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Additional POV-display for your computer
Kabak Dmitry, Minsk, Belarus
Abstract

My project is dedicated to building some accessory device for personal computer
to display additional information like incoming messages, memos, time/date and
so on. | decided to use POV technology for building such device, because it greatly
increases usability and beauty, but decreases the price of whole device. My work
consists of two parts: hardware and software.

The device itself consists of several homemade PCB boards with electric
components on it, spinning basement which holds it, motor with propeller to spin
it and some IC's to connect the whole thing to computer. The display itself has
three boards with 16 LEDs on each of them, which create glowing and like
hovering in the air picture. The display also has one board with AVR processor,
which runs my firmware and controls all the LEDs and wireless communication. |
have another AVR that works on the other (still) side and transmits data to
display. It also connects to USB port of computer. All components were made by
me and with the help of my schemes almost anyone can make his own copy of
such display.

| also created the program to control all this AVRs. The program acts like the
server and receives messages from other programs via standard WinAPI methods.
There how any program (of course, if it has access rights) can interact with my
display. As the example of such interaction | made plugins for Winamp player, QIP
program and Total Commander that allow displaying data from these programs
on my display. Also, the APl of communication is completely open to allow
anyone to write programs and plugins with support of such displays.

So, the aim of my project is to make POV displays much more common, than they
are now. The POV technology allows creating of useful and good-looking
accessories.



Electronic mushroom

Adam Lipécz
Arpéad Vezér High School 13.
Séarospatak, Hungary

1. About the mushrooms

In this project | have used only the Basidiomycaital
Ascomycota mushrooms. Today, we know about 100 000
species, but the existing ones can reach fourféldhis
number. In Hungary, the number of the known musim®o
is above 2000, but most of them hasn’t got imparéating
value, they are too small, or too hard to collecthasn’t
got such a good taste.

2. Today'’s identifying methods

Nowadays we can identify them with handbooks, or
with keys. Most of the handbooks haven't got mdvant 3
or 4 categories, so it isn't easy to identify arkmnmwn
mushroom. The identifying process with keys is velow,
and it is very hard for beginners, because of tyeatogy
specific words. There are a few internet-basediegupbns,
but they are complex for a beginner, too. They ragge
likely to be searchers, where you can find your lmosm
by selecting the correct parameters of it. In galhehey
don’t explain the parameters with pictures or wsttort
explanations, | think, beginner people can't decttiat his
or her mushroom has got adnexed or adnete lame#ses
And they are unusable in the forest; we can’t usamt
while collecting, because we can’t connect to thternet
under the big trees, even with today’s high-teckiass.
Possibly a weekend tourist won't carry a portalde@his
or her trip, but a mobile phoneiigdispensable.

3. My concept

My aid was to create a program that can run on lasbi
or any smart device, and it should identify theestdd
mushroom through easy and understandable questions.
thought that my most important target is that thegpam
should be accessible and usable by anyone. It waeat
idea to develop this program for phones, today atmo
everybody has got cells, and increase the youtitésést in
mushrooms, and by the way, in the nature. | think t
biology curriculum of the high school is neglecting
mushrooms, but they are necessary in the natueg, ahe
the key of the earth’s carbon-circle.

4. The application

The software is ready for PC and for smartphonesito
is based on C#, and Silverlight. It uses an own XML
database, and | have developed an own databasegenana
software, to add, edit, or delete questions, muwshsy or

identifying (emID)

Hungarian
adam.lipecz@gmail.com

anything else. Despite the amount of the loaded
mushrooms, the questions are remained quite
understandable for anyone, and the application shaw
little picture or drawing with every choice if alale, to
help the decision. The user can switch from theiceso
with the right or left key on the phone, or withreors on
the PC’s keyboard. If needed, the program can joagk to

the last question. When the program reaches thet exa
genera or family, then the program shows a shaef,tand
then shows the matching mushrooms. To identify the
specific mushroom in the family or in the generahbws
photos of the mushrooms. It is much better to show
pictures, because instead of them, the specifichroosns
can be only identified by special chemical procesee the
property can't be determined by vision. After séleg the
right mushroom, the application shows more pictueesl
some details, for example the eating value, theipéime

and place of appearing, the status of protectiom,aption

of selling, etc. To avoid wrong identifying, thetabase
stores and displays the almost same species.

5. Conclusion

The software is can be a useful tool for the yoarid
the elder, it can promote collecting mushrooms, laikthg
in the nature. It is important to note, that theeraf fatal
poisoning is growing, and they could be avoided by
knowing at least thdmanita phalloides, , The Death Cap”.
The main advantage of this program, that it is,fea®l very
simple. People, who don’t want to spend money aokbo
can get a real and much better alternative solution

6. Keywords

electronic mushroom identifying,
software, mushroom identifying methods
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An Interesting Way to Learn Gamelan

Ninda Frisky rahmawati, Annisa Fitriani, Miftah Adiyaksa Luckyarno
1 Yogyakarta Senior High School, Indonesia, smasiji_teladan@yahoo.com

1 Introduction

Yogyakarta, one of the Indonesian city, has a very
wonderful musical instrument called gamelan. A lot of
foreigners are very interested with this musical instrument,
but the ironic is that Indonesian people especiadly the
teenager do not care anymore with this musical instrument.
They rather play modern musical instrument which are
modern and easier to be played than gamelan. If this
condition still continues, soon gamelan will become extinct.
On the other hand, games are now become popular around
the world. Children, teenagers, even adults play game in
their free time. But some of these games have no education
side at dl. It iswill only waste our time to play gamelan in
our free time.

2 Content (recommended by LOC)

2.1 Thepurposeof theinvestigation

The purpose of this investigation is to make an application
that make Indonesia teenager care about gamelan so that
wanted to play gamelan and at least make this traditional
musical instrument keep exist. Besides, thisinvestigation is
also purposed to make an application (game) that have
educational side, so that people who play this game not
only get fun but also know and can play gamelan.

2.2 Method of theinvestigation

This application is made in the form of flash. The concept
of thisapplicationislike this:

Fig 1. Concept of the virtual gamelan game

First music will be played in this game, than balls will fall
from the top of the layer following the rhythm of the music.
We have to press the key in the keyboard when the balls
touch the key in the game. When we press the key in the
keyboard at the right time, we will get score. This

application wills also being applied in the social network so
that alot of people play this application.

2.3 Resultsof the experiment

This application can be used as an interesting method to
learn gamelan. By applying it in the social network, lots of
people will play this application and soon it will make the
popularity of gamelan increase.

3 Concluson

This application can be an dternative way to make the
popularity of gamelan increasing.
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Mandau OS : “Say No to Piracy”

Ganang Albryansah
SMIP Negeri 1 Bontang, Indonesia, newbie.hck@gmail.com

1. INTRODUCTION

As we know in this world especially in Indonesizere are
so many OS piracy which the use is allowed by petpl
the government. This thing certainly break out the
copyright and can damage our nation image ancifie
of this piracy product getting larger it can tuff software
industry and the creator of software.

Not only that, many students or workers which carmgy
Genuine OS product and the original one becausm#ie
problem is the high price for OS product which dhigjinal
one.

2. CONTENT

2.1 Purpose of the Investigation

The bigger piracy of OS or software can stop the
development of a technology. This can interfere

with future technological civilization. If it happing is
estimated the future will paralyzed of technologg.avoid
it, we come with the solution with the creation‘®dfandau
0OS”. The goal of this project is to change how pedpok
about piracy and present new OS which is freeHer t
solution of this problem.

2.2 Method of the Investigation

I combine literature study method with experimental
research for this research. At the beginning wecbethe
base of this piracy problem. Finally we find higticp of
OS is the main factor of piracy. Therefore we cadelto
make a solution which is cheap and like by manypfeo
For this case we use re-mastering OS concept. We us
Ubuntu 10.04 as the basic. We only use the bodw fro
Ubuntu 10.04, therefore many various applicatioa w
applied according to needs and give somethingreififefor
attract users to move to Mandau OS

2.3 Result of the Experiment

Re-mastering “Mandau OS” have various features lhic
required by people but with the different way temie
“Mandau OS” make users to hard work. Because lack o
people to know about open source (Mandau OS). Algtua
every OS is same if the OS is introduce to people
periodically.

This following table is the result of my investigatith 10
student which response about “Mandau OS” :

Very Well Well Enough Bad

1 6 2 2

Table 1 Responds from Students about Mandau OS

3. CONCLUSION

The development of piracy actually can be overcaiitie
giving a contribution or solution. Which one is it
“Mandau OS”. With that OS beside help to supprestie
piracy, we can enjoy it. With various features &ae on
that OS. So with the innovations like this can &ege a
development of technology and there is no thaedadtatic
development of technology. Because with this, tier®
any party who feels aggrieved.
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From Ancient to Modern Structural Design

Reza Abdurahman
Taruna Nusantara Senior Highschool, Indonesia, ia@@taruna-nusantara-mgl.sch.id

1 Introduction

How architects design constructions today is different
compared to how our ancestors built it back then. Today,
even the smallest building used blueprints, which is
different compared to our ancestors. Despite the fact that
no exact measurements existed during those times,
somehow they managed to create a living place strong
enough not to collapse and thus protected themselves from
the wild. Even now the remnants and relics of the ancient
past still exist around us. Therefore there must be some
way, a basic principles that they used to create their
buildings.

2 Content

2.1 Thepurposeof theinvestigation

Learning how our ancestors live may lead us to a new way
of living, a more eco-friendly way that protects the nature
as it was protected before. To learn how they live means to
learn to live in-line with nature. Not by defiying, but
following it. This research will try to capture and adapt the
mind of our ancestors by studiying how they built their
buildings.

2.2 Method of theinvestigation

The research method used is by doing experimental
research on ancient buildings. My research is primarily
conducted on Borobudur Temple, Indonesia. By
implementing some method | was able to create Borobudur
virtually. And thus with the same way Borobudur was built,
other kinds of structures can be generated. Theoritically the
basic principles of self simillarity that exist within
Borobudur had become the base of doing a discrete way of
implementing self similarity, which is known as Cellular
Automata. By using the method of a 2 Dimensional
Cellular Automata there are several other kinds of buildings
that can be generated using the same condition as
Borobudur Temple. Brute forcely searching for a certain
structure is approachable, as the run time for each generated
buildingsis swift.

2.3 Resultsof the experiment

The program that was made using Java generated a
structure which design looks simillar to that of Borobudur
Temple. The measurements generated by the program was
compared to the measurements from the actual Borobudur
Temple and a match was found, both horizontally and
vertically aligned. Other kinds of construction can be
generated as well. The condition on how to build other

structures may vary, however, as each buildings were built
in different places with different environments.

3 Concluson

The buildings that our ancestors made was built
corresponding their environment. By doing that, it has been
proven by fact that the buildings can withstand natural
disasters because the building itself was built based on
some things that the ancestors themselves need to avoid or
protect. It is different from ours, which buildings were built
more to its fashion or favor.
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e-Learning

Mihailo Ristov
SOU ,,Vancho Prke”, Vinica, Macedonmihailo_ristov@hotmail.com

The purpose of the investigation

Online learning is a relatively new phenomena debd
courtesy of the availability and pricing of the quuter.
This new trend in learning, however, is taking affthe
speed of light. As more and more students realise t
benefits of these courses, and the current econdiniate
means that people are re-evaluating their optidistance
learning degrees are becoming more common.

Distance learning allows students to attend clasgirae
day or night.
Another advantage of distance learning is that make
possible to take almost any course from any legrnin
institution.

Distance learning does not require commuting. Baiges
you money and time that you'd otherwise spend awmetr
back and forth to school.

Live anywhere, study from anywhere
You don't have to live in the same city or the samentry
to attend the learning institution of your choid&u can
study wherever you have access to a computer dachét
connection.

Method of the investigation

Every student reported on the
portal receives lessons complete with tests of Kedge.
The lesson is considered successfully completdbif test

is solved by over 75% correct  answers. Finallyeraft
finishing the Thread, when all lessons will be
completed and the tests successfully solved pgitek a
result that grade student finished the theme. Tdréapalso
contains homework assignments and e-
mail of professor who reviewed the tasks.

Conclusion

This way of learning will help students who haveemet
access and are  unableto  attendclasses does not lag
behind, will help the students themselves to  chemk
muchmaterial they

have learned, and if that system is worked

out for all subjects secondaryeducation will raise

the level of education in our country
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Digital music school

Rik de Ruiter
Harlingerweg 80c, 8801 PD Franeker, The Netherlands

1 I ntroduction

A digital music school is a device that can helmsone to
learn to play music. The user can get feedbackigsira

away. This way, the user knows immediately what the

issues are that require extra attention, but aksmind

people with reduced mobility. They may experience

difficulty to go to a local music school. This inration
offers a solution; people can stay at home to getlback
and instructions.

2 The purpose of theinvestigation

The goal was to create a concept device that cdm he

people to learn music in a user-friendly and lovceul
way. The device analyses the sound and gives hased

that an advice. One key question emerged in order t

achieve this advice: to what extent is it possilbe
objectively assess how much a piece of music playethe

points: pitch, rhythm and dynamics correspond te th

theoretical performance of the score?

3 Method of the investigation

3.1 Requirements

For the investigation several things are needeudgh-end

computer, a proper microphone, speakers or headghon
and, of course, a musical instrument. The microphon
should be placed a few centimeters away from the

instrument to get the best sound quality. The useralso
choose to sing.

3.2 Capturingthesound

The first step is capturing the sound using a nploome.
The vast majority of microphones have a diaphradmichy
is vibrated by the pressure difference in the @hrough
converting this vibration (= movement) into a vgkaan
electronic signal is established. This voltage rsated by
the coil which is moving relative to the magnethisTleads
to a change of magnetic flux. The induced voltagmss
the coil is constantly changing. For computer pssogg a
digital representation of the voltage is needed. ADC
(analog-to-digital converter) converts an anal&pldy into
a digital display. This is done by using binary icad

3.3 Processing

The second step is the processing of these voltages
Different software can be used for getting the sbun

spectrum, but the use of FMOD Sound System [1]ghli

recommended. This spectrum can be plotted in tvastsh
one with the amplitude versus time and the other th
relative strengths (0-1) plotted against frequegiyups of
about 2.93 Hz.

The pitch and the signal strength can now be détedn If
the relative strength of a frequency group is mban 70
percent, the corresponding frequency group is abedeo
the corresponding tone using a table of tone freges.
Using the signal strength (ranging from -120 toB),dhe
dynamic changes can be observed.

34 Comparing

In the third and final step, the above data is camag with

a special data file in which all tones and dynaracs
described as they should sound. Rhythm is limited t
comparisons that measure relative shifts to thereete
material.If the values of the sound spectrum and the values
of the comparison file match, points are awardedr P
second a constant number of comparisons are pexthras
shown in Eq. (1), so that in the reference mateniggers
instead of times or point numbers can be used.

1
CP/s=(60/BPM) - 16 2" @

With n an integer and 18 0. When n =0, a 1/ 64 note is
equal to one step. The lower the value of n, theemo
accurate the results.

The points awarded to each category are conventedan
advice. Per verse, chorus etc. advice is givehdaiser.
The user can focus on those elements the useviisgha
difficulty with. When the user completes a song, th
process starts all over again. The curriculum adapt
automatically to the user.

3 Results of the experiment

The way of comparison is and will not be the bakhough
there is not one best way to identify what the qetrf
comparison is. Music is art. Music is not entiraly
objective assessment. On the points: pitch, rhyahth
dynamics it is indeed possible to give an objective
judgment. Not the objective assessment, but arctibge
judgment by a particular algorithm. And thus rersaime
question which algorithm is the most sufficient.
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Computer program for testing students in chemistry

Gusev Alexey
Advanced Education and Science Centre of Moscow State University, science@aesc.msu.ru

1. The nurpose of the pr oj ect 3)Creating list of possible mappings between
purp proj atoms in substance being checked and the

original one.

The purpose of the project is creating a computegnam
for viewing and editing the structural formulasabiemical

substances. 4)Processing the lists of possible mappings for

each atom and deciding if moleculas are
identical or not.

2. Program features
4. Thedeveloping process

The developed project was designed to be used in
educational process. On the first step the teacherdraw

the formula of some chemical substance. The formula
includes atoms or radicals connected with bonds.ddnds

can be multiple. The resulting formula can be sawethe

file in XML format. On the second step the teacten ask
some question and the student provides an answitein
form of drawing his formula. After it these two foulas

can be compared and so, the answer can be checked.

The project is created as a RIA (Rich Internet Aqgilon),
because this concept is the most suitable for rista
education process. That is why it was chosen teldpwthe
program in Adobe Flash CS5 environment using the
ActionScript 3 programming language (it is the most
common way of creating RIA).

The checking algorithm is the main feature of {hisject. 5. Theresults
The program should recognize complex structurahtdas,

which can be drown in different ways.
A build of the program with all main features war§gihas

been created (see Fig.3).

H thsﬂwe MAnERY b ‘ m:. ” o o .
H C C H
H H H H H H
Fig.1 This two formulas of the same molecule look O
different — ,Il“,n.«
(= =)
TH Ia “H
oR
3. The Algorithm of comparing two
formulas
The comparing algorythm is rather complex and can b :
divided in four main steps: Fig.3 The screenshot of the program

1) Checking the number of atoms in both of the
drawn substances.

2)Pulling up the "tails" (atoms of the substance, Refer ences
which have only one connection). This step

is done to optimise the work of the 1] pgsential ActionScript 3.0; By Colin  Moock:

algorithm in next two steps. Publisher: O'Reilly Media / Adobe Dev Library;
> Released: June 2007; Pages: 960
H
C CH
' C CcH
H

Fig.2 How the second step works.



Recognizing some of the modern CAPTCHAs

Dmitry Nikulin
Laboratory of Continuous Mathematical Education, Saint-Petersburg

performance. The most errors were due to the setgitiem
while the recognition was much simpler.

I ntroduction

The Turing test has been extensively studied sihees
created, but in the last few years the reversenguest has
become the object of interest. The word “revers&fans
that it is the computer which is presented thelehgke to
distinguish a human and a computer. These testslsoe
known as CAPTCHAs (Completely Automated Public
Turing test to tell Computers and Humans Apart)aAsile,

a CAPTCHA consists of an image with distorted &l a
text field where a user has to enter the text. Stoely of
CAPTCHAs is also of great commercial interest silacge
companies demand protection against automated fise o
their services. For instance, a company which sffere e-
mail in exchange for viewing ads will not profit if
thousands of mailboxes are registered automatichtige

no human sees any ads; on the other hand, reggteriot

of mailboxes is necessary for spamming. Theordyical
good CAPTCHA has to block any attempt to be recoephi
by a computer program and at the same time it shbal
simple enough for a human to read. This presents a
challenge for a researcher. are these images Bctual
impossible for a computer to recognize?

[1]

(2]

(3]
[4]
[5]

Objective

The research carried out lately reveals that troblpm can
usually be solved but the results are often todratisto be
applied easily. On the other hand, this research aumed

to recognize some of the widely spread CAPTCHAs
encountered on the daily basis. The target was
accomplished: using the publicly available instratseand [7
standard methods algorithms for CAPTCHAs used hy fo
popular web sites were developed and performed well [8]
enough.

[6]

Conclusion

The result shows that recognizing many of the commo
CAPTCHAs does not present any challenge for
programmer. Also, it is possible to interpret tlesult as
another argument in favor of the hypothesis thaisit
impossible to create an efficient reverse Turirgg. te

a
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Speeding up Inter-process Interaction in Microsoft Singularity

Osmanov Gadji
Laboratory of Continuous Mathematical Education, Saint-Petersburg

1 Introduction

Singularity is a new experimental Microsoft OS, dth®n
type-safe languages and manageable code. The ttre o
OS is the system of Software Isolated Process&s)Sand
almost all user- and system-level functionalityclirding

hardware drivers) is performed in

such

SIPs. Communication between SIPs is carried owutyt

safe higher-level channels, controlled by
However, this safe architecture considerably
performance of the OS.

2 Methods

contracts

limits

To solve the performance problem, author introducas

technology — Contract Shared Memory (CSM).

It is

implemented as a kernel extension and provides saftty

and efficiency for inter-process interaction in @itarity.

As a part of the technology, the author introdugaeSSM
channel — a component of CSM, which provides fuomgi

for high-performance communication between SIPs. A

channel is a bi-directional message conduit witlcty
two endpoints. A channel provides a lossless, deor
message queue. Sending on an endpoint enqueues 38]

message on the other endpoint’'s receive

queue. The
channel is supervised by a contract, which provides

sufficient safety for the exchange operations; h@rgethe
actual data exchange is performed through the $gbe-

shared memory.

3 Resaults

The CSM technology was incorporated into Singufaiis

support was added to ABI, and to disk drivers. The

technology was tested on inter-process communitatio
(CSM technology improves its speed by seven tinaes)
was tested on Spec Web web-server, which was pbsted
Spec Web company from Windows to Singularity. The
Singularity version is 8.3 times slower than itsndbéws
version. Rewriting of important web-server partgigshis
technology improves its speed by about five tinmaking

it close to the speed of the original Web server.

4  Conclusion

This research demonstrates viability of the newrbtoft

OS approach, and shows that with minor changes this

system can be made as effective as any other withsses

in its security.
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Creation of Programmatic Complex of Operational Control of Spaceships
(Computer Science)

Gorinov Maksym

Abstract

Today planning and production of space vehicles not only the states but also private companies
engage in. Therefore now extraordinarily actual are developments of complexes of operational
control of spaceships aternative state.

A complex, worked out within the framework of this work, gives possibility in the mode of
simulator to carry out going into a circumterrestrial orbit and define the most optimal managing
commands which provide the conclusion of ship on acircumterrestrial orbit.

Thus, the purpose of this work is development of programmatic complex of operational control
of spaceships, which would allow to model flight of spaceship from a terrene, his flight in
circumterrestrial space and landing.

Theoretical part

Cosmodynamix is foundation of genera theory of space flight (like that, how aerodynamics is
foundation of theory of flight in the atmosphere of airplanes, helicopters, zeppelins and other
aircrafts). It partakes the role of cosmodynamix with rocketdynamix - science about motion of
rockets. Both sciences, closely interlacing, are the basis of space system engineering. Both they
are the divisions of theoretical mechanics which is the separate division of physics.

For an imitation design at any moment on a formula we can calculate a gravity acceleration
which is revealed to the space vehicle by every celestial body separately, and, can calculate (by a
vectorial stowage) atotal acceleration. Knowing a size and direction of initial velocity of space
vehicle, it is possible, taking into account the calculated acceleration, to expect position and
speed of vehicle through the small interval of time, for example after a second. For a new
moment it is necessary it will be again to calculate an acceleration and then expect next position
of vehicle and his speed etc.

Experimental part

By redlization of experiments the created model allows to educe the sequence of managers of
commands, which will alow to place a ship in an orbit with preset parameter, conduct an orbital
maneuvers, carry out landing on a terrene. Thus the program can be used in quality a ssmulator
for the studies of controllers of center of operational control and cosmonauts.

Results

Creation of programmatic complex of operational control of spaceships became a job performance,
which gives possibility of realization of numeral experiments in relation to the start of spaceships and
imitation of their flight in circumterrestrial space.

Discussion

Conducted discussion in relation to the method of redlization of this model and programming
environment

Literature

1. V. |. Levantovskiy "Mechanics of space flign in elementary words"
2. Andre Lamot "Programming of 3D games for windows"



THE DYNAMIC MODEL OF A TELESCOPE-REFLECTOR
(Computer Science)

lhor Holovatsky, Lyceum #1
Chernivtsi, Ukraine

The aim of this research is to construct a dynamic model of a telescope-
reflector which allows to choice such dimensions and physical parameters of
telescope constituent parts which help to get the desired characteristics determined
by following applications. watching stars, planets and their satellites or investigate
the Moon surface. Our dynamic interactive model is constructed on basis of the
software environment Wolfram Mathematica [1] (Fig.1).

Murmber of rays n '| ] Coordinates
Apertura 1 4 Mates
Ocular vifidth 1 11 Parameterst
Ocular Position ] a4 parameters

F=200mm £=22mm D=80mm r=F/f=10 d=11mm H*=80 S=4°40' E=F/D=2.5

Fig.1
PROGRAMING.
The program consists of the following two blocks:
- manipulation block;
- construction of atelescope body;
- optical system (parabolic and flat mirror and ocular);
- path of optical rays,
- mathematical calculations for a geometric construction;
- caculation of physical parameters.

All blocks are dynamically interrelated that allows to influence the ray path
by changing the dimensions and parameters of telescope constituent parts with the
help of the mathematical calculations block and get the physical characteristics
value of an optical device.



Mathematical calculations block allows. a) to obtain a grid point of ray
reflection from a parabolic and flat mirror at different value of a focal parameter
and the location of the flat mirror; b) to get grid points of aray path of an ocular;
c) calculation of a flat mirror decentration from a telescope optica axis,
d) calculation of the ocular lens form at its foca distance; e) calculation of the
guantity and position of bars that mark a specular surface.

CALCULATION OF PHYSICAL PARAMETERS

The calculation of physical parameters of the telescope model is made on
basis of the theory of telescopes [1-2]. At some input data (a focal distance of a
parabolic mirror, telescope aperture, ocular diameter and position, inclined mirror
location and dimension) the model of the telescope allows to calculate such
telescope characteristics as FOV (field of view in degrees), an aperture ratio, the
resolution, the star magnitude limit for a given observation, the angular
magnification and other parameters (Fig.2).

F=180mm £=20mm D=40mm T=F/f=8 d=8mm N*=40 S=4°42' E=F/D=4. F=220mm f=6mm D=90mm T=F/f=36 d=10mm N*=90 S=1°55' E=F/D=2.

Fig.2.

SUMMARY

An animated dynamic model of the Newton telescope-reflector system was
constructed on basis of the computer a gebra system Wolfram Mathematica 7. This
program allows the ssmultaneously calculating and selecting of telescope optimal
characteristics taking into consideration its main application, and also to
demonstrate them graphically. This model may be applied by students and amateur
astronomers for the comprehension of a complex influence of different telescope
parameters on its main technical characteristics.

REFERENCES

1. Vorobjev E., Introduction in system of symbol, graphics and numbering calculations
Mathematica-5, Moscow, Dialog MIFI, 2005.

2. Terebizh V. Y., Modern Optical Telescopes, Fizmatlit, M. 2005.
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Thevirtual laboratory for learning electric chains

Yerokhin Maxim
Kharkov university lyceum, Kharkov, lyceum@univer .kharkov.ua

1. Thepurpose of theinvestigation

Because of increase distribution the computing
engineering in educational establishments of Russia
Ukraine and other developed countries of the wanhdi
necessity of ability application it in differentdustries, the
question of demonstrating mathematical modellirggigh
physical processes on computer and learning it gl
has large actuality; also focusing attention onhigh rates
of development all directions of our life and peneat
change standards, the students are hard to adjudtet
almost annual increase of volume of necessary leuyds,
that is why alternative sources of the informatiand
facilities of its mastering are needed. As the omasf
creation this project has served almost total ateseof
alternative programs for educational establishmébts
there is a lot of professional program modulesefogineers
and others).

2. Theinvestigation

According to pupils opinion the virtual laboratory
is successful addition to manuals, it promotes esibj
fastening, and also it is convenient for private.u$he
project implementation among pupils in Kharkov wamaity
lyceum has shown that the program allows anybody to
experiment with parameters which it is impossildefibd
out in the real life, to analyse the results weehgot by
charts in part with RLC-chains or by ampermeter and
voltmeter indications in part with usual direct @m, to
see such phenomenons, as resonance and lag of ghase
current in inductance from the phase of tensiohso A is
important to notice that the project is an evidewotrking
example of computer realization mathematical mdael
different programmatic structures (cycles, objeeisd
others), that allows to use a programmatic codguality a
manual with the set of examples in language of héylel
of C++ .

3. Resultsof theinvestigation

The offered laboratory allows pupils of different
type directions to understand better the theme of
«Electrician» at the study of physical processesléttric
chains, enables to check up Kirchhoff's and Ohawes)
results from the action of five different RLC-chgjin

demonstrating dependence of current and tensiotinoa
and frequencies, and also helps at the decisiaoiérete
tasks, design and research of electric processeteatric
chains, an interface is simple and does not tariphe
program is intended mainly for the students of big{iL0
and 11) forms, however the fully possible usindpyitthe
students of earlier classes which are interestgdhysics. It
can be used as a main and unique instrument for the
leadthrough school laboratories works, that obwipus
would be more comfortable and rather than by ticukd
methods.

4. Conclusion

The program assumes future expansion of the base
package of chains and elements of scheme at uksiie
for providing actuality of using the program notyoin the
circles of average students but also that prepar¢hée
olympiads, which are fond of physics or even to the
students; it does not require long preparationufse both
from the side of human and from the side of comp(ites
program can work fast even on sufficiently badlyipged
computers), also in a prospect there is a quesloout
adding to reviewing in this laboratory other pas$sab
subjects of electrician and getting the large ehczgmplex
for the studying the theme of «Electrician» widelyough
within the framework of the school program.
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The ambivalence of the turbulent flow

Johannes Martin & Bilal Yildirim
Heidehof-Siftung, Stuttgart, Germany, johannes.f.martin@web.de

1. How it cameto be

While playing golf, my friend and | were wonderiagout
the structure on the golf balls. We researchedchin web
and found out, that these so-called dimples lovker dir
resistance of the flying golf ball. However, not chuis
known about the way this works. In my presentatlonill

explain the current state of research.

2. Thepurposeof theinvestigation

The basic idea was to find out whether or not waldoise
this structure to lower the air resistance of viglsic

3. Method of theinvestigation

To find this out we first had to prove, that thengies
structure on golf balls really lowers their airistance. It
could be an advertising myth, or it could be thhais t
structure only shows it's effect under certain ¢imas that
are not given in traffic such as, for example riotgtor fast
acceleration. So we had to test the golf balls iwiad
channel, where the air velocity stays constant, whdre
the ball is not rotating. When we had to test d bakhe
same size and the same material, but without denpheler
the same conditions and then compare the results.

To do that, the Heidehof-Stiftung allowed us to tiseir
wind channel. In the beginning of our measuring #ir
velocity of the wind cannel was so low, that we Idou
barely differentiate the two curves, so we hadmprove
the structure of the wind channel. We decided tselthe
measurement section with acrylic glass, so the evhol
channel was a closed system, this bumped it's maxrim
speed up to 32 m/s

The closing of the channel also made it possibim¢asure
in a laminar flow.

After finding out that the golf ball structure aally lowers
the air resistance we tried to find ways to optéenthis
effect. We started by researching different forrhdimples
and tested the three major types we could find.aUsu
dimples, a hexagonal network structured one andtoae
was stamped into the surface.

The stamped one was the best, probably becausgsof i
sharp corners.

4. Resultsof the experiment

We tested a model-Formula 1-car with dimples anohdo
out, that it clearly increases its maximum speeauivMe
were wondering if it is possible to draw as a casidn,
that real cars could profit from this discoveryeTggroblem
was, that we only tested small objects compareddar.
but still, it is possible to project the resultechuse the
Reynold's number doesn't variate too much.

5. Conclusion

As the energy consumption of fast moving vehicleshsas
cars, trains or planes is mainly attributed to @B
resistance, it would be possible to reduce energgtav
Another effect would be, that cars could drive éast the
air resistance was smaller. Planes could fly fartiaed
even boats could profit from a dimples structureanse
water-resistance is basically the same as airtaesis, yet
the dimples would have to look different. Even rmetsk
could profit from this technology, because veryhhigr-
friction happens when they exit or enter our atrhese.

6. The presentation

In the presentation, | will explain our measuringthods
and show our results. | am going to explain thethewhy
dimples lower the air resistance and | will elucgdahy it
is possible to project our results on real sizes.car

7. Sources

http://www.golfbaelle.de/PhysikimGolfsport-Aerodyni.html
http://physik.uibk.ac.at/03-04/physikle/ple_5.pdf
http://www.crunchgear.com



Blue Energy:
The influence of flow rate on the net energy production of a reversed electrodialysis
stack with varying spacer thicknesses

Pascal Pieters, Bernard Smilde
Christelijk Gymnasium Beyers Naudé, Leeuwarden,Nétberlands, pascalaldo@gmail.com, bernardsmilden@gcom

1 Introduction

Recent studies have revealed that global warming is
speeding up and fossil fuels are running out. Thddis in

dire need of new energy sources. The more we leaont

the environment, the more we realize that we aresotly

on a course of self-destruction.

Reversed electrodialysis (RED) is a clean, sudténa
source of energy with great potential. It usesdifierence

in salinity between salt and fresh water (sea- and
riverwater) to generate energy, hence the more lpopu
name ‘Blue Energy’.

Calculations show that Blue Energy can provide uprto
80 percent of the current world energy demanduilyf
efficient and used to its full potentidl.

2 Technology

Sea water has a relatively high concentration o$ idue to
the high amount of salt dissolved in it. If a sauatof lower
salinity is brought into contact with a solution kigher
salinity, the ions in the concentrated solution diffuse to
the diluted solution.

To achieve the production of electricity we letsthewater
flow past salt water separated by a series of raltely

The maximum power output of the Blue Energy stk i
given by the following formula:

0\ 2
Prnax = vy
4Rstack|l

Thinner spacers will lead to less resistance anckpower.
They will, however, also require more pump power to
pump water through them.

Our research aimed to find the optimal flow ratd apacer
thickness that leads to the maximum net outputothtput
minus the required pump power. To find this optimwe
built stacks with 500, 200, 100 and pfh spacers and ran
water through them at different flow rates. Thepacers
are thinner than ever before in the research rauamlue
Energy.

@)

4 Resaults

The research mentioned above led to the resulsagisd
in fig. 1. All results in the research regardingi&|Energy
are given in Watts per square meter membrane, bedhe
membrane is by far the most expensive part of tdweksand
as such the restricting factor.

We can conclude that efficiency increases with rteim
spacers, but not infinitely. The 0n spacer is clearly less
efficient than the 10Qm spacer.

In our research we measured a maximum output of 2,0

anion exchange membranes (AEM) and cation exchange W/m?. We gladly announce that this is the highest value

membranes (CEM).

By doing so we will achieve that the positively oied
particles migrate to one side, and the negativélgrged
particles to the other. Thus we have created ardifice in
potential. The following redox-reaction, taking gdaat the
electrodes, will convert this difference in potahtito
electricity:

red. Fe(CNf-(aq) - Fe(CNLAl-(aQ) +ée
ox. Fe(CNy'mg +€ — Fe(CN)*(g
3  Our research

Situated between the two membranes lies the mainmsfof
our research: the spacer. The spacer is a gauzentties
sure that the water is evenly distributed across th
membranes and that the membranes never touch.

ever measured in Blue Energy research: a worldrdeco

1.5

250

net output (W/m?)

volumetric flow rate (mL/min)

50 pm trend “=*100 um trend — 200 pum trend “=* 500 um trend

Fig.1 Net output of a RED stack plotted against the
volumetric flow rate.
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The Robotic Arm

Floris van Elteren, Rob Tierolff and Patrick Deenen
Jan Tinbergen College, Roosendaal, The Netherlands
florisvanelteren@hotmail.com/ verkeerdicht@gmail.com/ patrickdeenen@hotmail.com

1 ThePurpose

Our purpose was to build a robotic arm and to deaech

on modern day used techniques. Where possiblejiedeto
improve on these techniques and to be innovativanyMm
existing robots are pre-programmed with many
mathematically intensive programmes. However, pre-
programmed robots leave little room for human imtéon.
We tried to implement human interaction and be as
innovative as we could be. Accordingly, we desigaed
built a robotic arm which mimics the movements of o
own arm. And even more, we also decided to attackna-
effector to our arm, which allows us to pick upexdig.

2 Cost Effective Design

We were responsible for all steps in developing rototic
arm. While designing we were constantly remindearod
issue. Because of our limited funds it was necgsfarus
to incorporate elements into the design of the tiobarm
that kept our expenses at a minimum. One of thedksign
elements which reduced our costs significantly wlzes
addition of counterweights on our robotic arm.Hé trobot
is not holding anything they provide a torque oNfh on
the joints. This increased the effectiveness of senvo
motors enabling us to use less expensive prodiatsalso
simplified the intricate 7 DOF (Degrees of Freedom
human arm to a more practical 3 DOF robotic arnm.tRe
other components we recycled old parts of an inkjetter,
recycled aluminum sheets, inexpensive pieces ofdvaral
a recycled PVC pipe. For input devices we useddhdily
available Nintendo Wii remote. The total price dfet
robotic arm amounts to only € 150,-. As this isyoaltiny
fraction of the price of other robots the priceueitg
elements make our robotic arm unique in its league.

3  Processing of movements

This construction, complete with actuators, willturally
not just ‘move’. Actuators do not posses such ligihce.
We first need information on the movement, and
intelligence to process it and send it off to theuators. We
need to acquire 6 acceleration values (two timesethxes)
from a Wii-controller using Bluetooth wireless. ¥hi
information is fed into our suitcase-computer — a
refurbished and modified office PC. This computer
produces two streams of data, one stream contrdé/ige
that will open or close the hand with variable powehe
other stream controls a device that will signal Hegvos
their new positions. We would like to point out tththe
actuator for the hand is refurbished, and the obualevice

is

completely self-designed and constructed. The soéw
running on the barely-300 watt computer is also niyai
self-designed and written, with the exception foe Wii-
controller software library. It is called Chllps caallows
the user to design mathematical operations in ghieal,
schematic way, and use actual hardware for inpat an
output.

4 TheResult

After combining many aspects of science, such as
mechanics, electronics and programming, we succeigde
making our robotic arm which mimics the movemeritsa o
human arm. We had many different models and udieg t
program called ‘Wings 3D’ we could easily make a 3D
sketch. We chose the best one and started buildihgre
after we run into problems and had to adjust oudeho
again. Especially the end-effector is a complex
construction. After finishing the construction waill
encountered many difficulties in making the arm mov
These involved the electronics and the softwareused.
Ultimately, we overcame every difficulty and codidally
make our arm move very suitably using our own asnitsa
controller.

;JLLL

Fig.1 Our robotic arm
On the left-hand side the 3D model made in ‘Wings’,
compared —on the right hand side- to the real iolaon
we built

We would like to stress that this document or our
presentation is not, and will not be a replacenfentthe
actual arm. It will merely provide some theory atia
reasoning behind the choices we have made anditijecs

we are dealing with. Stated thus, this documentrily
supplementary to the robotic arm and we would like
dissuade anyone from assessing our project withauing
seen the actual robotic arm at work. We recommend
watching a short video of our robotic arm, whichm dze
found on the internetyww.tinyurl.com/ICY S-Robot



Control of the airflow by a vortex cavity

Mateusz Gorecki
“Creative Group Quark” Youth Palace in Katowice, lBod, ula@pm.katowice.pl

1 Purpose

The aviation industry is developing quickly nowaslay
Better and more economical technologies are negsea.
prospective pilot, | know the problems of genenghton
these days. Every pilot of a small and light @fcrwants
to fly safer and more efficient machines. So | dedi to

investigate a new way of improving performance of

aircraft. There are many types of improvements.nin
opinion, the best one for general aviation is tloetex
cavity. It is a promising way of reducing the takéspeed.

2 Method of theinvestigation

My research is based on measurements of aerodynamic

forces of an airfoil (a cross section of a wing)have
constructed several different airfoils and carriedt
experiments for each of them for many angles aichit
After investigating all of them | selected only omich
was the most appropriate for my flying model. Myabwas
to maximize the lift while keeping the drag of twng as
small as possible. The performance of a wing depemd
many factors, for example symmetry of the airfdilo
optimize the flight of my aircraft, | was investigay these
factors and constantly adding some improvements.

In the second part of my research | designed &rfwith
vortex cavities. | used three simplest types oftes/which
are presented below.

Fig. 1 Airfoil with cavity (square, circular, trigfe)

The location of the vortex cavity is determined the
separation of the airflow. For high angle of attatie
airflow separates from the wings surface. The @ssihelp
the air to stay in touch with the surface.

Finally, | have constructed a flying model. | destdthat it
should be a glider because it is light and can &slye
transported to the Conference. | conducted the rexpat
in a wind tunnel of my construction.

Although there are many theories modeling the bienaf
a wing, none of them allows us to create a matheaiat
model that describes the reality accurately enouf.
construct an efficiently working wing, engineersedeto
use wind tunnels. Therefore, the investigation dhgs
(airfoils) generated by a computer program in agmnadic
tunnel is main part of my work.

J

Fig. 2 Wind tunnel

3 Resultsof the experiment
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Fig. 3 Efficiency of wings

4  Conclusion

» A wing shows the highest efficiency when the angle
of attack is betweerb-10 degrees of angle of
attack which is typical for most aircrafts,

» the best wing for my aircraft is the wing with the
modified NACA4415 airfail,

 the wing with thesquare cavity turned out to be the
best one from the set of wings | investigated,

» vortex cavities enable aircraft to fly with lower
speeds and fly at higher angles of attack,



Title: «Hybrid Electric Motor Vehiclefor Countryside»
(Engineering)

Avramenko Alexandr
Zhitomiryan Ecological Lyceum Ne24
Zhitomir, Ukraine

Abstract

The problem of environment-friendly, convenient, individual vehicle is particularly acute in
rural areas. Leading scientists, designers, material scientists are involving to solve this problem.
Understanding the perspectives of this type of transport, the most famous automobile concerns are
investing in their development of millions of dollars annualy: Renault, Nissan, Genera Motors,
Mitsubishi, BYD, and others. My purpose is to offer an environmentaly friendly vehicle that
enables you to partialy solve the problem of communication in rural areas.

Theoretical part

Solving tasks, including: examining the evolution of electric vehicles, we anayzed and
systematized the main types of modern electric cars and battery power for them, described their
advantages and disadvantages. Also in the filed study we investigated the possibility of using
nanotechnology and nanomaterials in the modern automotive and offered my own concept of a
combined e ectric motor vehicle for countryside, thereby | attained the aim of the work.

Results

Produced a model of combined vehicle Eco-Grig according to own sketches and drawings.
(Appendix 4. Photo 7.1-7.3). Corps was cut out of foam and glass fibre and then glued. Wings and
al other parts are made of polystyrene with further processing. The model has two main and one
auxiliary buffer wheel. Two micro motors installed at the ends of the wings and the battery power
capacity 3V or 6V. In the cabin there are two seats for pilot and remote control apparatus, batteries.
Wings can be made up for easy storage.

Discussion
Speech at the Forum MAN (Junior Academy of Sciences) 21-23.12.2010 (Kiev)
School-aged pupils Conference of members of MAN 01/19/2011 (Zhitomir)
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ABSTRACT

Pesticides are substances used to attract, repel and kill insects, and
their discovery, toxicological evaluation and environmental impact a broad topic
of research and have been developed in the lasts decades. New substances
are necessary for effective pest control, offer greater safety,
biodegradability, economic feasibility, applicability and low environmental
impact. Plant extracts have been used by man since old age, a practice that
persists to Today, with more than two thousand species of plants known for
their insecticidal properties. For this work it is proposed to use of an insecticide
to the base of the plant extract spearmint (Mentha arvensis) and Basil (Ocimum
basilicum), an alternative with low cost and that does not harm the environment,
or health of plants and people that make the management. To obtain the extract
was acquired from the high green leaves, processing them in a blender with
water. Soon after united the two and so gets the insecticide, wich was
chemically characterized trough chemical reactions. For the test of extracts
were used four plants with a high rate of insects; respectively Strawberry
(Fragaria vesca), Raffia Palm (Raphis excelsa), Tomato (Lycopersicon
esculentum) and lettuce (Lactuca sativa). After forty-eight hours, was found to
decrease the insect withoutthat plants suffer changes in their structural
aspects, vital and biological. The insecticide to the base of Spearmint and Basil
proved true, considering the reduction in the level of insect plants test.

Keywords: INSECTICIDE, EXTRACT, PLANTS



ALTERNATIVE METHOD OF WATER PURIFICATION
Bianca Cruz de Moura — biancacmoura@hotmail.com
Lais Oliveira Moura — Lais.mouraa@hotmail.com
Paula Andressa Bezerra Rodrigues — paula_andressaa@hotmail.com
Walber Santos Herénio — walberherenio@hotmail.com

ABSTRACT

The potable water of good quality is basic condition for human health and
welfare. However, most of the world’s population still lacks access to this
essential property. In the most part of poor population there a precarious
availability and many times drink water scarcity, causing serious diseases and
many times irreversible, like the innutrition, diarrhea and/or until de dead of
some individuals. So, is necessary a production of an alternative method for the
effective water purification using discarded materials. To realize this work,
proposes the creation of an alternative water purifier, using those discarded
materials: CDs, DVDs, cardboard boxes and plastic bottles. A low alternative
cost that offers selectivity, low environmental impact and effectiveness water
purification. The construction of an alternative purifier system was made by
manufacture of these materials and the storage of 500ml of contaminated water
with bacteria in the purifier. After six hours, the water collected was analyzed by
laboratory, having your effectiveness proven in the microbiological purification,
making the water potable.

KEYWORDS: WATER - SYSTEM OF PURIFICATION - MANUFACTURE



ABSTRACT

Nowadays, petroleum is the most important energy source, and the grand part
is extracted from the deep ocean. Some accidents can happen during the
extraction and transport, causing terrible consequences. Petroleum is a mixture
of hydrocarbons and it causes a dangerous environmental pollution. When the
petroleum is on the water, it forms a film in the surface that blocks the aeration
and the lightning of the water. In addition to this, the petroleum has toxic
substances. The degradation of oil occurs naturally, but very slowly. The project
aims to isolate a micro-organism with potential to degradate the petroleum and
to find a method to accelerate the biodegradation of crude oil on water. For that,
it was done a screening of micro-organisms in the soil and isolated a yeast that
interacted with petroleum. The test for checking the power of the biodegradation
of micro-organism was carried out with three studies groups: G1-control (only
petroleum), G2-experimental group (with addition of petroleum and micro-
organisms) and G3-experimental group (with addition of petroleum, micro-
organisms and nutrients). The groups were incubated in a shaker at 28C with
constant stirring along 7 days. The biodegradation was analyzed by the
variation of molecular weight of hydrocarbons chains by thin layer
chromatography (TLC), with aliquots removed in the days of test 3 and 5, and
by infrared spectroscopy, with aliquot from the last analyze day. The results
indicated that the yeast showed potential to biodegradate oil through the
development of compounds with molecular weights lighter than those present in
the control group, especially in the study group with addition of nutrients as
shown by chromatography and spectroscopy. Thus, based in the results, we
conclude that it is possible to accelerate the biodegradation of crude oil by the
addition of micro-organisms resistant to the medium containing hydrocarbons

and optimized by bioestimulation (addition of nutrients).

Keys-words: Biodegradation. Crude oil. Bioestimulation.



Construction of a continuous flow SODIS system with
PET bottles integrated to a water and wastewater treatment
system.

Karoline Elis Lopes Matrtins
Centro Federal de Educacéo Tecnoldgica de Minaai§@&elo Horizonte, BRASIL

Waterborne diseases are common in many Brazilian regions where
basic sanitation, including potable watersupply, are lacking. This is especially
evident in rural communities, where alternative, often precarious; water and
wastewater technologies are the only available solution for sanitation. My
main goal was to design and build a Solar Disinfection (SODIS) system with
PET bottles connected for continuous flow and water treatment. The SODIS
is also connected to other sanitation technologies, including biosand filters,
stabilization ponds and wetlands, to provide an integrated water and
wastewater solution that could be applied to small rural communities. | tested
the hypothesis that a continuous flow SODIS is capable of heating the water
to temperatures above 50<C for 2 hours, which is en ough to eliminate thermo-
sensitive bacteria such as Coliforms and E. Coli. Methods include
mathematical simulation of the continuous flow using a time discretized, finite
difference approach to propagate the flow from one bottle to the next. The
simulated flow was then used to determine the number of bottles necessary
to provide the minimum water detention time to allow temperatures reach
over 50C for a period of 2 hours. The solar concen trator's shape was defined
based on a composite parabolic curve. The connected bottles were tested for
water tightness and performed well. Based on a 6hr/day sun exposure, 144
bottles and 72 solar concentrators were necessary to disinfect 140.69 liters of
water. The SODIS tested demonstrated potential for application combined to
other sanitation technologies, resulting in a low cost, yet robust solution for

sanitation. Further research is required for larger scale field testing.



Allium test - Theimpact of the aqueoustobacco extracts of different concentrations
(from classic and light cigarettes) on the growth and mitotic activity of the cells of
onion bulb roots

Viktoria Belobrajdé, Mirta Stanté
XV. gimnazja, Zagreb, Croatia

1. Introduction

Allium test, as a standard test in environmentahitaoing,
is based on an examination of growth inhibition amitbtic
ability of the onion bulb rootsA{lium cepa) after exposure
to the toxic substances [3, 4]. Toxic substanceghis
experiment are aqueous tobacco extract which difier
mass concentrations (0.05 g/mL, 0.025 g/mL, 0.0hiLg
0.005 g/mL). The impact of aqueous tobacco extractthe
meristem tissue of the onion bulb roots is estichdtg the
length of roots and the mitotic index [1, 3].

2. Methods and materials

Onion bulbs were prepared for exposure to the toxic
solutions [2, 3]. Six sets of experiments were iedriout:
three with the aqueous tobacco extracts of cladsitboro
and the other three with the aqueous tobacco estiafc
light Marlboro. In each set, four different mass
concentrations of aqueous tobacco extract (0.0%lg,/
0.025g/mL, 0.017 g/ mL, 0.005 g/ mL) and taatav as
negative control were tested [3]. Also, three t&nples
were used for each mass concentration. Bulbs weresed

to toxic solutions for 96 hours. The lengths of th@on
roots were measured after 48 and 72 hours [3].r Afz
hour exposure period, one or two out of the thramro
bulbs from each conc. of the toxic solutions wdee@d in
tap water for another 24 hours. In this way, thgereration
ability of the onion bulbs were investigated [3]t@yenetic
analysis of the onion root cells resulted in thiewdation of
the mitotic index for each tested solution [2, 4].

3. Results

The degree of toxicity of the aqueous tobacco etdraere
estimated by measuring the onion root lengths. I ap

Test sample | Length of the The average root
mass conc. | exposure (h) length (mm)
(g/mL) CLASSC LIGHT
0 (water) 96 15.35 16.58
0.05 96 1.38 1.17
Recovery 72 a.e. +24 w. 2.75 2.54
0.025 96 2.25 1.95
Recovery 72 a.e. +24 w. 3.75 2.42
0.017 96 2.70 2.94
Recovery 72 a.e. +24 w. 5.25 5.05
0.005 96 4.40 5.38
Recovery 72 a.e. +24 w. 7.38 8.20

Table 1 The average root lengths in two type ch@tes
(a.e. — aqueous extract, w. — water)

Mitotic index = No. of cells undergoing mitosis d@tal
number of cells (Table 2) [1, 2].

Mass conc. of the sampleMitotic index (%)
solution (g/mL)
0 (water) 11.39
0.05 ¢lassic) 5.40
Recovery 0.05 dassic) 5.96
0.05 (ight) 2.71
Recovery 0.05 light) 8.96
0.025 (lassic) 5.40
Recovery 0.025dassic) 10.19
0.025 [ight) 6.96
Recovery 0.025 light) 7.94
0.005 (lassic) 7.39
Recovery 0.005dassic) 7.36
0.005 (ight) 6.52
Recovery 0.005light) 11.71

Table 2 Mitotic index

4. Conclusion

Based on the conducted morphological and cytogeneti
analysis it is concluded that aqueous tobacco &stfeom
classic and light cigarettes cause:

1) Inhibition of root growth [3]

2) Morphological changes — formation of hooks and
spiral roots [3]

3) Decrease in the mitotic index [1, 2]

4) Increase in the number of chromosome anomalies
in toxic samples (chromosome bridges,
micronucleus) [1, 2]
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Don’t make a ‘dump’ out of the forest!

Eliska Bendakova, Lucie Térova, Lenka Simonova

The First Private Grammar School, HradecKralosémonova.lenka@psjg.cz

1 The purpose of the investigation

This project is focused on improving the condition of
the forest in Roudni¢ka by eliminating the illegal
‘dump’, or a landfill site. The main aim was to chart
the vegetation of given habitat and to compare the
vegetation o f the landfill site with the rest of the
forest, with the natural environment of vegetation.
The secondary aim was to raise an awarness about
the problem to fellow citizens and to propose an
alternative for the disposal of Organic waste which
would prevent further landfill and pollution.

2 Method of the investigation

Within this project we decided to find out, if the
organic dump dramatically changed the plant
structure and degraded the local habitat or not.
Another interest of ours was to discover if the
creation of the landfill site has been stimulated by
insufficient usage of organic containers or not.

First of all we asked permission the forest owner to
allow us to carry out our experiment on his property.
Then we made a chart of the forest’s vegetation and
defined the expansive and invasive species and their
bad influence on given habitat. In the spring we made
a survey among the citizens of Roudnic¢ka and then,
as a final part of the project, we organized a number
of volunteers to clear the landfill site and enhance
the forest by planting more trees.

3 Results of the experiment

We discovered that in the given habitat, there were
both expansive as well as invasive species in such an
amount that they stronly degraded and changed the
forest. The invasive species ‘Rubus fruticosus’
(Common Blackberry) was forming almost % of the
territory of the vegetation in the area where our
experiment took place. The other spreading species
which occured near the landfill site were ‘Quercus

rubra’ (Northern Red Oak) or ‘ Impatiens parviflora“
(Small Balsa).

4 Conclusions

Thanks to our experiment both parts of our
hypothesis were confirmed to be true. Furthermore,
as we have completed the ecosystem analysis, we
proved that the existence of the local landfill site
affected the vegetation and therefore it was harmfull
to the forest.

According to our survey, the second part of the
hypothesis was also confirmed correct. The citizens of
Roudnic¢ka were using the landfill site because they
did not know about the existence of containers for
Organic Waste.
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Ecotoxicology of shampoos

Martina BroZzova, Zuzana Ezrova
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Pantene 59 20,7%

Oriflame 5% -13,8%

1. Content Avon 5% 0,0%
1.1. Purpose of theinvestigation Garnier Fructis 5% 10,3%
Bentley Organic 509 24,1%

This project is intended to examine the toxicitychiosen

spectra of shampoos. Table 1 The highest concentration of tested shasfioa

does not cause growth inhibition higher than 30%

1.2. Method of the investigation

2. Conclusion
We used white mustard on the tests of toxicity,chivere

examined via grOWth inhibition of roots. The aim tbfs The results of the experiment proved that the I‘the
experiment was to determine NOEC, the highest concentration, which does not reach more than 3% o
concentration of tested samples that does notfsigntly inhibition, achieved Bentley Organic Shampoo with i
influence growth inhibition compared to a contralmple 50% concentration. Less than 30% inhibition achiejust
(inhibition must not be higher than 30%) [1, 2]. 5% concentrations of other shampoos. The worstltsesu
were detected with Palmolive shampoo. All its
1.3. Progress of the experiment concentrations had higher inhibition than defin6@e3

These shampoos: Gliss Kur, Pantene Pro-V, Palmolive

natural shampoo, L'Oréal Paris Elseve, Garnier #suc References

Avon advance techniques, Oriflame HairX pure batanc

Bentley organic shampoo, Tescoiebovy Sampon, [1] KOCI, V., RAKOVNICKY, T., SVAGR, A. 2008.
Schwarzkopf professional bonacure were chosen. Testy akutni a semichronické toxic@Braha:

Each tested shampoo was diluted by pond waterheae VSCHT, 2008.
solution with basic concentrations - 10 000 mg/0®
mg/l, 1 000 mg/l, 500 mg/l and 100 mg/l. For theadion

of 72 hours, 30 seeds were cultivated with constant
temperature of 25°C in Petri dishes with filter pep
soaked in the tested concentration of shampoo.|&ini
was also prepared the control sample with the peatkr
only, without any shampoo. The measurements of the
lengths of sprouted roots began after 72 hoursyehalts
were noted and the inhibition was counted in coispar
with the control sample.

[2] PROKES, Jaroslav, et al. 20@klady
toxikologie: Obecna toxikologie a ekotoxikologie.
Praha: Galén, 2005. 80-7262-301-X.

1.4. Results of the experiment

The highest
concentration that
Growth

Shampoo does not cause inhibition

growth inhibition

higher than 30%

All concentrations
Palmolive were toxic -
Elséve 1% 3,49
Birch shampoo 19 6,9%
Gliss Kur 5% 6,9%
Schwarzkopf 5% 27,6%




NAVIGATION OF THE VIKINGS

Bettina Stegmaier
Kreisgymnasium Riedlingen, Germany; bettinastegmaier @yahoo.de

1 Introduction

Vikings are generally known as bellicose adventyrget
they are more! Christopher Columbus discovered Acaer
or did he? The Vikings arrived there 400 yearsiearThey
must have been great navigators and probably pes$es
certain navigational aids, but which ones?

Vikings didn't know about a magnetic compass, nior d
they use maps or nautical charts. Instead they drad
unimaginable amount of experience passed on over
generations and — according to an archeologicdl firthe
“sun compass”. However this aid could be of no when
the sky was overcast. Under such conditions Vikiags
considered to have used a “sunstone”, a crystah wit
polarising properties. Holding it against the sklgylight is
polarised) and rotating it, you have to look foe ttharkest
position or for a certain colour - depending on thestal
you use. The optical axes points at the sun now.

{ optical axis

Fig.1 determining the location of the sun by rotgta
sunstone (tourmaline) against the sky

The purpose of the investigation

The validity of this hypothesis is controversialdahas
never been properly examined and that's what | edatd
begin with my investigations. Is it possible todiout the
location of the sun with the help of a polarisinystal?
What conditions are necessary for it? How accunateld
this kind of navigation eventually be? Does it m#fas a
possible explanation for the voyages of Vikings?

2 Experiments

For my experiments | decided to use a tourmalineaas
sunstone, because it's one of the crystals whereptical
axis coincides with the natural striae. Beforealrtstd with

the proper experiments | had a setup to analyse my
tourmaline (2x1x0.5cm), a dichroite changing initgnand
colour (yellow-green to blue-green) while beingatet! in

polarised light. Basically the same, | measureddégree
of polarization of the sky, divided grid-like.

As the aim of my investigations was to examine the
accuracy of my tourmaline as a navigational aid tfoe
Vikings under several weather conditions, | didmt to
create a scientific setup for my experiments buched the
methods with theirs. Therefore | just scanned thegith
the crystal, noted date, time, the weather sitnatihe
determined position of the sun (azimuth and al&juby
means of a compass and downloaded a weather chighi w
provided extra information about clouds and air flity.

In the end, the measured position of the sun waspeaoed
with the real one.

3 Reaults

The average of my azimuth deviation is approxinyafef°,
that of the altitude 2.3°. Examining the connecti@tween
weather and accuracy of my measurements, | could fi
several dependencies. The location determinatidgheo$un
is e.g. exacter if it's only partly cloudy or ifette are at least
tiny spots of sky visible through the cloud cover.

5-9 10-14 15-19 20-24 25-34 35<

> =

the
azimu

on the weather (partly dioar

Fig.2
deviat
ion of
measu
remen
ts of

number of measurements

absolute deviation[°]

th depending
absolutely overcast)

5 Concluson

It is difficult to assess how helpful sunstones aveo
Vikings as we know so little about their way to igate in
general. Though this method is not really accurate
today's standard it can be seen as a real helpltbthe
course during overcast days and weeks at the timbeo
Vikings!
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Hydrogen-Oxygen-Accumulator made of charcoal

Jakob Rosenbauer
Kepler Seminar Stuttgart, Germany, Jakob.Rosenbauer @ar cor.de

1. Introduction

Most of the accumulators, which have been develaped
the last decades and are used in industry, coofsistre
and dangerous metals like lithium and cadmium. So
they're very expensive and poisonous. Current gyste
with fuel cells are also very expensive and diffico
produce.

| found a way, to build an accumulator, which cetssi
just of charcoal a liquid and some cloth. It's etspuild
and the material is cheap. A disadvantage is that t
amount of the stored energy is slightly humble.

2. Description

1.1. Construction of the battery

carbon
electrodes

2N

container

N\

charcoal charcoal charcoal
block block block
Liquid separation

Fig.1 Sketch of the battery while loading

The battery mainly consists of three blocks of cbal,
which are divided by a separation of cloth, so tHeg't
touch. These are stored in a liquid, in our case Bach
block has a connection for the power supply, whikh
made of carbon electrodes. | didn’'t want to useaiéd
minimize corrosion caused by the electricity.

1.2. Method

When the electrodes are connected with a voltagplgu
electrolysis starts and the liquid gets split ufp igases.
In the experiments | made sure that only hydrogesh a
oxygen were produced. These gases center in tlwipor
structure of the charcoal blocks.

After disconnecting the power supply, there is dage
between the inner block and the outward blockss Thi
voltage can be used to operate a motor or a sigatl |
bulb.

The voltage is evoked, because the battery wokiesdi
fuel cell.

In one block the oxygen is stored in the two othlecks

the hydrogen is stored. To set free the energy lwisc
stored in the gases, they have to combine 10. Ho
afford combination they need to have contact bet th
separation, which divides them can only be passed b
protons and not by electrons. The hydrogen getgedn

so the protons pass the separation. To completel2ike

the electrons are needed, but they can't pass the
separation, so the electrons flow through the appb

and cause a current, which can be used to drive the
appliance and make it work.

3. Research

In the research it was my aim to get to know undeich
conditions the charcoal battery had the best efiicy
and would store the maximum amount of energy and |
wanted to find out the theoretical background.

To discover the efficiency of the battery | hadjt@antify

the amount of energy which was put in during chaggi
and the amount of energy which is released while
discharging. Both are electric energies, which easily

be measured. To get the values, | connected the
measurement instruments with the computer and
recorded a measurement readofgvoltage and current
every second. So | could calculate the energy.

In order to find out, under which conditions thetery
worked best, always one parameter was changed. The
first thing to change was the liquid in which thattbry

is stored. To get split up, the liquid has to badwetive.

So it has to contain ions. There are three kindgjofds,
which fulfill these conditions, acid, lye or saliselution.

| did experiments which each liquid, | used caustida
(NaOH) for lye, sulfuric acid (580, for an acid and
sodium sulfate (N&0O,) and measured the efficiency
and the stored energy which each of them.

Another thing to change was the voltage which was
varied between 0,9V-3V.

4. Results

All in all, it became apparent that the battery keat best
with sodium hydroxide. Using saline and acid wasn't
successful. By variegating the test set-up | caalth a
maximum efficiency of 13 %. By storing the battény
the lye, all materials got in very good contact,ickh
helped to improve the results. The battery canesiérJ
or 20 mAh which is, taken the ratio of the size dnel
weight not really much, comparing it with convemniid
batteries. But after all, the costs are very low #rthis
technique would be developed further the resultasldvo
definitely improve.

[1] A. Vezzini, "Elektrofahrzeuge" Physik in umee
Zeit 1/2010(41.), 31-42



Sweet water contamination

Stefan Futterknecht, Sonja Futterknecht, Carinarhdam
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1 Introduction

Sweet - sweeter - sweetener. In view of the iningas
popularity of the substitute sweetener stevia, veslenour
thoughts on the use of synthetic sweeteners. Sdrttem
are discussed controversially. In many countriedacyate
for example is approved as food additive, othemtaes,
including the USA, did not approve cyclamate dusdtety
concerns. In addition, we learned from literatuteatt
several sweeteners escape the waste water tresneate
even detectable in our purified drinking water. idfere,
we intended to develop a method to separate thetemner
from the drinking water.

2 Preparatory work

First, we gave our thoughts to the selection olable
sweetener. An important criterion for the selectivas a
high chemical stability, because we wanted to erena
sweetener that occurs in the drinking water. Finalle
came upon the sweetener cyclamate. It is 35 timegter
than table sugar and cyclamate is often used ttacep
sugar in beverages and foods. In addition, thisstever is
heat resistant and chemically stable. The fact that
degradation product of cyclamate is toxic motivaiesl
even more to develop a method by which we can remov
the sweetener from drinking water.

2.1 Demonstrating cyclamate

Before doing experiments to isolate cyclamate from
drinking water, we first had to find a method totes
cyclamate. First we tried TLC to detect cyclamate;
however, we failed with several different attempts
derivatize cyclamate. With the mass spectrometes, w
detected cyclamate using single ion recording §88R):

[1 mgiml in H20 dest.
[ ionentauscher_wax_Kortrolprote SIR of 1 Channel ES+
100 2

T T T ; vz
224.000 224100 224,200 224300 224 400 224 500

Fig.1 SIR of cyclamate

3 Bacterial degradation tests

When we demonstrated cyclamate, we initially deditte
do bacterial degradation tests since we have chdsen
artificial sweetener cyclamate which can be reduoeubrt
by the bacteria of few people to cyclohexylamindaltis
toxic. We opted for a mixture of bacteria that wadh
isolated from soil to determine whether the cyclamia
degraded in nature. Before we were able to anabyme
gained samples, we first had to prepare the sanipiebe
mass spectrometer.

3.1 Preparation of the samples

From literature [1] we knew that cyclamate can kieaeted

by a weak anion exchanger, so we prepared the sampl
using this ion exchanger. The ion exchanger birtds t
strongly acidic cyclamate, which then can be eluted
methanol resp. ammonia.

4  Usingtheion exchanger toisolate
cyclamate from drinking water

Having used the ion exchanger during the preparatiahe
samples to transfer cyclamate into other liquids,saw the
possibility to use the ion exchanger to remove ayelte
from drinking water. In our experiments we tried dear
drinking water from cyclamate using a weak anion
exchanger.

5 Conclusion

All in all we can say that cyclamate is chemicatgble. It

is difficult to detect cyclamate and we failed wahmethod

for cyclamate using TLC. With the mass spectromeiry
were able to detect cyclamate. Using a weak anion
exchanger, we found a method to extract cyclamaen f
the drinking water.
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The effect of environmental stress on Tetrahymena pyriformis
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Motivation:

In today’s world environmental problems becomea bi
issue. Due to the gigantic human consumption oftetit
substances, the environment is affected by mapgsss,
e.g. radioactive waste, greenhouse gases, toxmichks...
If we want to know how we can save our environmesst,
first have to realize how the stresses affect thérenment.

Problem statement:

Surplus fertilizer gets into the water because=athing.
This leads to eutrophication and it will cause gaiee
impact on the aquatic animals.

But how do fertilizers affect organisms directlg.iwhen
they come in contact with each other?

Another issue is the rising CO2 level caused byimgy
fossil fuels. Because of the rising CO2 level ia th
atmosphere, the CO2 level in the water will ris®. t
So how does the rising CO2 level in the water affec
organisms?

Method:

The free living freshwater ciliate protozoan Tejnalena
pyriformis serves as model organism.

The advantage of Tetrahymena pyriformis is thatame
easily see the damage on their mobility and appeara
under an optical microscope [1].

So the Tetrahymena pyriformis were brought intotaoh
with a solution of ammonium nitrate, ammonium chier
potassium nitrate or a solution with a high leveC®2 and
we observed them under an optical microscope.

Results:

The experiments with ammonium nitrate, ammonium
chloride and potassium nitrate has shown thatifetido
affect the protozoon negatively. The rate of danmagbe
Tetrahymena pyriformis depends on the concentration
the solution. If the concentrations rise, the daenadl rise,
too.

The experiments with CO2 have shown that CO2 eaHt|
in a short period of time - do not affect the pemton.
There was no noticeable damage at all. But althauggh
haven’t seen any influences we can not exclude dama
after a longer period of time.

References:

[1] Nicole Freiberger ,Morphology and Physiology of
Tetrahymena”, http://hss.ulb.uni-
bonn.de:90/2004/0503/0503.pdf, 2010, 5 - 98

[2] Dr. Wilfried Pauli ,Tetrahymena®“, http://www.an-
biotech.com/00000198700c23a04/index.html, 02.01.11



What effects does the red sludge have on rivers?
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Vak Bottyan Secondary Grammar School, Paks, vgafaia citromail.hu

1 Introduction

The Hungarian Prime Minister reported on 4th
October 2010 that a million cubic metres of the skdige
spilled from a reservoir at an alumina plant in &jK he
researchers described the spill as one of the hopet
environmental disasters in Europe in the last 3@rse
Tests were carried out for two potential hazards: a
powerful alkaline solution and heavy metals (ergni
oxide, titanium-oxide, silicon-dioxide).

Aluminium is produced in two steps in Hungary:
Bayer’s manufacture of the alumina and the Halletéis
electrolysis. The red sludge and the NaAKolution are
formed at the alkaline digestion of bauxite. The skudge
is treated as the byproduct of the procedure. Thpgred
alumina is electrolysed between two indifferentpdpite-
electrodes.

2 Thepurposeof theinvestigation

| have specialized in researching water quality
and environmental analytics since 2006. | haveadlye
analysed the water quality of the River Danubeavéhalso
investigated how the Nuclear Power Plant influentes
water quality. In 2008 | set up a new type of wate
analytical monitoring system. This red sludge datgdhe
provided an opportunity for me to try out my monibg
system in the case of important water pollutionhave
been looking for the answers to the following qices:
i. How can the trophic intensity of surface waters be
determined quickly and accurately?
ii. How does the red sludge have an effect on the
rivers?
iii. How can heavy metals be separated with the thin-
layer chromatography out of surface waters?

3 Method of theinvestigation

| have pointed out eleven points of sampling.\Jeha
taken the sample with manual methods. | have mhede t
on-sight examinations, so that | have got an adwanc
diagnosis about the water quality. | have meastiregH-
level, the dissolved oxygen, the oxygen saturatitie,
conductivity and the total dissolved salt. | havalgzed

the concentration of the total iron with a portable
photometer on the spot.

In the lab | have analyzed the concentration of
chemical oxygen demand, free ammonia, ammonium-,
nitrite-, nitrate- and ortho-phosphate-ion. | hameasured
most of the chemical parameters with a UV/VIS

(ultraviolet — visible) photometer. The principlef o
photometry is described by Lambert — Beer — law:
A:—Iglli:—IgT —allt=c0O0¢

0
Some of the heavy metals were separated with the
thin layer chromatography out of the samples. These
examinations were made possible by MOL (it is the
Hungarian Oil and Gas Company).

4  Resultsof the experiment
The following table demonstrates the results ded t

values of water quality. (IV.A. is very polluted tea, 111.B
is bearable and II.A is good water quality).

Average
Name of water Water
Gzl the River quality quality
index

MO01 Marcal 5.2 IV.A.

K02 Marcal 6.4 I.B.

R04 Réaba 8.2 11.B.

GY04 Danube 7.7 LA,
GO05 Danube 8.3 II.B.
NY06 Danube 8.5 ILA.
BPO7 Danube 8.6 ILA.
EOQ7 Danube 8.6 ILA.

D08 Danube 8.7 ILA.

DF09 Danube 8.4 I1.B.
P10 Danube 8.9 ILA.

| set up an advance system. This system can
determine the trophic intensity of surface wateugckly,
accurately and very simply.
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The Mystery of the French paradox
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1 Introduction 3 Method of theinvestigation

The French people who live in wine producing laadsl The applied method which | want to refine is onheoof

eat a lot of fatty and heavy meals rarely suffesnfr the several ones that have already been publishied.
cardiovascular diseases. The solution of this HFrenc samples were prepared by solid phase extractiok)(8f
paradox is attributed to the beneficial physiolagieffects components of the eluent were separated by high

of the red wine they drink abundantly. Regardings th  performance liquid chromatography (HPLC). The
unusual phenomenon, the ingredients of wine, namely quantitative and the qualitative analyses wereoperéd by
polyphenols and particularly resveratrol, are worth mass spectrometry (MS). Sample preparation is dribeo
considering. crucial points of the whole method. It was my peedo
research task to find the way to avoid the dishgbi
influence of the particular matrices of the inveated
— vegetal fluids on the binding efficacy of resveshtsn SPE
sorbent.

HO 4  Resultsof the experiment

Resveratrol concentration increases during thedatation
process. The ratio of isomers shifts toward theiszsner

OH OH within the technological process. In my researcbait be
. clearly seen that due to the wine making technglogyg
Cis- ; L ainnif ;
wines contain significantly more resveratrol tharmitey
resveratrol

wines.

OH
HO Q \ Q 5 Conclusion

My research work has not been finished yet. Itilsgoing
on and | think it is worth continuing it. It can Ve an
additional benefit as well, i.e. it may help reweglfrauds.
Since resveratrol is a natural product, it canredbtected
OH in adulterated wines. Fast and cheap analyticatquiares
Trans-resveratrol may contribute to the revealing of the frauds. Myrkvmay
be a step in this direction.

2 Thepurposeof theinvestigation
Acknowledgment
As | live in Eger, a town in Hungary, which is faosofor

its excellent wines, | dgcided to check the chaniges Many thanks to Dr Karoly Vékey for providing the
resveratrol content of various grape products fgrapes to technical environment as well as equipment for norkw

the quality wines that can be found on the shebfeshops. and to my mentor, Kalman Ujszaszy, for his genetwip.
My decision was encouraged by a well-known wine

producer too, as he was glad to compare his winkinga
knowledge with my analytical evidences.

My objective is to discover how the resveratrol teorn
changes in grapes, musts and wines during the nvaiéng
process.



Effect of Single Cell Protein Induced M edia on the Growth of Abnormal Cells

Hana Ishikawa, Florencia Vanya Vaniara &idisty Hong

Santa Laurensia Senior Highschool, Indonesia. www.santa-laurensia.com.

1 Introduction

Stem cell plays a prominent role in improving hursan
health quality with its ability to regenerate anypés of
cells, making it a potential for a cure
degenerative diseases. On the other hand, steshzele a
low availability and life span due to the need te b
cultivated in the highly specialized environment.

Single Cell Protein (SCP), commonly found in algaegi,

bacteria, is one of the possible alternatives ovigling the
nutrients required by all cells in order to conérits growth
and multiplication of its numbers. By inducing S@&Pthe
media, the quality and quantity of stem cells wélach the
level where it's available for medical treatmergspecially
in curing degenerative diseases.

Content

1.1 The purpose of theinvestigation

The objectives of this research are to investigtie
effectiveness of SCP as the catalyst to increasetbwth
of cells and to determine which of the following S@orks
best to enhance the growth of cells.

1.2 Method of the investigation

Instrument - M_aking pf In
sterilization Vitro Animal
Cell Culture
Treatment: _ _ _
Inducing Single Cell Protein
- Control (0% SCP) - Chrorellasp.
- 25% SCP &= | - Spirulina sp.
- 50% SCP - Aphanizomenon flos-aquae
- 75% SCP - Laminaria Japonica
- 100% SCI

v

Planting the cells:

1. Chicken Embryonic Cell Observation
2. Dental cell -> 'under
3. Epithelial cell microscope

4. Hair Follicle Cell

in healing

1.3 Resultsof the experiment
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Fig. 1 Percentageincreasein 3 types of cellsfrom initial

to thefinal period

Dental Cell

Embryonic Cell

Epithelial Cell

Fig. 2 Information of graph line

This graph represents the percentage increasdlsffieen
initial period to the final. The graph lines forrdal cell and
embryonic cell represent the actual percentageghienthe
graph line for epithelial cell is made into 1:5 lecalex:
44% = 220%)

3 Concluson

The conclusion drawn from this research is thatiragld
mixture of SCP in media can increase the growttedif
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Eco Friendly Paper

Fialdy Josua Pattiradjawane

Chandra Kusuma Junior Highschool, Indonesia. bubble.fialdy@gmail.com

All those people using the paper. Students,
workers, and ordinary people, all using
paper. These papers are used for various
needs, from writing, drawing, reading, and
folded, all using paper.

We have chosen to use a banana stem.
Because so far, paper is made of pine trees.
Because our paper needs increase, many
pine trees are felled. Felling pine tree will
continue to cause global warming due to
deforestation. Banana stem was &aso
thrown away or burned after harvest
because of the banana fruit only once.
Banana stem are treated like garbage.

We use the banana stems that are old and
aready fruiting banana fruit. We took the
banana tree from our school garden.

This research took time from September to
October. We conducted our research at the
Chemistry Laboratory of Chandra Kusuma
School, Cemara Asri residence.

Thus has been shown that the banana
trunks can also be used as material for
making paper and to reduce deforestation.



The Making of Banana Hump-based Plastic

Jessica Lo, Seraphine Alarice Mulya
Cita Hati Christian High School

1 Introduction

Along with the development of human civilization,
containerization technology has also amended napidl
Although natural ones are still used, modern coetai are
preferred because of their variety in shapes, splor
purposes, and most of all in their durability. Argon
existing container materials, plastic is the magtydar one
because it is flexible, transparent, less fragitg,corrosive,
and relatively cheap. Besides its superiority, Ifoahas
some shortcomings, which are not resistant to heat,
contaminating (especially to food), and non-biodegble.
The latter seems to make a quite serious problemeco
the surface, not only the accumulating plastic e/éstt also
the decreasing of petroleum oil as the primary neltéo
produce conventional plastic.

This research aims to find an alternative to ptasti
wrappers, one that is biodegradable and non-toxic.
Therefore, we use a common biopolymer to make
biodegradable plastic, starch, that is much foumttapical
vegetation. One of the starch sources that areratitly
used is banana hump. However, the use of 100%hstsrc
not recommended because the plastic acquired awlé fa
low mechanic property because of the fragile fibnnied.
Hence, the utilization of starch should be completee by
animal biopolymer, for instance chitosan. Chitosan be
obtained by deacetylasing chitin which is foundseveral
wasted seafood shells. It's expected that its Iphivbic
characteristic will increase the quality of the pdastic
obtained. The optimum composition of starch andosiain
was also determined through this research.

2 Content

2.1 Thepurposeof theinvestigation

This research aims to find an alternative to pdasti
wrappers, one that is biodegradable and non-tcsiitgu
waste. We use one of the starch sources wich igraan
hump starch. In Indonesia there are so many banaes
which it hump can be used as starch.

2.2 Method of the investigation

Banana hump was sliced then processed in a juicerder
to obtain the starch-contained juice. The juice ‘edisout

for one night to get the residue which is the $tarthe
mixture was decanted and the residue was dried runde
sunlight. The dried residue was then sieved toioktze
homogenous starch powder.

Both the chitosan and the banana hump starch were
dissolved in 1% acetic acid, and the solutions webeed,
followed with the addition of glycerol while heagirand
stirring for about 30 minutes with several variagoas
shown in table 1.

Chitosan Banana hump

starch

100% 0%
80% 20%
60% 40%
40% 60%
20% 80%
0% 100%

Table 1. The percent composition of chitosan and
banana hump starch in the biodegradable plastic.

For every 6 g dry weight of chitosan-starch, 5 tytcgrol

was added. The plastic was then made by pouring the
blended mixture onto a plastic tragnd was dried on a
heater at 80 °C for 4 hours. The plastic formed then
tested for its tensile strength.

2.3 Result of the experiment

Tensile Strength of Banana Humps

12,00 1167

10,00

8,00

6,67 6,67

6,00
5,00
4,00

Tensile Strength (MPa)

2,00

0,00 0 O

20% 40% 60% 80% 100%

Chitosan Percentage (m/m)

Figure 1 Thetensle strength (M Pa) of various chitosan-
banana hump starch compositions.

Figure 1 indicates that the biodegradable plastiderfrom
composition of chitosan-banana hump starch of 80%-2



has the highest tensile strenglthe water resistancy test
reveals that water seeps through the bioplastitdil the
rate 0.12 ml/hr since the very beggining.The réteater
loss does not depend on the thickness of the film.

3 Conclusion

From this research, it is obtained that the strenghkastic is
reached when it is made from 80% chitosan whossiléen
strength is 11.67 MPa. This shows that the optinemsile
strength obtained was not so different from, evaghdr
than the LDPE's, which is 10 MPa, so it's presuntieat
this bio-plastic may be able to be used as plastic
container/tray by making it thicker. The water sémincy
test reveals that water seeps through the biopléisti at

the rate 0.12 ml/hr since the very beggining.Thie raf
water loss does not depend on the thickness dfithe

Although the optimum condition was reached whemaisi
80% chitosan, but this composition is not really
recommended because the plastic produced will g ve
expensive, considering that the production costhitosan

is very high as well. So, it's concluded that tlestosolution

is to strain the banana hump starch with a largeshnsieve
and also combine it with good quality of chitos&or any
similar research, it is suggested to do the bicatdagility
testing, for example usindspergillus niger. While for
future research, it's suggested to research abeutnaking
of edible bio-plastic for wrapping sausages orrttaking of
food cling wrapper.
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TeaWaste: A Novd Metal Muncher

Laksmi Satria, Intan Satria
SMA Negeri 1 Singaraja, Indonesia, info@smansasingaraja.com

1. INTRODUCTION

The mortality case related to the contaminaiof heavy
metal is very hazardous and it doext only affect today"
life, but also our great grand children’s life imetfuture,
because the effectsan’t be healed just in time. Actual
there are many ways which have beeme by any relate
institutions, related to this problem, like the use of chak
flying ashesand activated carbon to vanish the heavy m
However this adsorbent has a very expensive costit is
really hard to be obtained. Related to this and rememtp
the big potential ofIndonesian nature in supporti
humanity, there is tea waste, which actually hakigh
latent potential to reduce the amount of the heanetal
which has contaminated this environment.

2. CONTENT

2.1 Purpose of the Investigation

Heavy metal pollution is not a simpieatte. It may affect
the whole things in related humanity and its remesdgot
as simple as that. If it occurs weit may sae thousands
people’s life. But if not, thosgahousands people’s i
would be in vain, killed by the badly contaminatiofi
heavy metal, and so woutleir generationThe aim of this
research isto make sure that this project is compat
enough both to the environment and humarassessing
the way of its work, and analyzing the procedure
prospect of this project to the real applical

2.2 Method of the Investigation

Experimental and literature study methods are usetis
research. A 3x5 matrix is used to determine theegrpent
samplein each heavy metal solution. There are three h
metal solutions which are being examined to fin@
adsorption efficiency, which are Pb(j)g Ni(NOs)s, and
Cd(NGy)s. So, there are 15 samples for each heavy r
solution, or in the other word, 45 splas are used in or
period of experimenting. The adsorption efficiefiayeach
condition will be expressed by this table.

2.3 Result of the Experiment

The equilibrium state can be determined thro
experiment. Therare different equilibrium stat in every
conditioned sample, see figure 1heT highest adsorptic
efficiency has shown by lea#hich is being adsorbeby
tea waste in powden 2 hours contact timwith 92.85%
adsorption efficiency. In nickelthe highest adsorptic
efficiency has shown by tea powder3 hours contact tim
with 62.85% adsorption efficiency. And the loweskedas
shown by cadmium in 3 hours contact time with 49

adsorption efficiency. The adsorption efficiency
determined by contact area, which shown by hi
adorption efficiency by powder tea waste and
determined by the kind of heavy metal which is I
reduced.

ition Efficiency

Cut === Powder

90,65

— 88,6 88,2
- 88,
< 87,

¢ —
86,1 - 82,9

80,7

3 4

tact Time (hours)

Figure 1 Lead Adsorption Efficienc

3. CONCLUSION

There always be an equilibrium state of everyt,
included the rightombinatiol of the form of the tea waste

with the contact time used. This equilibrium ststeuld be

given attention related to the application of tpisject in
the futureto get the most effective and efficient w. The
low obtaining cost, iteharacteristic of being friendly to tl
environment and very easy to be obtained in a nogée
also become good prospects to the future to becimghtec
in the real big case related to the hazardous oungdion
of heavy metal.
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Tea Leaves as a Natural Preservative

Luthfi Mu’awan, Agung Budi Tri Prasetyo
Sate Senior High School of Purwareja Klampok, Indonesia, potter.awan@yahoo.com

1 Introduction

Indonesia is an archipelago, and has an abundant EXPerimental

production of marine fish. Marine fish is a kind ligh
nutritious food. But there is a problem on its presative.
Many Indonesian fishermen use formalin as marisé fi
preservative; however it's really dangerous for ham
being if it is consumed. So there must be a natural
preservative. Tea leaves contain secondary metaboli
which can inhibit the growth of several microorganj so
that it can be used as a marine fish natural pratee.

2 Content

2.1 Thepurposeof theinvestigation

The main causes of spoilage in fish are the presefc
microbial growth, enzyme activity, chemical reangpand
physical degradation. In general, microorganismke ta
advantage of free amino acids, dipeptide, lactic and
sugar to grow, and then produces a smaller fractibn
compounds such as cadaverine, putreaceine, anchiorga
acids. On the other hand, a secondary metabolipoants
produced by plants has been shown to inhibit tievtir of
microorganisms.

2.2 Method of theinvestigation

Research method used is experimental
experiment is the comparison of tea leaves extralttme
and sterile distilled water: Al= 1:2, A2=1:1, A32, Ad=
1:0. Each treatment was repeated twice in ordgetaight
experimental units

method. The [2]

2.3 Resultsof the experiment

data show that secondary metabolic
compounds that found in tea leaves extract carbiinttie
growth of microorganisms, so the fish do not rdtisTcan
be seen from the morphology of the fish that stithain as
before treated, and the fish does not smell. Thst be
concentration for preservation of marine fish i€67/5This

is because the extract is not too thick, so easilybe
absorbed. The mechanism of preservation of maigtebfy
tea leaves extract is by disrupt the permeabilityedl walls
and cell membranes of microorganisms, and inhibi t
synthesis of nucleic acids.

5 Concluson

Based on the results of this experiment concluthed tea
leaves extract is potentially as a natural presimeawith
the best concentration of tea leaves extract fesgmvation
is A3 treatment (concentration 0,534 gram/ml)
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The research of the general chemical toxicity of the environment by the biotesting
method of snow.

Kaminskaja Violeta , Marija Drozd
School of a name of F. Skoriny of the City of Vilnius

1. Introduction

2.Content

2.1.The purpose of the investigation

In our project we have made the aim to
research the air pollution on the area of our
school. The problem of “polluted snow” is
very actual not only for the district of the
city.

2.2 Method of the investigation

The methods of the parts: the first one —
research of the chemical stuff and
admixtures in melted snow; the second
part — research on the general chemical
toxicity by the method of biotesting.

The research of the chemical stuff and
admixtures in melted snow.The process
of the work. Firstly we melted the taken
tries-out of the snow. For this research we
took the same quantity of melted waters —
200ml.

1. We filtered the fall-out , we examined it
through the microscope. 2. We did the
test of the acid-alkaline surrounding with
the keep of indicators, universal litmus
paper. The result is: the surroundings in all
the tries-out are neutral. 3. Then we
examined the taken tries-out with the help
of AgNO: on the presence of ions:
chloride, ortophosphorus, and bromides.
The result is that there are chloride ions in
all the tries-out (except the woods).

The research of snow on the general
chemical toxicity by biotesting method.

For this purpose we took cucumber seeds
of the same harvest and kind. We put 10
seeds in each sterilized in advance Petry
cups and pored melted water on the bottom
of each of them. We defined the snow
toxicity according to the number of the
sprouted seeds and the speed of the
development of the root system of the
sprouts. During our work we defined: the
dates of the sprouting of seeds; measured
the length of the main root and defined the

average idex; we noted the time of the
appearance of the side roots, the first
leaves. This experiment took us 10 days.

3.Conclusion

On the basic of the obtained data of
biotesting it is possible to form an opinion
about the influence of the environment on
the growth and development of sprouts:
1. The most polluted and toxic snow is the
one taken on the highway (try-oi2) it
can be connected with a great number of
vehicles on the given area and the usage of
anti iced stuff. 2. The less toxic snow
is in try-outNe4. It can be explained by the
fact that there are less transport and anti
iced stuff are practically not used.
3. It is possible to suppose that there is
much less toxicity of the snow in try-out
N5, because this area is far away from the
roads with intensive transport movement
and on the fact that cars are forbidden on
the school territory. 4.The snow taken
from the depth of the woods is the
cleanest. The reason of it is that trees caver
the snow covering in the woods from the
harmful toxic substances from the
atmosphere as well as the woods are far
away from the roads and harmful
substances are not thrown on the roads.
5. The most beneficial conditions in the
purified water for the sprouts can be
explained by the fact that the nature of
cucumbers took care about their
descendants and provided them with all the
necessary things for the first the depression
of other sprouts in other examined of their
sprouts in other examined surroundings
can signify about the high level of
pollution of the environment caused by the
industrial waste in the city area.






The tick and Lyme’s disease.

The tick and Lyme’s disease are more and more
in the news. Increasingly, people are confronted
with the consequences of the bite of a tick.

A growing number of people contract Lyme’s
disease. This development increases the need to
carry out research into the cause of this disease:
the Borrelia bacteria.

In order to get a complete picture of the current
state of affairs and today’s knowledge, four
studies have been made. These studies are:

-a biological study of the tick;

-a study of the tick’s habitat;

-a medical study of the Borrelia;

-a survey conducted at our school.

In our research, we made connections between
the Borrelia bacteria, the tick, its habitat ang th
current medical treatment.

The studies themselves:

Immune system, a negative check) Salph 15 and
P8 (these are proteins that we suspect to dis-
mantle the immune system, and, finally, inacti-
vated blood serum. After making combinations
we will count the number of dead bacteria.

Research institutes:

We carried out our research at three different

leading Dutch institutes:

-Agricultural Institute Wageningen (Landbouw
Instituut Wageningen) (WUR);

-The Amsterdam Medical Centre, which belongs
to the University Of Amsterdam (AMC);

-The PWN, an institute that controls the
Noord-Holland dune reserve.

Our main research questions were:

-Does the introduction of Scottish Highlanders
have a positive effect on the tick population?

-What is the relation between the tick and the
Borrelia bacteria?

-What kind of specific defence mechanisms does

At our school, we have conducted a survey to test the tick use on its host, of which the Borrelia

the existing knowledge about the danger of

contamination with Lyme’s disease. We have also

studied the tick’s habitat and linked it to changes
in its environment and the tick’s temperature. In
addition, we have studied the tick’s defence me-
chanisms against the host’s immune system and
the way the Borrelia bacteria benefits from this.
The complement system consists of some twenty
proteins protecting the human body. Certain
proteins in the tick’s saliva “dismantle” some of
these proteins, thus invalidating the immune
system around a tick bite. We were given an
opportunity to test the effectiveness of these
proteins. In order to do this, we combine several
proteins in combination with the Borrelia
bacteria’s immune system and study the result
under a microscope. These proteins are BSA (a
negative check), P19 (a protein peculiar to the
tick, of which we know that it does not affect the
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bacteria also makes use?

The results:

Contrary to what we expected, the Scottish
Highlanders prove to have a negative effect on
the tick population. This is because they chase
away the mice, and it is the mice that prove to
play a major role in spreading Borrelia and the
feeding of a healthy tick population. The tick
makes use of specific proteins, such as P8 (which
we have studied) to protect itself against the
host’s immune system. No contamination is
possible without these proteins. These proteins
make it possible for Borrelia to contaminate the
host without let or hindrance. We have gained an
insight into the diagnostics of Borrelia and into
the way the disease can be contracted. In the
future, we will probably see the development of a
vaccine. The number of tick bites has proved to
be on the increase, and along with it the number
of Lyme’s disease patients. Contaminated ticks
are more active than non-contaminated ones. We
have acquired a better insight into the relation
between the tick and the Borrelia bacteria causing
the disease. S.P van Doornik & GekKr



Photo Thermo and Photo Acoustic sensors in monitoring environment

Adrian Jarczyk
“Creative Group Quark” Youth Palace in Katowice, laod, ula@pm.katowice.pl

I ntroduction

In my labor | have made all information about study
performed by me on a photo-thermal and photo-acoustic
sensors in my hometown.

| have developed my labor in the following areas:

-Understanding the nature of light

-Ecological importance of using solar energy

- The use of photo-thermal sensors and photo-acoustic
in monitoring environment

- Monthly measurement of sunshine in Katowice
-Pollution in Katowice

-A study of solar-heating project

- Economic analysis and evaluation of profitability
-Knowing how to deal with pollution

My research

The test voltage and photovoltaic cells, depending on
the angle of the sun.

These test shows us what great importance in getting
light energy is no angle to the sun. The study was
conducted in our school physics lab and was repeated at
home. The study was designed to test the dependence
angle of the sun on the current and voltage in the photo
cell..

Below is a chart of the study:

We conclude from it that the most efficient collection of
sunlight is possible when they fall vertically on photo
element.

Senmrv&ic&evelyune
Light can twist, in depends

- o
S

M easurement of sunshinein
K atowice

The inter-school project "Partners in Science” in which
our school participates done specific research on the
sunshine city of Katowice in the month of October.

Measurements and tests were performed in the lab to
our school facilities, while the solar panel was placed in
the open roof of the school building. Below is a
intensity diagrams energy consumed directly from the
sun between the hours of 8:00 and 18:00each day
considered by us a month.

Every Day we made 120 measurements, it makes 3720
measurements per month. Here are a few graphs of my
results, which show us a Day amount of sunlight.

9 10 11 12 13 14 15 16 17 18

Fig.1 Sun exposure of 04-10-2010

9 10 11 12 13 14 15 16 17 18

Fig.2 Sun exposure of 09-10-2010

Ocotober 31daysx 120 3720 measurements

measurements

Allyear 365 daysx 120
Measurements

43800 measurements

Fig.3 Number of measurements



Heat recovery and ther moinsulation
A method of economizing on heat in buildings

llona Grzyb
“Creative Group Quark” Youth Palace in Katowice, lBod, ula@pm.katowice.pl

Climate changes force us to save energy. The fpyiori
in domain of global climate is to decrease ,Gission
and propagate peoples’ awareness of energy — saasng
well as in civil engineering range.

High costs of energy force us to save it. The hgatiaste

in winter is caused to a large extent by ventilati@cause
with removed air we lose heat. With using the
thermomodernization elements, for example: replacgm
of windows, doors, insulating of the roof to gaiess
heating waste through partitions, but bigger vatith
waste in the whole energy balance: from 35% for-non
insulated house to 57% for an insulated house,ehane
have to find and use the best technical solutions.

The  appropriate  humidity in  flats, offices
etc. is a prerequisite to make people feel the oamf
of living and working. We should not ignore thingin
of ventilation because the increase of humidityeizsfast
course of illnesses, mold and yeasts. We can atiisd
problem by using high recovery ventilation what kdea
to recycle heat from the removed air — the twostigams
(exhaust and outdoor air) remain physically separat

In the experimental part of my project | was coriczed

on energy-saving improvements, modernization ofihga
and ventilation systems, energy balance result®réef
and after the proposed thermomodernization
improvements realization and economical analysitnaf
thermomodernization variant. For my experiment

| used two houses made of hardwood: one of them was
insulated with 2cm of polystyrene foam and the otiree

was not insulated at all, alcohol and tactile themeters

and Assmann psychrometer to show the method and the
speed of heat migration. Having put in a sourcevarfimth

I checked the temperature by the roof and the walls
outside and inside, every two minutes both during
ventilation and without ventilation. At the samené,

| measured the humidity with Assmann psychrometer
in partitions of the houses.

While heating non-ventilated houses the measured
temperature was approximately 10°C higher thanha t
non-insulated. In insulated ventilated house the
temperature inside the house was ca. 8°C lowerithtdre
non-ventilated ones. Humidity in insulated houstalo
50% and in the non-insulated 80% during ventilation

Temperature measurements in the insulated houséseby
external side of the roof with and without venidat
showed, that temperature differences were verylstal

— 0,4°C and therefore the waste of energy was sl

too. By means of calculations we can compare energy
waste depended on heat transfer coefficient U.
In an insulated house we need more energy to get
appropriate humidity because the waste of energy in
ventilated houses is bigger than in non — ventlaiaes.
The waste of energy in non-insulated house wema B¢

to 4 times bigger than in insulated. | observedwad

considerable temperature differences in differeatsp of
that little house — a convection.

—

Fig. 1 Points for measurements and ventilation

To show, what thermomodernization in practice igséd

a ground-floor house covering the surface 88,1the
volume 256m and for three household members before
and after installation a few technical solutionse theat
pump to heat up in cold seasons, heat recoverylatmt

to get heat salvage from ventilated air and sotdlector

for hot tap water.

When we take into consideration: efficiency of agpptes,
transmission, heat accumulation, the cost of imaests
and installation to prepare our ecological and eounal
balance, we can state, that we can refund investmen
within fewer than ten years.

When we use good, well-matched components of ayeass
building or low-energy house, we can obtain notitea
ecological and economical results. For our own gaod,
first of all, for the next generations we shoulteirsify our
activities in the nearest milieu, because we cawept our
environment thanks to insulation and ventilation.



Natural radioactivity of soil
Pawet Mleczko

“Creative Group Quark” Youth Palace in Katowice, IlBnd, ula@pm.katowice.pl

1  Thepurpose of theinvestigation

The aim of our study was to find out if in our emviment,
in places where we live, are radioaktive isotopWs. also
tried to answer, what the radioactivity of soil mzause in
human body.

2 Method of theinvestigation

The samples were examined for the presence of gamma
radiation isotopes. The device used for this pugpes
called spectrometer. It is able to determine thewarhof
particular radioactive isotopes in soil. The reshdras
been conducted at the Department of Nuclear Phgsids
Its Application of the University of Silesia in Katice. The
result of the analysis of a sample is a spectrbat,is the
distribution of radiation energy, which demonstsatee
number of records within particular channels ofediént
energy levels. Analysing the location of particydaaks on
an energetic scale we may, with the use of pragides,
determine the type as well as the amount of is@tope
contained in a given sample. The results are given
Bequerels per kilogram. They determine the coneéntr
of radionuclides, that is the activity of radioridels in a
unit of mass or volume. Apart from this test, weda
performed several others. We used a school radiatio
dosimeter — the Geiger counter. It is used to datex the
doses of radiation caused by the emission of adpitbbeta
particles, as well as gamma radiation. The deviogiges
the results in mSv/h (microsieverts per hour)s ididosis
effective within a unit of time.

3 Resultsof the experiment

Sample “*Ra 2 Th
Ba/kg Ba/kg
1-National 57.6+1.7 547 +1.7
Road 1
2-Garden 214 +15 295 +15
3-Housing 279 +1.7 36.9 +35
estate
4-Silesia 614 +3.1 56.5 +3.1
Coal Mine

Table 1 Intensity of activity

The highest concentration of radioactive radiuré-2&d
thorium-232 isotopes have been found in soil tatem
the Silesia mine and the vicinity of the Nationada 1.

The largest amount of potassium has been foundails s

from the road and the Péinoc housing estate.

Sample K B Cs
Ba/kg Bg/kg
1-National 478 +16 6.3 +0.8
Road 1
2-Garden 401 +15 12.2 £+0.3
3-Housing 439 +16 245 +0.5
estate
4-Silesia 389 +22 <35
Coal Mine

Table 2 Intensity of activity

The highest concentration of caesium-137 has bmemndf
in the soil from the housing estate. It is of huApaoduced
origin and its amount depends on where a given Eahgs
been taken. We expected a larger amount of radiioiesc
within the mine. However, the soil from this aré@wed
no signs of increased radioactivity. The averagewrnfor
radium-226 and thorium-228 for Poland amounts tau2®
21 Bg/kg, respectively. As can be easily perceitieg,
concentration of radium in the soil from the garden the
housing estate fits this norm perfectly. A slightigher
concentration of this element is present withinrttiee and
the vicinity of the national road. Yet, it does mateed the
acceptable level. The concentration of thorium duzs
exceed the general national average as well. Thege
concentration of potassium-40 in soil equals 41/4k8q
The results of our study show the concentratiogean
between 400-500 Bg/kg, which also fits the Poligarage.
The amount of caesium-137 isotope does not exdeed t
norms as well. We also have examined the sites Whioh
the samples have been taken. The counter did pat sh
increased radioactivity in any of these sites. fiduwbation
level equaled about 0,05 (zero point zero five)150
mSv/h. Apart from this, we managed to measure the
radiation level of the pipe used to carry mine wakae
results were surprising. Next to the pipe, the &eapunter
showed the radiation at the level of 10,91 mSvHisTs
about 100 times higher than the background radiati@ur
town. Following the pipe, we reached a spot whieveas
disconnected, the opening not sealed. During tke fi
measurement, the counter showed the radiation,6626
mSv/h. When we put the device a little deepertishowed
the radiation of 32,64 mSv/h. It is 300 times mibven the
average level of background radiation! Yet, evechsu
levels of radiation do not constitute any threatdonan
health, as one-time absorption of a dose needscted
250 mSv in order to result in nausea and a slghof the
amount of white blood cells.

Conclusion

Summing up, the results of our study are not adlagnThe
concentrations of radionuclides stay within the rtoyls
average range, and the radiation level exceedavbemge
levels only in the vicinity of the pipe carrying mei water.
Still, the radiation level is not harmful to humarspart
from that, the area is usually not frequented.



Deforestation and ecological imbalances in Cluj county, Romania

Fazacas Andreea Octavia - student
Catuna Alina Maria - student

Barbu Leonora - teacher

of Biology and Ecology

Szenkovits Mariana - engineer of Chemistry

Technical College ,Ana Aslan” Cluj Napoca,

The Purpose of the investigation

The “Deforestation and Ecological Imbalances in jClu
County” project aims at researching and monitoting
level of degradation of woodlands in the county @luj

in the last years, highlighting the serious
ecological imbalances as direct consequences of the
abusive and illegal deforestations.

Research methods

1) Investigation of the forest areas of Cluj countying
Google Maps and Google Earth web applications.

2) Physical and chemical analysis of soil samptakected
from deforested areas, according to the age of the
deforestation:

-the determination of soil permeability for wat&vglff tube
method)

-the determination of organic matter

3) The experimental research of the vegetal bioraadsthe
plant growth in the samples of soil collected fréonested
and deforested areas.

Google Earth allowed us to observe the anthropaegeni
impact over the investigated forested areas. Swihpdes
have been taken from different areas of Cluj cousty
analyzed over a period of several years. We aimed t
compare the soils of the forested areas with thafsthe
deforested ones from the same research area. Higses
were made in our school’s labs and those of thevéssity

of Agricultural Sciences from Cluj-Napoca.

Results of the experiment

Soil's permeability for water decreases in the defted
areas in comparison with the forested areas in the
neighborhood.

The vegetal biomass and the plant growth are lawehe

soil samples collected from deforested areas.

it

Fig. 1 The plant growth in the soil samples cokectrom
the forested and from the deforested areas.

Romanialegiul _anaaslan@yahoo.com

The organic matter decreases, directly proportiomh
the period of deforestation, as shown in the follayv
graphic.
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Fig. 2 The variation of organic matter content (%)

Conclusions

The organic matter stock is directly proportional the
annual input of plant material.

More vegetal biomass mean more carbon stored mspla
and less in the atmosphere.

The fertility of the soil has decreased after degtation.

We need to grow the vegetal biomass in the soiktop
the increase of the carbon in the atmosphere.

The anthropogenic activities, such as deforestation
determine soil degradation namely the loss of dmgan
matter and the decrease of permeability for theexvat
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Recycling durian’s pericarp to be a valuable packag instead of foam using

*Parewa Sophark, Khwankamon Lexmaad , Pasin Assawatreerattanakul
PSU.Wittayanusorn School,Hatyai ,Songkhla, Thailand 90110

1. The purpose of the investigation

1.1 To study humidity of durian’s pericarps; inne
durian’s pericarp and outer durian’s pericarp.

1.2 To study an optimum ratio between maize flour
and durian’s fiber for producing a package.

1.3 To study an appropriate quantity of wax totcoa
a package

1.4 To produce the most effective package.

2. Method of the investigation
2.1 Preparing raw materials

2.2 Study humidity of durian’s pericarp in 2
parts that is inner durian’s pericarp and outer
durian’s pericarp.

2.3 Preparing fiber from durian’s bark

The 200 grams of dehydrated inner durian’s periceap
boiled for 15 minutes. The water was drained out put
the 15w of NaOH into the pericarp the ratio 1:10
between inner durian’s pericarp and NaOH. Aftersait
was boiled at 7 for 2hours. The fiber was washed until
pH is equal to 7 and dehydrated. Later put 8& of H,0O,

in the volume 2& of the dry weight and boil the pericarp
at 70cin 30 minutes. The fiber was washed again until pH
was equal to @nd leaved it at 108C for 5 hours. Finally
the fiber was spin. The same instruction with outer
durian’s pericarp was carried out.

2.4 Studying a suitable ratio between maize
flour and durian’s fiber to produce a
package.

The maize flour glue and maize flour were mixedhme
ratio of 15 : 85 while the inner durian’s fiber wasxed
with the prepared flour in the ratio ot»1 2» and 3. by
weight. Then the mixer was poured in a block anitbhup

into the bowl shape a6FCwithin 10minutes. The
package was bring out of the block and decreased th
temperature to 2& before testing a mechanical
properties. The same manners were done for ther oute
durian’s pericarp.

2.5 Studying an optimum quantity of
chitosan for coating the packages.

The packages which have the best mechanical pyopert
were chosen. The packages were weighed beforengoati
with chitosan. The packages were coated with céitax

5 grams, 7 grams and 9 grams, respectively.pblokages
were dried up at 5C in 24 hours. Then the packgaes were
weighed after coated. Finally the resistance ofewat
absorption properties were tested.

3. Results of the experiment

3.1 Analysis of package’s humidity

From the experiments, the humidity of inner dursan’
pericarp is 12.1%that is higher than outer durian’s

pericarp that has the humidity 12:07

3.2 Studying of an appropriate ratio between
maize flour and durian fiber for producing a
package

The result is shown that the package that made Zom
mixed of inner durian’s pericarp has the highestgbure
value and the package that made frommixed of outer
durian’s pericarp has the highest compression value

3.3 Studying of a suitable quantity of wax to
coat a package

From the experiments, the packages that coated %vith
grams of chitosan adsorp water the least.

4. Conclusion

The humidity of inner durian’s pericarp is highdran
outer durian’s pericarpThe package of using the fiber
from outer durian’s pericarp combined with maizsufl in

the ratio 3:97gives the best mechanical quality than any
other experiments. The package with 5 grams obshit
coating exhibits the best water absorption restgtan

In summary, the package which made from outer digia
fiber and maize flour in a ratio of 3:97 and cogtimith 5
grams of chitosan is the best package.
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Development of Improved Thermal Insulation Properties of Ceramics by the

contribution of the paper waste
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Purpose

Today, the damaged natural balance and global wgrmi
have made people more conscious about the envimnme
[2]. The recycling application, which is one of thvays to
reduce the environmental pollution, came into the
prominence substantially. For example, paper réuydk
quite common. But the secondary waste which is yred

at the end of the recycling process can not bizedil[1,2].

The aim of this project is to produce a novel brigith

increased heat insulation capacity by the addibbRaper

Processing Residue (PPR) to the brick raw material.

Depending on this goal;

» To hinder the wastage of the quite expensive @kl
that is in paper processing residue (PPR),

e To bring commercial and industrial value in calcite
(CaCQ) that has a little value and finite industrial gea
in paper processing residue (PPR),

» To increase the added value of the secondary resid
is produced at the end of the waste paper recycling

» To determine the applicability of the productiontioése
novel products in large-scale,

e To produce bricks that
conductivity coefficient,

e To produce lighter bricks than the bricks that are
produced now,

« To compose anorthite crystallization phase at tieb &
the reaction of CaC{and clay were aimed.

have decreased thermal

Method

3 types of bricks were produced in this study. Ehaee;
PPR doped refractory bricks, PPR doped insulatitorks,
non PPR doped insulation bricks.

The first part of the project, the mixture that gmeed by
mixer is poured into plaster mold for forming phaséer
drying in the oven, it is cooked 1 hour in 13000€hke
by 10' increments. Samples were taken, that desagnd
back to room temperature by 10' decline. Some parts
samples were used for Archimedes and the heatférans
coefficient measurement tests, XRD, SEM analysis.

The second part of the project, prepared matesias
extruders. By this way, mixture preparation andriog
operations has been completed. Samples are cookedr1
in 9000C degree by 10' increments after drying Ha t
oven. Samples were taken, that descending bac&oim r
temperature by 10" decline. Some parts of sampkre w
used for Archimedes and the heat transfer coefficie
measurement tests, XRD, SEM analysis.

The same procedures were applied to the 2nd psot al
performed in the 3rd part. The only difference wax
benefit from PPR.

Results

All the theoretical and experimental stages ofgihggect is
completed. Paper processing residue (PPR), which
normally does not have economic value and henagedar

to dumps with special vehicles, is turned into an
economically useful product. In addition, puttitgstwork
into practice means substantial savings of
transportation cost. Because 58% moist PPR ispoated
to dump sites from the paper mill. Each truck em158%
water which is extremely inefficient for the indryst

the

Percent pape

Sintering ; "

Physical properties temp. res%;ev;/se?gglnon_
CC)  owio%] 20%

[

Loss on ignition (%) %ggg ;'; %gg i;é
o Apperent 100C [31.7[40.7] 46.1
K porosity (% 110C [30.]38.] 46.2
Do Water 100C [17.Z2]25.€] 32.t
E 9 | absorption (% 110C [16.7]23.€] 31.C
§6 Bulk density 100C [1.85[1.5¢| 1.4
<E (g/cn) 110C |1.85|1.6z| 1.4t
2 Apparent 100C [2.7C[2.6¢| 2.67
density (g/cr) [ 110C [2.66]2.65| 2.6¢

Tablel: Density, porosity and water absorption ltesaf
the sinterd bricks.

Conclusion

The heat transfer coefficient of the produced lwick50%
less than the heat transfer coefficient of the Ksric
produced in factories. So walls of buildings madenf
these new bricks will benefit from reduction in rimal
conductivities.

* As a result of the burning of the organic matsria the
paper processing residue (PPR), which was addeHdeto
mixture at the raw material preparation process,
microporous bricks were produced. The heat transfer
coefficient of new bricks has 50% lower than normal
bricks.

 Finally, an economically feasible and environnadigt
friendly construction material can be produced gisim
unprofitable paper waste. Materials science
engineering principles helped achieve these obesti

and
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The Chemical Analysis of Coal and Ash Samples froffiurkey’s Coal-Fired
Thermal Power Plants
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Purpose

Today, both the world population increases, the

growth rate of technology is increasing too [1]eTgrowth

of the world population and the growth of the tedbgy
increase the need of energy. New power plants adem
for the need of energy, so using of fossil fuelm&seasing
[2]. One of this fossil fuels is coals and it isings for
produce energy. 29,2 % of fossil fuels using fanduce
energy is coals and coals are one of the most uesxil
fuel.

Heavy metals and radioactive metals are harmful
to human health and the environment [3]. The ainthiE
project is analyzing the coal and ash samples ffonkey
-West Anatolian Region, coal-fired power plants and
interpreting analysis results of coal and ash saspl

In this project aims;

« To determinate thermal power plants to provide ecoal
ash samples,

« To determinate the content of coal and ash samples,

« To analyze coal and ash samples in ICP-OES devide a
determinate of heavy metals in these samples,

* To analyze coal and ash samples in XRD device and
determinate minerals in these samples,

» To analyze coal and ash samples in Scintillaticeater
and determinate radioactive elements in samples,

e To interpret the data of heavy metals and radivecti
elements in coal and ash samples,

e To inform people, harm of coal burned in thermalvpo
plants and ashes to the environment.

Method

ICP-OES analysis of some heavy metals (Hg, Cd,
As, Pb, Zn), determination of minerals with XRD @&y
radiation  measurement with  scintillometer, and
determination of radioactive elements with sciatibn
detector have done in coal and coal fly ash sampfes
Turkey’s thermal power plants.

First, coal and coal ash samples brought from
Turkey’s thermal power plants were broken in jawstrer
and grinded in vibratory cup mill. First, I've pided 6
coal and 6 ash samples from 5 different thermal ggow
plants. Then break the samples in jaw crusher aaid ¢n
ring mill. | tried many different methods on ground
samples to To determine the elements, particularly
mercury and cadmium. I've researched method by
experiments that coal and ash samples dissolve
completely. This samples were abstracted with HCI
(hydrochloric acid), HN@(Nitric acid), HF (Hydrofluoric

acid), HBO; (Boric acid) in microwave. Then, samples
were analysed in ICP-OES device. Not only mercurg a
cadmium, It is determined the contents of othervhea
metals by this method.

After grounded the samples, | did mineral
analyses by XRD device and radioactive elementyanal
by scintillation detector. In addition, | conductdte
radiation count in certain areas of thermal powanp

Results

Theoretical and experimental phases of the
project have ended. Thallium (Th) elements were not
directly detected in samples. Radioactive potasgkx#0)
and radium (Ra) activity level was not detrimental
human health.

According to the results of XRD mineral analysis,
it was determined the amount of graphite and pymitgoal
and ash samples. | was founded that the amount of
graphite in ash samples was higher than coal sample
Accordingly, It was detected that the carbon atémsoal
mixed into the air as CO and GO

The amount of pyrite in coal samples was found
more than ash samples. The reason for more than the
amount of pyrite in coals more than the ashes whsher
in pyrite the result of combustion involved in the as

SO,

Conclusion

Coal Fly ash that has heavy metal amounts over
limit value is dangerous. The analysis results stbthat
cadmium, lead and arsenic levels in coals in dgahghes
were higher than the standards. For this reasofeaee
the coals burned in thermal power plants and thaghes
without control is dangerous for human health ahd t
environment
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Country: Ukraine
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Section: Environmental Science

Supervisor: Iryna Malysheva

Title of the presentation: Hands-On experiments of producing recycled paper as a motivation factor of
environment protection.

One of the most global environmental problems is a problem of pollution when the industries
produce paper. During last decades people in Europe have separated paper litter from the other
rubbish. In this case people help to protect their environment. The problem of our country is that
people still can’t understand the importance of separation paper litter and paper recycling

Our research is devoted to one of the most important and complicated topic: bringing-up
process of the ecological thinking for Ukrainian primary and secondary school students. The process of
recycled paper creation has been realised and demonstrated as a hands-on activity. Some simple house
hold materials like juice cans, bolter, shaker have been used to demonstrate the process of producing
recycled paper in industry. All those simple experiments were presented at secondary school N2 118 and
Lyceum of Kharkiv National University for pupils aged from 8 to 12 to show them the importance of
separating paper litter, to persuade them taking care about our environment and to form a habit to
assort paper garbage.

The special questionnaire forms have been devised and used to estimate the impact of our
research. The results of positive feedback demonstrated the urgency and importance of our research.
All the experiments in our investigation were constructed in Kharkiv Educational Centre for Youth Gifts
Development in premises of Karasin Kharkiv National University.

OnekcaHap bpaTKkoBCcbKM Ta flaueHko lana

OpHa 3 Hanbinbw rnobanbHMX eKoNoriYHMX NPobaeM No 3aXUCTy A0BKINNA € npobaema
3abpyaHEHHA Npyu BUPOOHMUTBI Nnanepy. Y nepenoBux KpaiHax EBPONU BXe hae akTUBHE
BiLOKpPEMNEHHA Nanepy cepes, iHWOoro CMITTA, TUM CAMUM NI0AM AONOMAratoTb PATYBAaTU HaBKOJIULLHE
cepenosuLLe Bif 3abpyaHeHHs. [pobaemoto HaLLOoi KpaiHK € Te, Lo NtoAM HEe PO3YMItOTb BaXK/IMBICTb
nepepobneHHA Nanepy, aaxe B EBPONi BXXe AaBHO 3aNPOBaAKEHO BUKOPUCTAHHA MPOMUCIOBUX
BMpob6iB, WO 3pobaeHi 3 BTOpMHHO-NepepobaeHOro nanepy.

Y Halomy AOCNigKEHHI MU BUKOPUCTANN BEANKY KiNbKICTb iHGOpMaLLl 3 iIHTEPHETY Ta 3 KHUMKOK.



BrKopuMcTaBLK cneuiasibHi aHKeTU Ana aiteit Bikom 7-12 poKis, My BUABUAN PiBEHb iX
06i3HaHoCTi B Ui ranysi. Mun po3pobuam ekcnepuMeHT 3 BUPOOHMLTBA BTOPUHHOIO Nanepy BAAacCHOPYyM,
AKUIN MOXKe BYTM 1Ierko NOBTOPEHMUIN KOXKHOW AUTUHOW. EKcnepumeHTanbHMM cnocobom mu AoHecu
[0 AiTel AK y Hall Yac BaX/IMBO BiAOKPEM/IOBATY MaNepoBe CMITTA Big, iHWOro, Wwob 3pobutn noganoluy
npomunciosy nepepobKy fnerwoto.



Influence electromagnetic waves of DATA center on grows plant and bacterium cells

(Ecology)
Julia Kamkova
Lyceum # 145
Kiev, Ukraine
We live in era of technical progress. Everyone ugessonal computer, mobile telephone,
Internet. DATA centers are ensures regular workntérnet. DATA centers are rooms, were
retrieve servers. But servers radiate low waveguiacy.
Theoretical part. According to literature low waves frequency arerendangerous than high
waves frequency. It is known that low waves frequemave influence from structure of
molecular of water in live organism, these wavestrdg cell membranes, caused appearance
free radicals. But it is unknown influence low wavieequency of DATA centers on organisms.
In this time DATA centers built in housing region.
That's why the aim of this investigation is to sgudfluence low waves frequency of DATA
center on live organism in particular plants andiéaas.
Experimental part. Seeds of cucumber (Cucumis sativus L.) and bast8acina flava and
Serrantia marcescens were choosed test-object @albots cucumber are very quickly growth
and lateral roots put in lower layer of generatilsgue, that's why quantity of lateral roots and
length of main root are indicated to intensity efl aivision and growth. Sarcina flava and
Serrantia marcescens have pigments and there iilgtefgrowth we identified to intensity of
pigments with spectrophotometer CF 2000. 10 cupy Rgth 10 seeds of cucumber and 10 test-
tubes with bacteria we had placed in room with een(25 servers on 1%m and control cups
and test-tubes we had placed in room without servier both rooms temperature, pressure,
humidity, regime of lighting was identity. Experinte with bacterias had continued 3 days, with
seeds of cucumber — 7 days. The results of expateage leads in tables.

Results.
Table 1. Influence electromagnetic waves of DAG&Ater on growth of seeds of cucumer.
Variant Length of main roots| Quantity of lateral Length of shoot (sm)

(sm) roots
Control 18.9+0.2 25%2 7.5+0.1
Experiment 13.86+0.3 21+1 7.0+£0.2
Table 2. Influence electromagnetic waves of DAG&Ater on growth of seeds on bacterias.
Variant Optical density

Sarcina flava Serrantia marcescens

Control 2.778+0.01 2.582+0.02
Experiment 2.666+0.02 2.449+0.01
Discussion

According to our experiments low waves frequencygrelased length of main roots on 27%,
quantity of lateral roots on 16%, optical densify germ culture of Sarcina flava on 4%,
Serrantia marcescens on 5%. These dates was smjdbat low waves frequency of DATA
center have negative effect from cell division gnowth especially eycariots. Since mechanisms
of mitoses in all eycariots are similar we recomthé no build DATA centers near dwelling
houses and workers of DATA centers to use antionida
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The role of printed media in dealing with the sévalause of children and teenagers

Julia Lima de Lucena
Santa Teresinha School, |mperatriz-Brazil

Author’s ‘O ‘O “Folha Total/
) ) Urpose Estado | Progre de Sao %
1. The purpose of Investigation SR do $30" | pauly’
Maranh
The purpose of this work is to analyze the rolepofted ao0”
media in dealing with sexual abuse of children and| |nformative 15 18 6 48%
teenagers. During the project development, othepqaes
came about: to identify the frequency the themejorted Mobilizing - 11 4 18,5%
by “Estado do Maranh&o”, “O Progresso” and “Folta
Séo Paulo” newspapers; Tidentify the readers and the net | sensationalist 16 4 7 33,5%
protection to childhood and teenagers perceptiautathe
problem and make it a social debate.

2. Method of Investigation 3.2. Protection net

The project is composed by 2 focuses: Qualitatinve a
quantitative methods whereas it's a mixed methadhitj-

qualy). Institution The role of Printed Media
in dealing with  sexual
. I . abuse
[1] “[...] The investigative procedure is based on
inductive and deductive researches which requires a
enormous dynamism of the searcher during the| CREAS Does not reach the

=

process.[...]". objectives. Does not inforn
society properly.
The study was developed in two fases: Documentdl an
Field research, with “Estado do Maranh&o”, “O Pexs0”

and “Folha de S&o Paulo” distributed within 80

questionnaires, followed by consensus term; 7 semi-
structured reports with net protection perception.

Childhood and Youth

Prosecution Informs and mobilize

society, contributing to thg
increase of complaints.

1%

3. Results

3.1. Analysis of the report

CAOPij Contribute to the increase of
Central | “O Estado ‘0 “Folha de | Total/ denounces in the Statg,
idea do ) Progze Séo Paulo” | % mainly  when  providing
Maranh&o | sso necessary information.
Cases of Civil police Does not interfere in the
sexual 29 21 12 76,5% number of denounces.
abuse
Events
about the ) 12 5 21%
theme Childhood and Youth | It is important to inform
Organization families.
Death
related to
abuse 2 ) i 2,5% Tutelary Council-Area | Does not interfere.

TutelaryCouncil-

Areall

Media is still very omissible
It is so far away from the
reality which we face.




The role of printed media in dealing with the sévalause of children and teenagers

Julia Lima de Lucena
Santa Teresinha School, |mperatriz-Brazil

3.3. Readers’ perception

Frequency of reading

4%

m Daily
u Weekly
mSometimes

B Do notread

Source: field research

Base: 80 questionnaires

Opinions aboutthe report

19%

H Inform correctly
B Sensationalist

= Donotknow

Source: field research

Base: 80 questionnaires

4. Conclusion

Frequency of reports about the problem: 8,4%; 9%%4
“Estado do Maranhao”, “O Progresso” and “Folha $&o
Paulo” newspapers, respectively.

Reader’s perception: low daily reading; valorizies teport
about the problematic situation; newspapers inform
correctly.

Protection net: Informs society correctly but doest
generate confrontation action;

Debate Amplification: The making of the first Seiuip
about the theme; Development of a documentary;
Development of lectures for the public.
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EDUCATIONAL ROBOTICS-INNOVATIONIN THE METHODOLOGY OF
THE CALCULATION COURSES

ABSTRACT

The use of robotics as a teachod &llows students to develop hypotheses,
investigate solutions, establish relationships drmaw conclusions. The aim of our
project is to make the student question, think seek solutions, leading from theory
to practice by using the lessons learned in thesotdm and everyday life. For the
development of this research,there were six wafishdivided into three stages: 1)
Imitation, where the students deconstruct and tiedwild a model 2) Step by step
construction, where the students no longer hheereal image of what they will
build, know what they must do, but do not yet knoew or what the final outcome is;
3) Programming the robot-which lasted 20 houwvslving the participation of 25 first
and second year students (aged between 15 andchi$old) of the Liceu de Maracanau
High School - Ceara. The workshops made it possibtibserve the use of the robot as
a mediator in the teaching-learning process in esubjinvolving calculations. The
workshops aimed to encourage interdisciplinary Kedge, promoting the integration
of concepts from other fields, such as Mathematiisysics, Portuguese, etc and
showed how it is possible to develop high technplpgototypes at low cost. As a
result, the students who participated in the rabetirkshops attained an average grade
of 68% in Mathematics and an average grade of B7Physics at the end the second
semester of 2010 ( with workshops ), compared écsdime semester in 2009 ( without
workshops). The project also generates an enviratahesocial and economical
awareness within the students.



Proteinsin thelens of the eye

Filip Bzik
Xl. Gymnasium, Zagreb, Croatia, fillip.bzik@gmail.com

1. Introduction

My project is focused on a membrane protein called
Cadm1, which is highly expressed in the lens ofeye [1].

In my paper | will explain the methods | used tdedmine
the location of this protein within the cells ofetlens. |
have chosen to study the Cadml protein becausesof i
possible role in cataract formation. The lens espes
many hundreds of proteins which together contrithatthe
transparency of the healthy tissue [3]. A smallngein the
structure or location of an abundant protein siiCadmi
could lead to alterations in lens composition [B]fact, my
data indicate that the absence of Cadml causege&ham
the structure of the lens fibers that may contebu
cataract formation. My research was done in thensenof
2009 at Washington University School of MedicineSh
Louis, USA. | volunteered to work in the Laboratasf
Professor Steven Bassnett in the Department of
Ophthalmology and Visual Sciences.

2. Methodsand materials

The mouse lens was used as a model system in the
experiments. Lenses were prepared using a micrgtome
stained using the immunofluorescence technique and
analyzed by confocal microscopy. My experiments
compared lenses from wild-type mice and those iiclkwvh
the gene for Cadm1 had been deleted.

3. Reaults

Protein Cadml is present in the lens of the egehiljhest
concentration is in the epithelium found at theesdot
surface of the lens. These are the cells that godmitosis.
Cadml was also found in the membranes of lens fibks,
the most abundant cell type in the lens [3]. Indvtilpe
mice, lens fiber cells are arranged regularly. Heoevein
mice lacking Cadml protein, the fiber cells are yver
irregular in shape (Fig. 1)

4. Conclusions

Protein Cadml is found in both lens epithelial deds
fiber cells. Cadm1 is best known as an adhesiotejr but
in lens fiber cells it may have a critical roletire

maintenance of cell morphology because cells |agkinis
protein are irregular in shape. Future studieshges in
older animals, will be necessary to determine wéreth
alterations in Cadml function contribute to catarac
formation in mice (or humans)

Wild-type lens Cadm1 knockout lens

Fig. 1 Absence of Cadm1 in the lens causes changes
in structure of the lens fibers
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The Structure and Number of Red Blood Cellsin Connection with Physical Fitnessin
Adolescents

Ines Kov&i¢

Vladimir Prelog Science School, Zagreb,

1 Introduction

Red blood cells are also referred to as erythrecyte
Hemoglobinis the main component atd blood cells. The
primary function of hemoglobin is to transport oryg MCH

is the average mass of hemoglobin per red bloodireh
sample of blood. There are four basic blood typesB, AB
and O. Blood pressure is the pressure exerted rioylaiing
blood upon the walls of blood vessdhilse is the number of
times our heart beats in one minute.

2 The purpose of the investigation

The purpose of blood typing was to determine whethe
results for all examinees correspond to statistiegults
regarding the distribution of ABO blood types ino@tia. The
purpose of blood pressure and pulse measurementtavas
determine how their values change after physictvigc |
used the obtained results as refererangge for establishing
the examinees' physical fitness. | also perfornmmhts on all
examinees, including thedblood cell count and the measure
of concentration of hemoglobin per liter of blood that |
could compare them with the obtained BP and pulse
measurements. My intention was to establish thenection
between the physical fithess of the examinees lamded cell
count as well as the amount of hemoglobin per tfdslood.

3 Methods of the investigation

My research involved 22 adolescents at the agésafr1l7. |
drew blood of the examineassing alancet and | mixed it
with A and B antibodies. | used the agglutinatieaations to
determine the blood type. | measuretianges in blood
pressure and pulsate of all the examinees before and after
running. | used BirkeFirk counting chambers to determine
the number of red bloodells per liter of blood. The blood
sample of 0.01 ml was mixed with 9.99 ml of 0.05wMter-
soluble solid EDTA which served as an anticoagukamd a
blood thinner | counted red blood cells on a central grid, in
five different squares at high magnificatiof0Q times). The
determination of the hemoglobin concentration wasgsmed
by using the spectrophotometric methdédadded the blood
samples of 0.02 ml in test tubes which containéd rbl of
0.02 M chromogenic reagent. | also prepared one fob
blank determination. Thus, by using a spectrophetemto
determine the absorbance of light by a solutiodetermined
the hemoglobin concentration. The MCH was calcdladig
dividing the concentration of hemoglobin by the tem of
red blood cells in a volume of blood.

Croatia, ineskovacic@hotmail.com

4 Resultsof the experiment

The most widespread blood type is O and only orsmixee
has AB blood type.

The examinees with the smallest changes in syshiiod
pressure and pulse mostly had higher MCH. Amongstke
examinees with higher levels of MCH, three of them,
examinees 7, 8 and 20, have better physical fittiees the
rest of the examinees. From what | heard from thdray
practice some kind of sport (Fig.1).

200
+ 180
+ 160
+ 140
+ 120
+ 100
+ 80
+ 60
+ 40
120

—=—RED BLOOD CELL COUNT PER LITER 4 ¢ *
—=— CONCENTRATION OF HEMOGLOBIN, g/L

Fig.1 Comparison chart: red blood cell count in panson
with concentration of hemoglobin per liter of blood
Numbers 1 to 22 indicate the number of examinees.
White circles indicate the examinees having higl@H and,
at the same time, a higher level of physical fitnes

5 Conclusion

The distribution of ABO blood types among the exameis
shows partial overlapping with the distributionABO blood
types in Croatia.

The red cell count and the concentration of hentmgl@er
liter of blood are higher in male than in femalamminees.
The examinees whose BP and pulse measurements
physical activity changed in smaller degree havghéi
concentration of hemoglobin per red blood cellt ikehigher
MCH.

after
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Does the M oon affect human sleep?

Eva Vikova, Lucie Kropé&ova
First Private Language Grammar School, Hradec Kkélpthe Czech Repuhlikova.eva@psjg.¢ckropackova.lucie@psjg.cz

1 TheAim:

The aim of this project is to find out whether @t rthe
Moon, especially the full Moon and new Moon, affetite
quality of human sleep.

2 TheMethod of the Experiment:

We used qualitative research. We asked 13 people of
different ages and work background to observe tleip

for one month and to make notes about their finglitega
table in MS Excel.

They make notes about time going to bed and tinénga
up, duration of sleep, quality of sleep, numbemaking
during the night, their tiredness and mood, etc.

date it
bed
111 po 1:30:00 6:30:00
211 ut 0:30:00 6:30:00
3.11 st 1:00:00 6:30:00
449 o 23:30:00 6:30:00
511 pa 0:30:00 E00:00
611 0 1:30:00 730000
711 ne 1:00:00 6:30:00
E.11 po 1:00:00 &:30:00
911 ut 0:30:00 6:30:00
10.11 it 1:15:00 6:30:00
11,11 fa 23:00:00 6:30:00
12.11 paE 3:30:00 10:00:00
13.11 0 5:30:00 11:00:00
14.11 ne 1:45:00 6:30:00
15.11 po 4:00:00 0000
16.11 ut 5:30000 120000
17.11 =t 3:00:00 7:30:00
18.11 fa s 1:00:00 6:30:00
19.11 g2 19:30:00 10:30:00
20.11 =0 33000 120000
2111 ne 4:30:00 11:00:00
27 11 po 4:30:00 B30:00
23.11 ut 330000 900:00
24.11 st 5:30000 100000
25.11 & &:00:00 11:00:00
26.11 pE X X
27.11 0 60000 12:30:00
2E.11 ne 04500 12:45:00
29.11 po 4:00:00 11:00:00

Fig. 1 Example of complete table — A part of tafioden
Man A

During this month we were focusing on the theorgub
the Moon'’s influence on the human sleep, organksain,
nature and so on.

We also determined our hypothesis this wa&joon,
especially the full Moon and new Moon, affectsgbality
of human sleep

After we had compiled all the data, we evaluated th
obtained information.

2.2 TheCompiled Data:

We have obtained the information about sleep fra@n 1
people for the period of one month. We calculated t
Average Sleep for each person.

After that we compared this result with the sleeparious
phases of the Moon. Then we looked into the chaagéds
the irregularities in comparison with the Averadee®.

2.3 TheResult of the Experiment:

From the physical and the biochemical point of vi¢he
Moon has a relatively small affect on the sleefuman
beings, as according to our findings, the compitieda
shows minimal changes in values.

On the other hand, it is more the psychologicaltdiac
which appears to be more important because most
insomnia depends on the psychological mood of aamm
being.

3 ThecConcluson:

As a follow up to the results of the experimente th
hypothesis was not confirmed as the issue may rdiffe
individually.
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Ecological and economical prevention of Phytophthera infestans

Phytophthera infestans is a fungal pathogen which affects plants fromfémaily Solanaceae
(nightshade family). Important for agriculture &ne plants of this family, the tomato and
the potato. These two plants take an importantpilaour agriculture, especially the potato
plant as an important supplier of amylum. But sih8é0 the pathogephytophthera

infestans, which causes the “Brown Mark lliness” or blighgs taken place in Europe.

P. infestans has caused the Irish Potato Famine or Great Famit@45-1852.

In the 1980t’s a new type &f infestans was imported from Mexico. This new type is able to
do sexual and asexual recombination. It can alsdyme a high number of offspring with a
big variation, what could be a reason for the &aktption to new environments and
fungicides. Another reason for the fast adaptionew conditions could be transposons,
because over 40% of the genome is conseameldthe other part of the genome includes a
high number of repetitive sequences and transppgsdnsh cause a high variability.

The infections are even effective because oftererttaan 25% of the potatoes and up to
100% of the tomatoes harvest could be damaged

As a result of the high risk of infection and fadaption ofP. infestans, the farmers have to
use high quantities of fungicides to prevent infetd, what causes economical and ecological
damage. The financial damagePofinfestans is, only in developing countries, approximately
2.7 billion Dollars.

During my project | looked for alternative fungieglwhich should be environmentally
friendly and cheap in production. The first apmtoavas allicine. This substance is a product
of an enzymatic reaction which appeared afterrmyitgjarlic. By damaging the cells the
enzyme alliinase which is located in the vacuolkegun totransform alliin which is located in
the cytoplasm. The product of this reaction isayitoxic allicin, which is even used in
former medicine against fungal infections. We hayethesized allicin in the lab and tested
the allicin solution on agar platesfinfestans. The growth oP. infestans was, depending

of the concentration, reduced from 25% up to a detagprevention oP. infestans. However
allicin is very instable and dissociate into oteebstances (which are responsible for the
garlic-smell). Therefore a long time preventionhwailicine is not possible but we can use it
to treat plants for prevention of infection aftexdbclimate conditions. Tests with plants in
combination with classical fungicides show gooditss Another possible “fungicide” is
Bacillus subtilis . The liquid culture of this bacterium can previr growth ofP. infestans
under laboratory conditions on agar plates.

Bacillus subtilis has not negative effects for the environment bse#u natureBacillus
subtilisis omnipresent and can be isolated from soil@amfhay.

These two kinds of alternative fungicides are ableeduce the use of normal fungicides and
environmental problems, especially the contamimatibsoil. Both are cheap to produce with
biotechnological methods but only if big quantiteee needed. It is very important to find
cheap solutions for environmental problems becdubkey are too expensive no one will use
the alternatives.



POSSIBILITIES OF SELENIUM SUPPLEMENTATION

ZsoOfia Baji
Kossuth Lajos Grammar School of University of Delere 11" grade
Debrecen, Hungary

zsofi.baji @gmail.com

1. The purpose of my investigation

Selenium is amssential antioxidant, anticar cinogenic

microelement, the supplementation of which is absolutely

necessary in order to reduce cancer risk as seteniu
deficient organisms are comprehensively typicahef
Hungarian population. To justify that the most effee
way of supplementation is the usebodlogically
produced red elemental nanoselenium presupposed to
be the least toxic form of selenium, | performed a
comparative acute oral toxicity test of this néardly
investigated species and three other, organic/inorganic
species (SeCys/SeMet, NaHSeNaHSeQ) widely used
in supplementation.

Licence Number of animal testing: 1/2009/DEMAB
(Committee of Animal Research, University of Debrecen)

2. Materials and methods

| produced selenium nanopatrticles for the enrichtroén
mouse forage by the application of a lactic acid
fermentation-based technology, during which theictidn
of plus four oxidation state ionic selenium interakental
molecular form takes place inside bacterium cells.

To justify thetoxicity
screen effect of the
bacterium cells
(which means that
they overshadow the
influence of the
selenium
nanoparticles
consequently having
lower toxicity), | enriched
the forage of one six-
individual group of mice
with desiccated and then
grinded yoghurt consisting of perished bacteria
intracellularly accumulated selenium nanopartieled
another’s with high purity colloidal solution of¢lmano-
sized spherules of red elemental selenium.

Fig.1. Transmission
electronmicroscopic image
of intracellular rNano-Se

In both five cases the same kind of selenium-éedc
forage was given to the mice in three different
concentrations (Gno=0,0; G=0,5; 6=5; =50. [c]= ppm)
of which the lowest was specified so it would cepend
with the maximum selenium content of livestock fgalry
matter licensed by the European Union, then theagd
hundredfold of it was taken.

3. Results

As a result of the acute oral toxicity test, matyalvas
experienced only by the groups getting the selersipeties
in the highest concentration. In the case of NaH3k®
mortality rate is 6/4 — 66,7%, 6/3 — 50,0% wheré¢iSaQ,
was used, while 6/1 — 16,7% at the group treatel wi
purified Nano-SeThere were no perished individuals at
the groups getting or ganic selenium- and unpurified
Nano-Se-enriched forage.

The selenium levels — which refer to the activity of
selenoenzymes, mainly glutathione peroxidase and
thioredoxin reductase — measured in the liver aitimic
absorption method after the procedures of autopdy a
digestionincrease contrary to the mortality rate andare
the highest in the case of unpurified Nano-Se.

4. Conclusion

In my experiment the inorganic selenium speciepasged
to be the most toxic, while the organic seleniurd tre
unpurified red elemental nanoselenium are descrilsed
ideal forms to supplement the element.

The mortality rates justify the toxicity screenesff of
bacterium cells on biologically produced red eletakn
nanoselenium, which brings the fact that these panicles
are less toxic than chemosynthesized ones witbghee
parameters and physical-chemical properties.
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Lichens — enviroment bioindicators

Vincukeviciute Greta, Muravskaja Violeta
School of a name of F. Skoriny of the City of Vilnius

1. Introduction

The survey was carried out in the area of
Vilnius Skorina School and in the nearby
forest. The school is in the western part

of Vilnius in the Karolinishkiu district. There is
a road at the west side of the school , which
average traffic intensity increases at the peak
hours. There is a grove with installation

of garages on the other side of the road.

2.Content
2.1.The purpose of theinvestigation

» Research of atmospheric pollution
using the method of bio indication in the
area of Skorina High School

Resear ch tasks:

» to investigate the structure of lichen;

» to get acquainted with variety of
lichen species within the school area,;

» to assess the level of air pollution in the
territory of Vilnius Skorina High School
according to abundance of
different morphological lichen groups.

Hypothesis: if we identify a sufficient amount
of lichens, we can draw conclusions about
the favorable ecological environment of the
researched area.
2.2 Method of the investigation
» We created a map of the investigated
area.
» We divided selected area
into squares (10x10)m.
» We chose 5 trees in each square.
» We counted the amount of lichen
species on each tree.
» All found species were divided
into three groups: flat, leafy, branched.
» We assessed the tree trunk coverage with
lichens. We put the strain of the
measuring grid of 10x10 cm on a

selected part and determined the area
occupied by lichens.

2.3. Equations

The overall envelope counted by the formula :
H=(100a+50b)/c
Relative index of atmosphere pollution
(ARU) =1F+2L+3B

30
The higher index (ASU), the cleaner lichens
growth area.

2.4. Results of the experiment

“Repression zone” — poor lichens flaka 1,
2,3.(ASU: 0.2)

“Normal living zone”; points\e 4, 5.(ASU:
0.36-0.46)

3.Conclusion

After revising graphs we can emphasize

high indexes in the research facilities such as
No 4, and No 5 School area. These items are
mostly covered. Slightly lower

indexes are in objec® 1 A Park Near School
and Ne 2 Roadside. In these objects lichens are
in depressed state. The atmosphere is moderately
polluted.

Indexes of objecNe 3 Grove threaten more.
Branched lichens are not found here. There are
some species of leafy and flat lichens. The
biggest number of atmospheric polluters are
found in this object.
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Honey and other bee products as healthy and natural foods and natural
remediesin home

Eleonora Lazarova, Ana Mari Chimeva
SOU. ,, Vancho Prke”, Vinica, Macedorg&onoral26 @yahoo.coanacimeva@yahoo.com

[ ntroduction

Beekeeping is an important industry known long ago.
Bekeeping dates from the 19th century. In our country there
are favorable conditions for beekeeping, because mild
climate allows the bees to be active 7 -8 months of the year.

The purpose of the investigation

My research on types of bees was a little harder feasible for
reasons that included a relatively large number of
organisms. According to these studies | came to some
conclusions about the organisms that are good to know
because their importance to man as well as a number of
plantsisinvaluable.

Method of the investigation (in comparison
with known methods)

For this research in nature |
with beesin my immediate
surroundings and conversation with several

beekeepers who had moreyears  of experience. |
watched the bees and their members using special
protective suits. Mainly it was my method of work.

visited several places

Results of the experiment

According to information collected by beekeepers
in my area and competent expertsin thisfield | have
cometo the realization that the territory of the
Republic meet four subspecies of honey bees (purebreeds):

- Apis mellifica macedonica (Macedonian beg)
- Apis mellifica carnica ( Gray subspecies)

- Apis mellificaligustica (Italian subspecies)

- Apis mellificamellifica ( Dark subspecies)

These 4 subspecies are represented with 50% of the whole
number of the honey-bees, while the other 50% are hybrids,
i.e mixed.

Conclusion

We can conclude that bees and their products are very
important for human health because the honey has to be one
of the most important products in the diet of man. The
use of honey prolongs life and prevents.

Nature is our protector, the spring awakens seepy, love
ripple our heart and honey sweetend our soul.

H‘ Fofin wom o v e om

i
g > | A

Pic.1 Eleonorathe beekeeper.
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Juice from different fruits contain different amounts of vitamin C, andboilingin a
microwave does not kill more vitamin C than boiling on stove

AnaMancevska, Aleksandra Filipova
SOU. ,, Vancho Prke”, Vinica, Macedoraamancevska@yahoo.cateksandra.filipova@hotmail.com

I ntroduction

Vitamin C (ascorbic acid) is an antioxidant that is essential
for human nutrition. Vitamin C deficiency canlead to a
disease called scurvy, which is characterized by
abnormalitiesin bones and teeth. Many fruits and
vegetables contain vitamin C.

The purpose of the investigation

To determine whether freshly prepared juice from different
fruits contain different amounts of vitamin C and whether
the boiling of freshly prepared lemon juice in a microwave
oven will kill large amounts of vitamin C than boiling it on
the hotplate electric stove.

Method of the investigation (in comparison
with known methods)

One way to determine the amount of vitamin Cin foodsis
to use aredox titration. Redox titration

is better than the acid-base titration,because there
aremore acid in the juice, but few of them interfere

with the oxidation of ascorbic acid with iodine.

Triiodide oxidizes vitamin C and dehydroascorbic acid is
formed:

C6H806+|3-+HZO==>CGH606+3|-+2H+

Aslong asvitamin C is present in solution, triiodide is
converted into iodine ions very quickly. Howevever, when
all vitamin C is oxidized, iodine and triiodide will be
present, which react with starch to form a blue-black
complex. Blue-black color is the endpoint of titration.

Thistitration procedure is appropriate for testing the
amount of vitamin C in fruit juices.

By applying this method we established the amount of
vitamin C in 1ml freshly prepared juices of kiwi, apple,
orange and lemon. Then a certain volume of boiling lemon
juice, 15min and 30 min in a microwave oven and hotplate
of electric cooker, then in al 6 samples we determinate the
amount of vitamin C.

Results of the experiment

mg / ml vitami C in different fruits:

1ml freshly squeezed juice mg/ml Vitamin C
Kiwi 1,105mg/ml
apple 0,108mg/ml

orange 0.49mg/ml
lemon 0,458mg/ml

mg / ml vitamin C in lemon juice (boiling):

Lemon juice mg/ml Vitamin C

Boiling (stove) 0,44
Boiled 15min (stove) 0,41
Boiled 30min (stove) 0,37
Boiling (microwave) 0,43
Boiled 15min (microwave) 04

Boiled 30min (microwave) 0, 36

Conclusion

Equal volume of freshly squeezed juice from

different fruits contain different amounts of vitamin C.
Boiling kills vitamin C, but boiling in microwave ovens
kills more vitamin C than bailing on fire.
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EFFECTIVNESS OF GARLIC IN FIGHTING BACTERIA
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1. Introduction

It is well known that garlic has the ability to ffigagainst
bacteria and viruses. Antimicrobial substance irligas
called allicin.

2.1 The purpose of the investigation

To prove whether garlic really is effective in lily:
pathogenic bacteria and a strain of the fungi Gi#mdipp,
(isolated by tongue).

2.2 Method of the investigation

We have selected 11 strains of pathogenic badssiated
from different sites (urine, swabs from throat, éyoskin
and a layer of the fungus Candida, isolated by uehg
They are planted on appropriate bacteriologicakpasach
as: -the gram positive bacteria of the genus Sicegi are
planted on a Columbia Bloodgar Base; - the gram
negative bacteria on a Mueller Hinton Agar baseiciwh

serves to make the antibiogram. - Fungus Candida is

planted on a high selective base for fungi — Sadadiagar.
A hole is made on the planted surface with a haendter

of 2mm, 30ul of the solution of garlic is added thought the

hole. At the same time, as control, we made a ditic
antibiotic, such as: - amoksiklav (for gram posjiand -

gentamycin (for gram negative strains)

After this, an incubation is done on all the platasa
temperature of 37 C, in a period of 24 hours,dnditions
with reduced oxygen in a container with a candler (f
bacteria that require such conditions to grow loette

2.3 Results of the experiment

After the incubation, the reviewed material hasegivthe
following results measured as zones of inhibitidine
zones of inhibition are measured with ruler and parad
with the disk with the antibiotic. The results al@wn into
the graphic.

Pic.1. Results from the effect of garlic on Esctiga coli
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Pic. 2. Effect of garlic and antibiotics againstifaenic
bacteria and fungi Candida spp.

3. Conclusion

The presence of garlic will kill some species oftiesia and
prevent their growth

- Acts well on gram positive cocci from the group
Streptococcus;

-No effect on Stafilococcus;
-On some Escherichias acts better than the antbiot
-Excellent effect on the fungi Candida.

Candida which is often a result of too much given
antibiotic. Perhaps eating garlic when you takebasttc
would prevent development of infections with thimdus,
and at the same time would increase the effecthef t
antibiotic.
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A heat stable oxytocin injection
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1 Introduction

The University of Groningen is currently investigat
methods for stabilizing the hormone oxytocin. Oxyto
causes the contraction of the uterine wall durind after
childbirth. 1t is used in the treatment of postpart
haemorrhages, when injected during or immediatér a
childbirth. We were given the opportunity to pagate in
this study and to write our final project on outites.
We have completed this study under the supervision
Prof. Dr. H.W. Frijlink, Dr. W.L.J. Hinrichs and, 81 C.
Avanti M.Sc. They are working on a project to skabi
oxytocin, so oxytocin will not degrade under coiutis
that are not optimal for oxytocin, like temperasiagbove
eight degrees Celsius. When that goal is achiewedl ibe
possible to use oxytocin also in third- world coiet to
decrease maternal mortality caused by postpartum
haemorrhages.

2 Main question

How do we turn the oxytocin injection into a hetdabe
product?

3 Theory

Oxytocin is a hormone the body itself is able toduce,

but it is also possible to produce Oxytocin viayatbetical
route. One of the main properties of the hormogs In
stimulating the contraction of the uterine wall. &vh
oxytocin is injected during or after childbirth iwill
prevent or decrease postnatal haemorrhages. However
solutions of oxytocin show degradation under
circumstances that are too warm. This leads tonaisable
medicine in third-world countries.

In our research we formulated oxytocin in a solidtes
starting from the liquid state. We did this by usmfreeze
dryer and including the hormone in sugar. The feeez
drying process ensures the molecules are immodilize
during the process. The molecules will therefore alash
with one another that much anymore. After oxytoleas
been dried it will not degrade as fast as in thaitl state.

A complication occurring sometimes during freezghuly

is formation of ice crystals near the molecules.isTh
damages the medicine causing it to lose its efféct.
prevent this from happening we used different ssigar
coat the medicine. The sugars we used are ablerto d
perfect layer around the molecules, thus protectimg
molecules against ice crystals. To check if thiff work

in practice, we used HPLC analysis to measure the
quantity of active substances and degradation ptedu
HPLC (High Performance Liquid Chromatography) is a
separation method based on chromatography.

We used four different sugars in our research: rdext
inulin, trehalose, and a combination of inulin atektran.
The three different test groups we focused ourareseon,
are (figure 1):

Group 1: The liquid oxytocin with each of the digad
sugars. This group was not put in the freeze difigure 1
liquid unstressed).

Group 2: Oxytocin with a coating of each of the amsg
measured immediately after having been in the &eez
dryer (figure 1 unstressed).

Group 3: Oxytocin with a coating of each of the amsg
freeze-dried, measured after a month in a climaténet
of 55°C (figure 1 stressed).

4 Resaults

Freeze drying oxytocin in a sugar coating is arcatife
way to stabilize oxytocin. As one can see in figlirghe
guantity of degradation products by all sugars usteq
small after being a month at 55°C.

We compared the overlapping box plots between the
stressed oxytocine and the liquid unstressed oingo@Ve
concluded out of this comparison that the oxytocine
included in either dextran or trehalose is degradiast.

Oueytocin stability before and after stressed

M lig unstressed
O unstressed
B stressed

&

Area percentage (%)
.

H

o

o/D o/l
Fermula

Figure 1: Results (HPLC)

5 Discussion

We achieved our goal finding a way to turn oxytacito a
heat stable product. The study at the University of
Groningen aims at developing an oxytocin injectidrich

is stable for three years. Our researchtime wasloot to
study the quality of oxytocin for this time periothe time
during which we have examined is one month. It was
great experience to be given the opportunity in
contributing to the decrease of maternal mortaditgr the
entire world.



Ice cream diet
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1 Introduction

An ice cream diet is based on a fact that peomenarm-
blooded and each product consumed at a tempeiatueg
than the temperature of a human body (36,6°C) neelde
warmed up. As a result, our body burns calorieslewhi
consuming food at lower temperatures. The aim of my
research is to verify experimentally whether ipgssible to
lose weight while eating ice cream and drinkingdcol
beverages

2 Obestyintheworld

Nowadays, the problem of obesity has become verguse
Most of obese people live in North America, Eurcpel

Mean Body Mass Index(kg/m?), Aged 15+, 2010

Australia, but this problem also occurs in somentoes of
South America, Asia and even in Africa, as showRim1.

Fig.1 Obesity in the world

3 Research

3.1 Heating up ice cream

In the beginning of my research | determined thewam of
energy needed to heat 100g of ice cream from thialin
temperature of -8°C to the human body temperatusig
Eq.(1) | counted the energy our body would burnlevhi
heating ice cream.

Q =m-cAT (1)

Subsequently, | determined that the amount of gnerg
needed to heat up these ice cream was about 13yBlch

is very small as compared to the energy suppliedcby
cream (approximately 540kJ).

3.2 Stomach asan isolator

There remains a question whether a human bodysis fa
enough to heat food before it takes energy from the
surrounding. Firstly, | determined the drop in the
temperature of the water surrounding an ice cubavel
consumed ice instead of ice cream, we would no&inbt

any calories while burning some. | noticed a dréd2*C
after only 12 minutes. However, our stomach isaital.
Hence, | made a model of a human stomach surroulnged
meat and repeated the previous experiment.

Repeating the measurement, | got a drop in temyreraf a
0.5°C after one hour. That shows that without g@dation

the ice cream diet would be impossible, howevemnkis to
the natural insulating layer around the stomach,isit
surprisingly efficient. Moreover, as shown in Eq,(¢he

burned energy is inversely proportional to the khess of
the isolator.

S-AT- t 2

3.3 Infrared camera

The University of Silesia provided me with an iméd
camera, which | used to observe the change of the
temperature of human body after drinking a glassaid
water. This experiment assured me that a human dy
able to heat consumed food in time less than one ho

3.4 Tasting temperature

The last part of my research was to check whetbktec
food is still tasty. Multiple tries showed that exft
decreasing the temperature the taste of juice wa®n e
better. However, too low temperature made the drink
tasteless. Therefore, the optimal temperaturehi®ijuice to
still taste good was determined to be 7°C.

5 Concluson

Summing up, my experiment showed that a diet using
colder food is possible and makes a human body imame
calories, thereby reducing obesity. Moreover, Ivaba that

the human body is a great isolator and it is refdist at
heating food.
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1. Background information

STEMI (ST-Segment Elevation Myocardial Infarctida)a

medical emergency requiring urgent interventiothasloss
of myocardial muscle is directly proportional witthemic

time [time from the onset of symptoms to reperfokio
Thus, ischemic time is the most important predioddr
outcome in STEMI.

2. Purpose

The aim of this study was to determine ischemicetim
intervals and, implicitly, propose ways of improgin
chances of survival in STEMI.

3. Method

The study cohort comprised 62 STEMI patients tiebate
the Niculae Sincioiu Heart Institute, Cluj-Napoca,
Romania. A questionnaire was used to collect data
regarding ischemic time intervals, risk factors amgtable
angina. The data were processed with Microsoft E2@83

and OpenOffice.org Calc.

4. Results

The average length of ischemic time was of 9 hauit 12
minutes, which fits into the 12-hour frame durindpigh
medical intervention can be carried out. Of theskofrs
and 12 minutes, an average of 2 hours and 56 nsinute
passed from the onset of chest pain to emergeneycse
call.

The investigation of risk factors showed that muestients
were either smokers or had high blood pressureewbis
than half of them suffered from diabetes or higblesterol
levels.

A key factor in predicting an imminent myocardial
infarction (MI) is unstable angina (UA), which resgles
the pain experienced during a Ml, only it is les®nse and
fades away (as opposed to the intense and comstamof a

MI). It must be noted that UA was present in neadif the
patients a few days prior to their infarction.

5. Conclusions

One of the most significant findings was the lomget
period elapsed between the onset of STEMI and dheaa

an emergency service. This time, during which mghis
done to treat the coronary event, is particulanhpartant
because it represents the first hours of the itiarcwhen
most deaths occur. It also expands the total is@éhéme,
which is inversely proportional with the chances of
survival. Patients should ideally call an ambulance
immediately after having experienced chest painnfiore
than 20 minutes. The population must therefore be
informed about the seriousness and symptoms of. a Ml

The number of infarctions could also be reduced by
avoiding the risk factors involved (smoking, higlodd
pressure, diabetes and high cholesterol levelsan@és in
eating habits and adequate patient informatiorcareial in

this respect.

Keywords
STEMI, ischemic time, risk factors, unstable angina
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Polymorphisms of the vitamin D receptor gene aptiall chain of collagen type | gene
in children with scoliosis.
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Background Chi-square test and Fisher's exact test for

.. , . , confidence level p<0,05.
The adolescent idiopathic scoliosis (AIS) is a
spinal deformation that progresses in adolescenceReults
during the accelerated growth of the body. The allele and genotype frequencies of the
Congenital scoliosis includes spine distortion studied genes did not differ significantly from the
arising from abnormally developed spinal bones theoretically expected according to the law of
and is formed prenatally. Scoliosis is a Hardy-Weinberg equilibrium. The statistic
multifactorial disease characterized by genetic analysis revealed the following variation of allele
predisposition and environmental influence.[1] frequencies in the groups: A-allele frequency of
Presently, several candidate genes have beerthe VDR Cdx-2 polymorphism in the idiopathic
known to involve in metabolism of the bone sScoliosis group was 19%, in the congenital
tissue, among them, vitamin D receptor gene and scoliosis group — 20%, and in the controls - 16%
alpha-1 chain of collagen type | gene. It is known (p = 0,545); C-allele frequency of thdR Taql
that the Spl (rs1800012) and PCOL2 (rs1107946) polymorphism in the idiopathic scoliosis group
polymorphisms of the gene which encodes alpha- was34%, in the congenital scoliosis group — 38%,
1 chain of collagen type ICOL1A1), and the and in the controls - 31% (p =0,265); T-allele
Tagl (rs731236) and Cdx-2 (rs11568820) frequency of theCOL1A1 SPI polymorphism in
polymorphisms of the gene which encodes the idiopathic scoliosis group was 14%, in the
vitamin D receptor (DR) are associated with congenital scoliosis group — 19%, and in the
spine bone mineral density (BMD) with process controls - 12% (p = 0,106); T-allele frequency of
of bone remodeling. In addition, it is known that the COL1A1 PCOL2 polymorphism in the
the Taql polymorphism of th&DR and Spl idiopathic scoliosis group was 19, in the
polymorphism of COL1A1 are in cooperation. congenital scoliosis group - 15%, and in the

[2,3] controls — 22% (p = 0,177). The distribution of
o alleles and genotypes in the control group did not
Objective differ significantly from that in the groups of

children with congenital and idiopathic scoliosis.

The hypothesis of an association of the genetic
polymorphism with scoliosis, both congenital and

idiopathic, has not been confirmed.

We studied the distribution of alleles and
genotypes of the Spl and PCOL2 polymorphic
sites of the COL1Al1 and Tagl and Cdx-2
polymorphic sites of th&DR genes in children _
with congenital and idiopathic scoliosis. Conclusion

There was no statistically significant difference
in allele and genotype frequencies of the studied

193 children with congenital vertebral anomalies, 96n€s in the groups of children with scoliosis,
150 children with idiopathic scoliosis, and 85 Compared to the controls.
children without spine deformation as a control References

group. [1] Giampietro PF, Blank RD, Raggio CL et al.
Materials and methods Congenital and idiopathic scoliosis: clinical and

. . genetic aspects.
Genomic DNA was isolated from the blood [2] valdivielso J.M., Fernandez E. Vitamin D

samples by phenol chloroform extraction. Then, yeceptor polymorphisms and diseases.
polymerase chain reaction (PCR) and restriction [3] Yazdanpanah N, Rivadeneira F et al The -

products were analyzed for sequence variationsyne | alphal COLIAL) gene.

by gel electrophoresis. Statistic analysis included

Design



Genetic diversity of Sungyod rice in Phattalung province, Thailand
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1 Introduction

Sungyod rice is traditional rice widely plantedAhattalung
province, Thailand. It has special traits compédredthers:

a) it is the red unpolished rice containing higtamiin B1
and niacin b) it is rather soft and sticky wheisitooked.
Thus, it is prevailingly used for consumption. Thbuy
Sungyod rice has different qualities among theneselv
Therefore, the Rice Research Institute in Phattplun
province has selected the Sungyod rice species from
Bangkaew district, Phattaluang province with mass
selection method; this species has been promotedatd
widely because of high productivity.

2 Objectives

The specific objective is as follows: a) to stutig genetic
relationship between Sungyod, Bangkaew district and
Sungyod (Gl: Geographical Indications) b) to stutig
genetic diversities of Sungyod compared to oth€tsang
Phattalung, Lebnok Pattanee, Khaodokmali 105, and
Suphanburi 1.

3 Methods

This study including two main parts: morphology tpand
genetic diversity part. For morphology part, then@god
rice that has been chosen from 5 different areasgybd
rice Gl, Lebnok Pattanee, Chiang Phattalung, Khiaodi
105 and Suphanburi 1, each was studied about fa@in m
characteristics including leaf collar color, leafiale color,
clump and height.

For genetic diversity part, Plant Direct PCR (Padyase
Chain Reaction) kit was used in dilution protodeke five
pieces of 2 mm x 2mm size green leaf tissue anckgtan

20 pl of Dilution Buffer. Crush the leaf sample with1@0

ul pipette tip by pressing it briefly against thébéuwall.
After crushing the leaf, the solution will be grésmin
colour. Spin the plant material down, and use the
supernatant as a template for ad @CR reaction [1].

A total of 10ul /sample of the PCR reaction mixture was
prepared by adding dl of distilled deionized water, bl 2

x buffer, 1.6yl dNTPs, 0.4ul primer (forward), 0.4ul
primer (reverse), 0.25l template DNA, and 0.2d Hot
Start DNA polymerase in a 0.5 ml PCR tube. Twewtyr f
microsatellite markers, RM1, RM11l, RM44, RM55,
RM105, RM118, RM125, RM161, RM133, RM152,
RM162, RM178, RM215, RM259, RM271, RM307,
RM338, RM408, RM413, RM452, RM474, RMA489,
RM495, RM510 were used. Forty cycles of PCR were
performed with 5 sec denaturation at 98°C, 5 seealng

at 55°C, and 5 sec polymerization at 72°C. Aliquaiftg pl

of reaction mixture containing the PCR products ener
loaded for each sample in a 6.0% polyacrylamidergél5
TBE buffer. Amplified DNA products and 10 bp DNA
ladder were run in electrophoresis for 1 hr at &itw45
degree Celsius and then stained with Silver nitratee
DNA banding patterns were photographed and treetblet
be code for creating dendrogram.

4 Reaults

For morphology part, green leaf collar, green leaficle
and V-shape clump is prominent in all group. MooV
Suphanburi 1 (improved rice) has the shortest when
compare with others (traditional rice).

For genetic diversity part, after analyzing theomnfiation
from DNA banding patterns by TFPGA program, the
diagrams below show the result of the process.

0.200 0.100 0.000

©
=

Diagram 1 Dendrogram of rice in all groups
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Chiang Phattalung

5 Conclusion

After conducting the morphology analysis with SSLP
technique, the study reveals that Sungyod rice from
Phatthalung, both Gl and non-Gl, are classifiethensame
group whilst Sungyod rice from Bangkaew districtasnd

to have similar characteristics to Lebnok Pattames and
Suphanburi 1 rice. This study suggests that Sungigsd
from Bangkaew would be classified in the same grasp
Sungyod rice that has been genetically reengineered
whereas the Suphanburi 1 rice could not be growgdu
other typical rice species.
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Antioxidant Activity from Local Plants
Yosapol Harnvanichvech
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1. Introduction

Free radical is an unstable atom or group of atonssable
molecules that are highly chemically reactive wittgur
body’s cells. These can cause cellular damageaiimg
the immune system and leading to degenerative shsea
such as cancer and rheumatic dis€ase Thus, this
investigation will focus on the free radical projes of five
local medicinal plants, that have been acceptethéyl hai
Alternative Physician. The five local medicinalapt
species are namelyAlchornea rugosa (Khang poi),
Ageratina adenophora (Sap ma), Ruellia tuberosa
(Toi ting), Mimosa pudica (Maiyarap) and Cyperus
rotundus (Yaa haeo muu)

2. Paper submission

2.1 Free radicals are atoms or molecules or ions
with unpaired electrons cause them to be high-gnerg
particles and unstable moleculéhis reaction causes them
to be highly reactive with biological molecules.

2.2 Determination of medicinal plants efficiency b
using effective of concentration at 50% @C

3. Basic formatting instructions

3.1 Crude Extract Preparation

1) The five samples of medicinal local plants are
cleaned by soaking water, sliced into pieces, dinedven
at 50C for 3 days, and pulverised into powder.

2) Weighed 100 g of each sample powder and
macerated with ethanol 80% for 7 days.

3) To filtrate the samples from number.2) and
evaporated under pressure using rotary evaporator.

4) Calculation % yield by dried weight powered
drug.
% Yield =  Weight of dried extract x 100

Weight of powered drug

3.2 Testing Antioxidative activity

1) Preparation the samples solution of 1.56, 3.125
6.25, 12.5, 25, 50, 100 and 200 ug/ml

2) Preparation of DPPH at the concentration
of 60 x 10* M

ping_red x@hotmail.com

3) To pipette 0.5 ml of DPPH into each sample and
measures the value of light absorbance by UV —blési
Spectrophotometer

4) Calculation for % Inhibition

% Inhibition =[ (Ag—Aax)/Ag]x 100
An = Absorbance of sample with DPPH
Ag = Absorbance of Control

5) To formulate the linear function from the dedvéo
Inhibition and Effective of concentration at 50%badow :

ECy = 50 —c/m
where
c = constant value
m = slope of linear equation

3.3 Testing for Chemical compounds

Determination of chemical compounds by chemical
screening of alkaloids, anthraquinone, cardiacagiae,
flavonoid, lactone glycoside, saponin and tannin

3.4 Chromatographic Finger prints by
TLC

1) To dissolve each 0.5 mg of crude extracted
samples with ethanol 80% 1 ml

2) To pipette the sample from number 1) and spot
on Silica gel 60 k, (Stationary phase)

3) To prepare mobile phase with the volume of
100 ml of dichloromethane : methanol (90 : 10)

4) To put the TLC plate into the tank with mobile
phase, wait until the mobile phase move to the @nthe
plate. Taking out the plate and examined undenvititet

wave length of 254 and 366 nm

4. Content

4.1 The purpose of the investigation

1) To investigate the percentage of medicinal tplan
dried extract (% Yield)

2) To compare the properties of free radical extra
from medicinal plant samples with the standardresfee of
butylated hydroxytoluene (BHT) by using DPPH ratlica
scavenging method



3) To investigate the chemical compounds of the Table 1 The experiment results of %Yield of dried extracts

plants by using Professor
screening

4) To investigate chemical compounds by using

Thin Layer Chromatographic Finger print

4.2 Method of the investigation
(in comparison with known methods)

DPPH Radical Scavenging AssagYamasakiet al, 1994)

is a testing of antioxidation by using the sampmenpound
reacts with the violet colour of the stable fredical DPPH
(1,1-diphenyl-2-picrylhydrazyl). When the DPPH was
obtained by electron or free radical, the hydrogeh
change to DPPH : H.

Professor Farnsworth’s phytochemical screening
(Farnsworth, 1966)

is a testing for chemical compounds in the plaatseh on
reactive colour or suspended sediment. It istintgs
chemical compounds of alkaloids, anthraquinonejiaar
glycoside, flavonoid, lactone glycoside, saponid tamnin.

Thin layer chromatography (TLC) is a chromatographic
technique for qualitative and quantitative analysi$hin
layer chromatography is performed on a sheet ofsgla
plastic or aluminum foil, which is coated with arthayer
of absorbent materials, usually silica gel, aluommioxide,
or cellulose. This layer of adsorbent is known ths
stationary phase.

4.3 Results of the experiment

The experiment results of %Yield of dried extradtee
radical antioxidant properties and chemical complsuaf
the five medicinal plants species are shown in &ahl
The TLC finger print is also shown in Figure 1

Result
Sample i
% ECsg Chemical
Yield | (ug/ml) Compound
Alchornea 265 485 Hydrolysable.tanmn
rugosa Flavonoid
Hydrolysable tannin
Cyperus 1.97 9.26 Condensed tannin,
rotundus :
Flavonoid
Mimosa pudica | 1.24 12.32 | Condensed tannin
Ageratina 8.4 12.77 Polyphenolic
adenophora compound
tLITtL)jeelr!:a 1.66 72.30 | Lactone glycoside
Standard (BTH) - 13.58 -

Farnswort's Phytochemical free radical antioxidant properties and chemicahgounds

of the five medicinal plants

-

c
L Ry
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Fig. 1 TLC finger print of medicinal local plants.

5. Conclusion

By the comparison of extracted medicinal plantd an
reference standard, BHT it was found that the
corresponding E& values of extractedlchornea rugosa,
Cyperus rotundus, Mimosa pudica, and Ageratina
adenophora were 4.20, 9.26, 12.39, and 12.77 ug/ml,
respectively. These antioxidative properties wemsten
than the reference standard, BHT (& 13.58 ug/ml).
Alchornea rugosa is the highest antioxidant which greater
than 2.8 folds of the standard BHT. The chemical
compounds ofAlchornea ragosa are hydrolysable tannin
and flavonoid. The research finding materials ten
also reported by several Journal and Theses botimdh
other countries which said that it is an effective
antioxidative agent.
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Development of A New Product That Abate Bleeding Time
Beste Donmez, Umit Karaca
Izmir Private Fatih Science High School, ukaraca2006@gmail.com

Purpose

Bleeding is one of the most important problems of
humanity for years [1]. Even deaths occur due t®ssive
blood loss [2,3]. In this study;

-Developing a new product that can be used to edue
bleeding time and can be prepared easily.

-Obtaining a new biotechnological product and sttngj
to the scientific world.

-Developing a new product that has a faster, cheape
applicable preparation technique were intended.

In this respect;

-Determining the enzyme that will be used in thedpict,
-Determining the biocompatible substance that \oil
used in product,

-Determining immobilization method,

-Determining immobilization variables on immobiltcmn
of enzyme with compatible substance,

-Determining optimum conditions for immobilizatiovere
aimed.

Method

2% sodium alginate and 3% CaClolution are
prepared for beads. 2% sodium alginate solved @mro
temperature and waited at *@l After degassing at
vacuum, 10ml sodium alginate was added drop by drop
into 100ml Cad solution. Optimization of thrombin
immobilization was investigated on calcium algindter
determine the effect of pH on immobilization, pH43 5,

6, 7 and 8 buffers were created and immobilization
procedures was made with each swab. To determme th
effect of immobilization time on immobilization press,
enzyme was incubated with beads at 0,25-0,50-1eR4an
hours. Immobilization was made 4-15-25-37 andC4fo
determine optimum temperature. 2, 5, 10 and 25 dead
were used to determine the ideal number. In order t
determine the effect of initial enzyme activity dBferent
enzyme activity between 0.075 and 0.9 U were stludie
Lastly, recalssification testing on normal bloodd atie
blood by adding immobilized calcium alginate was
performed.

Results

It is aimed to develop a new product that reduces
the duration of bleeding, easy to prepare and lost with
this project. These study optimum conditions were
determined for immobilization. Isoelectronic poiwf
thrombin is between 6.35 to 7.6 pH. thrombin atfivwas

measured, immobilized at different pH values, and

determined optimum pH value 5.

Enzymes bioactive compounds and have the
specific activities. Over time, they lose enzymatic
activities by denatured and enzymes that lost their
activities can not serve their purpose. Beads were
immobilized with enzymes on 0.25-0.5-1-2-4 hourhe
the activity measurement was made the optimum tiae
determined as 2 hours.

When the temperature increases, chemical reaction
rate increases too. So enzymes loose their actilityp
different temperatures were studied between %G4&nd
the optimum temperature was determinefiCt4

While the number of beads increase, the surface
area of interacted the enzyme is increase too.
Immobilization was performed by working 2-5-10-25
number of beads and the optimum number of beads wer
determined as 5.

Enzyme preparation has very low protein content.
Because of not determination the amount of protein
through the connecting, | have expressed over dheits
of thrombin. To determine the optimal thrombin G07
0,15-0,3-0,6 U initial activity of the enzymes westedied
and the optimum initial activity was determineddas U.

Conclusion

When looking at the effect of the duration of
recalssification on beads that immobilized in optim
conditions, reduce the duration of bleeding wa®cted
on 50% on the same blood.
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INVESTIGATION OF THE IMMUNE RESPONSE OF HUMAN PERIPHERAL BLOOD MONOCYTES
AGAINST BACTERIAL RECOMBINANT GROEL PROTEIN
Defne Angin, Umit Karaca

|zmir Private Fatih Science High School, ukaraca2006@gmail.com

Purpose

Immune system is a defense mechanism that
protects the organism against pathogenic microdsgan
and toxic substancls The response to the pathogens and
toxic substances changes according to the typegafina
molecules of which the pathogen carried or produéed
actinomycetemcomitans (A.a), is a bacteria which lives in
oral cavity and shows its pathogenic activity wdifferent
types proteinfd™. One of these proteins is GroEL protein
which is bacterial homologue of human heat shockeim
(HSP) 6. The aim of this project is to investigate the
effects of bacterial recombinant GroEL (rAaGroE)tbe
IL-12 and IFNy amounts which expressed by monocytes
isolated from human peripheral blood and to deteentine
time-dependent change in these cytokines amouné&n wh
GroEL amount is stable.

Method

Mononuclear cells of 50 cc blood which has been
taken from a healthy donor was isolated by Ficoll
peripheral blood mononuclear cell (PBMC) isolation
method. Briefly, first the blood was centrifuged 18800
rpm for 5 minutes to separate the serum and bloweh f
each other. After the serum had taken, blood whasedi
with 1x PBS. Diluted blood was spread on 10 mLoktc
Paque in falcons. Falcons were centrifuged at 2p60for
25 minutes. After, the mononuclear cells were tatkes0
mL tubes and 45 mL RPMI was added on for washing
step. Tubes were centrifuged at 2500 rpm for 5 tegwu
Supernatant was removed, washing and centrifuges ste
were repeated as same. 15 mL RPMI + 10% FBS
(complete medium) added on tube and homogenizdd wit
pipette. After cells were counted and total celbamt was
calculated, 2x10cell / mL were put in culture tubes with
required chemicals (RPMI on negative control, 20mlg
rAaGroEL on test group, 20 nag/mL and 1 pg/mL PMA/I
on positive control). 4 hours before the end ofturel
times (6,12,24,48,72,96 hrs), 10pg/mL GolgiStbphad
been added into tubes and tubes were homogenizéd wi
vortex. After, tubes incubated for 4 hours. 4 holatsr,
tubes were centrifuged at 1500 rpm for 6 minutes4fC.
After supernatant had been taken by vacuuming, 80X
PBS was added into each tube, centrifuge process wa
repeated as same and cell surface labeling mavkers
added into tubes. Cells had been incubated in fiark0
minutes and after, washing process (500 pl 1x RABSQ
rpm centrifuge and vacuum) was repeated. 200 pl fix
buffer was added, tubes were homogenized with xorte
and incubated for 10 minutes in dark. Washing psce
was repeated twice as same, 250l perm buffer ddeda
into tubes and tubes homogenized with vortex. Adedls
had been incubated for 20 minutes in dark, intfalzel
staining was done after supernatant had been retrenve
cells incubated for 30 minutes in dark. After washi

process had been repeated twice, 500 ul 1x PBS was
added.

Results

After cells had been labeled with cytokine
antibodies, they were analyzed with BD FACSArraywfl
cytometer. Intracellular cytokine staining processs
done to determine IFN-and IL-12 cytokine expression.
The results of highest IFN-and IL-12 amounts were
measured at 72th and 16th hours (Figure 1 and Benw
monocytes stimulated with rAaGroEL at"LBour, 1L-12
amount increased 228% according to negative control
group. According to time-dependent IRNgraphic (Figure
3), IFNsy amount was reached to highest amount & 48
and 73 hours. At 72 hour, IFNy expression of
monocytes increased 236% according to negativeralont

group.

RPMI

rAaGroEL PMAT

CD14+ ——+

Figure 1: IFN-y expression of monocytes at"t#ur

RPMI rAaGroEL PMAT

CD14+ ——

IL12+
Figure 2: IL-12 expression of monocytes in"1Bour

——

Conclusion

As a conclusion, it has been determined that after
monocytes had been stimulated with bacterial recoanib
GroEL protein (rAaGroEL), they increased IFNand IL-

12 expression. In this study, depending on CD4+ell ¢
differentiation to ;1 phenotype by these cytokines which
activated monocytes express, the important role of
bacterial recombinant GroEL in immune response
manipulation has shown.
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Property the graph of a linear operator

Aliaksei lvanin
Secondary school Ae 41, Minsk, Belarus

Currently, great attention is paid to the numerestimates of graphs of the operators. In partictit@se
characteristics are used to assess the qualityediadility of cryptosystems.

Consider the seZ 7 ={(a'1,a'2,...,a'n)|a'i 0z, =ﬁ} and a linear operator over the fidlglys : 27 — Z7.
a=(a,a,,..a,) 0 - B=(B.B,,...5,),0a00,

We considethe state graph G, , with V(G)) = Z 7, E(G,) :{(i,l/l(i )i DZS}. We concentrate on the study
of the structure of the graﬁw .

Theorem 1
Each connectivity component of the gra@z;, is a cycle whose vectors are attracts the tree.

Theorem 2
«Null» tree —p-nary tree accurate within a loop at the root (ODif defy)=1.

Theorem 3
Each tree, attracted by each vertex of each cydleeagraphG,, isomorphic to the "null" tree.

Theorem 4
If v describes functionality ACS-automaton* then:

if p=2 andn = p* (21 -1) -1 wherel ON k[N, then tree’s height equalg’ -1;

if p£2 andn = p* (2) -1 wherel DN kON, then tree’s height equalg.

Theorem 5
If v describes functionality of operator of a takingaddifference** andn = pkl wherel ON KON,,
(p,1) =1 then tree’s height equalg®.

We give algorithms, for constructing graph with ¢ker(y))=1 and dim(ken§))#1, series of statements and
estimates lengths were proposed. We also investighe properties of integer-valued polynomials.

The results can be used for the study the progestigarious operations [2], and for research efdystems,
which operating by a linear rules (diffusion, corstion processes, etc.).

In this study, the proofs are mainly based on coatoirial methods. Some of the results were invatgiyand
proved in [1] using linear algebra (Theorem 1, Teewn2). Theorem 5 was formulated in [1] and prowetthe case

p=2. In this paper, study of the trees over thiel fiEp has been completed.
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(Functional Analysis and Other Mathematics Volum&l@mber 1, 1-15, DOI: 10.1007/s11853-007-0001-0)
[2] V.I. Arnold, Topology and statistics of form@af arithmetic, Russian Mathematical Surveys, Yfwu
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*

a=(a,,a,,..a,)0 - B=(a,,a,+a,,a,+0a,,..d,, +a,,a,.,),000Z7, where Oi =1n

n

*a=(a,a,,..,0,) V- f=(a,-a,,a;-0,,...a, —a,,,a,—a,),0a0Z], where[i =1n



The Diophantine Well

Felix Dorre, Dean Hrle, Randolf Scholz
Student Research Centers Baden-Wirttemberg, Ra®clodfiz@host4post.de

1 Introduction

Imagine a man throws two sticks of the lengths & aimto
a well of the width b, so that they lie parallelgach other,
cross themselves in the height h and touch the sitgpwvall
of the well in the heights a and c (see drawing).

D
Slice plane of the well:
y
Cc
X
c
a
h

A by b b, B

The original problem associated with the aboverfigwas
to calculate the width of the well for given valuekx, y
and h which is not possible by elementary constost In
an article of the German edition of tBeientific American
it was asked for a certain configuration in which a
variables have integer values. We became intereisted
these wells and our work deals with them. To haghat
notation we call themDiophantine Wells

Especially we calculate the flattest (i.e. mininmalue of a

and c) and the narrowest (i.e. minimal value of b)

Diophantine Well with integer values.

2  Our solution

We found a procedure to construct
Diophantine Welllt consists of 4 steps:

1. Construct 2 right angle triangleAABC and
AABD in which all sides are of integer lengths.

2. Dilate both triangles with an integer factor sottha
they get a common cathetus (which is going to be

the width of the well).

3. Expand both triangles so that the height h becomes

integer.
4. Simplify all variables (this step is optional ifette

is taken care of keeping the variables simple in

step 1-3)

Now the single steps are going to be explained orem
detail. In the first step we use Euclid's fornfjawhich

any existing

basically says that for every primitive Pythagorésaple?
{a,b,c} there exists a pair of integer numbers}{sa that
a=st, b=s2-t2 and c=s2+t2, in order to create Btriangle
triangles with integer side lengths.

In the second step we generate the least commoatiphaul
of any 2 catheti of the triangl@dsABC andAABD. Than we
dilate both triangles with the corresponding facorthat in
the end they have a common cathetus.

In the third step we express h in dependence obther
variables and dilate the well sensibly, so thateledmes
integer as well.

And finally in the last step, as all the variabére integer,
we can simplify the solution 6-tuple {a,b,c,x,y,H}y
dividing all the variables with the greatest comnativisor
of the variables.

3 Concluson

It is possible to construct every Diophantine Wrling the

given procedure which we also implemented in a Java

program with which’'s help we constructed all welgh
{s,t} of step 1 being smaller or equal to 50. Und# these
configurations we found the narrowest and flattestis®!,
due to the fact that if {s,t} were greater thantBé starting
triangle would be already bigger than what we faund

[1] Euclid's Elements: Book X, Proposition XXIX

[2] A primitive Pythagorean triple consists of 3 intege
numbers {a,b,c} which fit the Pythagorean Theorem
az+bh2=c2 and in which the greatest common divior o
{a,b,c} equals 1.

[3] Narrowest well: {399,40,42,401,58,38}
There are actually 2 flattest wells:
{84,80,60,116,100,35} and {63,60,84,87,105,35}
(The values are listed in the order of the varigble
{a,b,c,x,y,h}, see the figure above)



JavaNim: Traditional Game Perfects Mathematic Game

Christa Lorenzia Soesanto

Santa Laurensia Senior Highschool, Indonesia, christa.lorenzia@yahoo.com

1 Introduction

Technologies enable people to play any kinds of eno
games for hours; however theieea tendency that peor
nowadays leave allthe traditional games which &
supposed to be the national heritage. One of winc
“Damdas 16 Batu”, one ofntonesian traditional gam
that is origniated from Central of Java. The fdwtttmost
people might not know about the traditional ganspired
the reseachers to synthesize “Damdas 16 Batu’ Wid" -
a simple well-known Mathemtics gamiaeto a single ame
which is more intersting, attractive and twistir

Fig 1. Damdas 16 Batu

2 Content

2.1 Thepurposeof theinvestigation

Preserving Indonesian traditional gamesynthesizing an
modifying the games with NIMnto a new fair gameas
well as covering NIM’s weaknessThis project alst
investigates the new representationbest strategy to wi
the NIM game.

2.2 Method of theinvestigation

Elaborating on literatures about tiNM, especially the
winning strategy known as NIM Sur. A thorough

observation on a more efficient methocpose the strategy

of NIM game.After synthesizing the games and desigr
the new rules, the difficultand complexity are tested
know the fairness of the game.

2.3 Resultsof the experiment

The best strategy of NIM presented ir-dimensional
Cartesian graph succesfully lead people in winnihg
NIM game with up to 3 piles in the configuraticalong
with spotting the weakness of NIMhe game results in
much fairer match between the firstdathe second play

as Damdas 16 Batusuccessfully deal with NIM’
deficiency.

3 Concluson

The simple yet brilliant traditional game will be
phenomenal brain teaser which develops the pla
critical and logical thinking. Graph is applicablknd
effectual to represent the best and systematic strabé
NIM. The combination ofDamdas 16 Batu and NIM
construcs a much more twisted match that results to a

game
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Fibonacci M athemagics

Michael Sunarto
Indonesia, Chandra Kusuma School Medan (Cemara Asri residence, Deli Serdang, North Sumatra)

Most of the students always disike math because
they think that math is hard and difficult to be
understood. The author want to introduce another
ways to learn math fun and easier. For these purpose
there are some magic tricks that make math fun and
some formulamake it easier.

Fibonacci was the name of an Italian mathematician,
considered by some people as the most talented
western mathematician of the middle age. In
mathematics, the Fibonacci numbers is a number
sequence which is defined recursively as follows:. O,
1,1,2,3,5,8,13, 21, 34, 55, 89, 144, 233, 377, 610,
987, 1597, 2584, 4181, 6765, 10946 ... etc.

Comparison between the two consecutive numbers is
amost always the same and began to certain values

of numbers, this ratio value is fixed. The comparison
is called the Golden Ratio which is closeto 1.618.

This research uses the basic principle of agebraic
equation. The algebraic equation is very helpful in to
find the nth term of the Fibonacci sequence. And also
used the principle of diophentine theory to find the
first and the second term. Thus, the main objective of
the author research isto find the sum of the Fibonacci
sequence.

The author hopes this research will give benefits in
the development of mathematics and science in the
future studies and aso to introduce this Fibonacci to
the modern era.



The Ellipse

Rinse Liefferink
Jan Willem Passtraat 50, Nijmegen, Netherlands, rinseliefferink@gmail.com

When wanting to draw a bowl, a bit from the sidego
often unconsciously is drawing an ellipse. Thuglipse is
drawn as a depth image of a circle. Furthermoreetlijgse
is to be found as a planet orbit in astronomy.

So what exactly is an ellipse? With this questicstdrted
my research, which was then divided into four sub-
questions.

1) How can an dlipse be constructed?

In my project | took up a number of simple constiarc
methods. The most well-known and most frequentlgdus
construction is the pins-and-string method whicim ¢ee
carried out with a piece of string, two pins angeacil.

In order to draw an ellipse even faster ellipsobsapere
designed in the 17 century. They are compasses for an
ellipse. Stevin, a Flemish scientist, and Van Stéoa@nd
Huygens, two Dutch scientists, designed such
ellipsographs.

However, the ellipsographs have been made supesiby
the computer. The computer is able to construct|ipse
with the help of methods which are too time-consugrand
complex when executed by hand.

2) What isthe history of the ellipse?

Ancient Greeks investigated the various conic sastiand

assigned names to them: the parabola, the hyperth@a
circle and the ellipse. Many mathematical propsraéthe

ellipse were already known to them.

Much later, in the 19 century, developments around the
ellipse once more took a flight. After Copernicuadh
completely rejected the geocentric world view aache to
realize that we live in a heliocentric world, Keple
discovered that the planets orbit the sun in ebp&Newton
extended the laws Kepler had stated and proved them
the basis of his own laws, after which a relatioasw
established between a planet’s orbital perioddiggance to
the sun, and the masses of the two celestial bodies

3) How can an dlipse be defined?

For an ellipse five mathematical descriptions carglven.
Each has its own appeal and each his own apprepriat
application. From geometry the description of conic
sections and the focus — focus description are kndMith

the formulai—z + “b— = 1 Descartes provided an algebraic

definition. Furthermore there are two descriptidnsm
analytical geometry: The focus — directrix desdoiptand

the circle — factor description. In my project,hiosved that
all five descriptions result in one and the samereye.g.
as shown in Fig. 1).

4)  What other propertiesdoesan
elipse have?

The ‘shadow ellipse’ and the ‘tangent property of a
ellipse’ are the subjects I finished this projedtw

‘The shadow ellipse’ deals with the ellipse ocaugras the
shadow of a circle. Evidence for certain casesvisrg after
which we are able to discuss the eccentricity efghadow
ellipse. The eccentricity of the shadow ellipsemsstly
determined by the position of the sun, namely thgleaof
the light with the circle plane.

The tangent property describes that rays sent fsam of
the foci and reflected on the ellipse curve willvays
convene in the other focus of the ellipse.

Taj Mahal

The tangent property can be clearly observed irnHa# of

Whispers’ in the vast building of the Taj Mahal.iF thall

was formerly used to celebrate marriages. Bridegandm
stood in special places in the hall, 15 metres tapad
whispered their vows to each other. This was madsiple
by the fact that the hall is a perfect ellipse. @bwaves,
sent from one focus will reconvene in the otheufc

So: What isan Ellipse?

An ellipse may well be the most interesting formatifthe
conic sections, often the least-known one. It foran we
are closely connected with nearby and far away.thes
shadow of a circle and as a planet’s orbhit.

Fig.1 Conic section with the spheres of Dandelin.
This figure represents the evidence of the coritice
description to the focus — focus description.



Properties of maximal functions measuring smoothness

Evgeny Varganov
The Centre of Mathematical Education, Saint-PetergbRussia

1. Introduction

Hardy-Littlewood maximal function and its modifigats
play an important role in understanding the diffeibility
properties of functions, singular integrals theanygl partial
differential equations. Analogues of maximal fuoos
defined by Calderon allow to measure higher derieatin

case of maximal functions. For examplelvl??f is locally

summablef is a Sobolev's functiond™ is defined
similarly. But nothing is known about relation beswn
these functions. This research is looking into ghrisblem.
The following hypothesis is considered:

Hypothesis.If maximal functionM#(f) is summable with
indexp > 1, there exists polynomial (degz <1) such that

Mb(f—n) is also summable with the same index.
The work disproves it in general case, but thisdtlyesis is

proved for a wide class of functions. Furthermaregries
of estimates for maximal functions was obtained.

2. Definitions

Let P denote a set of polynomials with a degreenmare
than 1. For locally summable and real-valued fuorcfi
let's define the maximal functions as follows
. 2
(M7 f)(x) = sup L| inf (Fi'/ (f(t) = m(t))? dt)

A>dz |A TeP
A

[N

“"b"‘:g L L - N2
(M f)(x) Al;}? N (uelﬂg (|A|/(f(t) c) dt)

A

3. Main Results

According to the definitions, it's easy to provattk” < M°

andc|f'| < M°f < MF if f is locally summable. It means that

MP is summable with index p > 1 if and onlyfifs
summable. But nothing is known about the estimétd'b
by M* and its variations. In the 1st theorem and its
consequence it is shown that estimate is imposgipke2.

The second theorem, in its turn, gives a resut fiositive
way. It says that for a wide class of functidd§ > c|f'| so
the summability of Nland M is equal for indexes p > 1.
Theorems 3 and 4 give a local estimate based on the
calculations of the maximal functions for some joaitr
cases.
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Dennis-Vaserstein type decompositions for some falmis of Chevalley groups

Constantine Tsvetkov
Centre of Mathematical Education, Saint-Petersburg, Russia

1. Introduction

The proofs of injective stability for the functkr and
surjective stability for the functdg¢, rely on the Dennis-
Vaserstein decomposition. For the group E(n,Rlighty
weaker form of this decomposition was first noticsd
Keith Dennis. Leonid Vaserstein used decompositains
this type for other classical groups. The casevof t
terminal parabolic subgroup, corresponding to thdnedes
of the Dynkin diagram was considered before.

In the present paper, | systematic study of such
decompositions, for of arbitrary, and not just tevah
parabolic subgroups.

2. Definitions

Let R be a commutative ring with uniad let® be a
reduced irreducible root system, Iébe a subset of simple
roots of®. Leta andp be a pair of simple roots. Let

E(®, R)be a elementary subgroup of the Chevalley group
G(@,R). Let EP¢) and EPf) be a corresponding parabolic
subgroups. Let Ya)NU(B) be a intersection of the
opposite unipotent radicals.

3. Main Results

The main result is interesting for its own sakgt, ib the
first place in view of possible applications to ivais
problems of description of subgroups, generations,
prestability, etc.

Theorem.Let P = EPand Q = EPs be
elementary maximal parabolic subgroup of the
Chevalley groufE(®, R),0<s <r<n,and let U be a
intersection of the opposite unipotent radicalthef
opposite parabolic subgroups. Assume that r -srtR) s

Then the following decomposition holds
E(®, R) = PUQ.

As we have already observed, this theorem was know
the two extreme cases.

Under the assumption sr(R) = 1. In this case,likerem

follows from the Gaul? decomposition.

In the case wherer=n-1, s =1, n > sr(R)+tlikerem
boils down to the usual Dennis-Vaserstein decontiposi
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Younger Hochschild cohomologies of some classes of algebras
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1. Introduction

For finite algebras, as well as for algebras inegah the
primary cohomology theory is the theory of Hochkthi
cohomology. A direct sum of groups of Hochschild
cohomology is usually considered together with cacti
called the cap-product, which defines the structofea
graded algebra on this direct sum - the Hochschild
cohomology algebra. The Hochschild cohomology algeb
is computed for many specific examples of algebaas]
the technology of these calculations is being gagu
developed. But all these calculations have several
disadvantages.

One of the disadvantages is that another impostantture

on the Hochschild cohomology algebra — Gerstenhaber
bracket — is almost never affected (with some etigrg) in
these calculation. Gerstenhaber bracket is an ratiit
defines the structure of so-called Gerstenhaberbadgon

the Hochschild  cohomology algebra. There are
very few examples of the calculation of Gerstenhabe
bracket.

Another drawback is that the calculations for sfeci
algebras do not give any idea about how Hochschild
cohomology algebra “behaves” itself by replacing th
algebra. Therefore, it is interestingto find oath to
construct the Hochschild cohomology algebra not for
individual algebras, but for some, even if not véayge
classes of algebras.

2. Definitions

Let a quiver be a directed graph with a finite detestices
and arrows. If Q is a quiver, then QO is a setasfiges, and
QL1 is a set of arrows.

Let A be algebra over the field k.
Center: C(A) ={ac A| xe A=> ax = xa}.
Let M be an A-bimoduled : A— M
Derivation :6(ab) =6(a)b+a(b).

Inner derivationdm(a) = am—-ma

3. Main Results

In this work we compute the zeros and the first héobild
cohomologies of some classes of algebras, the zam®s
calculated together with the structure of a comtinga
algebra, and the first with the structure of the kigebra.
Any finite-dimensional algebra over an algebraicalbosed
field is Morita equivalent to a path algebra of daver with
relations, as well asthe Hochschild cohomologysdoe
not change if  we replace the algebra to other
Morita equivalent, then it makes sense to condilictre
calculations for such kinds of algebras.

Also a technique to calculate the center and ldelaa

of derivations for the path algebras of a quiverthwi
relations was developed. After that, this technihas
been applied to certain classes of algebras, narti@ypath
algebras of a quiver without
relations, symmetric Nakayama algebras and synnetr
special biserial algebras (SSB-algebras).

The last class of algebras was actively investay&iethe
derived equivalence by M.A. Antipov, who found &db
necessary and sufficient conditions on the fadt tha two
SSB-algebras are derived-equivalent, but still gheblem

is not solved. Since Hochschild cohomology algebra,
regarded as Gerstenhaber algebra, isan invarigmt w
respect tothe derived equivalence, realized coimgut
can be useful for the complete answer to the questi the
derived equivalence of the SSB-algebras.
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New algorithm to test for primes (New Primality test)

Tanut Treetanthiploet
Bodindecha (sing singhaseni) school, Thailand, kumkut@hotmail.com

1. Introduction

Prime numbers are the numbers that have been dtfadia
long time but they have unclear conclusions to diesc

Therefore | am interested in studying one of thepprties
of primes, All prime numbers above 3 are of the form
6n - 1 or 6n + 1[1]. According to this property, | discover
a new algorithm to test for primes.

2. Paper submission

A Prime (Prime number) is a natural number that has
exactly two distinct natural number divisors: 1 atself.[2]

Composite (Composite number) is a positive integer which

3.2 The number of ways that composite
numbers ¢ = N can be written as AB
where A,B = 1

For C=@y+1land N=6g+1

The number of ways by counting the numberagk that
gives quotients i) which are not greater thag using
Eq.(6,7).

The number of ways that composite numbérs=(6y + 1)

which are not greater thaii (N = 6g + 1) can be written
asAE whered.E = 1is f(g].

has a positive divisor other than one or itself. [2

Floor function (| x]) is the largest integer that not greater
than the number in floor function. [2]

3. Basic Formatting Instructions

Definition

n m
=Y, (5o ) 3 (152t o)
where n = IﬁJ and m = IﬁJ (9).

3.1 Characterization of Composite

First, Write every positive integel() in the form

M=6r+x ().

According to the form abovéj is a composite when

¥ = 0andx = 0,2,3 or 4 and primes¥} can only be
written into 2 forms below;

N=bg+1 or (2)

For C=6y +5and N=6g+5

The number of ways by counting the numberaok that
gives quotients ¥)which are not greater thay using
Eq.(8).

The number of ways that composite numbérs(6y + 3)
which not greater thaw (W = g + 3) can be written as
AE whered, BE = 1is g(g).

N=6g+3 3).

Then continue studying study characterization of
composites in form of

Definition
n

4(g) = Z l;ﬂ—-l_Q.SJ wherg = Iﬁl 10).

a=0

C=6y+1 or 4)
C=6y+3 (5).
Itis found that
C = &y + 1 will be a composite when
vy=a + bak + k k=1 or (6)
y = 6ak + 5a + Sk + 4 ak=0 (7).

And C = 6y + 3 will be a composite when

y=a + 6ak + 3k ;az0,k=1(8).

3.3 Characterization of Prime

Finding that the number increase which the numludrs

ways to write aslE where 4,E =1 does not increase
means that “The increasing number cannot be written

as AE where A, B = 1"or “The increasing number is a
prime”.



WhenN =65 +1 is a prime, then the number of ways 4.3 Results of the Study
can be written ad4E where A.E =1 does not increase "

] i ] After writing computer program, program can be used
from ¥ =6(g —1) + 1 . Since the number of ways t0  test for prime as well as an algorithm of Eratostse

write 6y + 1= AE where 4, E=1 is counted by(g) correctly. However, they takes different time iro@essing

Eq.(9), therV = &g + 1 isa prime when as shown in Table 1.

flg) = flg - 1) (11).

o The algorithm Time for testing since 7 to N
Similarly to € = 6y +5 andW = &g + 3.
N =6g +5 is a prime when the number of ways can b N=10" | N=10 | N=1¢°
written as AB where 4.5 =1 does not increase from | The sieve of Eratosthenes by ) 17 176
N =6(g — 1) + 5. Considerg(g) Eq.(10). applying “break” instruction > > >
After thatN = &g +5 isa prime when i
o / ) ;rnhoer r?:l\)/e of Eratosthenes 25 20's 276 s
glg) =glg — 1) (12).
New algorithm 2s 18 s 269 3

3.4 Computer Program in the Test
) ) . ) Table 1 Processing time of the algorithms

Computer program is written by using C language in

program Dev c++. Algorithm program is constructed b

applying as Eq. (9, 10, 11, 12). Then write the pater

program to test for primes from the algorithm oé #ieve
of Eratosthenes and compare with new algorithm. Ty proy Bl o e B

4. Contents

4.1 ThePurpose of the Study

1. To obtain another characterization of composites.
2.To construct an algorithm to test for primes

3. To write computer program to test for primes. Fig. 1 Programs that are constructed from the dlyns

(in comparison with known methods)

New algorithm can test for prime correctly and parf

An algorithm of Eratosthenes divisibility of all numbers which are not greatéranx-'?.
. However new algorithm takes longer time than the
Sift out multiples of primes up t ¥ in order to leave only algorithm of Eratosthenes that exits test whensfitia first
primes behind. divisor (The sieve of Eratosthenes by applying die
New algorithm instruction). This algorithm is studied by usingrakntal
techniques that are easy to study and it is a heary of
1. For the number that greater than 6 mathematics which will probably be useful in theufe.
2. Divide N by 6 the result (quotient) i

3. If remainder is 0, 2, 3 or & is a composite.
4. If remainder is 1, Eq.(11) will be used to test. References

Then Eq.(11) is truey is a prime. [1] Tidasiri Pattrakarn, Mathematics around life, Taad,

OtherwiselV is a composite. 136 (2548)

5. If remainder is 5, Eq.(12) will be used to test. )
. . . [2] POSN Textbook, Number theory, Thailand, 57-115
Then Eq.(12) is tru€y is a prime. (2548)

OtherwiselV is a composite.



About some prime and complex numbers
(Mathematics)
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The objective of our research is to define whetnerumber, that is comprised of the units only, is
prime or complex. Besides the use of Fermat’s #repiother methods are applied in the study, which
make it possible to define visually whether the bamis prime or complex. To test the number the
methods of number expansion on prime multipliersebdaon estimation whether the number is prime
or complex are used in the research.

THEORETICAL PART
Let n be a prime number, and the amount of digfita number b, which is comprised of the units
only, equal (n-1). Then we can write it out asdois:

10"2+10"3+10"*+10"° +...+ 10" "M +10"". (1)
Let us assume that b is divisible by n. If it doge,can write (1) as:
10"%+10"3+10"*+10"° +...+ 10" P +10"™" = 0 (mod n) (2)

The table of remainders after dividid®® by a prime number n shows us, that cycle of nedess,
which lasts from10° = (mod n) td0* = 1 (mod n) not inclusive gk Q)has the sum of remainders,

which is divisible by n. Integefl0” is 10" times as much as the previous one. Let us white
expression (2) as follows:

10" 410"+, +10"°+10"*+10"°+10"% = 0 (mod n) (3)
As we can see, the first summafn@™" =10", each next summand i€' times as much as the
previous one. To make the equation (3), we shorddepthat the sum of remainders of the summands

is divisible by n.10° = 1 (mod n). All that is left to find is such amber g, which will bel0" times as
much as the biggest (in this case as the last) sumdrof the expression of the left-hand side of the

equation (3), besides that the equality g = 1 (moehust hold. In our case 8" .

According to Fermat’s little theorend:0"" = 1 (mod n). The theorem is proved. (As it neenbe
proved)

RESULTS

If n is a prime number, its last digit is 1, 3,97,b is a number, which is comprised of the unitl/,0
and the amount of its identical digits equals (ntt¢n b is divisible by n. This rule is valid fall b,
which are comprised of the twos only (n doesemotwith O, 5), threes (n ends with 1, 3, 7, 9), fours
(n does not end with 0, 5,) fives (n ends with 1537), sixes (n does not end with 0, 5), sevens (
ends with 1, 3, 7, 9), eights (n does not end @jth), nines (n ends with 1, 3, 7, 9).

EXPERIMENTAL PART

111111 — complex number, divisible by 7 (becausepmtses of 6 units, 7 — prime number)
1111111111 - complex, divisible by 11 (because atsap of 10 units, 11 — prime number)
111111111111 - complex number, divisible by 13 #lose comprises of 12 units, 13 — prime number)
1111111111112121211 - complex, divisible by 17 (beeawsnprises of 16 units, 17 — prime number)
1111111111112221111 - complex, divisible by 19 (heeacomprises of 18 units, 19 — prime number)
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SHORT INTRODUCTION

Oscillatory chemical reactions are reactions tleans like they are oscillating between the reactants
products. I've invesigated Belousov Zhabotinsky )(BZaction which is very interesting due to a
characteristic periodic change of color from caesd to yellow (original recipe) or from red to blue
(author's recipe). When reaction takes place iy tlgn layer, it starts in certain centers andnfrthem,
continues to expand in circles. Also, reaction lteeis and this is seen as expanding concentigtesiof
different colors that have the properties of cheinizcaves.

EXPERIMENTAL METHODS

Experimental set up was specially designed in otd@bserve and precisely measure reaction. For the
BZ reaction is essential that solution is stirredliry all time Therefore, we designed magnetic stirrer,
since we didn't have any in our school.The expaninweas consisted of two parts. In first part of
experiment, we observed BZ reaction in stirred tsmhuand studied dependence of frequency and
temperature and dependence of color change andgeoih time. In second part od experiment we
observed BZ reaction in thin layer in Petri disll atudied formation of chemical waves and depersglenc
of velocity and number of centers of temperature.

RESULTS

Oscillation period of color of solution was detened by analysing photographs of reaction. Period
consists of three stages: 1. Sudden change of @wlor colorless to yellow (0-3 s), 2. Relativelysfa
recovery from yellow to colorless (3-30 s) and BeTslow return from colorless to yellow solutio®{3

70 s). Voltage shows the total decreasing trentd shibrt periodic jumps much lower than the maindre
Periodic jumps also have 3 stages correspondinipdostages of color change period and stages of
reaction mechanism. When the solution is heate&l piriod is decreasing, which means that reaction
accelerates. Using the Arrhenius equation, we t#tledi activation energy of reaction which has ae@al

of 0,72 eV. When reaction took place in thin layee observed Chemical waves. Most commonly
observed structures are concentric circles andalspWave frequency increases in time, and by
time,waves with highest frequency overcome all oligers. Elevation of temperature increases wave
velocuty and wave length, but decreases numberaokveenters. Frequency of waves still continue to
increase within one cycle.

CONCLUSION

The physical properties of oscillations in Belousthabotinsky (BZ) reaction in dependence of
temperature were studied. Activation energy of tieacwas calculated, and in the thin layer, the
chemical waves were observed which wave propent&s investigated. Magnetic shaker and precise set
of measurements were designed. Since with theegedipm literature weren’t achieved described tesul
author independently adjusted the recipe, whichesgmts an original contribution of this paper.
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Floating Water Bridge

by Carolin Lachner — German Team
phaenovum, Loerrach

1.)Introduction

Water is undoubtedly the most important chemical
substance of the world. Despite this, and in sgiitthe fact
that it is practically ubiquitous, it still reprege one of the
best explored substances, but not well-underst&adit
was fascinating for me to get to know an experinamd
phenomena that seems to be new and still not uloders
from the community of physicists. In the last thyeears a
lot of papers on this subject appeared. Dr. ElmachB
(Wetsus - Centre of Excellence for Sustainable Wate
Technology, Leeuwarden, NL), author of many
publications in this field gave me numerous hints f
experiments and for the theoretical considerations.

2.)Experiments

This phenomenon defies immediate perception: Hhfgh
voltage is applied to pure water filling two beakdwept
close to each other, a connection forms spontahgous
giving the impression of a floating water bridger Fhe
experiments discussed two beakers with 50 mm demet
and 80 mm height made of glass were filled with
deionized water, all filled 3mm below the beakadfes
with triply deionized water or water for car feates
(easier to get). Platinum electrodes were submeirgéiue
centre of the beakers, one set to ground potential
(cathode), the other on high voltage, up to 25 kv A
Leybold high-voltage power supply was used. Siree t
voltage generator had an inner resistance of %D tkle
output current was limitedo avoid the formation of
sparks, | approached the two beakers until theiddrs are

in contact. By increasing the electrical voltageater
climbed up the remaining distance. A stable watery
connection of several millimeter length is formeten a
high-DC voltage is applied. With platinum electrsdend

no electrolysis observed, a relatively high curi@amd mass
flow was measured. Once the beakers are sepatated,
bridge remains stable for almost a complete hour,
depending on several factors.

3.)M easur ements

To clarify this phenomenon | made measurements on
electrical (current, voltage, resistance) and meiciah
parameters (length and diameter of the bridge, rflags
between the glasses and force between the beakers).
order to analyze the heat flow and energy conversio

decided to make investigations by infrared camefde
problem was that this loaned camera was not abtaki®
videos. | developed a solution to solve this peablby
taking a video of the display of the IR camera,vdrich
the heat flow was shown. So | could visualize tleath
flow. This exhibited clearly that in both directomf the
bridge there are streams. Furthermore the bridgesihe
highest temperature of the surrounding water.

By theoretical considerations concerning electriead
mechanical quantities | could clarify the energy
conversion. Trials to measure the magnetic fieldthef
bridge didn't show any recognizable effects. FortHer
clarification of the phenomenon 1 tried to buildidges
with different fluids. With tab water there didiouild up a
bridge. But with castor oil | could build excellestable
bridges. Videos of the trials with castor oil at®wn on;
http://www.youtube.com/watch?v=XiprljMO1GQ&featur
e=related). | assume | was the first one, who made
investigations with castor oil. The current in these was
too small to be measured. The IR pictures in thisec
showed no warming of the bridge.

4.)Results

High voltage arranges water molecules in a linpasitive
and negative polarity by turns like a rope. A Wdedge
of one centimeter may bundle many water ropes waieh
composed of arranged more than hundreds of millidns
water molecules. | believe that the phenomenon was
caused by electrical dipole moment giHmolecular. So
the addition of an electrolyte will disturb thegaled
structure.
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X-ray imaging with Scotch- tape
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SHORT INTRODUCTION

Sticky tape is a quite commonly used device of ylay life. You can fix torn or broken things or
attach papers whereever you want to. Not thanargj but still widely known is x-ray imaging, e.g.
at the dentist’s or in hospital. But how do thage things come together in science? When unrolling
sticky tape in air fluorescence occurs, whereagsguum x-ray emission is produced. Are those x-
rays strong enough for x-ray imaging?

EXPERIMENTAL METHODS

For detecting x-ray emission with a photomultipliee team rolled up sticky tape in vacuum by a
motor. First the team tested various tapes of gtigge for appearance of x rays, then its deperydenc
on pressure and the velocity of unrolling stickyea

THEORETICAL MODEL

By peeling sticky tape charges are separated: dlhbeacomes negative, the unrolled tape positise. |
this voltage sufficiently high, electrons move frtime roll (cathode) to the unrolled tape (anode). |
air only low voltages are possible, because ofaaly €harge equilisation. Electrons are accelerated
by the electric field and hit nitrogen moleculeghe air. Those become excited and emit blue light,
which can be seen as fluorescence. In vacuum mpbdre light ist registered, but also x-rays doe t
higher possible voltages. As a result the electaits more velocity before striking the anode. The
atomic nuclei deflect electrons causing Bremsstiradyl one of the two forms of x-radiation.

RESULTS

Not all sorts of tape emit x-rays when unrolledd@dtuum. The X-radiation’s intensity is correlated t
pressure and velocity of the unrolling process.dlimg the same tape repeatedly, the amount of x-
radiation varies surprisingly. The team was ablsucessfully x-ray image metal objects.
KEYWORDS

X-ray imaging, sticky tape, fluorescence
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1. Introduction

has to be changed into:

A big question of modern cosmology is the not yet
clarified evolution process of galaxies. In thigretation

the so called starburst galaxies should especibly
mentioned, which have a rate of star formation lEgbve
average. After | heard of two students, who guessed
correlation between h-alpha submission and starburs
galaxies based on a small research of star formatio
nearby galaxie5’, | decided to get to the bottom of this
matter. | wanted to find a new and simple method to
observe starbursts, so that amateur astronomezsniik

Coanr = 2.5+

4. Results

timlu
|_|:|E I 12
Laelim

(2)

Ay

For the comparison between h-alpha and IR the index

Observation

have the possibility to identify them. Besides ivsthe
potential to define the vague term of starbursaxjak for
the first time.

H a-Index |
B N B O, Now

I°
C angel [*]

2. Observation

+  normal

® starburst

&

AGN

Linear (starburst)

Specific observations of the h-alpha emission livig,
narrowband filters, serve as an indicator to draw
conclusions from the process of star formationdtagies,
because high rates of ionized hydrogen gas is knmwn
mainly appear in regions of young star formationthe
run-up of the object selection was considered that
observation objects are in high enough galactitulzgs so
that the extinction of light is insignificant. Alsthe
galaxies should beearer than 100Mpc so that the red shift
is insignificant. In the first survey (Fig. 1) thHealpha

H a-Index Il

emission was compared with the visible spectrunthef
respective galaxy. The observations for this toddce

20

80 100

Fig.1 H-alpha Index I for visual spectrum

Observation
angel [°]

.
*

with a cooled CCD camera on a 20cm reflecting telps

normal
starburst

AGN
Linear (starburst

with a 35nm h-alpha filter and an IR/UV blocking filter.
To widen the field of observation | compared thalpha
emission with the IR spectrum of the galaxy in regand
survey (Fig. 2). For this pictures of tA&S of the Hubble
space telescopg& were used. All pictures were evaluated
with  special aligned astronomical image editing
softwarel®! like IRAF and Iris.

3. Theory

To find a comparable parameter for the ratio ofigha
emission and other wavelength a so called H-alpldaXx
was used, which is similar to the known colour aed™!.
For every galaxy | calculated the luminous intgnsit the
galaxy Iz, andd, for the two pictures and divided each

with its exposure timeéy, andt,,.

Cogy = 2.5 -log— 8=

@)

T Ur—Imal

Fig.2 H-alpha Index Il for IR

In contrast to all other galaxies the starburstprisingly
lay in both H-alpha indices in a clearly delimitetd
domain. These observations allow the conclusion itha
nearly every starburst galaxy the rate of star &iom is
almost the same. But this must be verified by catiive
research. This correlation could be a criteriodeéine the
term of starburst galaxies.
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Study of the Electric and Magnetic States of Multiferroic Iron-Oxides
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1. Short introduction

Nowadays the control of information is a key issue
for everyone that is why the way of the information
storage is a basic question. The capacity of modern
storage devices seems to be huge, but the quaftite
accumulated data is increasing rapidly, so we aregg
to reach the upper limit of present storage capacion.
Therefore the development of the memory units is a
current and important topic both for basic and for
applied research.

2. Theoretical mode

Modern data storage technologies use the
magnetization of very small ferromagnetic partiobes
the hard drive's discs. One of their main disaduvges

is that their magnetization can be easily erasednsll
external fields, and the storage process is reltiv
slow. According to recent research, if ferromagati
and ferroelectricity appear together in a matergaid
these properties have an effect on each othercane
possibly create a devitein which the storage of
information needs less energy, while data densiy a
processing speed increases drastically, compared to
present technologies. However, this so called
magnetoelectric effect is very rare and poorly
understood. Our prime purpose was to study the
magnetoelectric effect in the most promising fanafy
multiferroic materials, BiFeg) for which we needed to
prepare well defined sampfes

3. Experimental methods

The samples were prepared via the sol-gel chemical
method from nitrate reactants. Post processing for
purification included leaching with nitric acid ampdst
annealing at high temperatures. The resultant iaéger
were characterized by and*Fe Mossbauer
spectroscopy. The latter is a very sensitive mettwod
investigate the local electric and magnetic fieddsund
iron atoms with &'Co radioactive sourcé.

4. Result and conclusion

During my research work | studied Moéssbauer
spectroscopy, basics of multiferroics and the pajn
and purification of some multiferroic materials,
especially BiFe@ As a result, | have found that

vamitamas@t-online.hu
Zoltdn Németh, PhD, associate professor
E6tvds Lorand University

leaching out the impurities in BiFg@ith nitric acid is
not suitable, which is in contrast with literatudata.
Interestingly, after the post annealing of the p@iyn
products the same stoichiometry ofB%04 was found,

as after the dilute nitric acid washing. Our futptans
are the clarification of why do the BiFg©hanges this
way. We have to do element analysis and X-ray
diffraction on the samples. Besides, we plan the
preparation of further samples with little changss
parameters.

Keywords
Information storage, Mossbauer spectroscopy,
BiFeQ;, post annealing
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Figure 1. Spectra of the BiFe{samples after the
post annealing
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All Forms of Dimensions Explained by Physics

Arief Ridho Kusuma
Senior High School 1Samarinda East Kalimantan, Indonesia, ridhox8_04@yahoo.com

1 Introduction

Physics theory that sometimes have quite complicate
explanation have been
especially for the younger generation, but witholy
know about so many interesting things that cando@d in
it. Therefore we are trying to re-attract the yoemng
generation interest in learning about physics thémrough
a scientific explanation about dimensions and theiges
contained.

2 Content

So far we only know 4 dimensions are common in
life, it is obvious because only four dimensionsttive can
really feel its presence in everyday life. Thusploepose of
this exploration / scientific expression to représearious
forms of dimensions and their correlation with gaaticle
model as a comparison between a dimension witthanot
dimension.

In common usage, the dimensions mean parameters

or measurements which is required to define thpgmtees
of an object-ie length, width, height or size ahde. Here
we divide the dimension into conventional dimensod
fractal dimension. Conventional dimensions as sofne
them like, zero-dimension which is dot Dimensiongo
Dimension describes the movement between two points
this is the Dimension Line. The second dimensicstdbes
the movement among three or more points in onesplan
called the Dimension field. The third dimensiortédled
dimension of space. And so on up to N dimensioch ea
dimension has the points (vertices/ vertex) thatloaseen
and counted. In here we choose the cube as an éxamp
because it is the easiest form to be visualized.fotmula
to calculate a generic vertex on the cube is:

Vertex = 2°

In the development of knowledge, Einstein's
relativity theory emerged that define time as therth
dimension. While on the other hand, the fourth digien
should not be similar as time (time-like). Broadpeaking,
we must also consider the relationship betweenespad
the point. Room with conventional dimensions (disiens
with the number of integer), such as 3-dimensional
Euclidean space is space for classical physics;twikialso
still associated with the probability space of cuam
physics. Modeling particle here is usually a pohiatter,
in the "embedding space”, although in relatiorhi® t
geometry theory of relativity and quantum mecharnies
be used ropes and membrane models, such as ig strin
theory and M-theory.

already becoming obsolete,

In the development of knowledge, Einstein's
relativity theory emerged that define time as iharth
dimension. While on the other hand, the fourth digien
should be similar no-time (time-like). Broadly sk, we
must also consider the relationship between spaddhe
point. Room with conventional dimensions (with the
number of dimensions integer), such as 3-dimenkiona
Euclidean space, is space for classical physicehwh
also still associated with the probability spaceadntum
physics. Modeling particle in here is usually arpaif
matter, in the "embedding space”, although in ietatio
the geometry theory of relativity and quantum medte
we can use ropes and membrane models, such agg st
theory and M-theory.

Besides material particles, There are sound Pasticl
which hereinafter will be referred as "phonon” whis the
guanta of sound waves. The advantages of the phbaon
ordinary material particle is that it can be a pdMonad),
without causing problems such as the modeling aftpo
particle / material at the center(singularity) tddk hole.
Model phonon in the speed of light can also beleasi
compared to conventional particles and tachyon
(hypothetical superluminal particles that have imagy
mass). By itself, it could represent the beginniagd
evolution of the universe with an alternative metsm,
which is different from the various scenarios which
resulted from the application of the theory of gahe
relativity.

There is also a fractal dimension of space thatato
have to refer to conventional dimensions at alt,dmih
point and space can be constructed by evolutionary
mechanism "linkage dynamics" which "particles" were
called "gebit" (geometrical bits), or specificalfgubits "-
guantum bits. Every gebit connected by "noise 4 as
process, and after all gebits connected, diretthjli bring
the space dimension. So, we can conclude thatithefe
dynamics" does not have to be in a particular dsiwem
but the mechanism itself would form a dimension. ¢&e
take an example that may be approaching the conéept
linkage dynamics itself, like the similarities betswn
galactic filament universe and neurons in our brain

3 Concluson

If we observe closely, the topic above is a vetgristing
topic to be discussed with the expectations ofythenger
generation will interest in theoretical physics @is still
evolving and need its successor.
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Resonance. Fenomenon of a cup above the surface

Eliza Bashska
“Creative Group Quark” Youth Palace in Katowice, [Rod, ula@pm.katowice.pl

1. The purpose of the investigation

My purpose was to verify if, and how changes imjfrency
of a sound, depends on the position of the cupsipaze. In
particular on the distance from the cup to theasgfof the
water.

2. Method of the investigation

For my research, | used a plastic cup, of an apmate
shape of a conical frustum 9,8 cm long, The cup plased
upside down above the water surface. Two suppartdst
were used to keep it stable, while | was tappirgglibttom

of the cup. Microphone was placed next to the alpput 4

cm above the water. The distance from the cup @ th
microphone was also 4 cm. | made a sound reconds fo
different distances from the cup to the water.

In order to make these records useful for my irigasion, |
used an application “audacity”. The program wasgisa
Fourier transform (spectrum analysis) in order ¢magate
graphs. Every wave, even most complex, is buitimiple,
sinusoidal waves in diverse frequencies [2]. Thaokthe
Fourier transform, it is possible find frequenciefs this
simplified waves and moreover compare, which fregies
are louder than others.

In second part of my research | placed the cup hovex
the floor, away from any obstacles. In a second, pavas
about to check if the sound spectrum varies with th
changes of an amplitude of a vibrating cup. It nsednvas
varying the strength with which the vibrations d&tcup
were forced. Again, | made records and graphs.

3. Results of the experiment

Results clearly show, that the sound spectrum d®gng
when we place the resonator next to the watert, Rive
observe differences in the location of the furtharmonic
tones. Changes in first aliquot start if we plabe tup
within 5 cm of the surface.

According to my research, when the angle between
opposite sites of cone is small, that is less @@amegrees,
and the difference in diameters is within 3 cme th
resonator will have resonant frequencies approxiyat
equal to those of a tube with one end closed, wstdme
length. The equation has got a form showed below.

f=% (1)

Where,f is the frequency of a resonator, n an odd nuntber,
the length of a cupz denotes a phase velocity [3]. Research
was conducted in temperature of 19 degrees. That rafs

the calculations (Eg. 1) was about 868 Hz. The nasb
frequency of the cup | measured, equaled to 866 Hz.
Research shows, that the frequency of a first harrone
lowers as we shorten the distance between thecsugiad
the cup. | wanted to make sure, if the same hapfoerel
aliquots. | chose one, that would probably be wared as
the loudest by human ear. The frequency of thisnbaic
tone rises. In this case, the difference is thieeg larger.
It is about 600 Hz, while previously it was alm@&t0 Hz.
In the second part of my investigation, | intendegrove,
that gifferent forces causes changes in sound rgpect

60
40 - -
20

0 ==

3 5386 10769 16153

21 536[HZ]

Fig. 1 Cup’s sound spectrum

On a graph showed above, lighter series denotesiads
spectrum of a cup, that was forced into vibratianth a
strength | normally used in a first part of my rsh. The
darker series shows sound spectrum of the samebeup,
this time, the force used was four times greater.

4. Conclusion

We can easily imagine, that the surface of the wege
somehow a boundary for the wave. In summary wave
should shorten. Well, if it occurs exactly as weent the
frequency should rise (Eq. 1). In fact, for a fiadijuot we
observe the opposite situation. Also, | checked twika
happening to further harmonic tones. It occurréat the
second one is getting higher as we shorten thardist
from cup to water. This changes occur, because the
boundary conditions are different. Propagation Gives
changes. On the Fig. 1, we can see the resuftsysecond
research. The harder we tap the cup, the amplinfde
vibrations is greater. In this case, plastic islonger a
linear-elastic material - strain is not directyoportional to
stress [1,4]. The more non-linear system is, theremo
harmonic tones we can distinguish [4]. Only theueabf

the first aliquot remains constant.
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The physics of a YO-YO

Filip Maska
“Creative Group Quark” Youth Palace in Katowice, lBod, ula@pm.katowice.pl

; potential energy, the kinetic energy of its lineastion and
1 Introduction the rotational energy. The total energy should ezse in
time due to friction. However, it turned out thaetsum of

The aim of this work was to describe and explaigsptal these three components does not behave monotgninall
processes which take place while playing yo-yo. In time, what of course would violate conservatiorenérgy.
particular, | was interested in a study of the iomtof a In order to solve this puzzle | had to carry outdapth
free falling yo-yo and transformations of its energ analysis of the the yo-yo's motion close to "bongti

points, i.e., points where the yo-yo reverses fhection of

motion at its lowest position. Precise measuremartand
2 Method of investigation these points raveled that for a very short periad pf the
energy is transferred to the string (it is strethhend then,
when the energy is returned to the yo-yo, its kinehergy
suddenly increases. In order to analyze this psodes
derived an equation of motion of the yo-yo. Theatmun is
too complicated to be solved analytically, therefoa

numerical method (the Euler method) has been wsédd
1. yo-yo's motion was filmed with a camera and then jts solution.

]Eraemp;osmon of the yo-yo was measured on each Apart from the study of a freely moving yo-yo, hig work
’ | also analyzed the case when the yo-yo is driverab
2. a strobe lamp was used to make a photo with player. The motion of the driven yo-yo was filmeatdaan

The work consists of two parts: experimental and
theoretical. Within the experimental part | prebise
measured position of a freely oscillating yo-ycdsinction

of time. Two methods were used:

images of the yo-yo at several regular intervals. appropriate equation of motion has been derivedthis
The former method was useful in studying the ysyo' Case, however, the motion was much more complicated
motion in long periods, whereas the latter one wease | had to use the Euler-Lagrange equations to dettiee
suitable for precise measurements around partipaiats. equation of motion. Then, the equation has been
The experimental part included also a measurenfetiteo numerlcally_ solved using the same Euler methodclwvhias
yo-yo's mass and momentum of inertia. The lattemtjty been used in the case of free yo-yo.

was determined with help of a torsion pendulum, civhi
oscillations were measured with an infrared device

connected to PC. 4 Conclusion
] Precise measurements of yo-yo's motion revealedstheh
a simple toy may exhibit a fairly complex behavidsing a
mathematical model | was able to explain it notyonl
0.8 ¢ 1 gualitatively, but also quantitatively.
E
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From the dependence of the yo-yo's position on tinvas
able to calculate its velocity, what in turn allavene to
calculate components of the energy of the yo-ye: th



Research on thermoelectric module’s efficiency

Jakub Sawicki
“Creative Group Quark” Youth Palace in Katowice, lBod, ula@pm.katowice.pl

1  Thepurpose of theinvestigation

The purpose of my investigation is to measure tiésc
cooling power in function of current flowing.

I will make an attempt to determine the peltier flornt
of the p-n joints of the peltier device.

2 Pdtier device

It is build of a set pillars made of the semicortducwhich
are connected one by one using ordinary conduEach
pillar is made of either p-type or n-type semicoctdu
During current flow through the cell heat is tramgpd
from one its side to the other. Peltier effect idized in
such a device.

Fig.1 Peltier device’s structure

3 Method of investigation

3.1 Measurement set
The module is a 5 ampere TEC1-12705 4 cm X 4 cm
X 4.2 mm.

The module sticks from the cooling side to an ahiom
block and from the other to a water cooling elem@te
cold aluminium block is isolated using 5 centimetief
polystyrene.

There is only a single hole for one thermometerictvinead

the temperature of the block. The second thermamiste
placed on top of the water block and measures the
temperature of the hot side.

The Peltier device is connected to a current sowrdtieh
provides me with constant current between 1 and 6
amperes.

3.2 Measurements

Data collected from thermometers is processed USkugl
and cooling power (for difference of temperaturesieen
sides zero) is measured using interpolated valoen fa
graph of cooling power in function of temperature
difference between sides.

It should also be possible to calculate the pettosfficient
value using the formula:

4.1

4

P=Nni-Y/ 8

N

@)

Results

Cooling power

35

Cooling power in function of current
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Cooling power is linear for this range of currents.

Fig.2 Cooling power versus current

4.2 Pedtier coefficient
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Fig.3 Peltier coefficient versus current

Peltier coefficient of my Peltier device is equalt2 volt.
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Levitron — magnetic levitation

Margareta Pelesz
“Creative Group Quark” Youth Palace in Katowice, IlBnd, ula@pm.katowice.pl

The purpose of the investigation

My work concern mechanic of levitron — a toy, which
consist in the levitation phenomenon. My objectivas to
present a theory explaining the operation of lewtrand
execution of experiments to check the validity ok t
theories contained in publications and make
phenomenon of magnetic levitation more understdiedab

Method of the investigation

In my research | considered the levitating spinriomg and
the specificity of the magnetic field generatedrbgignets
placed in the magnetic base.

Research of the magnetic field generated
by the base magnet

In many publications It's said, that magnetic éofiom the
base has the smallest value in the center of bhakerided

to check it by visualization with ferromagnetidrijs. My
objective was to obtain cross sections of the miégfield

in two important heights: On the height on the top
untwisting and on the height of the top's levitati8o far, |
haven't seen any publication in witch ferromagnétings
were used to investigate levitron's magnetic field.

Research of the levitating top's rotary
motion

To measure the rotational speed I've used theesitfbct.
This method is commonly used for measuring thetimtal
speed of rapidly rotating objects.

I've made a strobe shield which has 18 black andewh
sections and | put it on the top. Then | was slynivith
flashing light on a stroboscopic disc. Flash fremuyewas
regulated by a generator in the range of 50-2kHz.

Results of the experiments

The results of my experiments are not explicitly the
theory contained in the publications.

Result of the magnetic field's research

On the height of the top's untwisting magnetic dfies
inhomogeneous, but it has axial symmetry. In thatereof
the base there is a circular neutral place in miagfield,
where is no magnetic forces.

the

On the height of the top's levitation magnetic digb
homogeneous and its lines are extending slightlyTingre
is no more neutral place in the field.

Fig.1 Magnetic field from base on the height of thp's
untwisting.

Fig.2 Magnetic field from base on the height o thp's
levitation

Result of the top's rotary motion research

Measurement have shown that maximum frequency ef th
full representation of the strobe shield was 460Hz.

A=Kk/18 T 1)

Thanks to Eq.(1) I've count range of frequency emdje of
the rotational motion's angular speed, which &2:25 Hz,
and 139-157 rad/s.

Thanks to many analysis | was able to determine the
equilibrium position g, which for my toy is 58 millimetres.

2)
- * B%XHZXHIJ
0 mg

Conclusion

| hope that my investigation made the phenomenon of
magnetic levitation in levitron more understandable



Acoustics of rubbed singing bowls

Mariusz Nowak
“Creative Group Quark” Youth Palace in Katowice, I|&nd, ula@pm.katowice.pl

1 Singing bowl — What it is? i(r;t_erfg;ence images and the image of quadrupolatiad
ig. 3).

Singing bowls are forged from brass containing darg -

amount of tin for several thousand years in Himafay

region and India. They have many applications, ggssels e |

for eating and drinking, sacrificial dishes, instrents for

music (inverted bells), or for sound therapy usetiealing =

[1]. However, they have very interesting featurt! you
rub them water inside gives an impression of "Ingjli at
room temperature.

2 The aim and methodology of work

il e 3 s 4 bt L SLH
The aim of my work was to investigate bowl vibrascand Fig. 2 Frequency spectrum of acoustic wave emlhted
jumping water drops. Investigations were made im tw rubbed bowl.

cases: the bowl excitation by striking with maléetd by
rubbing the edge with the dowel. All measuremenésew
made using simple equipment. Sound was recordell wit
dictaphone and then transferred into a computenlysis

of the data was done using the freeware AudacBybgta
(Unicode) software. The frequency spectrum was
determined. The period and frequency of beatingewer
established. The damping coefficient was calculf2¢d

e pbeal.

Fig. 3 Vibrations of bowl edge evoke the emissibwaves
similar to quadrupole radiation.

* o Jwallm,

o 4  Conclusion
Fig. 1 Image of the time dependence of acousticewav

emitted by impacted bowl. Singing bowls are polyphonic instruments. Vibrasioof

rubbed bowl are different than those observed attéting
it. Probably when we rub the bowl there is diffargme of

3 Results of the experiment quadrupole than after striking it (two dipoles thate
slightly transferred between each other along tihection
Examined bowl, after a strike with a mallet, engitoustic perpendicular to dipole lobes and vibrate with 186ase

waves of frequencies 280 Hz, 798 Hz, and 1473 the T difference on the other sides of the bowl). "Bailinof
observed (F|g 1) beating frequency 3.35 Hz COUBdB to water, which is observed in the case of rubbed b(BNh

frequency of delta brain waves. This type of waves consequence of interference of wavgenerated by strong
evoke deep trance and this fact proofs the usedalmd vibrations of the bowl edge.

singing bowls for meditationThe logarithmic damping

decrement equals 0.166. References

Rubbed bowl emits waves of the following eight e oo
frequencies (Fig. 2) 139 Hz, 804 Hz, 1476 Hz, 2279 |11 G. Verbeke, "Singing Bowls: An ABC", Pilgrims
3190 Hz, 4215 Hz, 4794 Hz, 5379 Hz, and many haitson Publishing, Varanasi 2005.

(one can observe over 30 harmonics of the basiatin [2] F. S. Crawford Jr, Waves, Berkeley Physics Geuvol.
with frequency 139 Hz). On the surface of watelinfij 3. PWN, Warsaw 1972.

bowl excited to vibrations one observes interesting



Adhesive Tape

Pawet Promny
School of Interplanet University, Mars, school @mars.edu

1 Introduction

The subject of my research is adhesive tape. Isftion

determining the minimum force necessary to unstack
piece of tape, | investigated according to tempeeat

pressure forces, surface type and angle peel.

2 Adhesion and cohesion

Adhesion and cohesion is the intermolecular intéras.
Adhesion is the force that is between two diffeqgmgsical
bodies, as well as between their surface layers,

While stick the tape we have the structure of sgfdC
tape) - liquid (glue) - solid (surface).

Adhesion is between the tape and glue, and alseeket
the glue and the surfaceThe measure of adhesion, is the
work per unit area, which needs to be done to liaag
body in contact.

Tape

.p - ........-'

- Glue

ll;|‘gh“"

Surface

Fig.1 Scheme

3  Measuring system

Fig.2 Measuring device

On the right side hangs weight, this is conneabetti¢ tape
using the lineBy use this solutions, | didn’t have to peel
the tape manual, which could affect on the measen¢m
accuracy.

4  Experiments- Temperature

Adhesion of a very large extent depends on the
temperature, the relationship between the coefficief
viscosity and temperature, shows equation (1)

B )
= Ale T- Temperature [K]

Measurements were at 7, 26 and 42 degrees certigirad
the latter case, the belt is unstuck from the hgaplate at
this measurement the glue made structure in the fofr
threads (Figl)From measurements can conclude that the
adhesion decreasing with increasing temperature.

Fig.3 Structure of glue

5 Concluson

| calculated the percentage impact on parameterfofoe.
Temperature 41%, unstuck angle 26%, feed force a6
surface type 16%.



M echanic laser

Tomasz Kumor
“Creative Group Quark” Youth Palace in Katowice, [Rod, ula@pm.katowice.pl

1 Introduction

Before | start writing about my project | want taention
something about how my project was created. At the
beginning | had to choose topic. It was a littleé bard
because | wanted to do something interesting. lle@sng

for inspiration in world around me and | noticedagty
force. Maybe it's not unusual or innovative, butdn be
very interesting. | used only the basic phenomeaod |
achieved exciting results.

2 How to make gravity amplifier Fig.2 My amplifier is working

To built my amplifier you need some different-sized .

aluminium or wooden blocks. You have to put thelseks 4.1 Friction

in queue (Fig.1).

One of the most important factors is friction. WHention
between block and base is high, the axis of blattion
will be near base. Transfer of energy is betten the case
of low friction because in that case we would lasket of
energy.

P

4.2 Distance between blocks

Tt The next important factor that has influence oricifcy
***** of my amplifier is the distance between the blodkisave
noticed that when we change the distances betwsam t
properly, we are able to increase efficiency o$ tainplifier
by a few times

Fig.1 Scheme of my amplifier
And now you have to collapse first block and you can

observe how my amplifier works. 4.3 Number of blocks

3 How does it work? Another important factor influencing my amplifierssults
is the number of blocks it consists of. Namelywid have

) o two amplifiers with identical number and size obdks and

If we collapse first block, then this first collass second we take the shortest block from one of the ampéfieve

etc. First you have to put some work to knock fiestd can observe that the energy produced by the longer
then more and more blocks will fall and their eryevgll amplifier is much bigger.

grow. The rules of work are very simple, but we can
analyse some interesting factors.

5 Measurement method

4 Optimization _ _ _ 3
To investigate, what influence on my amplifier hdaetors
) ) o mentioned above, | had to construct a device whiohld
The most important part of my investigation was gnaple me to measure the amount of obtained eriEngys
optimization factor, which has influence on effivdy of why a pendulum turned out is the best solution bsea

amplifier. | wanted to check what happens whenange thanks to it | can compare energy produced by theliier
base or distance between blocks. Now | want to Samm designed in different ways.

these factors.



The investigation of pictures forced by convection with artificially made

gradients of temperature
David Aznaurov
Advanced Education and Science Center of Moscow State University, science@aesc.msu.ru

1. Introduction:

Convection is the transfer of a heat in liquids or
gases, accompanied with mass transfer. The
substance transfer can be managed by changing
temperature gradients in some areas. Visualization of
such a motion by impurities leads to the "pictures’,
which form different patterns. In this work
convection currents are created by the heaters of
various shapes and sizes. The form of patterns
depends on the location of the heater. The simplest
case is circulation. It takes place when the heater is
located in the center of the vessel or on the periphery.
Thiscaseisillustrated in Fig. 1

z ! z

I I I F— 0

\

E >3 e >

= ( o K

Fig.1 Fluid circulation, depending on the location of

the heater
2. The purposes of the
investigation are:

1. To investigate the convective structures
(pictures) arising in fluids with different
locations of heaters and different temperature
gradients.

2. To invedtigate the dependence of the velocity of
convection currents on the location of the heaters
at the surface and at the bottom of the vessel.

3. To get the pictures of visualized convection

currents in the liquid for various system
parameters.

3. Theresults:

There are two types of convective structures. circular
and radial. In some cases, the resulting flow patternis
a superposition of radial and circular structures.
Radial structure is a set of stripes, directed from the
periphery to the center. Circular structure is a system
of concentric rings. On the rings appeared
disturbances that drifted along with the rings from the
center of the model along the radius, forming a radial
structure.

The dependence of the velocity of bottom and surface
convective flows on the heating power is complex. It
isillustrated on the Fig 2.

Dependence of the bottom and surface currents
on the heating power
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Fig.2 Dependence of the bottom and surface currents
on the heating power
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The Domino Effect

Egor Kotelnikov

AESC MSU, Moscow, Russia, science@aesc.msu.ru

1 Introduction

A row of dominoes, standing on edge, will undergo a
cascade when the first domino is tipped. In this process
every element knocks the next and imparts an energy to it.
In this process the potential energy of every domino
changes into the speed of moving dominoes and losesin the
dominoes impact.

1.1 The purpose of theinvestigation

The purpose of thiswork is:

The investigation of wave speed dependence on various
domino parameters, such as the number of elements, the
distance between dominoes and their dimensions.
Theoretical examination of falling domino process:. creation
of the mathematical model of the process, comparison
between the cal culations and experimental results.
Examination of the falling domino chain composed of
unegual dominoes.

1.2 Method of the investigation.

The process of domino cascade was filmed on a video with
using of the speed camera with frame rate 2500 fr/sec. The
equal dimensions dominoes was located at the same
distance between neighbours. First domino started from
rest at a position of an unstable equilibrium. An image from
the camera is presented in Fig.1. You can see the falling of
steel dominoes 4 cm height and located at space 2 cm
between them.

AANARNEANE

Fig.1 Falling dominoes

1.3 Results of the experiment

With using a computer data processing the dependence of
the time of domino falling on the number of elements, the
distance between them was measured. The dominoes of 3
types of material were used. The results of the
measurementsis presented in Fig.2.

Falling time of domino chain with
Tz"ge' sec different spaces
! 445 Mmm
1,5 . 40 mm
<>’ @ 35 mm
10 . * ’00 e::. o®? 4 30 mm
0,5 P 4 03*; 3_$_°¢<> ¢ 25 MM
' ta228 ssssese
s3d#8838TSLRTITIT ] | o
00 Le*=l * 15 MM
0 2 4 6 8 10 12 14 16 18 20 22
Domino number

Fig.2. The experimental dependence of falling time on the
number of dominoes for different spaces between
dominoes.

The program for computer calculations was written. Time
of a row of dominoes falling without friction between
neighbors was calculated. By using this program the
dependence the wave of falling dominoes speed on start
speed of the first domino was calculated. The calculation
results show that the speed of falling dominoes reaches its
constant value. This stable speed depends on the geometric

parameters of dominoes.

The falling time of a domino chain composed of unequal
elements was calculated. The domino of different masses
was examined (cases with growing and decreasing masses).

1.4 Results

The theory of the dominoes falling was developed. The
wave speed of faling dominoes was observed
experimentally and theoretical.



On alevitating magnetic top
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1 Introduction

Two magnets can repulse each other so stronglythigat
lightest of them (top) can float on the magnetédiof the
other. Without further constraints this situatienuinstable:
the floating magnet flips over or slides off sidgwainless
it can not do this, e.g., when the motion is lidit® a
single dimension as with two magnetic rings along a
vertical rod. More interesting is that a floatingagmet can
become stable when it rotates. This is levitatiba]: the
two magnets (base and top) together are a "levVitidaw
rotation makes the levitron stable is best expthime[3],
the relation between stability and gyroscopic pssim
around the local magnetic field in [4].

The purpose of investigation is to find conditidios fast
top take-off and to find the sizes of levitatiomgian versus
sizes of base magnet.

2 Construction

In the present study
we construct the
levitron with NdFeB
base magnet, see
Fig.1. Initially the
top is supported on a
plastic lifter plane,
which is then put in
the proper position.
Since in the levitron
the upward magnetic
repulsion balances
the downward force of gravity, the axis of the matim
field must be as close as possible to the verteain
though the base magnets may be sitting on a thbleig
not exactly horizontalThe innovation in our setup is to
make the base magnet out of two magnets, one on top of
the other. By moving one of the magnets with respect to
the other it is easy to change the direction and strength of
the levitating magnetic field.

Fig.1. Construction of levitron

3 Resaults

First we investigate the initial phase of top moeain

when the top is still rotating on the plastic liffdane. It has
been found in experiment, that precession of thagauite

strong at the lower positions of plastic lifter. Wwiever

during lifting of plastic plane precession is imradly

disappeared while rotation of the top around K gspin)

continues. We found that suppression of precession
initial phase (the top is still on lifter!) are re=msary
condition of successful top take-off and it's fugthstable
levitation.

We further assumed that suppression of top premessi
lifter occurs due to the presence of friction forceo
confirm this assumption we carried out series
experiments and got the following results: i) sgsion of
precession and top take-off is impossible if lifserrface is
covered by ice, ii) stabilization of precession gsite
efficient for lifter covered by sand paper, butdakf is
impossible because of spin slowing down, iii) dtahtion
of precession is quite successful when lifter sigféas
optimal friction coefficient (plastic, glass, etc).

The main phase of top movement - levitation ofttpewas
studied in experiment and the results were compuaiitd
numerical estimates. We registered levitating mégriep
with high speed camera and got various data aofigdion.
It has been shown, that limitation factor is fictibetween
the top and air. Angular frequency of precessiazbihertz.
Experiment has shown, that region of stable d¢iaih has
conical shape, with height about 3 mm, diametemr8,
= - Situated at height
T about 50 mm from
-~ base magnet. We
k, made a numerical
k " calculations, based on
equations, suggested
in [2,3]. The results of
our numerical
calculations, shown in
Fig.2, confirm data,
taken in experiment.

of

Fig.2. Regionof levitation

4  Conclusion

As a result of the investigations is found:

1. Suppression of the top precession during takefotfop
from the lifter is occurs due to friction force been the
lifter and the top.

2. The region of stable levitation has conical shaphere
are find the size of this region in depend from iz and
form of the base magnet.
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The EFFECT of DOPANTS NH4F, MgCl, and SbCl; on the CONDUCTIVITY of SnO2 COATING

GLASS PREPARED by SPRAY PYROLYTIC TECHNIQUE and the DYE-SENSITZED SOLAR CELL
Chanikarn Khanutwong, Punthira Chinotaikul, Preeyaf angnirunkul
Mahidol Wittanusorn School, Thailand, cotton_ai @hotmail.com

1 Introduction

Tin oxide is one of the most widely used transparen
conducting oxides because of its two chief properti
namely electrical conductivity and optical trangrany. It
is mainly used to make transparent conductive ngatfor
liquid crystal displays, organic light-emitting dies,and
solar cells. Therefore, Tin Oxide was chosen talpece a
conductive glass with Sh,F,Mg as dopants respdygtivg
using spray pyrolysis technique. Moreover, the cotigle
glasses can be adapted to make a dye-sensitizad csil
which will provide another source of alternativeergy.
Transparent conducting films act both as a windomli§ht
to pass through to the active material beneath anan
ohmic contact for carrier transport out of the pivottaic.

Fig.1 The principle of dye-sensitized solar cell

2 Objectives

There are three main parts of this experiment yabgd
about a) the effect of SnCI2:2H20 concentrationtio@
resistance and the transparent of mirrors b) tfiecebf
three types of dopant(Sb,Mg, F) on the resistamckthe
transparence of mirrors and c¢) making a simple- dye
sensitized solar cell..

3 Methods

Tin chloride (SnCI2.2H20) was used as a sourcetifor
oxide. For the undoped tin oxide thin film, thewgan of
0.8 M tin chloride in ethanol was used as a prexurs
solution, and then dissolved to prepare 0.4, 0.2, &hd
0.05 M tin chloride solutions. To prepare fluordeped
tin oxide thin films (FTO), Magnesium-doped tin d&ithin
films (MgTO), and antimony-doped tin oxide thin
films(SbTO) on glasses, solutions with the conaian
ratio between SnCI2.2H20 and each
0.125,0.25,0.5,1 and 2 were used as precursoricmut
The aerosols were sprayed on the hot glass thakegsat
350 £ 15 °C and then kept on heating for 10 minuté®
electrical and optical properties of films were idtaerized
by multimeter and UV-visible spectrophotometer
respectively. The first step to make a dye-seritizolar

cell is to choose the mirror samples with the same

property.The first one is painted withFeClI3 0.1MD&mM3.

dopant

Hold the mirror above NH3 solution in order to make
rough surface on the mirror and paint again with
hexamethyl pararosaniline chloride.Then make thia th
layer of the iodide electrolyte spreading over adiative
mirror. The two plates are then joined and sealed
together.After that, measure the voltage of dyesitgzed
solar cell change under the UV condition.

4 Resaults

According to the result, the resistance of tin exidin film
decreases when the concentration of the SnCl2.2H20
solution increases. For FTO and SbTO, the resistanc
decreases when the concentration ratio of the isaolut
between SnCI2.2H20 and the dopant increase, and the
resistance decreases greatly compared to undapeditie

thin film. The best FTO film exhibits the resistiviof 24 k

Q for the concentration ratio 2, and the best Sbi@ f
exhibits the resistivity of 23.19 K) .For MgTO, the
resistance decrease slightly compared to undopeaiide
thin film. Resistance reaches the peak with
concentration ratio of the solution between SnCGi2Q
and MgCI2 0.25, then decreases when the concemtrati
ratio increases. The film-transmittance is in theme
pattern for all mirrors; decreasing over wavelerZgf-300
nm and then increasing when wavelength increasetheo
Dye-Sensitized Solar Cell part, the dye-sensitadr cell
that use Tin oxide thin film (0.2 and 0.4 M), FTO
(concentration ratio 1 and 0.25), and MgTO (coneditn
ratio 1) can affect to 365nm wavelength UV since th
voltage changes when getting UV.

the

Fig.2 The conductivity
glass.

Fig.3 The dye-sensitiz
solar cell.
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Modeling of the Blue Moon Effect
(Physics)
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The goal of this work is to investigate and dem@istthe so called “Blue Moon” effect
by using a simple colorless ground glass. The wegaingular-optical model was proved using
the Berry’'s chromascopic technique. Under constaerawas also the “Red Moon” effect
emerging in the regularly scattered wave component.

THEORETICAL PART

If a white-light probing beam passes a one-sidemurl glass the regular scattered
component accidentally becomes partly colored. Tdgsinating phenomenon is possible under
the condition that surface roughness is comparalitle the light wavelength. The applied
model of transition layers with a weak index ofraetion explains the appearance of colors with
respect to the roughness depth observed in praciibe observed modifications of the
normalized spectrum of the forward-scattered corepbf a polychromatic beam originated
from interference, in consequence with the phen@ésingular optics.

EXPERIMENTAL PART

Observing a white-light source through a colourlglgghtly rough surface obtained by
one-sided grinding of a glass plate with corunduith & mean size of grains about 7-10 nm we
noticed surprisingly intense colouring of the sayravhich varies from turquoise to magenta.
This effect cannot be explained as a result oicsgkeabsorption. Fig.1 illustrates the colours of
the forward-scattered component (a, b, and c).cbihaurs of the back-scattered component are
illustrated in fragments d, e, and Ay (= 4358nm, A, =546.1nm and A; = 700nm). The pairs

a-d, b-e and c-f correspond to the effective depthe transition layer of 88.36 nm, 110.73 nm
and 141.93 nm respectively, which are close ta0the mean diameter of the corundum grain.

a b C d e f

Fig. 1. Chromascopic simulation of the forward scatterachjgonent of white light
induced by a colorless glass rough surface.

DISCUSSION

The results are in agreement with the alternaticdhe colours observed experimentally.
Thus, blue shift takes place for smaller depthghef transition layer, and reddening of the
forward-scattered light is observed for larger depif this layer. It is obvious that the inverse
sequence of colours is observed in the reflectdd.li
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Shadow of image and some interesting optical experiments.

1. Hasavirtua image got a shadow?

2. Isit easy to observe interference phenomenon in thin layers using simple house-hold

objects?

3. How to demonstrate Mi diffraction for high and university students?

Our research dedicated to the answering the questions mentioned above. Due to the lack of
the experiments in Ukrainian high and secondary schools students conceptions and reasoning in
Optic have revealed that they have incorrect knowledge and misunderstanding in some basic
optical concepts.

The main goa of our research isworking out the entertaining demonstrations and
experiments in Geometric and Wave Optics and investigation the following phenomena:

» Theshadow of areflection in the mirror (Does avirtual image cast a shadow?);

* Mi diffraction on atiny spheres (air bubbles);

* Interferencein thin layers (simple experiments with broken Christmas balloon).

To receive the results we have decided the following tasks:

* Examining literature and Internet search;
e Making an experimental set up and methodology of the experiments;
« Theoretical explanation of physical phenomena mentioned above.

Experimental part
1. The shadow of areflection in the mirror.
To make the experiment we use:
flat mirror (20* 20cm);
* asymmetrical object;
source of light (alamp);
*  paper screen.

2. Todemonstrate Mi diffraction the experimental set up in pic.1 has been made.

3. To demonstrate the interference phenomenon we use broken Christmas balloon and a
green laser.
Results:
1. The reason of double shadow is the light reflection from both sides of the mirror.
2. The experiment and demonstration of diffraction on the tiny air bubble have been made.
3. Interference in thin layers can be easily observed with the broken balloon and laser pointer.
The experiments and demonstrations described above can be easily prepared and demonstrated at
the physics lessons for high and university students.

List of references:

1. M.Born, EWolf Principles of optics// Moscow 1973

2. R. Yarovaya, N. Makarovskii, N. Lupashko Influence of alaser beam on the motion of gas
bubbles in an absorbing liquid// Sov. Phys. Tech. Phys.33 (7), July 1988.-P.817-820

3. MojcaCepic Does avirtual image cast a shadow?// Faculty of Education, University of
Ljubljana, Ljubljana, Slovenia.

4. Mojca Cepic Underwater rays//Faculty of Education, University of Ljubljana, Slovenia



The scheme of Mi diffraction experiment is demonstrated bel ow:
Pic. 1

Convergent lens
fF=5-10cm
Cuvette

(]
50—60 A — size of bubble

Screen



Coloring the Specular Component of Scattering Radiation
(Physics)
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The goal of this work is to investigate mathemaiyca new method s
of encoding specially prepared color pictures ustogventional ;;-;:7'

optics devices such as a slide projector or a fickeder. The JEESSES
recordings can be produced as surface relief siestand areff

working like a phase grating. Some natural objéikes nacre (Fig. &
1) are colored just in that way.

THEORETICAL PART

If the object is a periodic diffraction structutie projection lens/ ™
(fig.2) acts as a spatial filter. The condensemf®the image withinkEs B

the angular aperture. If the periodicity d of the object is small rjg 1. Mother-of-pear
enough (d= A, wherel is the shortest relevant wavelength) only the

zero diffraction order can be transmitted. All _ _ Screen
higher orders (+1, -1 ...) are located outside the D'ff“"(‘jc“on

lens aperture. Wavelength selectivity can be oraer
obtained for step-like phase gratings which ><

Object

transmits all light into the zero diffraction orde
for A =mla, where m is integer, and diﬁract{
all light into higher orders fod = (m+1/2)[a,
where “a” is the optical path profile. For gratingCondenser
amplitudes a > 400 nm surprisingly intense
colors can be obtained.

Projection
lens

Fig.2. Slide projector.
COMPUTATIONAL PART

The intensity spectrum A( of the light which reaches the screen can be dgwyen

i(A) =s(A) [t(A), Q)
where s @ )is the spectrum of the light source ahdl (is)the transmittance (zero order
diffraction efficiency of the diffractive structureWe can computd A( using scalar wave
theory. It is interesting that in the zero diffiact ordert @ )is independent of . For purpose

of getting saturated and intense colours a stepghase grating is the simplest approach. For a
given peak-to-peak optical path amplitude “a” we¢aniba zero-order diffraction efficiency

t(A) =cos (ral A) 2
The range of colours which can be produced in #me Ziffraction order by step-like phase
gratings can be computed using egs. (1) and (2).
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HOLOGRAMS OF PSEUDOCHROMATIC OBJECTS
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The goal of this work is to reproduce pseudo-chimnaffects
observed in nature objects like dragonflies, blitsrand some othe
insects using 3D reflection-type holograms. The npineenon of
pseudochromatism is also discussed. Some expesntexg been
done to produce proper 3D holograms.

THEORETICAL PART

The phenomenon of pseudochromatism consists itngetblours without using any dye. A
white light beam scattered on a wing of some irsseah become saturated and bright colours
showing the so-called metallic luster. The colofgh® object are depending on the angle of
observation, as a rule with a shift to purple thagge the angle differs from the normal one. It's
the coloration due to light reflection on the inpdaines of the wing surface. The planes can be
parallel or even perpendicular to the surface. $pecial prepared hologram obtained in the
Denisyuk’s arrangement should repeat the intertergucture of the natural object. The formula
which conforms the spectral condition of the ol#dipattern is:

r—r,=A1AA
EXPERIMENTAL PART
We made 3D holograms with the pseudo-chromaticeéed did some observations with them.
REFERENCES
1. V.N. Sintsov. The Third All-Union School on Hgi@phy, Leningrad: LIAF, 1972.
2. Y.l. Ostrovskiy. Holography and its Applicationeningrad: Nauka, 1973.

3. Z.S. Vieno, P. Smigilskiy, A.Ruaye. Optical Hgtaphy: Evolution and Applications,
Moscow: Mir, 1973.
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