. 
 -2 Each of segments coordinate inter-segment with neighbors.
 -3 Each of segments has arduino-based microcomputer and works with the same program (fig4).  
If each segment decides its own timing of leg movement with inter-segment coordination, the 
aggregate of connected segments will work as the most basic model for walking millipede.

Results of the study Report of progress can also be acceptable

We made a mechanical model consist of 12 segments which were fixed by two aluminum bars. Microcomputers 

were connected with a cable to communicate between neighbor segments. The electric power was supplied with 

usb cable to the microcomputer.

First, to form the density waves of leg tips from back to front, signal was occurred from the segment of tail end. 

In practice, the millipede machine walked with the forward waves of leg tips. The density waves of leg tips from 

back to front are observed in walking of millipedes (fig6). In other hand, the density waves of leg tips from front 

to back are observed in walking of certain centipedes (fig7). By delaying the timing of periodic motion slightly 

from back to front, forward waves were observed on the mechanical model which we made. Taking into account 

the periodic motion of legs, we hypothesized that sending signal from head generates forward waves by delaying 

the timing almost one cycle.

Second, we changed the program to delay the timing of periodic motion enough. As a result, even if the signal 

was occurred from the segment of head, the density waves of leg tips from back to front were shown in the 

walking of the mechanical model. It was suggested that the mechanical model of millipede walking in this study 

works as the walkable system with increasing segments and legs. 

This finding provides novel hypothesis that the decentralized control system of walking on Myriapod such as 
millipede and centipede made multipodal evolution possible.

Future study plan

We will try to show that this mechanical model walk stably even if several segments and legs are increased in 

the same way as the molting. Furthermore, we want to express the movement of the leg tips in a mathematical 

language, and to describe the movement of legs in walking of myriapods integratedly.
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A                                    B 

Fig.1 the wave back to front

Fig.2  A:The tip of leg moved up and down repeatedly. B:The root of 
leg moved forward and backward repeatedly.
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Fig.3 correspondence of motion between the legs and the motor

Fig.4 algorithm of one segment of millipede machine
Each segment decides its own timing of leg movement from condition of the back leg. 

Fig.4 algorithm of one segment of millipede machine
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Fig.5 the robot we made

Fig.6 forward wave which is the wave 
from back to front 

Fig.7 backward wave which is the wave 
from front to back
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Abstract of the Presentation
Title Gluten Guard

Background

There are various brands of soap, all saying that kill the 99.9% of the bacteria. With this we started to 

wonder which one really works up to its name and which one doesn’t. Hence, our team planned an experiment 

to see how the efficiency could be determined and decided to use agar jelly with nutritional condition in our 

experiment. Our initial plan was to wash our hands with different types of soap and touch different samples of 

agar jelly, and keep them in warm place for few days to see if it grows any bacteria or fungi on it. However, in 

the last minute we went through plan once again and decided to spice things up a little, and use something of 

our everyday life instead of the nutritional agar jelly. Bread.

Purpose of the research To experiment if soaps inhibit the growth of fungi.

Research plan

PLAN I

   Initially, we grew fungi/ bacteria colony using our on normal nutrient agar that is touched by unclean hands

 and left for 7 days, to be sure of our further results. Then, we moved on with our first planned experiment

 which was to determine how different soaps and sanitizers have different effects on fungi growing

 process on the bread.

       The procedure I:

1. We started by cutting the bread into 6 similar shaped pieces and put the individual pieces into 6 different 

labeled petri dish.

2. Then we soaked each pieces with exactly 6 ml of distilled water.

3. The bread in the first petri dish was rubbed thoroughly with dirty hands.

4. The bread in the second petri dish was rubbed with a hand after it’s washed with a soap a A. (A is the blue soap)

5. The bread in the third petri dish was rubbed with a hand after it’s washed with a soap a B. (B is the white soap)

6. The bread in the fourth petri dish was rubbed with a hand after it’s sanitized by hand sanitizer.

7. The bread in the fifth petri dish was rubbed with washed hands that has only touched hand phone.

8. The bread in the sixth petri dish was rubbed with washed hands that has only touched money.

PLAN II

      Inspired by the results from our first experiment, we have decided to continue on wondering and trying and

hence, we wanted to see if there was anything that could inhibit the growth of fungi.

Preparation materials/ ingredients:

The preparation materials from the previous procedure is the same and only few additional substances 

were added including:

I. Baking soda solution (sodium 

II. Hydrogen Peroxide

1. We started by cutting the bread into 12 similar shaped pieces and put two pieces of bread in one petri dish.

2. Then, soaked each pieces with 6ml distilled water. 

3. Open the first petri dish and rub two pieces with unclean hands thoroughly then drop few drops of hydrogen 

peroxide on one, and add few drops of baking soda on another.

4. We kept on the same routine with soap A and soap B, hands that only touched a phone and a money.

5. Lastly we added another bread sample piece that was soaked only by distilled water as control.

Results of the study Report of progress can also be acceptable

RESULT I

After our observation which lasted for a week, as expected we ended up growing visible fungi/bacteria which all 

varied in shapes, colors and textures on, our samples. The interesting aspect of the results we obtained was that 

depending on different soaps and what it touched, the fungi grown on the samples were all different. Some had 

thick layer with fiber-like features, while some had powder-like texture. Overall, our result proved that two 

different soaps we used (A and B) in which both of them claimed to have effect of killing 99.9% of the bacteria 

had a different result meaning that there could have been some inhabitation. 

RESULT II

The procedure II is still in progress. 

Future study plan

We are looking forward to conducting more experiment on the fungi that was grown on the samples.

References
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Bread sample that was

rubbed by unclean hands.

Bread sample that was rubbed with hand 

that washed with blue soap. (A soap)

As you can see from the picture, the sample was almost completely covered with white substance that is soft 

and has a fiber like texture. Also some hints of green and blue substances could be observed.

As you can see from the picture, the sample was almost completely 

covered with white substance that is soft and has a fiber like texture. 

Bread sample that was rubbed with hand that 

washed with whit soap. (B soap)

The whole sample was covered with white and green soft, 

thick, fiber like substance all over. 

The bread sample was covered with yellow and green fungi 

and some white spots are could be observed. The yellow fungi 

were harder than the soft green ones. 

Bread sample that 

was rubbed with 

hand that touched 

only a phone after 

washed.
As seen in the picture, the fungi grown was rather smaller in 

amount. The some green and yellow specks of fungi can be 

observed.

Bread sample that was rubbed with hand that 

was sanitized by sanitizer

Bread sample that was rubbed with hand that 

touched only money after being cleansed.

The whole sample was mostly covered with bright 

yellow fungi which had soft, sponge like texture. 

Some green fungi could also be seen.
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Abstract of the Presentation
Title Biological activity of Honey

Background

The honey is used widely for foods and treatments because it contains glucose, fructose as well as vitamins,

minerals and amino acids. There are different types of honeys with different color, taste, smell and ingredients

which depend on the type of flower. Peter Molan, PhD and professor at Biochemistry Institute of University of 

Waikato, started investigating the medical properties of honey since 1981. Also, he discovered the antibacterial 

activity of honey with using enzyme called Glycosidase. According to the research of 2002, the total amount of 

honey which were being produced at that time was 1280 tons. The 20.3 percentage of this amount is being

produced in China. Even though Mongolia has bee breeding ground in Selenge, we provides our supply of by 

import. However, some kinds of honey which are produced in Mongolia and come through import cannot fit the

requirement of standard and are produced by chemical method. 

Purpose of the research

We wanted to know that is honey really needed in our life. In some market and import honeys’ biological activity

and prove that honeys are from nature which is from flower pollen. If the pollen is indicated in honey, that will 

prove our investigation that honey is natural, not made by chemical method.

Research plan

Investigating honey pollen by microbiology method. Deduce honey descent and recognize its pollen. We had 

researched on several honeys which imports and exports. First, students went over other similar research of 

reference. Second, we had started our research. 

Research :

- How to identify pollen from honey to check whether it is fake (made in chemical laboratory) or original.

Method:
1. Add 20 ml of water into each of the beaker and label A, B, C and D. Also label the honeys A, B, C and 
D and then dissolve 5g of honey A into water in the beaker A and repeat it in the beakers B, C and D.
2. Pour dissolved honey solution in the test tubes and label A, B, C, and D.
3. Put test tubes in the centrifuge and spin it 3 minutes and after it, remove the water carefully from the 
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test tube by pipette. At the bottom but leave about 3 ml of it.
4. Drop remained liquid on the slide and put cover glass on it. See it through microscope by magnification 
x4, x10, x40.

Results of the study

After identifying pollen from honey, there was no pollen in Mongolian cheap honey which means it was made by

chemical method in laboratory. Other three honeys were containing pollen that these are natural and original 

honeys. Import expensive honey was the best amongst others that was containing three different types of pollen.

Type of honey           Pollen What type of pollen?

A (mongolian, expensive)   present yellow, round shaped

B (import,  expensive) present yellow, 3 types of shapes 

(bell-shaped, cylindrical, round)

C (mongolian, cheap) not present -

D (import,cheap) present yellow, round

Future study plan

We planned to investigate the biological activity of different types of honeys by “agar dilution” method to see 

these have a resistant to any bacteria. Also, we will indicate vitamin C from different honeys.

References 

Abstract(2 pages) & Photos or Pictures can be attached (5 pages) Total max 7 pages.
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Abstract of the Presentation 
Title Impact of air pollution on children's health

Background

Mongolia is no doubt a highly polluted country. Records shows that since 1990, air pollution levels tripled, and has far 

exceeded the standard safe level. As of 2019, Ulaanbaatar, the capital of Mongolia, was ranked in top 5 of the most 

polluted cities in the world. The substances within polluted air causes severe damage to respiratory and cardiovascular 

systems. One of the best tools in the fight against air pollution is education. By educating people on the importance of 

clean air, what they can do to lower their own emissions, and how to be aware of the air quality in their area, the 

problem of pollution can be better addressed.. 

Purpose of the research

1. Determine the amount of small particulate matter, sulfur dioxide, methane, and PM10 dust in both apartment 

and at school.

2. To find the correlation between air pollution level and the lung capacity, heart rate, and amount of oxygen 

present in blood.

3. Raise awareness of risks followed by long term exposure to high level of air pollution. Study how air 

pollution affects asthmatic kids, as well as to work together with the National Medical University to find and 

help asthmatic students by giving regulated, long-term medical checkups in hospitals specialized in dealing 

with respiratory diseases. 

Research plan

1. Using an electric respirometer, a heartbeat measurer and oximeter, obtain and record down lung capacity, 

oxygen present in blood and heartbeat rate of participants, as well as 15 more students twice a week.

2. Using the board that shows current air contents, which is placed at our school, take notes every day to use 

for further research

3. We got our hands on ‘Air Guard K’, a device that shows air contents where it’s placed, thanks to one of the 

New Era International School of Mongolia

participant’s mother. By placing ‘Air Guard K’ on every floor of our school, as well as the laboratory, we got 

the how many percentage of sulfur dioxide, methane, PM2.5 and PM10 dust is present in the area where we 

study. Afterwards, we placed it at our home, 3 student at a time, and compared the outcome with the school 

result. 

4. Comparing the amount of toxic gas in a room with no plant, and one with many plants and a light source.

5. With the help of Mongolia’s national statistic department, we got history of every respiratory and 

cardiovascular diseases recorded, as well as the air pollution level and toxic gas levels from 2016 to 2019.

6. From all of the statistics, and information we collected, and the experiments we recorded, we will create a 

website including all the info, as well as how they associate and cause  many different types of health 

issues, and how everyone can contribute to decreasing air pollution.  

7. Making small leaflets, and distributing them to citizens to raise public awareness.

8. Working together with National Medical University, find out how many students in our school has asthma, 

which is the most common illness rooting from high levels of air pollution.

Results of the study Report of progress can also be acceptable

1. Results from the respirometer, heartbeat rate calculator and oximeter  needs a long time to show results, but 

from current progress, oxygen level in blood was approximately 97 millimeters of mercury (mm Hg) during 

October , when air is polluted lesser than now. However, during January, it decreased to 94 mm Hg, as well 

as a few students with less than 90, which is considered low. The lung capacity varied from person to person, 

but the average decrease was nearly 150 milliliters in the last 5 months. As for heartbeat rate, changes were 

very small, but may cause significant changes in body. The average heartbeat rate was 85.4 per minute, but 

during 5 month, it decreased by 3.8 (mean), per minute. We expect to see more small changes in the future.

2. We gave out nearly 800 leaflets in the last 2 month, which includes graphics of our research, how it 

correlates according to the purity of air in Mongolia. How air becomes polluted, what every individuals can 

do, and how to protect themselves from respiratory and cardiovascular diseases. 

Future study plan

1. We will gather info associated with air pollution, actions taken, and sicknesses caused by it from all over the 

world, and make extend the range of info on our website, for not only Mongolians but everyone in the world 

to use, and increase public awareness.

2. Further research into efficient apparatus that can be built at laboratory.

References
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           Student using a respirometer. After blowing all the air out of their 

lung, the apparatus shows the lung capacity in terms of milliliters. 

To minimize faulty records, we took measurement three times and 

recorded down the mean value.

 
 

            
 
       This device works as a heartbeat measurer and oximeter. After 

putting it on index finger for about a minute, heartbeat rate and 

oxygen level in blood level is shown on the small screen. We 

repeated this process three times and took the mean amount as a 

final record.

         
 
 

 
‘Air Guard K’, which collects data of surrounding air contents after         

being plugged into an electric source. It can connect with a 

computer, and show all the results it collected while placed. Each 

one of them is placed on every floor of our school, as well as the 

laboratory. Then we placed them in our room, where we study at 

home, and compared the results.

 
 

           

Our participant students handing out papers containing info and 

giving brief explanations. We plan to give out around 3000 papers 

within 5 kilometer diameter of our school                     
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The info collected by ‘Air Guard K’ shown on a laptop. With this, 

we can find out precise details of the room’s air quality. We later ran 

a test with many plants nearby the ‘Air Guard K’, and compare it 

with each other. 

 
 
 
 

 
  
  As shown in the picture,

measurements are taken 

every hour, as long as ‘Air 

guard K’ is plugged into an 

electric outlet. First picture 

is humidity and second one 

is ‘volatile organic 

compound’.
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                           Lung capacity mean recorded:

Sex/Age 12 13 14 15 16 17

Male 2116 ml 2241 ml 2743 ml 2751 ml 2892 ml 3357 ml

Female 2078 ml 2353 ml 2617 ml 2773 ml 2779 ml 2901 ml

Lung capacity 

decreased in 5 

months (mean)

175 ml 132 ml 51 ml 217 ml 305 ml 106 ml

       Oxygen level in blood: 
Sex/Age 12 13 14 15 16 17

Male 97 mmHg 99 mmHg 98 mmHg 90 mmHg 92 mmHg 99 mmHg

Female 96 mmHg 94 mmHg 96 mmHg 97 mmHg 98 mmHg 93 mmHg

Lung capacity 

decreased in 5 

months (mean)

4 mmHg 3 mmHg 3 mmHg 6 mmHg 5 mmHg 3 mmHg

       Heartbeat rate measured: 
Sex/Age 12 13 14 15 16 17

Male 87/min 89/min 83/min 91/min 84/min 83/min

Female 86/min 90 /min 91/min 80/min 81/min 86/min

Lung capacity 

decreased in 5 

months (mean)

3.7/min 2.4/min 3.8/min 4.1/min 3.6/min 2.9/min

 
     ‘Air Guard K’ results at school 

Date/Contents PM10(μg/m) CO2(ppm) VOCS(ppb) Noise(DB) Temp(Cº) Humidity(%) PM2.5(μg/m)

2019/10 128 1456 115 47 -18 25 92

2019/11 131 1621 124 49 -19 23 95

2019/12 135 1769 126 45 -29 28 102

2020/1 125 1703 125 41 -22 29 96

Average 129.8 1639.3 122.5 45.5 -22 26.5 96.3

Average 

increase in 4 

months

1.75 183.3 7.5 -1.5 -4 1.5 4.3
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Abstract of the Presentation 
Title Plant is like a human being 

Background
Plants play a very important role in our life. They provide a vital supply of oxygen , can be consumed as a
source of nutrition or used as medical herbs. However, most people are not aware of the importance of plants in
our daily need .For example, in recent years deforestation becoming a serious concern. If we were in their
position we would also get hurt and will be resent ,so same as this plant will feel this emotion too.
We thought that if plants are the most necessary entity in our world, will they give response of what people say
or do `in front of them? either do they get motivated, encouraged by the nice words that people give to them?
How does sound effect them? Does it effect same as like it does to human? These were the questions that we
asked each other out of curiosity. Because of this presumption we want to find out the real answer. We explored
ourselves how the possibility of words and sound will effect plant growth and health.

Purpose of the research
Our purpose of this research is to prove that
a) how words effecting plants? b) how instrument that reading Mongolian chant effecting plants? 

New Era International school of Mongolia 

 

Research plan

1. Students went over and looked into researches for reference
2. Chose two same plants from classroom garden
3. Studied the chosen species of plants which turned out to be Malva neglecta
4. We labelled the two Malva neglacta by numbers; plant 1.1, plant 1.2
5. In plant 1.1 we decided to say negative words (we said all different kinds of swear words) and

in plant 1.2 we decided to say positive words (we said all different kinds of inspirational
phrases)

6. We said the words for about sixteen days
7. 10 AM in the morning for 2 minutes long.
8.   Other independent variables such as temperature, humidity and amount of water kept constant

B
1. Students went over and looked into researches for reference
2. Chose two same plants from classroom garden
3. Studied the chosen species of plants which turned out to be Spathiphyllum lanceifolium
4. We labelled the two Spathiphyllum lanceifolium by numbers; plant 2.1, plant 2.2

5. In plant 2.1 we placed a Mongolian chant reading instrument near the plant, playing it
continuously for 24 hours and for plant 2.2 it was kept in a quiet place

6. We played the instrument to plant 2.1 for sixteen days and the plant 2.2 were kept in the quiet
place same days as plant 2.1

7. Other independent variables such as temperature, humidity and amount of water kept constant 

Results of the study Report of progress can also be acceptable
A.
After 16 days of speaking nice and bad words to the two plants were shown difference between the start
of the research . Two students of our team took the two Malva neglecta to their homes however the
plant 1.1 which was the plant heard negative words was frozen along the way but we found a solution
for the plant to stay growing. The plant 1.1 leaves were starting to get down, fall out in the mid way of
the experiment and in the end of it some remaining leaves died.
The plant 1.2 was little frozen at the start but saying encouraging words made it grow more and much
better everyday comparing to the plant 1.1.
In conclusion, the plants were shown responses to the words that was said by human. It was expressing
their feelings by the leaves that are fallen out and also by growing. We believe that words are strongly
effect to plant like it effects human.
B.
16 days have passed and we had an unexpected result on Spathiphyllum lanceifolium . Our hypothesis
was the plant 2.1 which is the instrument listening one will be growing much better than the plant 2.2
which was the plant placed in the quiet room. All of this were different from what we thought. The
leaves at the bottom of the plant 2.1 which we placed the instrument were getting yellowish each day
of the experiment. In the end some of the leaves were fully yellow even some leaves have fallen out.
We did thought it is because of the stress they got from the sound waves of the Mongolian chant
instrument constantly everyday for 24 hours. In fact in Mongolia the chant instrument is played when
people goes to heaven and it spreads strong energy so it was too much to handle for the plant 2.1. We
chosen this instrument because it was the only thing in Mongolia that can be played everyday for a
long time. The reason for this is because our school had winter break about 4 weeks so it was hard for
us to come everyday and listening music to a plant.
For plant 2.2 which was placed in quiet room were quite same as the start of the experiment. Nothing
much changed looking at the outside features of it because it was kept in a normal environment which
had their supplies they needed.
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Future study plan
We will planning to choose two same plants from one species that is different from the previous
experiments. Then we will be listening a laughing voice to the first plant and crying voice to the
second plant. Resuming the experiment for 10 days and listening voices about 30 minutes a day,
keeping the variables same as the experiment that we did.

References
https://dailytimes.com.pk/297417/the-science-behind-power-of-words-2/
https://youhadmeatgardening.com/plant-experiment-hitler-vs-king/
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A

Plant 1.1( said negative words)

New Era International school of Mongolia

B. (plant that listened the chant and other one kept in quiet place)

Plant 2.1 (listened to the instrument)

New Era International school of Mongolia 

B.
                         After 16 days (the result of the leaves of plant Spathiphyllum lanceifolium)

Plant 2.1 (plant that heard the Mongolian chant instrument)

A. (plants that listened negative and positive words)  

Plant 1.2( heard
positive words)

Plant 1.1 (heard
negative words)

2019.12.23

2019.12.28 2019.12.31 2020.01.03 2020.01.08

Plant 1.2(said positive words)

2019.12.28
2019.12.31 2020.01.03

2019.12.23

Plant 2.2 (kept in quiet room)

2019.12.28 2020.01.03

2020.01.08

2019.12.23

2020.01.03 2020.01.08

The instrument
which played the
Mongolian chant

That same day the
leaves became more 
yellow

Plant 2.2 (plant that kept in quiet room)
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A. Words effecting plants 

    Beginning of 
the experiment 

At the end of the 
experiment  

Number of leaves Main heights of 
the stem/cm Number of leaves  Number of leaves that 

died 
Plant  11.1   
((heardd  

NNegatiivvee 
wwoorrddss))

24 23 5 19 

Plant 1.2
(heard
positive
words)

21 18 23 0 

               
Beginning of the 
experiment

Number of leaves Main height of the 
stem/cm

Number of 
flowers

Plant 2.1( listened to 
the instrument) 27 14 2

Plant 2.2( kept in quiet 
room) 13 17 1

B.Mongolian chant instrument effecting 

                  
At the end 
of the 
experiment
N. Of 
leaves

Main 
height of 
the stem

Leaves 
turned 
fully yellow

Leaves 
turned half 
yellow

Leaves that
their edge 
turned 
yellowish

Leaves that
died

Plant 2.1
28 14 1 5 6 3

Plant 2.2
13 17 0 0 0 0
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Abstract of the Presentation
Title Study of Bacteria 

Background

Bacteria are single-celled organisms that exist as millions everywhere. Even though some of bacteria are toxic,

most serve a useful purpose. Bacteria can be found in your hand, mouth, ear, phone and keyboard buttons, etc.

Immune system works against bacteria if they have entered your body and showing no help at all. This reaction

can lead to the symptoms of swelling and inflammation that we see, for example, in an infected wound. 

Purpose of the research

To prevent bacteria-based diseases using natural antibiotics and basic hygiene routines. As the world population

and natural disaster increases, a risk of infectious disease outbreaks also increases. So the people must put more

attention to their personal wellbeing. Science and hygiene tend to be considered as different cases even though,

hygiene is based on microbiology. Along with this, we want people to learn basic understandings of medical 

hygiene, to perform hygiene practices at critical times and critical places to break the chain of infection quickly.

And to give advice on any disease outbreaks.

Research plan

1. Read over other research about the basic understanding of title. 

2. To plan the research. Choose a available and simple method to do. 

3.  To do the experiments. Petri dishes were typically of either 12 cm or 15 cm diameter, containing equal 

volumes of agar (50 mL). Would use petri dish with agar to grow bacteria. The materials and reagents 

needed to prepare agar:

Laboratory thermometer- to know the 
temperature of water in beaker

Agar powder- to feed bacteria

Distilled water- To dissolve agar powder

Glass stir rod- To stir the solution well 

Bunsen Burner- To boil the solution

New Era International Laboratory School 

 
 

Sterile Petri dish- Has to be sterile 

Beaker/flask- To use as a container

Incubator- To sterilize the agar solution

Procedure
Measure the amount of agar and distilled water into a clean sterile flask or beaker.

Fire the Bunsen burner and put beaker on the tripod and stir the mixture gently using a sterile stir rod 
while heating.

Continue boiling the mixture, and then remove from heat.

Incubate the mixture at 121°C to sterilize.

Place a sterile lab thermometer in the mixture and monitor until its 
temperature falls to about 47 degrees.

Pour agar into the Petri dishes by 50 mL and replace the lid immediately.

Allow the agar plate to cool and set for 2 hours. (the medium will set like gelatin at room temperature
after 2 hours)

4. Collect a observation and make a result.

Results of the study Report of progress can also be acceptable

Contamination from hands grows large number of microorganisms shows various bacteria and fungi 

present on the human hand’s surface. We compared our petri dishes with others’ and found that the 

common hand bacteria Staphylococcus epidermidis and S. hominis were formed on some petri dishes.

Staphylococcus epidermidis- Formed on TS Phone, Na Phone, No unwashed mouth cleaned by water

S. hominis - Na phone; Ts phone; Ts unwashed hand; No after food mouth saliva; Na unwashed hand.

Conclusions that we found:

The glass wiper that we normally use to clean our phones did not kill bacteria

Bacteria on phone grew more quickly than bacteria that live on our body at room temperature

Dry soap’s effect was not good as handmade sanitizer

“No unwashed mouth” had obviously many bacteria compared to “No 3 min washed mouth”

Our phone had more bacteria than on our hands

Natural spice and seasoning had effect 

Fungi were formed on petri dishes too.

Future study plan

People usually eat using their bare hands without washing it. Maybe some natural antibiotics that we use help us 

to be protected from bacteria. For example, ginger, garlic, onion, apple cider vinegar, etc.

We would investigate if that really affects and test medical herbs too.

References 

1. Biology: A Functional Approach. Students' Manual by M. B. V. Roberts, T. J. King 1987

2. Rayan GM, Flournoy DJ. Microbiologic flora of human fingernails. Hand Surgery 

1987;12:605–607. 3. Evans CA, et al. Bacterial flora of the normal human skin. Journal of 
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Investigative Dermatology. 1950;15:305–324

Figure 1

Figure 2
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“No cleaned by water” and “No After food 
mouth” had bacteria formed on it.

Even though we waited 
long, there was not any 
bacteria on “No 3 min 
washed mouth”.
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Abstract of the Presentation

Title To investigate the effects of different drugs on acetylcholine hydrolase

Background
   Glaucoma, myasthenia gravis, and Alzheimer's are high-risk diseases. In a society with a high 
penetration rate of technology products, the number of people with glaucoma is increasing year 
by year and this disease will risk losing our vision; Myasthenia gravis symptoms can affect 
swallowing, walking, and even breathing; Alzheimer's can cause memory declines and impair 
recognition of time, place and person. From current studies, causes of these three diseases may 
be related to defective activities of Acetylcholine, which is a common neurotransmitter in neuron 
transmission. In clinically, we use Acetylcholinesterase inhibitors as drugs to accelerate the 
activities of Acetylcholine and cure these diseases. However, Alzheimer's currently has only 
clinically improved and deferred drugs, and couldn't find a complete cure. Also, the current clinical 
drugs often have lots of side effects, which will cause a certain degree of impact on patients' 
physiology and psychology. Neostigmine is an inhibitor of the enzyme acetylcholinesterase, which 
hydrolyzes the neurotransmitter acetylcholine at synapses in the nervous system and at the 
neuromuscular junction to terminate cholinergic signaling.

Purpose of the research

   As Acetylcholine is distributed throughout the central and peripheral nervous system, it is an 
important treatment target in neuronal diseases. We hope to use drug screening, compare with 
the current clinic to find more potential Acetylcholinesterase inhibitors as drugs. 

Research plan

Configure the 
required Tris-HCI

Tris-HCI, AChE, 
DTNB stains, drugs 

in order

Put in the absorber, let 
stand for two minutes 

and add AChI

Wait for 10 minutes, 
then take 2 minutes and 

10 seconds, then two 
minutes

Compare the slope of 
different concentrations 
or types of drugs with 

the control group

Find reasonable data for 
future reference

Taipei Municipal Yong Chun High School 
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Results of the study Report of progress can also be acceptable

Fig.1 Different concentration of AchE treatment 

Fig.2 AchE treatment with/without Neostigmine
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Blue: AChE 0.5U

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6

2 2.5 3

O
D

A
bs

or
ba

nc
e

Time/min

AChE 1U AChE 1U (Neostigmine)



－126－

Taipei Municipal Yong Chun High School 

Fig.3 AchE treatment with 3 groups of different potential drugs (no.410, 411, and 412)  

Discussion and conclusion

Using these arrays as a reference, Acetylcholinesterase works better at 1U concentration than 

0.5U concentration, Neostigmine can effectively inhibit Acetylcholinesterase activity at a 

concentration of 0.5 uM, And the other three groups of potential drugs, Number 411 and 412 

have similar slopes, the slope of 411 is slightly more significant. The possible factor may be the 

concentration problem, because the three groups of unknown drugs have not been tested 

frequently enough, however Neostigmine is in line with expectations.

Future study plan

1. Make different concentration gradients of 410, 411, and 412 for testing.

2. Find drugs that can be compared with current clinical drugs.

3. Take potential drugs and apply them to nerve and bone cells, and make longer observations 

and experiments on its side effects and action time.
References 

1. ( 91) ( 2019.12.16 ) 
2. https://scitechvista.nat.gov.tw/c/skYL.htm ( 2019.12.16 )
3.J.Liu (2017) Neostigmine. Reference Module in Biomedical Sciences.
  https://www.sciencedirect.com/science/article/pii/B9780128012383973148
 ( Retrieval Date 2019/12/16 )
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Yuto Obinata
Yuto Obinata

How to make Liquid Environment Suitable for Growth of Euglena

Today, with the rapid growth of the population, the production of large amounts of energy and food is 
increasing the risk of the global environment. In fact, emissions of carbon dioxide (CO2), one of the 
greenhouse gases from agriculture, forestry and fisheries, have nearly doubled in the last 50 years 
and will increase by another 30% by 2050. And global emissions of energy-derived CO2 increased 
1.4 times between 2000 and 2016.As the concentration of CO2 rises, the average temperature of 
the earth rises and the impact on humans and ecosystems becomes more severe. With fossil fuels 
accounting for more than 70% of the world's energy mix, there is an urgent need to find food and 
energy sources with lower environmental impact and lower production costs to change it gradually.

I thought microalgae could be effective in terms of easy production and environmental friendliness.In 
other words, it can be used as food or biofuel well. Growing crops and livestock requires a lot of labor, 
vast land, and emission. Because they need to repeat many cycles like grow, take, and transport. On 
the other hand, microalgae can be cultured by adjusting simple factors such as light intensity, air, culture 
solution, and temperature.In addition, since themselves are plants, they control the concentration of 
oxygen and carbon dioxide in the atmosphere,they are so environmentally friendly. Recently, biofuels 
produced from microalgae are an alternative fuel to fossil fuels and are also attracting attention as 
nutritious foods, and research and development are progressing. In particular, Euglena is one of the 
popular microalgae that has both traits of phytoplankton and zooplankton, so I selected for research. 
In this study, I focused on ph to find out which humoral is most suitable for growth of euglena culture.

First, gently stir the liquid (pure water) containing euglena so that the numbers are even.
Pour the liquid into seven test tubes.
Ph 2 in test tube 2 , ph 4 in test tube 4 , ph 6 in test tube 6 , ph 8 in test tube 7 , ph10 in test tube8
ph12 in test tube 10 , ph12 in test tube12 . Each ph of liquid in the test tubes are adjusted like that.
They were grown in seven test tubes with different ph and left in a sunny place for three days. 
After slightly shaking all examiners, one examiner was divided into three times and measured
with a turbidimeter, and the average values were compared. A turbidity meter is an instrument
that quantifies the degree of light scattering (turbidity) by fine particles dispersed in water. In this 
experiment, the larger the number, the larger the number of euglena in water, and the smaller 
the number, the smaller the number.

The numerical value (turbidity) gradually increased as the ph was lower, and all the values became
0 only at the ph of 2.

Euglena is the origin of the food chain, and there is a risk that it will be predated soon as other 
organisms enter it. I think it will be efficient to culture if a culture solution that can be difficult to 
survive microorganisms other than Euglena .From the results of the experiment, it was found that 
Euglena prefers strongly acidic liquid except for pH 2 or less. Acid is one of the factors that make a 
culture solution suitable for large-scale culture, because ordinary organisms cannot survive or prefer 
to.I think this topic I did is too small,so next time I will add more contents such as the wavelength of 
light, water temperature, concentration of carbon dioxide, oxygen, etc. And change the type of 
microalgae, to increase the conditions for comparison.Furthermore, recently, I'm interested in how 
euglena can be change the way to culture in a solution containing Koji(melted rice). Aspergillus 
oryzae break down nutrients such as sugars to make them easier to take in,  produce various 
vitamins, and emit thin alcohol during fermentation.I would like to do more experiment to know how 
they affect the growth of microalgae. In the future, I want to learn how to treat the substances in 
microorganisms to make use of biofuels, foods and so on technically.And research to conduct more 
efficient and much production.

Greenhouse gas emissions from agriculture increase | FAO Liaison Office in Japan

Global Research Alliance

Greenhouse gas emissions | Agency for Natural Resources and Energy
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Abstract of the Presentation
Title Studies on the expression of Cynops CCN during early limb regeneration

Background
The field of Regenerative medicine has been given a substantial attention in recent years for its versatile and
inductive capabilities. For example, there are application of iPS cells, as a means to repair damaged tissues and
organs. Among many model animals to study tissue regeneration, the exceptional ability of the newt stands out
due to its regenerative capacity to restore missing tissues or body parts (i.e. limbs, retina, lens, jaws, heart tis-
sue, and brain tissue), but unfortunately the underlying genetics, molecular pathways and genes involved are yet
to be fully known. This notion is steadily changing with recent discoveries in salamander genomic, tran-
scriptomic, and proteomic databases being produced by several laboratories worldwide. Using these resources,
it is possible to understand how the newt regenerates. A 2012 year paper [3] has showed that among several up-
regulated genes during the heart regeneration, nsCCN was upregulated this protein is part of the CCN protein
family which has wound specific activation properties. Based on that, we hypothesize, that nsCCN newt equiva-
lent might be involved in the newt body regeneration, and, more specifically, newt limb post-trauma.

Purpose of the research
Our long-term goal is to identify genes involved in newt limb regeneration. To achieve this, some initial pilot
studies are to be conducted. In the original published study, nsCCN presence was confirmed only in heart, so it
is necessary to validate the gene presence in the regenerating newt limbs. A Recent study showed nsCCN tran-
scripts highly expressed during early limb regeneration [4]. It is necessary to further explore the expression of  
the nsCCN protein, and its localization within blastema tissue. It is then necessary to estimate the significance of 
nsCCN involvement in the regeneration process, via pharmacological experiments with inhibitors or a gene ed-
iting tool like CRISPR-CAS9. It is known that nsCCN emerges predominantly early on after injury, meaning that 
nsCCN may have implications in cellular reprogramming of the early regenerative response. It is therefore im-
portant to elucidate the degree of importance CCN has in the early regenerative response.
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Research plan
It is first necessary to perform an in-silico study and compare Cynops CCN with nsCCN DNA to verify sequence 
similarity, along with several other salamander species. Using this sequence, it is possible to perform PCR to
confirm whether nsCCN is present in the limbs (isolating blastema total RNA, and converting to cDNA), and
further verifying with Sanger sequencing. qRT-PCR (using primers specific for the nsCCN) can be executed to
compare if there is an increase of nsCCN between non-regenerating tissue, and blastemal tissue. Further valida-
tion CCN protein will be performed by western blot analysis, and furthermore immunohistochemical expression 
of CCN on blastemal tissue. Lastly it is important to inhibit the expression of nsCCN locally at the blastema to
observe any negative implications on the regenerative response.

Results of the study Report of progress can also be acceptable
1. According to the published data, nsCCN appears in the heart of the newt.

Working hypothesis : we think nsCCN may be also present in the limbs during regeneration.
2. We propose that nsCCN is involved in the early stage of regeneration.

Evidence: nsCCN is upregulated 2 hours post-amputation, and has been shown to be present in erythrocytes.
Working hypothesis: to check whether regeneration is affected by an inhibitor injection at different stages
(0, 1 DPA and 46 DPA).

Future study plan
1. If we manage to validate the presence of nsCCN in limbs then we would like to investigate other

organs in a more systematic manner.
2. To prove the causative role of this gene by a knock-in approach, using organisms that are similar to newts
but with low regenerative ability.
3. To clarify whether nsCCN is more like an emergency response gene, part of the regenerative sys-
tem, or both. To do this, we are planning to use an inhibitor on a different DPA’s blastema. If the re-
generation is stopped in blastema with large DPA, nsCCN is more related to regeneration than to the
immediate response system.

References
[1]Tetsuya Endo, David M. Gardiner, Aki Makanae, and Akira Sato (2015) “The Accessory Limb Model:

An Alternative Experimental System of Limb Regeneration”
[2]Ken Muneoka, Manjong Han, and David M. Gardiner (2008) “Regrowing Human

Limbs”SCIENTIFIC AMERICAN, INC
[3]Mario Looso, Christian S.Michel, Thomas Braun(2012) ”Spikes-in pulsed in vivo labeling identifies a

new member of the CCN family in regenerating newt hearts” journal of protege research
[4]Roman Casco, Akihiko Watanabe, Ko Eto (2018) “Novel erythrocyte clumps revealed by an

orphan gene Newtic1 in circulating blood and regenerating limbs of the adult newt”
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Abstract of the Presentation
Changes in Intestinal Microbiota Balance in ice Due to Propolis

In the biological department, we have been studying antibacterial foods such as Manuka honey and the

intestinal microbiota of mice.
This study focuses on propolis, which is similar to honey. It is derived from the honeybee nest, widely 
used in Japan, and popular as a folk remedy.

According to folklore, propolis has anti-inflammatory, antimicrobial, antioxidant, and antitumor activities,
but these effects had not been validated by examination of intestinal microbiota.

Administration of multiple types of propolis to mice, examination of stools and analysis of the intestinal
microbiota.

In the intestinal microbiota, lactobacilli known as good bacteria increased and opportunistic bacteria
decreased.
These results strongly suggest that propolis ingestion for a certain period of time may change the
balance of intestinal microbiota(Fig. ).
Propolis used for research(Fig. ).
MH: Manuka Health (New Zealand)
Ori: Orihiro (Japan)
Ita: Italian
Pol: Polenector (Brazil)

What are the substances contained in propolis that have strong medicinal properties?
Why does it affect the intestinal microbiota?

(Fig. ) Intestinal microbiota in mice induced by propolis

Fig. Types of propolis
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Abstract of the Presentation
How Hand-sized 

Unicellular Organisms Multiply

Umi-budo is a kind of seaweed (Figure 1) found in Okinawa, the southernmost prefecture in 
Japan. ‘Umi-budo’ means sea grapes in English. Their scientific name is Caulerpa lentillifera. As 
the popular name implies, they have a shape similar to that of grapes. They grow in the shallow 
waters of the southwestern islands of Japan, in Southeast Asia and in Oceanian countries. Sea-
grapes are familiar as a food. The smaller ones are a few centimeters long, while the larger ones 
are a few meters long.

On 28th March 2019, the Okinawa Institute of Science and Technology Graduate University 
announced that they had decoded the sea grape genome in a British scientific journal titled DNA 
Research. Generally, when it comes to unicellular organisms, most people tend to think of micro-
organisms. Because they have the impression that all unicellular organisms are extremely small, 
it is very difficult for them to believe that sea grapes, which are at least few centimeters long, are 
unicellular organisms. If sea grapes are truly unicellular organisms, how do they multiply?

1. To confirm whether sea grapes are truly unicellular organisms.
2. To observe how sea grapes multiply.

First, in order to observe whether sea grapes possess the typical features of unicellular 
organisms, sea grapes sold on the market were used. Next, three sea-grape fronds were dyed with 
an acetocarmine solution and MGP solution, and their nuclei were observed.

To observe and record how sea grapes grow and multiply, cultivation was attempted by varying 
the salinity level of the water in which they grew and the intensity of the artificial light to which 
they were subjected.
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After a two-day period of observation, multiple round nuclei (Figure 2), flower-shaped nuclei 
(Figure 3) were found to be evenly distributed throughout each sea grape cell. A large number of 
chromosomes and RNAs were observed to congregate around the tips of the fronds and the rhizoids 
(Figure4). Additionally, RNAs were observed to congregate between the fronds and the stolons 
(Figure 5). It was hypothesized that chromosomes move and congregate together, and that RNAs 
gather around growth points and synthesize proteins.

Furthermore, three types of specially shaped globose tips (Figure 6-1, 6-2, 6-3) were observed: 
the ones with a gently protruding part, the one with a sharply protruding part, and the ones with 
an outgrowth, which seemed to be in a process of transforming into stolons. Based on these results 
of observation, it was hypothesized that sea grapes grow in the order Figure 6-1, 6-2, 6-3.

Conditions of cultivation were varied as follows. When pure water was used initially, the 
chloroplasts of the sea grapes decomposed, and the fronds turned white. It was considered that 
pure water is not suited to cultivate sea grapes because they grow in the sea. Due to their short 
life span in pure water, it proved impossible to observe them over a long period of time. Next, 
when an artificial solution of seawater at a salinity of 3.5% was used, the sea grape cells ruptured. 
An incompatibility between the osmotic pressures inside and outside the cells can be considered 
to be one of the factors influencing this result. Finally, by using diluted artificial seawater at a 
salinity of 1.75%, sea grapes were able to be successfully cultivated for a period of about two 
months.

As for the intensity of light, when a red and blue LED light with an intensity of 600 lux was 
used, the chloroplasts in the globose tips congregated (Figure 7-1) and the greater part of the 
fronds turned white (Figure 7-2). Next, when the sea grapes whose chloroplasts had congregated 
on one side were placed under the artificial light with an intensity of 2100-lux, their chloroplasts 
diffused in 27days.

 1. To observe and record the development and growth of sea grapes by taking pictures and/or 
videos.
2. To ascertain the best conditions for cultivating sea grapes.
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The round nuclei. The 
parts colored red are nuclei 

Frond

Globose tip 

Stolon 

The flower-shaped nuclei. The 
parts colored red are nuclei. 

The tip of rhizoids. The red part 
shows RNAs. The blue part shows 
chromosomes. 

The tip of 
rhizoids. The red part 
shows RNAs. The blue 
part shows chromosomes. 
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Sea grapes whose
chloroplasts congregated on one side

The globose 
tip with a gently 
protruding part 

The globose 
tip with an outgrowth 

The globose 
tip with a sharply 
protruding part 

Globose tips whose
chloroplasts congregated on one 
side
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Abstract of the Presentation
Title Use of transition house

Background

There is a serious shortage of housing supply in Hong Kong. More than 250,000 grassroots citizens are waiting 

for public housing. The waiting time is now over 66 months which far beyond 3 years that targeted by the 

Housing Authority of Hong Kong. Many grassroots citizens have no choice but to live in sub-divided units, 

partitioned apartments, bed space and other unpalatable homes with the unhygienic and dangerous 

environment. The basic housing rights are neglected.

Purpose of the research

1)To examine the quality of life of a family living in transition houses

2)To examine difficulties of building a transitional house in Hong Kong

3)To provide suggestions to build a transitional house in Hong Kong

Research plan

Firstly, the project begins with choosing the type of land to build transition houses by quantitative 

research. 

Secondly, the use of cost-effective housing materials is also needed to be selected.

Thirdly, quantitative research will be applied to find out the structure of building a cost-effective house.

Last but not least, experimental and comparison groups research on the quality of life in transition houses and the

private rental house which is qualitative research.
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Results of the study Report of progress can also be acceptable

The stage of design finished. Using the balsa wood and the computer 3D drawing software ‘Tinkercad’, the basic

structure of the transition house is made. 3D printing will be used and more modifications will be made. The 3D

printing model with plastic is not the original design but it was made due to the limit of budget. 

To test for the shoring ability of the structure of the transition house, a testing machine is formed. The flexibility

of the structure form is still under investigation.

Future study plan

To optimize the design transition house and use it to help fulfill grassroots citizens’ urgent housing needs.

References 
1)Chan, D. W., & Kumaraswamy, M. M. (1999). Modelling and predicting construction durations in 

Hong Kong public housing. Construction Management & Economics, 17(3), 351-362.
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Abstract of the Presentation 
Title

The Power of Graphite You Won’t Believe----Exploring the Characteristics of magnetic levitation 
of Pyrolytical Graphite

Background

The world’s fastest magnetic levitation system is the trains developed by JR Central in Japan. 
By turning electrical energy into magnetic energy with a magnetic levitation design, the maglev 
train operates at a maximum of 603km/h. Using the force of attraction and repulsion, a maglev 
train can run two times faster than a high-speed rail train, with the former’s power consumption 
being only one third of that of the latter. 

As the world’s resources are becoming increasingly scarce, countries around the world are 
paying attention to environmental and energy issues, which prompts us to find an effective 
solution. We see many applications of magnetism in our daily lives – particularly the use of force 
of attraction and repulsion – and therefore think of the possibility of applying it more effectively 
to the transportation system like the MRT. We believe that the use of magnetic levitation will 
definitely reduce energy consumption due to friction between the carriage’s wheels and the track. 
Besides, we’re curious that whether the combination of magnetic repulsion force and the power 
required by the train would result in less energy and electricity consumption. While collecting the 
data, we found pyrolytical graphite, a diamagnetic substance that moves under the guidance of 
the laser beam, thus prompting us to do our research

Purpose of the research  
1. Exploring the characteristics of magnetic levitation and its possible applications. 
2. Exploring graphite’s diamagnetism and the stability it produces under the maglev of a strong 
magnetic field. 
3. Exploring the influence of the laser beam on graphite’s diamagnetism and its possible 

Guoguang Laboratory School,  
National Sun Yat-sen University  

applications. 
4. Exploring how a laser beam guides a flake graphite, along with the possibility of applying it to 
vehicles. 

Research plan

We explored how pyrolytic graphite suspended to the maglev situation under different strong 
magnetic fields, as well as how laser beams with different frequencies influenced graphite’s 
diamagetism. We tested pyrolytic graphite’s ambulatory movements, when in the same unit area 
but different weight, and succeeded in guiding pyrolytic graphite before devising a train model. 
Unfortunately, we encountered problems due to the carrying weight, and thus failed to complete 
our designed device, which explains why we present our experiment with a computer animation. 

Results of the study Report of progress can also be acceptable  
 This study explores how to use laser beams to guide pyrolytic graphite, and its possible applications to 

transportation. We have several conclusions based on the experiment: 
1. Based on the diamagnetism principle, using corresponding antimagnetic materials under an appropriate 

magnetic field can produce a maglev effect. 
2. A pyrolytic graphite sheet produces stable maglev under a strong magnetic environment. 
3. Green laser can cause a significant antimagnetic guiding movement effect on pyrolytic graphite. 
4. Light beams with higher frequencies than blue light can guide the movement of pyrolytic graphite sheets, 

and thus can be applied to transporting vehicles. 

Future study plan

We want to get more data through measuring instruments to improve our research, in a bid to 
develop a regional transportation system. The illustration below is an unmanned maglev 
transporting vehicle we’ve conceived to handle our school’s many deciduous leaves. Through the 

pyrolytic graphite 
diamagnetism

pyrolytic 
graphite

mass

volume

magnet strength

laser

light
frenquency
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underground electromagnetic coils, the carriage with pyrolytic graphite sheets under the bottom 
can be used to carry the fallen leaves collected by the students. We can use an APP to operate the 
carriage and make it send the leaves to the compost yard. 
  When having enough magnetic field area, pyrolytical graphite has better maneuverability than 
rail train. Not only limited in moving in one dimension but could move in two dimensional 
surface. Although its accelerated speed can’t reach to magnetic levitation train nowadays, we 
think pyrolytical graphite carrier’s variance could be use in many fields. 
Population aging is one of a severe problem in many developed countries and long-tern care is 
also an urgent problem. If it’s possible to design wheel chairs with pyrolytical graphite , hospital 
and nursing homes could shift the disabled more efficiently. Right now, there are still problem 
about the cost, material, magnetic field , and going up-hill, but we believe this research has a 
certain expansibility and value. 
Magnetic force is a quiet, clean, and controllable source of energy, and pyrolytic graphite is 
characterized by its lightness and stability. The pyrolytic graphite energy is now relatively 
expensive; however, with the technological progress, its production cost will surely be reduced 
thanks to the breakthrough of the manufacturing process. We’re looking forward to the day when 
the combination of magnetism and diamagnetism, together with enhanced diamagnetism by laser 
beam, can help develop magnetic levitation vehicles guided by laser beams which will play an 
important role in urban transportation in the future. 
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Abstract of the Presentation

Title Simple Air Purifier

Background
When winter comes ,the people around us often sneezer are allergic to the enviorment.Opening the doors and 
windows,we finds that the outdoor is black and misty,there are much dust and particles from all sides,there is a 
study that shows hermatic space will cause poor ventilation,so the air indoor will not be cleaner than the air 
outdoor.Facting these problems,people often bought air cleaner to purify the air,but an air cleaner is 
expensive,people living in poor condition or remote areas do not know what to do.Considering these problems 
above,this researchers takes the strategy of low-priced,environmental friemdly and convienient as a experimental 
design.

Purpose of the research
I Understanding the pollutants in indoor air which harms the human body.
II  Finding the material that fits the core of this experimental study
III  Analyzing the most efficient mask filten layered materials through experiments.
IV  To explore the difference of effect between the mask filter and commercial filter.
V  Reducing air pollutants inhaled by the human body

Research plan
In view of this, the research team make use of the principle in simulating air cleaners.The researchers takes the 
fan when the fan is turned on, the air flowing to the air contaminant filter which is intercepted by the filter.The 
researchers hope to reduce the particle in the air indoor. At first,the researchers processed the research to divid into 
multi-level and sinple-level,this study points out that multilayer and single layer have poor 
performans;therefore,further experiments on different material are conducted;eventually exploring the best filter 
material.

Results of the study Report of progress can also be acceptable
1.The non-woven fabric of a mask can  preliminarily substitute for air purifier.
2.With this research,the schools in the countryside will not need to buy expensive air purifiers.

Future study plan
In the future, when the air quality in winter or spring is not good, the filtration method in this experiment can be 
used to reduce the indoor allergens or pollutants. Also,people can save the cost of buying expensive machines. 
Last but not the least,researchers hope that they will combine air purifier with cheaper materials.
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Abstract of the Presentation 
Title  The Relationship Between the Speaking Ability in the Class and Debating Skills 

Background

Nowadays, globalization is advancing so English education have been drawing increasing attention. On the other

hand, English ability of Japanese high school students is inferior to that of the foreigner’s in terms of [Speaking]

and [Writing] thus reforming English education is needed.[1]. Every school start introducing English debate in the

class as a step towards educational reforms[2]. However, many students are worried about speaking English in

school. We debate in English as a club activity. For this reason, we focus on the relation between the speaking 

ability in the class and debating skill. Making it clearly leads to a contribution to the current English education.

Purpose of the research

1. Target

In this study, we define the subjects as follows.

Debate
The object is parliamentary debate (the format is PDA) which is done in the class.

Generally, in the PDA format[3],

Before starting the debate, the issue is released. And students divided into 2 groups (For 

or Against) of 3 people. 

Each team has speech time 3min 3min,2min in order.

Subjects
Students in our school (the School introduced English debate in a class.)

2. Definition

In this research, we defined speaking skill and debate skills as follows.

Speaking skill
Speaking skill isn’t defined only English speaking skills. We will digitize it by WPM .

(WPM . World Per Minute This means the number of word utterance in a minute.)

Debate skills
This is the necessary skill when we debate. We included what haven’t been taught or needed 

in the conventional educational activities. In this speech we would like to refer to following 
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things.

Way of using speaking manuscript writing paper Comprehension of SQ,AP*1

Structure of AREA*2 

1Status Quo (the existing state of affairs), After Plan(the world that the issue has 
been introduced) 

2Assertion,Reason,Example,Assertion It indicates structure of speech.
Research plan

1. The study of procedure is as follows.

We investigated the current situation of speaking ability. 
We use the class contents; measuring WPM and questionnaire.

(Questionnaire 

URL: https://docs.google.com/forms/d/e/1FAIpQLSe-

EfgbgzPGNibAG68RZYH_i660QODVP4Ug_K531nMdymo0UQ/viewform?)

Consideration about correlation between speaking ability and each debating skill
We analyze the correlation and then clarify it.

Results of the study Report of progress can also be acceptable

1. Report of progress

We investigated the current situation of speaking ability. 
These figures show the correlation between following 1) and 2).

1) Self-evaluation whether they can pay attention to AREA in their speeches by 5 stages.

2) WPM 

1) Total point of SQ and AP whether they pay attention them in their speeches by 5 stages (Total 

point is 10)

2) WPM
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1) Self-evaluation of the way they take their notes by 5 stages.

2) WPM

1) Self-evaluation of the way they take their notes by 5 stages.

2) Self evaluation of the way they use their notes by 5 stages.

0

20

40

60

80

100

120

0 2 4 6 8 10 12

WPM

SQ+AP

10

12

0

20

40

60

80

100

120

0 1 2 3 4 5

WPM

How to take notes

12

Hakuyo Senior High School  

Consideration about correlation between speaking ability and each debating skill

Future study plan

This study clarified the correlation between speaking skills and debate skills. In order to return the research 

results to society, I would like to work on creating tools to improve the skills of debate.
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trying create a clear paper cup

Theses days the world trying to change from plastic stuffs to paper stuffs.  For example plastic straws to paper 
straws. I was thinking why people didn’t change plastic cups to paper cups. Just imagine when you going to the 
coffee shop and order cold drink. Which materials cup you can get? Most of shops are going to give you a plastic 
cups. this is going to bad for environment if we keep using plastic cups. However customer and provider  don’t 
want to change it. Therefore customers want to take a pictures and upload it to their SNS. They always thinking 
how the products looks good when they are taking picture. So they want a cup that can see inside. If the cup 
change to tumbler it looks same products at all store. the cups have a different design depends on the shops. If it 
change, may be some customers are not going to upload pictures of products because it is boring.  And if 
customers stop uploading, the provides have bad effect. Uploading to SNS has very strong advertising effects. 
Especially Instagram has a great effect. My question is why people trying reduce plastics these days but no one 
is going to change take away cups. Why no one thinking make clear cup that is good for environment.

How to make a clear paper cup that is as strong as a plastic cups. 

To know the way to make a clear paper. 

There is a way to make a clear paper from cellulose nanofiber. This paper developed at Kyoto at 2008. they are 
resistant to water. And also they can burn with smells like a normal paper. they are resistant to heat. If you put 
them in oven (200°) or hotplate, they are  not going to change their shape. They are light and high strength. 
Cellulose nanofiber is basic structure of the plant cell wall. the wide is 4~15 nano metars. wood has hierarchical 
structure. When you produce cellulose nanofibers, need to defibrate plant cell war and pulp fibers. there are two 
ways to do it. the one way is using special machine. the other way is using TEMPO oxidation catalyst. 

The next step is try to make it and find out processing methods because they are very strong paper. So if paper 
making is successful, bury it in the soil. Then check how many days it will return to nature.  

http://www.nogimasaya.com/research/transparent/ (department of functionalized ISIR, osaka university)
http://www.nogimasaya.com/research/detail/nanofibrillation/ (department of functionalized ISIR, 
osaka university)
https://www.youtube.com/watch?v=GILMFhKZc2M (nippon.com 06,05,20016)

Environment

Saku Akaishi
Saku Akaishi

Can we make all products without plastic?

When I went to Australia, I did volunteering about beach clean up and I felt there were many problem that we 
needs to resolve with. The reason why is I saw plastic products on the beach and I start researching about plastic 
pollution. I thought I knew that using Plastic products is not good for environments because teacher told me and 
many people is saying that but i do not think plastic products are decreasing even many people is said that.So i 
think that is no meaning, people just telling to someone that we should not use plastic. I got ideas from the 
company that making cup and wrapping paper for food products by seaweeds. They use seaweed that is because 
their country has many seaweed so they do not need to waste anything. I thought that is really great ideas. so i 
want to try to make similar products for Japan.

The purpose of this research is to make products without plastic to decrease using plastic products and 
resolve plastic pollution. And If the new products are made by something that people can eat that will 
be really good for environments because foods are biodegradable. 

I will use vegetables which has a lot of dietary fiber because to make paper that is good if the material 
has more fiber. So I am thinking to use agar weed, lotus root, konjac, sweet potato, dried shiitake and 
wood ear mushroom. and i will change vegetables by what to use. For example sweet potato is 
insoluble dietary fiber so it will be good with products that does not want to dissolve in water. 
Conversely, konjac is water-soluble dietary fiber. So it will be good with products that want to dissolve 
in water.  I will peel, boil, chop into small pieces and crush in a mortar. I put it in the mixer many times 
and strained it many times. The more you strain, the more fine fibers are made. The strained thing was 
boiled down a little in a pot. The boiled juice was painted on a metal plate and dried on a hot plate.

This is just acceptable but i am trying to make paper from vegetable but it is difficult to make paper from vegetable. 
i cut the vegetable and put in to shape but the fiber was not entangled. So it could not be the paper. This time i 
used cabbage so if i use different vegetables, it can be the paper depends how much fiber that vegetable have.      

This time I got ideas from seaweed paper and I changed material from seaweed to vegetables. But i could not 
really get success. I think that is because vegetable is not enough to make paper so I should add something that 
involves something it hardens.  And I got new ideas about this research. The idea is change to paper to unique to 
Japan for example package of miso soup and cup for bento box. I also want to favor the paper for instance package 
of miso soup. if i make package with dashi favor and put instant miso soup inside of package,  if i can make it that 
will be really easy to make miso soup and good for environment.

1. http://gakuvo.jp/interview/8335.html
2.https://heapsmag.com/developing-biodegradable-seaweed-packaging-to-eliminate-waste-plastic-
Indonesian-based-startup-Evoware

Environmronmententtt
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Abstract of the Presentation
Title Power of sawdust to support the future of the earth ~Challenge to global issues~

Background

“Bio-toilet” (Fig. 1) uses the unique properties of sawdust, such as high porosity, high water evaporation, and 

high wear resistance [1]. It is an ideal toilet that breaks down human waste without using any water. Sawdust 

also reduces the volatilization of ammonia to a low concentration. Solids contained in human waste are 

decomposed by aerobic microorganisms, and finally humic substances and inorganic components remain in 

sawdust. These decomposition residues are reduced to the soil as a good organic fertilizer and soil conditioner 

(Fig. 2).

Purpose of the research

Our purpose is to clarify that sawdust suppresses the volatilization of 

ammonia to a low concentration because its high porosity and the acidic 

functional groups present in sawdust (Fig. 3) is involved in preventing 

ammonia volatilization. 

Research plan

Sample used in this experiment

Sawdust Seiwa (sawdust used by Seiwa Denko), S. japonicum (Styphnolobium japonicum ), and Maple

Powder (products with finer grain size of sawdust) S. japonicum and Maple

A. Measurement of bulk density [2]

Aerated: when lightly filled (normal state)

Fig. 2  Reuse of sawdustFig. 1  Bio-toilet

Fig. 3  Chemical structure of cellulose

Packed: when tapped from top to bottom and left and right to fill tightly

Compacted: when pressed to the limit with human power

The mass of sawdust 1 cm3 was measured in each case.

B. pH measurement of ammonia aqueous solution containing sawdust

Sawdust (1-3g) was added to the ammonia aqueous solution (100mL), and after sufficiently stirring, the 

relationship between the mass of the sawdust added and the pH was examined.

Results of the study Report of progress can also be acceptable

A. Bulk density of sawdust (Table 1) 

Seiwa showed the same values for aerated and packed.

   We speculate that fluidization did not occur by

tapping.

The value of the packed of sawdust of S. japonicum

  and Maple was about 1.3 times and 1.2 times that of

the aerated, respectively, and the value for powder 

was about 1.3 times for both types. 

   Regardless of the particle size, the density change is almost the same.

When sawdust and powder were both pressed and hardened, their density was more than twice that of the 

normal state.

 Half of the volume can be seen to be an air under normal state.

B. Interaction between sawdust and ammonia

The pH of the ammonia aqueous solution decreased

with mass of sawdust and powder added to the 

solution (Fig. 4).

   Sawdust were confirmed to be acidic.

Acidic functional groups must exist in sawdust.

When sawdust and powder were added to the

ammonia aqueous solution, the color of the solution

changed to the color close to the sawdust and 

powder used. Even when sawdust and powder

were added to the acidic aqueous solution, no change in the color of the solution was observed.

   A part of components contained in sawdust would dissolve in the ammonia aqueous solution.

Future study plan

Investigate the components dissolved in the ammonia solution and the water absorption of sawdust

References 
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Fig. 4  Change in pH of ammonia aqueous solution

Table 1  Bulk density of sawdust
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Abstract of the Presentation
Title Pandora's Box

Background
Today, many people (men or women, young or old) all hope that things can be more convenient.  With regard to eating, 

many faster and more convenient ways have come into being.  But sometimes it is inconvenient for us to go outside to 

get  meals because we are busy, whether we are at home, at the school, or at work places.  At a time like this, to 

choose the delivery service is most people’s top priority.  Today we have many convenient food delivery services, like 

Foodpanda or Uber Eat.  These food delivery services are indeed very convenient because they are not only fast, but 

offer a vast variety of meals to choose from.  However, there is still one important thing to consider.  Some foods are 

delicious only when they are hot.  Likewise, some drinks are good only when they are icy cold.  Though the food 

delivery service is quick and each scooter they use is equipped with an insulated container to keep the food inside hot 

or cold, these containers can only insulate the foods from the cold or hot air outside. If the weather is too hot or too 

cold or if the transportation time is too long, they may not work so well. We hope to improve this problem. 

Purpose of the research
We hope that we can create a small device that can be installed inside the container and can automatically raise or lower 

the temperatures in the container if needed.

Research plan

1. Use a hair dryer to heat the hot side of the thermoelectric cooling chip and then use two digital 

multimeters to measure the hot and cold side of the thermoelectric cooling chip respectively to 

get the temperature difference.  Next, use the needle multimeter to measure the amount of

electricity generated through the temperature difference. 

Taipei Municipal Nei-Hu Vocational 
High School 

2. Measure the four functioning modes of the thermoelectric cooling chip and find out the result of 

this experiment. 

1. Both the fans in the cold and hot compartments of the insulated container are off. 

2. The fan in the cold compartment of the insulated container is on, and the fan in the hot 

compartment of the insulated container is off. 

3. The fan in the cold compartment of the insulated container is off, and the fan in the hot 

compartment of the insulated container is on. 

4. Both the fans in the cold and hot compartments of the insulated container are on. 

Picture 1:System diagram                            Picture 2: experiment box 

Results of the study Report of progress can also be acceptable

Measure the effect of the temperature difference on the voltage output of the thermoelectric cooling 

chip for a total of ten times each time when there is a five-degree temperature difference.

 
             Picture 3: The measure e of the effect the temperature has on the voltage output

From the Picture 3 above, we know that every time when the temperature rises by 5 degrees, the voltage 

output goes up.  When the temperature rises to 50 degrees Celsius, the voltage generated by the 

thermoelectric cooling chip is 0.47. 

Measure the effect of time on the temperature under the four functioning modes of the thermoelectric 

cooling chip in a way that records ten times, one time per minute for a total of ten minutes. 
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Picture 4 : Both the fans in the cold and hot compartments are off 

 
              Picture 5 : Both the fans in the cold and hot compartments are on 

 

                      Picture 6 : Only the fan in the hot compartment is on 
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Picture 7  Only the fan in the cold compartment is on 
From Picture 4, we know that when the fans in the cold and hot compartment are both off, the 

temperatures in both compartments rise.  The same thing happens on Picture 5 and Picture 7.  What 

happens on Picture 6 is closer to the result we want in this experiment. 

But there is one problem we find in the experiment: that is, even when the fan in the hot compartment 

is on, the temperature in the cold compartment still can’t drop to below 20 degrees Celsius, thus unable 

to reach the objective of our experiment.  Through discussion, we find that the reason for this may be 

the thermal contact conductance.  Because the temperature in the hot compartment can’t drop, the 

heat in it, through conduction, keeps the temperature in the cold compartment from falling down.  To 

improve the situation, we do two more experiments on the hot compartment.  We install one more fan 

on the outside of the hot compartment so that we can get the cold air into or hot air out of the hot 

compartment.  We hope that through air circulation, we can make the temperature in the hot 

compartment drop further. 

The result of this experiment is shown on Picture 8 and Picture 9. 

 

Picture 8 :Only the fan in the hot compartment is on and install another fan to get the air out of the hot 

compartment 
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Picture 9: Only the fan in the hot compartment is on and install another fan to bring air into the hot 

compartment 
Picture 8 shows that the temperature in the hot compartment obviously drops and is controlled between 

25 and 27 degrees Celsius, while the temperature in the cold compartment also successfully drops to 

below 20 degrees Celsius.  Though compared to Chart V, the result shown on Picture 9 is less satisfying, 

it still can achieve the result this experiment hopes to achieve. 

Conclusion: 

In a given space, if the temperatures of both the hot and cold sides of the thermoelectric cooling chip 

both rise, it means the conduction effect of the chip is very good.  So if we want to make the 

temperatures on both sides of the chip drop, we have to make sure that the hot side is in a space that 

enables its temperature to drop quickly, so the temperature of the cold side drops accordingly.  

Similarly, if the temperature of the hot side of the thermoelectric cooling chip rises, the temperature of 

the cold side rises too. 

Future study plan

We hope that we can lower the temperature in the cold compartment even further, creating a 30-degree 

Celsius difference from the temperature in the hot compartment.  One way to solve this is to increase 

the number of the heat-producing thermoelectric cooling chips to achieve a better effect. Another way 

is to increase the number of the electricity-generating thermoelectric cooling chips to provide more 

voltage for the fans. Or we can replace the ordinary insulated container we use now with one that has 

better insulating capacity. 
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Abstract of the Presentation 
Title The Light Decay Warning and Hour Usage Record Device for Illuminating Lamp

Background

Light is very important in our life, but people cannot see the decrease of the brightness because 
people will get used to it and think that if the light still work it is still good. But actually when 
the brightness is decreasing it is not good for our eyes. The lack of brightness will cause eyestrain 
which is very dangerous for people’s eyes. And the eyestrain will accumulate myopia, so the 
brightness in our general life is very important. If we can design a device for measure the decrease 
of brightness to remind us to change to light when the brightness is decreasing. To avoid the lack 
of the brightness to affect our vision.  

Purpose of the research

1. To understand the change relationship of light energy and electric energy 
2. To understand how Single Chip works  
3. Design a electric circuit to measure the brightness and display the warning  
4. To actual product it and verified the electric circuit can actually work 

Research plan

 
Picture 1:Light decay 

Light attenuation: According to the picture 1, the brightness of the light will go lower than 90% if it 

had been used for 2000 hours. 4000 hours will lower than 80% and after 80% it will even decrease 

faster. 
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1. Literature Discussion:
Although the brightness of the lamp or bulb will decrease after use, unless you measure with an 
instrument, it is not easy for ordinary people to detect. Only when the lamp is broken and 
completely off, the user will replace it. In an environment with insufficient brightness, vision may
be damaged to some extent. The lighting technology industry sets the lower limit of a lamp in daily 
use at 80% of the luminous flux, that is, it is recommended that when the brightness is lower than 
80%, the lamp tube should be replaced to ensure sufficient brightness.
Single Chip: A single chip microprocessor is made from Micro Control Processing Unit (MCU), Memory 

(RAM, ROM) and Input, Output. 

2. Planning The System: 

The only way to measure to the brightness is the Lux meter, but it is very expensive and normally it is not used in

general life. Thus, we think out device must be cheap and simple.

    

SOLAR 
CELL

SETTING
BUTTON

ENERGY
STORAGE

DEVICE

CPU

ADC OSC FLASH
MEMORY

WIFI
(IOT)

Picture 2:MCU Block Diagram                   Picture 3:System diagram
The picture is our device of system block chart. The simple chip is the central processing unit and 
it is cooperating with oscillating circuit and playability memory to the data of the brightness and 
usage. And it needs analog-to –digital convertor to measure the brightness. To make it easier we 
don’t need any wiring. However, the battery is very convenient to use but it is not good for our 
environment. 

Results of the study Report of progress can also be acceptable

The main purpose is to generate electricity through solar cell and charge the current into the capacitor. The 

capacitor is used to supply power to a single chip. A diode is connected between the solar cell and the capacitor 

to prevent the current from flowing back to the solar cell damage to the solar cell

The single chip adopts LIRC (low frequency RC) mode, the operating frequency is 32kHz, which 
can reduce the usual power consumption. Pins 2 and 7 are power, pin 9 is connected to the switch, 
and pins 14, 15, and 16 are connected to green and yellow , Red LED, and a resistor in series to 
limit the current and reduce consumption. At the 11th, 12th, and 13th points, three red LEDs are 
connected. When the light is turned off, the accumulated time of the lamp can be displayed. The 
power pin and pin 1 can be used to sense the output of the solar panel through the detection 
voltage, and you can know the brightness of the lamp.

Taipei Municipal Nei-Hu Vocational 
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Pictuer4: Experiment Circuit                   Picture 5 Program flow 

Experiment Procedure : 

         

Picture 6: Solar cell        Picture 7: Experiment        Picture 8:APP 
Using the mobile metering app, you can know the light and dark intensity of the flashlight and 
the light of the flashlight to make the solar cell generate electricity, and then use a digital electric 
meter to connect a resistor. As can be seen from the figure below, the stronger the light, the higher 
the Volt and Current. Conversely, the weaker the light, the lower the voltage and current.

    

Picture 9: Volt v.s. R        Picture 10: Current v.s. R       Picture 11: Power v.s. R

It can be seen that the resistance is between 3.9k and 8.2k, and the solar cell can 
obtain the max power. At this time, the solar cell can provide current between about 
0.6mA and 1.1mA, and the voltage between about 2V and 4V.

Taipei Municipal Nei-Hu Vocational 
High School  

      
Picture 12: Finish product 

Picture 13: Wave of Solar cell
The starting voltage waveform of the research circuit connected to the solar cell. Look at the 
figure. The capacitor voltage reaches a steady state in about 7.5 seconds after the lamp is turned 
on. The average voltage is about 3.27V. Because the voltage is higher, the current used by the LED 
light is larger and the brightness is sufficient. But the ripple of capacitor voltage is more obvious. 
After actual testing, it is confirmed that this condition can work normally

Future study plan

Utilizing the Internet of Things makes it easy to manage transactions, For example in street lights, 
When one is broken, you can use the Internet of Things to easily find the street light, Instead of 
searching slowly one by one, it can save human resources and time. But using the Internet of 
Things requires 10 Milliampere (mA), but our solar cell can only provide 1 Milliampere (mA). If 
you directly install the Internet of Things, it will not work because the current is too small. So we 
need to find a solar cell with high efficiency and high current, and replace the solar cell with lower 
efficiency, and then install the Internet of Things to facilitate management. But now there are no 
solar cell on the market, In the future, if we have the solar cell we need, it will be enough to meet 
our needs. In addition, if we can put the device in public and connect with the internet so we can 
manage and service a lot easier.   
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Abstract of the Presentation
Title / Experiential Processes of Science and Technology Communication Using 

Gamification with Sugo-Haya2

Background Hayabusa2 is aiming at high level technically challenging missions to collect scientific 

valuable samples from the asteroid Ryugu and bring them back to earth in the winter of 2020.  Information of 

Hayabusa2 project is provided abundantly by officials websites [1], researchers’ own lectures, and fact sheets 

which are press conference documents.  Citizens normally learn scientifically and technically accurate 

knowledge through outreach from the Hayabusa2 project and reach the sensation “ ”, with “admiring”, based 

on understanding the knowledge.   This sensation “ ” brings out support to the project.  But also the 

sensation “ ” is gained from “praising” for challenging missions achievements and scientific value.  We 

noted that admiring and praising are equivalent because they both lead to the sensation “ ” . So we found 

the idea to let citizens reach the sensation “ ” going through “ experiential” processes (Figure 

1.) when citizens experience scientific value brought back and achievements of challenging missions, through 

playing a game.  We actualized this idea adopting Sugo-Roku a Japanese traditional board game and created 

“Sugo-Haya2”. (Figure 2.)  We chose Hayabusa2 as the theme of this Sugo-Roku, and applied the 6 year’s 

process of Hayabusa2 on the route, starting from the launch and finishing with the delivery of samples of the 

asteroid Ryugu to earth.  We applied elements of science and technology gained from fact sheets as correctly as 

possible throughout “Sugo-Haya2”.   

Purpose of the research Our aim while being involved in science and technology projects is to 

strengthen future interest from citizens.  Therefore, we have worked on gaining interest of the Hayabusa2 

project from citizens with “ ” processes using gamification [2].  We have been creating and investigating 

the activities of all types of science and technology communication using Sugo-Haya2. (Table 1.)  From the 

results obtained from these activities, we suggest “Sugo-Tan” is an effective tool to better actualize outreach for 

science and technology projects.

Research plan
Oct. 2017 .24-25, Start up of Sugo-Haya2 project  
Oct. 2017 .24-25, Release of “Sugo-Haya2 No. 1” [Media]
Dec. 2017 .24-25,Published “News Letter No. 1” for public relations (current issue, No. 8) [Publication]
Mar. 24-26, 2018  Poster session at Communicating Astronomy with the Public 2018 organized by IAU [Exhibition]
Jul. 20, 2018-25. ...,Held “Hito-Haya2” for elementary school students of local children’s centers. [Show]

Science and Technology
Communication
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Sep. 16, 2018-.  24Papercraft  “Waku-Haya2” workshop at / Kawasaki Halloween organized
by Toshiba Science Museum [Experience]

Nov. 17, 2018-25  Sugo-Haya2 oral presentation at 2018/ Project Harvest Festival 2018 organized by Sagamihara
City Museum [Talk Event]

Oct. 2019 .24-25, Creating movies “Movi-Haya2” which tells scientific value of samples brought back by Hayabusa2 [Media]
In progress.     . .Creating an activity “How-to create Sugo-Roku of explorers (Sugo-Tan)” [Study]
Dec.,2020 .24-25,. .Completion of Sugo-Haya2 project

Results of the study Report of progress can also be acceptable The “ ” 

processes with gamification actualized that all citizens could reach the sensation ” ” with a leap and perceive 

the attraction of the Hayabusa2 project.  Figure 3. shows how to realize “ ” processes in the Sugo-Haya2 

based on our concept shown by Figure 1.  The mission square “Earth Swing-by” of Sugo-Haya2 is applied to 

the science and technology elements ”velocity ”and “direction” extracted from the principle of swing-by.  The 

difficulty of swing-by can be actualized by two Sugo-Roku trial techniques suitable for the mission.  As shown 

in Table 2., Sugo-Roku trial technique has variations.  By selecting a suitable Sugo-Roku trial technique for 

missions, we could actualize the “ ” processes reflected in the science and technology elements.  The 

science and technology elements applied in the Sugo-Roku trial technique in this way assists the game players 

in understanding the science and technology of Hayabusa2.  Table 1. and Figure 4. show varieties of science 

and technology communication and activities of Sugo-Haya2.  The right part is the evaluation of the activity 

based on four categories which are required to actualize “ ” processes.  Hito-Haya2 is the event in which 

“ ” processes replace Sugo-Roku trial techniques with attractions about operations of the mission or 

instrumentation of Hayabusa2.  From the results of our research in Science Edge 2019 last year [3], it is clear 

that Hito-Haya2 has excellent intuitive understanding due to active manipulation of attractions. We consider 

that an effective tool to achieve an attractive outreach to citizens is “How-to create Sugo-Roku on your own” 

combining “active” elements of Hito-Haya2 with game board Sugo-Haya2 which is the faithful prototype to the 

concept.  And we are creating a new activity, classified as “Study” of science and technology communication, 

“How-to create Sugo-Roku of explorers” which is called Sugo-Tan”.   

Future study plan To overcome the problem of collecting true evaluations from targeted 

elementary school students, we will adopt Analytic Hierarchy Process (AHP) as an evaluation method that can 

reflect intuitive answers of them by paired comparison.  We are currently examining whether this evaluation 

method is appropriate by targeting ourselves.  Through a prototyping activity of science and technology 

communication “How-to create Sugo-Roku of explorers” that is Sugo-Tan, we suggest the idea of a “Fact Sheet 

for Space Kids” which is information gathered easy enough to understand for children.  This is also an 

information resource that is suitable for all citizens and in which one can understand the science and technology 

of explorers.  Currently, we are choosing what to include in the fact sheet through prototyping “How-to create 

Sugo-Tan”.
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4. The Method to Produce Scientific and Technological Gamification Using Sugo-Haya2  

Figure 3. Sugo-Haya2 mission technique in “Earth Swing-by” square
On the Earth Swing-by mission square, changing direction and increasing velocity adjustment must be  
successful. If one direction or velocity failed, player experiences the difficulty it takes with time and use of fuel.  

Table 2. Sugo-Roku technique applicable to Hayabusa2 mission

Science Club of Tokyo Tech High School of Science and Technology, Poster of workshop, 2018/ Project 
Harvest Festival 2018, Nov. 17 & 18, 2018, Sagamihara City Museum 
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History of Sugo-Haya2’s Research Presentation   
1. K. Ishizeki, K. Shiranita, T. Horaguchi et al. Project Sugo-Haya . 

Communicating Astronomy with the Public 2018. National Astronomical Observatory of Japan (NAOJ), 

International Astronomical Union (IAU) Comission2, Fukuoka City. Fukuoka City Museum 

 Introduction of Sugo-Haya2

2. Science Club of Tokyo Tech High School of Science and Technology, Poster of workshop. 2018/ 

Project Harvest Festival 2018. Nov. 17 & 18, 2018. Sagamihara City Museum

 The feature of Sugo-Haya2

3. K. Kubo, K. Shiranita, T. Horaguchi. “

/ Comparison Between Sugo-Haya2 and Hito-Haya2 in Science and Technology Communication Using 

Taikan”. Tsukuba Science Edge 2019, Mar. 22 & 23, 2019. Tsukuba International Congress Center 

 Sugo-Haya2 as science and technology communication 
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Title

Background

Purpose of the research

( )

Research plan

35 72 180

Audacity

Results of the study Report of progress can also be acceptable

( )

Future study plan

( )

References 

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

(1)

(2)

(3)

(4)

1)
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Areas

Participant’s Information

Supervising Teacher 

Abstract of the Presentation

Areas

Physics Chemistry Medical Science Biology    Earth Science 
Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name
Member

Supervising Teacher

Name

Abstract of the Presentation

Title

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

1

Future study plan

References 

Negative Magnus Force Exerted on a Back-spinning Spherical Body Measurement by 
Flight Experiments

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

( )

Research plan

A8-3

Results of the study Report of progress can also be acceptable

Future study plan

C11-3

References 

HP(htps://www.ja-r.net/) 2019/09/17

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Fig1 Fig2

Fig.1 Fig2

Fig.3

1

Fig.4

Fig
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

X

EL

EL 1

Purpose of the research

Research plan

SEM

SEM

SEM
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Results of the study Report of progress can also be acceptable

NaAOT

2.93×10 24 1.27×10 36

(Fig.1) 

Fig.2

2

SEM

290nm Fig.3

Future study plan

SEM

EL

References 

1  p.136-139 p.199-206

2 Ageeth A.Bol,Joke Ferwerda,Jaap A.Bergwerff,Andries Meijerink.

Luminescence of nanocrystalline ZnS:Cu2 .Journal of Luminescence.2002.99.P325-334

Fig.1

Fig.2

Fig.3 SEM

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

[1] 

[2]

[3] 2000
[4]

2016
[5] 20

0.3
20 41.1 [6]

/Preliminarily examinations

1 2 1
m] 0.52[nm]

[7]

[8]
2

Purpose of the research

Research plan
( 3)

0.5[mm] 1[mm]
2.0[g] 30.0[g] 15.0[g]

1[ ] 1

15[ml] 5
20[ml]

1[ppm] 3 2 2

Results of the study Report of progress can also be acceptable
4

Future study plan

8[g] 30[g]
2/3

References
[1]

yoshino-gypsum.com
[2]
(2010)

https://www.jstage.jst.go.jp/article/jjh/65/3/65_3_447/_pdf/-char/ja
[3]

(dl.ndl.go.jp › info:ndljp › pid3F1000  - 
)

[4]

(https://www.jstage.jst.go.jp/article/kikaia1979/73/731/73_731_782/_pdf)
[5] 2016

https://www.sankei.com/region/news/160829/rgn1608290012-n1.html
[6] 2008

https://www.stat.go.jp › data › nihon / 20
/2-1  - 

[7] (2015) 

(https://www.jstage.jst.go.jp/article/siej/18/1/18_27/_pdf/-char/ja)
[8]

(http://dl.ndl.go.jp/view/download/digidepo_10492318_po_ART0004882764.pdf?contentNo=1&alternativeNo=)
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s [ppm] [ppm] [ppm]

0 0.932 0.88 0.960

60 0.868 0.856 0.968

120 0.832 0.872 0.957

180 0.816 0.864 0.952

240 0.784 0.872 0.952

300 0.768 0.912 0.960

360 0.751 0.88 0.953

420 0.752 0.872 0.960

480 0.736 0.872 0.944

540 0.728 0.88 0.944

600 0.736 0.88 0.941

660 0.712 0.906 0.936

720 0.712 0.896 0.928

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title LED

P/Ag/Ag2O/Ag3PO4/TiO2

Background

8 4

OH

1

1 (1) (2)

(3) 3

Purpose of the research

P/Ag/Ag2O/Ag3PO4

2 2

20

3 3

Stanford e-Japan Program

4 4 (1)

(2)

(3) AI

IA

100

(1) (2) (3) 

3D

5

Research plan

Stanford e-Japan Program

Liu P/Ag/Ag2O/Ag3PO4/TiO2

10 LED

2020 4

Results of the study Report of progress can also be acceptable

Liu 20 LED 6

LED

Future study plan

LED

References 

1. Samsudin, Emy Marlina, et al. "Evaluation on the photocatalytic degradation activity of reactive 

blue 4 using pure anatase nano-TiO2." , vol.44, issue 7, 2015, pp. 1011-1019. 

https://doi.org/10.17576/jsm-2015-4407-13. Accessed 12 August 2019.

2. Liu, Na, et al. “Superior disinfection effect of Escherichia coli by hydrothermal synthesized TiO2-

based composite photocatalyst under LED irradiation: Influence of environmental factors and 

disinfection mechanism.” , vol.247, 2019, pp. 847 56. 

https://doi.org/10.1016/j.envpol.2019.01.082. Accessed 16 July 2019.

3. Ibid. p.849.

4. Ohnuki, Renee. “U.S.–Japan Drone Technology Collaboration and Its Application to 

Photocatalytic Technology to Resolve Air and Water Pollution”, 

, Stanford Program for International and Cross-Cultural Education, Stanford 

University, pp.71-79.

5. Ibid.

6.Liu, Na, et al. op .cit., p.849.

(Samsudin et al, 2015, p.1012)

P/Ag/Ag2O/Ag3PO4/TiO2 (Liu, et al., 2019, p.854) 

 P/Ag/Ag2O/Ag3PO4/TiO2 LED
 (Liu, et al., 2019, p.849)

P/Ag/Ag2O/Ag3PO4/TiO2 20

(Ohnuki, 2019, p.75)
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Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

(Al2O3)

1)2)3)

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

1 2

2

1

XRD

C( ) G( ) XRD

G

(AtomWork)4) XRD ( 8 )

G

XRD G

Future study plan

2

( )

2 1

( )

References 
1) ,

http://www.hst.titech.ac.jp/~meb/2001/Rubby/ruby.htm
2) , , , , 

, Jarnal of Ceramic Society of Japan 113 [11] 733-735(2005)
3) , , , , , , 

54  6 2006 
4)  (AtomWork)

https://crystdb.nims.go.jp/

A 1g 0.1g 1g 

B 1.05g 3g 1.05g 

C 2g 9g 0.33g 

D 1g 0.03g 5g 

E 2g 0.4g 0.1g 

F 1g 0.1g 10g 

G 0.99g 0.01g 3g 1g

H 0.99g 0.01g 2g 2g G

I 0.99g 0.01g 1g 3g H

J 0.99g 0.01g 4g 0g

XRD

0
100
200
300
400
500
600
700

10 15 20 25 30 35 40 45 50 55 60 65 70

in
te

ns
ity
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C( ) XRD

G( ) XRD

0

500

1000

1500
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te

ns
ity

C
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1400
1600
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G

G

G

XRD 3)

 intensity 8

35.141 99

43.345 94

57.491 86

25.567 67

68.201 49

37.542 46

52.542 46

66.510 33

Areas
Physics Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(  )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title Br

Background
1000

1 2018 12

25 35
2 2035 100

SDGs 12
2012

WEEE EU

Purpose of the research

WEEE

3

-

600 800 400

3

Research plan
2 1000 2000

1
A

2 400 4

Results of the study Report of progress can also be acceptable
X EDS, S2RANGER, BRUKER

II 1000
5 6

2 7

Mg2+ Al3+

400
X XRD, MiniFlex, Rigaku

1000 20 60
8 2000

1000 2000

9 1000 1 1 II 84% 2 1
III 73% 3 10

1000
Al Mg

1L

SHIMAZU PIA1000

Future study plan

3

Al Mg

References
[1] , , CMC , 2005.
[2] , , , 2009.
[3] , , , 2008.
[4] , , CMC , 2012.
[5] , , , 2003.
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1 

2

3

4

5(a) 1000 EDS (b) 1000 EDS

6 EDS 1g Br

7

8 XRD
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9

10 

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

1.

2.

1.

2.
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

1

2

3

4
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Areas
Physics Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

1) 2014

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

1

4

1 100 m2

PS PP

Cetyltrimethylammonium Bromide

CTAB

Methyl orange MO) 5 wt%

PS PP 1~3 wt%CTAB CTAB

1:0 0:1 0.03 mmol/dm3 MO

5

(PS)
2 1 wt% CTAB

MO

CTAB 3

1 wt% CTAB 1 g (5 10-3 wt%)

PS

CTAB MO

PS

1 m PS mm

PS PS

CTAB 2)

CTAB

PS

3 MO

PP (PE)

/ 
20
4
10
17
3
2
3
58

Future study plan

References 

, NEAR 2018 pp.

8-10

1976 pp.95-114

3 CTAB MO
/ nm

MO
0
1
10
100

MO
CTAB / g

0

0.2

0.4

0.6

0.8

1

300 350 400 450 500 550 600

2 PS MO

0

0.2

0.4

0.6

0.8

1

300 350 400 450 500 550 600400 450 500
/ nm

MO
0 10
1 9
3 7
5 5
7 3
9 1
10 0

MO
0 10
1 9
3 7
5 5
7 3

CTAB PS =
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5 PP

4 PP PE
PS

5 PE PS
PP 6 PS

PP PS

7 1 wt% CTAB
8 CTAB

= 3 7 7 3 MO
9 5 5

CTAB
MO

4
(a) PS (b) PS (c) PE

6 PS PP6 PS PP

1 wt% CTAB/ g: / g
0:10    1:9    3:7    5:5    7:3    9:1   10:0

PS

PS 10 MO

a

b
8 MO

7
MO

9

a b MO

10 PS

(a) PS (b) MO PS (c) MO

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

1.

2.

3.

4.

5.

6.

1.

2.

3.
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Areas
Physics Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

30

60

60

D Company

5 70

5

70

Results of the study Report of progress can also be acceptable

( )

( ) 

( ) 70

4

70

BC 0.11 0.14 27

BC 0.29 0.40 38

0.40 0.43 7.5

70

BC

BC BC

BC

BC

Future study plan

70

BC

References 
http://www.rish.kyoto-u.ac.jp/labm/wp-content/uploads/2012/09/1_pdfsam_KyotoJST090908.pdf

JEAN www.jean.jp/m-litter/matter02.html

NBRC  http://www.nbrc.nite.go.jp/NBRC2/NBRC ediumDetailServlet?NO=350

(2018) 37 31

p41
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Areas
Physics Chemistry Medical Science Biology    Earth Science

Mathematics Information Computer    Others( )

Participant’s Information

Member
Supervising Teacher

Name
Abstract of the Presentation

Title - -

Background
[ 1994]

Purpose of the research

Research plan
2019 4 15

1984

TM4000
Plus

Results of the study Report of progress can also be acceptable
16 33 34

; r = 0.966 ; r = 0.880

Future study plan

References 
. 1984. . . 34:4. p155-162.
. 1994. . . 45:1. p47-58
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation



－164－

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

10% 20% 1mL 3M 0.1mL 2.5mM

0.1mL 10 50

UV-vis

Results of the study Report of progress can also be acceptable

Future study plan

References 

Mukai, et. al., Hiyoshi Review of Natural Science Keio Univ., 48, 11-30.K. Maehashi, A Basic Knowledge 
of Sweetness, 2011, 106, 12, 818-825.
http://www.medbio.info/Horn/Time%201-2/carbohydrate_metabolism.htm

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

15 % 24 %
DSSC

)

[2]

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

CHN

C/N ICP

2

CN

CN

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

 
Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information
School Name  

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation 
Title

Background

Purpose of the research

Research plan

< >

4.0g C 1.0g

15g

(SPF50  PA )

Results of the study Report of progress can also be acceptable

< >

 

 

Future study plan

2

UVB SPF UVA PA
SPF

PA

References 
    

https://www.nakatani-foundation.jp/wp-content/uploads/a5f38f1d5aad3c8475910e470708773e.pdf

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

(1)

(2)

(1)

(2)
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry  Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References 

Wikipedia

(A)

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Banana’s

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References 

www2.tokai.or.jp

SPF PA kanebo-cosmetics.co.jp

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

T

T

Purpose of the research

T

Research plan

80 FCF

12 36

9 4 4

3

Results of the study Report of progress can also be acceptable

t

Future study plan

T

References 

CHEMICAL BOOK 10/7

 5  4 10/7

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information
School Name

Supervising Teacher

Abstract of the Presentation

 200 mA 1 175 mA
2 2 150 mA 0.8 V 

2 3 0.1 V 1 , 2 0.2 V 

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation



－171－

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name   / Ai Kiyohara

Member

Supervising Teacher
Name  / Makoto Hattori

Abstract of the Presentation
Title

Background
a,b,c

( 1,2,3)

Purpose of the research

face-on galaxy

Research plan
face-on galaxy fits file ( 4) Makali’i( 5)

Results of the study Report of progress can also be acceptable

Future study plan
face-on galaxy

References 
James Binney Merrifield Michae 1998/8/17
Galactic Astronomy (Princeton Series in Astrophysics) Princeton Univ Pr

  2018/8/17 I 2  ( )
 2011/11/25

Jet Propulsion Laboratory, California Institute of Technology, 
NASA/IPAC Extragalactic Database https://ned.ipac.caltech.edu/

 ( )   Makali`i
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title APEX

Background

Purpose of the research

APEX AV TV EV SV EV

APEX

APEX

Research plan

2 2

24mm F 4 1, 5, 10, 15, , 60

ISO 100, 200, 400, , 12800 raw raw2fits

Count BV

Count

Results of the study Report of progress can also be acceptable

BV Count SV EV Count

SV 10, 11, 12 EV Count SV

Future study plan

Count

References 

[1] 

. 2017 2 5

[2] 26   3 <https://www.ccs-

inc.co.jp/guide/column/light_color/vol26.html> :2019.7.18

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

60

Purpose of the research

LIR

Research plan

UVI,IR2,LIR FITS

contour

SAOImage ds9 LIR 4

Results of the study Report of progress can also be acceptable

LIR

4

4

Future study plan

LIR

References 

JAXA  DARTS 

http://darts.isas.jaxa.jp/planet/project/akatsuki/index.html.ja

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics Chemistry Medical Science Biology   Earth Science

Mathematics Information Computer   Others( )

Participant’s Information

Member
Supervising Teacher

Name
Abstract of the Presentation

Title

Background

Purpose of the research

Research plan
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Results of the study Report of progress can also be acceptable

Future study plan

References

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name  

Member

Supervising Teacher
Name  

Abstract of the Presentation
Title SOS!!

Background

30

36 (1)

Purpose of the research

3

Research plan

Raspberry Pi3

3

1

Results of the study Report of progress can also be acceptable

Future study plan

LPWA 1

LoRa (2)(3) 3

References 

(1) Web  https://www.npa.go.jp 

(2) 29 LPWA https://www.soumu.go.jp

(3) KDDI https://www.kddi.com/yogo

 
Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information
School Name  

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation 
Title AR

Background

Purpose of the research

Research plan

AR

(1)(

Results of the study Report of progress can also be acceptable

Future study plan

AR

References 

(1) Arduino ( 3 )  Massimo Banzi, Michael Shiloh 

(2) Arduino  

 3DCAD   
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name  

Member

Supervising Teacher
Name  

Abstract of the Presentation
Title

Background
WRO Japan

EV3
Purpose of the research

EV3

Research plan

  
   

A B

Results of the study Report of progress can also be acceptable

Future study plan

References 

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

(1)
(2)
(3)
(4)
(5)
(6)
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

1

2

3

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name  

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

C# , Visual Studio Windows , Android , IOS

Results of the study Report of progress can also be acceptable

Future study plan

References 

Visual C# 2017 

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title AI

Background
AI AI

4 1 AI
100

AI AI
Purpose of the research

AI

Research plan

VS
VS

AI
“tensorflow” VS AI

1 VS 1000
2 VS 1000

Results of the study Report of progress can also be acceptable
VS 1000

Future study plan

AI ”tensorflow” AI

References 
Hatena Blog  Python ( )

AIZINE AI

AIZINE AI

Qiita tensorflow AI

/
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background
1

Purpose of the research

Research plan

Arduino

Results of the study Report of progress can also be acceptable

Future study plan

References 
www.daiwahouse.co.jp  

https://pepy.jp

Osoyoo 20 for Arduino/Raspberry Pi

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Akili 
Interactive Labs

Areas

Participant’s Information

Supervising Teacher 

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

[1] , , ,

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

BRIX

1 ImageJ

RGB ImageJ

RGB

Purpose of the research

Research plan

17 RGB

17 AI

ImageJ RGB

PAL-1 10

RGB

17 RGB RGB

1 RGB

RGB 2 3 4

Results of the study Report of progress can also be acceptable

R G B

1 R G 3 R 167

190 223 G 132 156 190 2 3

JavaScript R=167 190 223

G 132 156 190

5

TensorFlow.js ml5

Future study plan

AI

RGB

References 

1 , . . / . 

1973 8 . P15-22. 

1 RGB

2 R

3 G

4 B
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5

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Ichikawa and Sasaki, 2003

Purpose of the research

-

Research plan

-

-

; PER

1 Ichikawa and Sasaki 2003; 2009

1.5M 10-20μL

CS US

1.5M CS 4 PER

5 15 CS 4  1 3 US

2 10 5 5 10 ; S-test

60 ; M-test 4 CS PER

3

34

9 12

3cm 5cm 1M

2

12

12 12

4

Results of the study Report of progress can also be acceptable

9 12 9 12

5 Cochran’s Q-test; <0.001 S-test M-test

9 S-test; 

44% M-test; 25% 6 -test ; <0.05

7  Cochran’s Q-test; <0.001  Cochran’s Q-test; <0.05

 Cochran’s Q-test; =0.31 S-test M-test S-

test M-test S-test

15% 67%

8 -test ; <0.05 M-test 15%

8 -test ; <0.05

Future study plan

5. 7 S-test; 45% M-test; 64% S-

test; 15% M-test; 15%

8

3

References 
1) Ichikawa, N. and Sasaki, M. 2003. Importance of social stimuli for the development of learning capability in honeybees. Appl. Entomol. Zool. 38(2): 203-209.

2 2009 4 p16-29

1 PER

2 5 15 CS 4
1 3 US 9 1 30
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3 - CS
CS 1.5M US

5 10 CS S-test 60
M-test

4 3 12

5 9 n=32 12 n=8 n=39 9 12
-test; p<0.001

6 9 n=32 12 n=8 n=39 S-test
M-test S-test, M-test X²-

test; p<0.05 9 p<0.05

7 12 n=15 n=13 n=11
:

Cochran s Q-test; p<0.001 : Cochran s Q-test; p<0.05
Cochran s Q-test; p=0.31

8 12 n=13 n=11 n=15
S-test M-test S-test M-test

X²-test; p<0.05 S-test
p<0.05

M-test p<0.05 .

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

.

(fig.1)

Purpose of the research

Research plan

1

7 10 1

2-1

10 10

2-2

10 10 4

20 12 1/2000

(fig.2)
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Results of the study Report of progress can also be acceptable

1 

9 9

(fig.2) 9

9 (fig.2) 9

(GA)

GA

2-1

10 10 10

(fig.3)

2-2

10 4 100 (fig.4 5)

(fig.6) 10 :21,3% 4 :38,3%

10

9 10 10

ABA GA

ABA GA

ABA GA (fig.7)

Future study plan

GA GA

GA

GA

ABA GA

References 

  

Fig.2
9

9
9

9

C

Fig.1

Fig.3
10 10

  
Fig.4

10 4 100

  
Fig.5 10

10

Fig.6
A 10       C 10
B 4        D 4

A B

C D

Fig.7 
9 10 10

ABA

GA
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title (Neoblast)

Background

Neoblast

Neoblast [1]

[2]

[2] Neoblast

Neoblast

Neoblast

Neoblast

Purpose of the research

Neoblast Neoblast

Research plan

1.

Neoblast

FACS Neoblast [3]

Neoblast FACS

Neoblast

2.

3 (Trypsin,

TrypLE, Riberase Dispase Low)

5 Hoechst PI

3.

[4]

Hoechst PI [ 3]

Results of the study Report of progress can also be acceptable

1.

3 0.25% Trypsin

[ 1][ 4]

2.

1/10 M2 Medium

[ 1][ 2] 1

3.

Hoechst PI

Hoechst 1

Future study plan

Neoblast

Neoblast

Neoblast Niche
References 

[1] CBD  (  2020-1-18)
[2]  

(  2020-1-18)
[3] Isolation of planarian X-ray -sensitive stem cells by fluorecence-activated cell sorting(2006) Tetsutaro 
Hayashi, Maki Asami, Sayaka Higuchi, Norito Shibata and Kiyokazu Agata(  2020-1-18)
[4] THE CELL ( 5 ) p.502-p.509(  2020-1-20)
[5] Muscle functions as a connective tissue and source of extracellular matrix in planarians (2019) Lauren E. 
Cote, Eric Simental and Peter W. Reddien(  2020-1-18)
[6]   : (  2020-1-18)
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

(1)

(2)

(3)

(4)

(5)

(6)

(7)
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

               
SDS
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Participant’s Information

Supervising Teacher

Abstract of the Presentation

10
2200 /10a 2

2035 /10a 2 8
10 1kg 280

500 /kg 1.78

.

.

.
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Areas
Physics Chemistry Medical Science Biology   Earth Science

Mathematics Information Computer   Others

Participant’s Information
School Name

Representative’s Name
Member

Supervising Teacher
Name
Abstract of the Presentation

Title GCF4A
Background

Fagopyrum esculentum

2015

2011 1995

100
2019 GCF4A GCF4A

Purpose of the research
GCF4A

1
1 2

2 3
3

Research plan
Fagopyrum esculentum

N:2kg/10a P:6kg/10a K:6kg/10a

100ml
24 12 PDA GCF4A

10ml 62
2 1

GCF4A 60

3 2m 1
3 1m

N 1.0kg/10 P 3.0kg/10a K:3.0kg/10a



－190－

  

 
 

2019 GCF4A 50g 1
PDA 2 1L 60

Results of the study Report of progress can also be acceptable
1 N:1.0kg/10a-P:1.5kg/10a,-K:3.0kg/10a kg/10a N:1.0-P:3.0-K:3.0

N:1.0-P:4.5-K:3.0 GCF4A N:2.0-P:1.5-
K:6.0 N:3.0-P:1.5-K:9.0 GCF4A

GCF4A 6.0kg/10a
GCF4A GCF4A

GCF4A
GCF4A

N:2.0kg/10a P:1.5kg/10a K:6.0kg/10a
1478t 4.3

2
GCF4A

3 GCF4A
3

4 GCF4A
GCF4A

Future study plan
GCF4A GCF4A

References 
2002  Lolium multiflorum 

Lam.   : VI.  10 
48 Separate 262-263 

1994 22  2  252-261 
1995 Mycotoxins No.41-19 

2019 Science Edge
2019 

2011 Mycotoxins 61 1 25-30 
2015 Soil Microorganisms  Vol.69 No.1 16-24 

  2015  
2011 Vol.49 No.9 
2003 77 2 126-129 

 
 

  

 
 

 

.

 

.

 

  

 
 

 

.

 
 

 

.

 

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

pH
(COD) 10

(
9 )

( 1) ( 2) ( 3)
( 4) ( 5) 5

Results of the study Report of progress can also be acceptable
( 6) pH6.4( 6.4 6.4

) pH
pH
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Future study plan

  

     

    

References 

                   No.31 7.11 2018
( .34(1):245-

      248)       
(2012) :   

         :      
NPO NPO Envision

(https://web.archive.org/web/20160812065216/http://jpnrdb.com/search.php?mode=spec&q=%
A5%A8&subn=&k=03)

/
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Areas

Participant’s Information
School Name  

Supervising Teacher

Abstract of the Presentation 

  

 
 

  

 
 

  

 
 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

7:
00

15
:0

0
23

:0
0

9 13 9 14 9 15 9 16 9 17 9 18 9 19 9 20 9 21 9 22 9 23 9 24 9 25 9 26 9 27 9 28 9 29 9 30

(
)

AAB CD EF

A B C D E F



－193－

 

0

50

100

150

200

250

300

350

400

450

500
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0
7:

00
15

:0
0

23
:0

0

9 13 9 14 9 15 9 16 9 17 9 18 9 19 9 20 9 21 9 22 9 23 9 24 9 25 9 26 9 27 9 28 9 29 9 30
A B C D E F

 

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title DNA

Background

2017 DNA DNA
DNA

DNA DNA

Purpose of the research

DNA

DNA

Research plan

DNA PCR DNA

2019 12 26 3
500mL DNA

L 2017

DNA (UniversAll Extraction Buffer ) 25 L

95 10

 

15000rpm 30 DNA
DNA DNA Quick Taq 25 L L

DNA
DNA

Results of the study Report of progress can also be acceptable

DNA 35 50

DNA

DNA

2017

DNA

2017

Future study plan

References 

DNA (2017)

Hiroki Yamanaka(2017) A simple method for preserving environment DNA in water samples at 

ambient temperature by addition of cationic surfactant Limnology vol 18 p253-241

 

50

3
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DNA  5  

 
DNA  
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500bp 

(430bp)  (540bp)  
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500bp 

  

 
 

Areas

Participant’s Information
School Name  

Supervising Teacher

Abstract of the Presentation 
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100 bp DNA 

Ladder MMarkers

 

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

SNP SNP

DNA SNP
1

2

Sturnus cineraceus

3

Purpose of the research

SNP

Research plan

1
SNS

2
DNA PCR DNA ( 1) (

2) macrogen DNA
CO1
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Results of the study Report of progress can also be acceptable

1
SNS 16 3

2 SNP

3
DNA

SNP

CO1
465 798 SNP 465

C 8 T 798 G
8 A

SNP
2

SNP CO1 582
1 A 2 G

464 465 466 581 582 583 797 798 799

G CC A T G C A GG G 

G T A T G C A A G 

G T A T G C A A G 

G T A T G C A A C 

G T A T G C A A G 

G T A T G C A  A G 

G T A T G C A A C

G T A T G C A A C

2 G T A T G C A A C

1 G T A T A C A A C

Future study plan

SNP 3
SNP

References 

1. 2010
2. SNP 

(Bulletin of FFPRI) Vol.17 No.2 (No.446) 141 - 148 June 2018
3. 4 1989

 

3

00:02
02:00 00:10

00:05

10:00
57.0

68.0 68.0

98.0 98.0

30

PCR

830bp

 

11000000bbpp  

2

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer  Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

X A B

( 4

18 A

B X A

(

try

error

( ) 2

-

5

3

( ) X 1 4 2.5

3 3

(

A F)

G J)

(

(

18

(

X
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1

1

( ) 8 8 16

(

2

18 B

(

2

(

(

10

80

10 80 40 2

3

3

1 4

Results of the study Report of progress can also be acceptable

3-4

Future study plan

References 

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

(1)(2)

Purpose of the research

Research plan

1. 1~3
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2.

3

3.

2 1).

2).

4.

3

Results of the study Report of progress can also be acceptable

1. 1~3

4

2. 5

3 4

4

Future study plan

3 4

References 
1) Loeb, J. Rules and mechanism of inhibition and correlation in the regeneration of Bryophyllum calycinum. Bot. Gaz. 60: 249-

276. 1915.

2) Beals, Cora M. An histological study of regenerative phenomena in plants. Annals Missouri Bot. Gard. 10: 369-384. 1923.

0 10 100 M
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

1.

2

Auditory stimulation of opera music induced prolongation of murine cardiac allograft 

survival and maintained generation of regulatory CD4 CD25  cells 
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Areas
Biology 

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background
( )

Purpose of the research

Research plan

UDP-glycosyltransferase RNA

UDP-glycosyltransferase 

UDP-glycosyltransferase RNA

Results of the study Report of progress can also be acceptable

[ ] RNA

UDP-glycosyltransferase PCR
[ ]

UDP-glycosyltransferase

[ ][ ]

DNA PCR UDP-glycosyltransferase

UDP-glycosyltransferase ( )

UDP-glycosyltransferase [ ][ ]

UDP-glycosyltransferase

UDP-glycosyltransferase

UDP-glycosyltransferase

UDP-glycosyltransferase

References 

(2019)

, Ditte H Welner, ,  Cervantes, , ,
.  Employing a biochemical protecting group for a sustainable indigo dyeing strategy. Nat 

Chem Biol. 2018 Mar; 14(3): 256–261.   

UDP-glycosyltransferaseU
UDP-glycosyltransferase

UDP-glycosyltransferase

 

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan
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24

NEUTONE TDM-N1 2019 10

17

Results of the study Report of progress can also be acceptable

A (1) I (2)

A (1) I (2)

 

 

 

Future study plan

 

References 

20  
 

65

  

 
 

y = 0.8104x + 19.745
R² = 0.236

30

35

40

45

50

55

60

20 25 30 35 40

AA (1)

y = -0.1108x + 45.387
R² = 0.0014

25

30

35

40

45

50

55

60

10 15 20 25 30

AA (2)

y = 0.0975x + 58.755
R² = 0.0012

50

55

60

65

70

75

80

25 30 35 40 45

BB (1)

y = 2.8939x + 28.987
R² = 0.1875

40
45
50
55
60
65
70
75
80

5 10 15

BB (2)

R² = 0.4231
y = -0.4828x + 79.748

50
55
60
65
70
75
80
85
90

15 25 35 45

CC (1)

y = -1.0016x + 81.779
R² = 0.2094

50
55
60
65
70
75
80
85
90

5 10 15 20 25

CC (2)

A   

  

A   

  

    

  

 
 

 

 

 

y = 0.3284x + 36.663
R² = 0.2939

40

45

50

55

60

0 20 40 60

D
D (1)

y = 0.1494x + 46.569
R² = 0.023

40

45

50

55

60

10 15 20 25 30

D
D (2)

y = -0.1725x + 61.513
R² = 0.0602

45

50

55

60

65

70

75

10 20 30 40 50

EE (1)

y = -0.1639x + 60.694
R² = 0.0233

40

45

50

55

60

65

70

75

10 20 30 40

EE (2)

y = -0.4116x + 68.806
R² = 0.0523

20

30

40

50

60

70

80

90

20 30 40 50 60

FF (1)

y = -0.6752x + 71.478
R² = 0.1147

20

30

40

50

60

70

80

90

15 25 35 45

FF (2)

D   D   

E   E   

F   F   

  

 
 

 

 

 

y = -0.0771x + 69.645
R² = 0.0009

60

65

70

75

80

85

90

25 30 35 40 45

GG (1)

y = -0.766x + 84.908

R² = 0.0758

60

65

70

75

80

85

90

15 20 25 30

GG (2)

y = 0.4456x + 32.969
R² = 0.0576

35

40

45

50

55

60

15 20 25 30

HH (1)

y = 0.3641x + 34.268
R² = 0.054

35

40

45

50

55

60

20 25 30 35

HH (2)

y = -1.8694x + 96.281
R² = 0.3869

35

40

45

50

55

60

65

20 25 30 35

II (1)

y = -0.4223x + 55.836
R² = 0.1656

35

40

45

50

55

60

65

5 10 15 20 25 30 35

II (2)

G   G   

H   H   

I   I   



－202－

 

  

 

Areas
Physics Chemistry Medical Science Biology    Earth Science

Mathematics Information Computer    Others( )

Participant’s Information
School Name

Member
Supervising Teacher

Name
Abstract of the Presentation

Title

Background
1 1

Jurgen Tautz 2010

Purpose of the research

Research plan

1 2 iPad 5
PC 1.5cm

2019 8
18 24 7 12 10 4 20 17 29

TM4000Plus
Results of the study Report of progress can also be acceptable

t-test; p<0.001

t-test; : p<0.001, : p<0.01
, r=0.71, p<0.01; , r=0.44, 

p<0.01

Future study plan

References 
Jurgen Tautz 2010
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References Akio Shimizu, Katsumi Aida  and Isao Hanyu 1987 Annual 

Reproductive Cycle in an Autumn Spawning Bitterling 

Acheilognathus rhombea

Koichi Kawabata, Kazuhiro Tsubaki, Takashi Tazaki, and Sakio 

Ikeda 1992 Sexual Behavior Induced by Amino Acids

in the Rose Bitterling Rhodesu ocellatus ocellatus

2007

Koichi Kawabata, Shu Sudo, Kazuhiro Tsubaki, Takashi Tazaki,and Sakio

Ikeda(1992) Effects of Amino Acids on Pecking Behavior of the Rose 

Bitterling Rhodeus ocellatus ocellatus

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

30

1996

Cameron 1985

Purpose of the research

Research plan

24 0.5

24 0.5

24 0.5

Results of the study Report of progress can also be acceptable

Future study plan

References 

. 1996. . . p5-6.

Cameron S. A. 1985. Brood care by male bumble bees. PNAS. 82. 6371-6373.

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Marteau , 2004

Purpose of the research

Research plan

1

2

2

Results of the study Report of progress can also be acceptable

1

2

Future study plan

References 
Marteau, P. . 2004. Review article: Gut flora and inflammatory bowel disease. Aliment Pharmacol Ther. 20:4. 18-23.
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

natural materials 
Areas  
Physics   Chemistry   Medical Science Biology   
Earth Science Mathematics Information Computer    

Others(   )
Participant’ss Information

School Name 
Representative’s Name
Member

Supeervisingg Teacher
Name  
Abstractt off thee Presentation

Title
Background

TTX

Purpose of the research

Research plan

Results of the study Report of progress can also be 
acceptable

2 1

2,3

Future study plan

References 
Gigazine 2015/10/12

Yaplog 2014/8/5 by

olologyog
rmatrma

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

10

(1)

Purpose of the research

Research plan

(2) AF6

Results of the study Report of progress can also be acceptable

AF6 15 14

3

Future study plan

References 

(1) SSH SS 2016

(2) Kato,S  1982  Laboratory culture and morphology of Colacium vesiculosum Ehrb.(Euglenophyceae).   

Jpn.J.Phycol.,30, 63-67
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Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

 
Areas

Participant’s Information
School Name  

Supervising Teacher

Abstract of the Presentation 

 

A B B

 

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Kanta Mizusawa, Satoshi Kasagi, Akiyoshi Takahashi(2018)”Melanin-concentrating 
hormone is a major substance mediating light wavelength-dependent skin color change in 
larval zebrafish”General and Comparative Endocrinology



－209－

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Purpose of the research 2018

Research plan
6 7

Results of the study Report of progress can also be acceptable

Future study plan

References

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable
DO

Future study plan

References , (2010)
, 64 , 1 ,31-38

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References 2017
, , 48

Areas

Physics Chemistry Medical Science Biology
Earth Science

Mathematics Information Computer
Others( )

Participant’s Information

Name

Member

Supervising Teacher

Name

Abstract of the Presentation

Title

Background

Purpose of the research 2008 12

Research plan

12

Results of the study Report of progress can also be acceptable

Future study plan

References 2017
, , 48
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

t

Future study plan

References ,http://ok.fsc.hokudai.ac.jp/research/topic-1/,
Topic 1. (2020/1/19)

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

School Name

Supervising Teacher

Abstract of the Presentation

Actinobacteria

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member    

Supervising Teacher
Name

Abstract of the Presentation
Title Hemerocallis DNA

Background

Hemerocallis 1400m

76m

DNA

Purpose of the research

DNA Hemerocallis

Research plan

MACHEREY-NAGEL Genomic DNA from plant NucleoSpin® Plant DNA

PCR DNA

Results of the study Report of progress can also be acceptable

Future study plan

DNA

DNA DNA

References 

MACHEREY-NAGEL Genomic DNA from plant NucleoSpin® Plant User manual

Hemerocallis spp. RAPD  

 ISSN 0375-9202, 57 4p.293-299(2013-03) , , , ,

Areas

Physics   Chemistry   Medical Science Biology    Earth Science
Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher

Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

Newtic1

References 
[1] ,https://www.jstage.jst.go.jp/article/kagakutoseibutsu/51/3/51_196/_pdf
[2] Flowers respond topollinator sound within minutes by increasing nectar sugar concentration,  
https://www.biorxiv.org/content/10.1101/507319v1
[3] DFAT
http://www.med.nihon-u.ac.jp/department/saisei/dfat.html

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Physics Chemistry Medical Science Biology Earth Science
Mathematics Information Computer

Participant’s  Information

School Name

Representative’s Name

Member

Name

Title

Background

Purpose of the research

Research plan
mol L mol L

Results of the study Report of progress can also be acceptable
mol

ABC

Future study plan

References
Haruo Kanatani (1957) 
Effects of Crowding on the Supplementary Eye-formation and Fission in the Planarian, Dugesia 
gonocephala. 
LEUNG-WAH YIK (2004) 
Lithium chloride reinforces the regeneration-promoting effect of chondroitinase ABC on rubrospinal
neurons after spinal cord injury.
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Areas

Participant’s Information

Supervising Teacher 

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

-

-

-

 
Areas

Participant’s Information
School Name  

Supervising Teacher

Abstract of the Presentation 

- -

Enterococcus faecalis 
( Ef) Ef

 

 

30 40  
 

50 60  
4 pH7  

  ( )  ,  ,  ,   
 

2015 3 p38 p20 
Jacob m Jaros d andROHM H Recent advances in milk clotting enzymes Int
j DairyTechnol 64 14 33 2011  
So SATO, Hiroharu TOKUDA, Takeo KOIZUMI, Kotoyoshi NAKANISHI, Purification and 
Characterization of an Extracellular Proteinase Having Milk-Clotting Activity from 
Enterococcus faecalis TUA2495L. Food Sci. Technol. Res., 10, 44-50 (2004)   
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name  

Member   

Supervising Teacher
Name  

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

(1)

(2) DNA

(3)

Results of the study Report of progress can also be acceptable

DNA

1 DNA

30

Future study plan

References 

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name  

Member   

Supervising Teacher
Name  

Abstract of the Presentation
Title

Background

Purpose of the research

, ,

Research plan

DNA

Results of the study Report of progress can also be acceptable

DNA

133

30

7 9

2 9 10 1

9 10

2

Future study plan

 

 DNA  

References (2011)

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

3.

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

CYP3A4

(

1)

Purpose of the research

Research plan

1. ( 2)

2. .

(

)

Results of the study Report of progress can also be acceptable

1.

2.

Future study plan

References 
1. CYP3A4

6',7'-dihydroxybergamottin YAKUGAKUZASSHI. 
131(5)679-684(2011) https://pdfs.semanticscholar.org/4ad7/a3f9c31cf5fcc95f0562081befd83675fd6f.pdf

2.         .
 TLC 72(1), 15-20(2018) https://www.jstage.jst.go.jp/article/jspharm/72/1/72_15/_pdf/-char/en

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member   

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

1 1

Purpose of the research

1

Research plan

( )

Results of the study Report of progress can also be acceptable

Future study plan

References 

  

A’PEXi APEX 
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

1.

2.

3.

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Medical Science Biology

Name

RANARU https://uranaru.jp/topic/1048367
https://www.naro.affrc.go.jp/training/files/6-1b.pdf

Medical Science Biology

Name

630
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Medical Science Biology

Name

Nature Vol. 9 No. 5 3 S. Yashina et al. Proc. Natl. Acad. Sci. USA 
109, 4008 4013 (2012). 2 8 DNA

, , -20 8
18(1), 13-17, 2013

Vol 46 No 1 30 37 2000.

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher  

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
Title C

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References 

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Physics Chemistry Medical Science Biology    Earth Science
Mathematics Information Computer    Others( )

Results of the study Report of progress can also be acceptable
1.

2.

3.

4. 90

2

1. https://ja.wikipedia.org/wiki/%E3%83%9F%E3%83%84%E3%83%90%E3%83%81%E3%81%
AE%E3%83%80%E3%83%B3%E3%82%B9

2. http://www.polarization.com/haidinger/haidinger.html

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Representative’s Name  

Member    

Supervising Teacher
Name   

Abstract of the Presentation
Title

Background  

2017 [1]
 [2]

[3]
Purpose of the research  

( [ ] )

Research plan  2019 6 19 7 23
(JAXA ) 10 11

( ) 10 14 12 15
( 18 )

Results of the study Report of progress can also be acceptable
4 5 15 30
[4] ( )

Future study plan  

YouTube

References 
[1] http://www1.hst.titech.ac.jp/club/sci_club/sugo-haya2.html (QR )

[2] JAXA Hayabusa2 Project. http://www.hayabusa2.jaxa.jp/
[3] (2019) , Science Edge 2019 , p.174.

[4]  . . , 2016, 126p., , 252, 9784000296526.
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Participant’s Information

Supervising Teacher

Abstract of the Presentation
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