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How to travel through a string telephone 
E� � N�� !"N#$ %&N' () 

 
Abstract 
We tested whether the sound waves through a string telephone are longitudinal waves or 

transverse waves. We made a devices to measure the speed of sound traveling through a string�
and analyzed the quality of the waves. In addition, we made a telephone with an elastic string and 
compared its waves with the waves going through a nylon string. 
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 The Distance to the Moon 
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We could see the total eclipse of the moon in Japan from the beginning to the end on December 10th and 11th, 2011. This 
time we measured the difference between the position of the moon seen from Tsu and the one seen from Otaru to 
measure the distance from the earth to the moon. 
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Producing bioethanol from food wastes 
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Abstract 
Today about 10% of the bread and rice we use is wasted. So, we decided to produce bioethanol from food wastes. 
First, the starch within bread and rice was decomposed into glucose by enzymes. Then, the glucose was 
fermented into ethanol by yeast. 
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Research of some robot sensors 
¿�Method to accurately determine the moving distance�¿�

�
Å�� �ÔÏ�  

� � � � � � � � � � � � � � � � � � � � �  
Abstract 
�We research robots to be helpful to rescue activities in the affected areas. We will need a variety of different 
sensors when we try to move the robot. We have studied, such as motion sensors to detect the object or to 
examine the PSD sensor for sensing the presence or absence of the wall around the robot with a fever. 
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The Correlation Between Chicken Egg-turning And Position  

And Development Of Chicken Eggs 
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Abstract 
�Egg turning is a natural habit for birds to rotate their eggs. We began to research whether chicken eggs need to be 
turned during development or not, and what will happen to them if they are not turned. 
We prepared many chicken eggs and divided them into four groups. We continued to warm the eggs. 

We rotated the eggs in the lying with egg-turning group. We cracked the eggs of  each group every day during certain�
periods, and measured the embryos within each egg. We plotted the data on a graph, and by using the t-test we 
assessed a significant difference. 
 We can conclude that egg-turning decreases the death-rate and promotes normal development, but it is not always 
necessary when the chicken is developing. 
 
���

� OP51NÖ�û7Gvì���mØ�N²nG[2<�¬�2\²n,�Nom¬�³dsüpG�ðtnG²¬

[«,X�2\/�³�Ì�<�1ABGCð��XNÖ�û7q�Kz1²n��K1WXÕN�s²nGs-jÍ

dq1-���-£¤¬ø2�ÕGþ.2«,1s�\Ö�û7�nG]rsNgT�v1�j2\nGä;ÎÌ¯X

��N²nG[2T�v�n�NË�³¼N²nG±�\Ìst�T�v�nGü�NqG1+s��,11+sNÌ

���GâBw�[2\Z�NtÊ+�±YNYrû¬�2ÕG:Å[2\��N²n�uv�¬�¯NÕ49w-K

zGxm[2¬Nû7�Kz1W`s�WX-XxX�-Y,���\�

�

ø� ù()*+� � � � �

�1�kúF� 
ûEüÅÙ�Þ�¶kná!-â¢ýãá!äå>n

ÚÛ»È!Ü�þ!T�tæç8���!A8����

�8c�Eo 
ãáQkn��>	üy
ý�8��&á8ã>��Q

j�o��kÚÛ»È8���	!����s���

�!`Q$j�oÅ�+�nãá8c=t%Qná�

����Ü>á���	�$%&
\%ná!·!Ü

>��Q�es�&%�o�!EFn� +�!V"#

�$kn�!%ýÃ&�T�&ãá>c=�&%�o 
 
�2�6Ãm*+� � � �  
� +�á8!�Qâ�kn'(!T��ãá>)�Q

"�&ß*n��>+ât%,Qt�&%�o 
� ûEüÅÙ�!-8%�Qn./n01j22Ün5
2Ün82Ü!ÚÛ»ÈÜ!Z[8c�o�!Qâ�n�
3!Z[��j�3004a!á8.2ãá
tà�yt
st%�Q>n56Qt�&%�o 
� \En�!V7jkn+8!!á9�E\:8¼º

»
nÉ½;<���T�Ç6=>�T�&70?�Å3 

 
ãá8c�&%�o 
� �!T��n»È!!V�kãá>)�j�Q�e

s�&%�>n�!�Q>@At!Aþ�AûEükB

C�D%nãá>Ü!ÝÞ�þ!T�tæç8���A

8����Q�
Eo 
�
&na
ãá8
tà�yÜ!ÝÞ>ÁE�F\Gn

HI�J>K�!jkt%AQvw8
&Eo 
  
Lù()¢£ 
�1���%M 
N� á8�O��o 
á8��P�B�â�-âãá8��ánQR8'�


&ß	ánSR8'�
&ß	ánB�â!\\-%&

ß	á!4��T�?àEo 
U� ��T:Q�á8VG��o 
á!VGk� WX9jc�Eo� WX9Y8E$

38.5Z�[ün 
á!\�&%�]�Ó8E$^s#�EF�n]�Ó�

_�E`
%a8bâncd8bâeF&n�!'�á

8-%EoãákÅ233nfmgmh¢�c%nÅ3
!ãájá8Å3ãinã>
Eo 



jk���������
E� WX9�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
l� Ü!�:��� 
12���P�!��T!á83¿54G$m�&n·!
Ü86n*�=E*�:
Eotßnåoána
	k
HI!pqj���r
&%EÜ�$%&kÁEtbs

t!uK!vwQt�EF��
t%o 
 
x� Ü!�:�¡� 
HI!pqj���r
&%EÜ�$%&knßßT�

y2*j�r
&%�A8z�
&({
Eo 
|� Ü!�:�}� 
ãá8
t%Q·!Ü>ná���	�$â�r��Q

~=�&%�!jn�r
&%EÜ>á���	�$%

&%EAþ�A�$%&a({
Eo 
����V��o 
�:
En*!���J82:Q�uK
n����


Eo\EnäOJ>�Aþ�A8���EF�n�!

2!����!á��j t|:8c�Eo 
 
�xm|�$%&k¯/!��� 
 
�2������
Eá!7 
Å�/ �/ ¯/ 

2004 1504 3004 

 
�3����X�  
Å�/ �/ ¯/ 

22Ü¿102Ü 92Ü¿152Ü 122Ü¿192Ü

����X>/P:Q���
&%���>�!kn

�!/!�8�Â���EFo 

�4��:n* 
Å�/ �/ ¯/ 

L�I� L�� 
L%!I"� L�

!I"�  
LÝÞ>F��!

Ü�!g� 

L�I� L�� 
L%!I"� L

�!I" 
L�!I"� L

�!I" 

L�I� L��

L%!I"� L

�!I" 
L�!I"� L

�!I" 

 
�N�I�Ç�t� j!Ü!I"oåG�¡y"t%o� �  
U�����!K?8�¢j£*¤%EÜ!�"o 
l%!I"�¥à¦As§R\jo¡y
&�:o 
x�!I"�¥à¦As§R\jo¡y
&�:o 
|�!I"��¨!¥à¦As°¨!¥à¦\jo 
��!I"��!Å©%Q��Asªy
!§R\jo 
 
tßnT*ÁÂ��:��EF�njâ�«à�ú�>

�ún*86A
n�:!�!4�J>¬"	t�T�

�
Eo 
 
ù®s�E� 
�1�Å�/!� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�̄���á!\�&%�]�Ó!°H �̄



���'�� �

�102Ük¾½±�²³?�T*���V#Go 
 
ãá8
Eá!¢>nãá8
&%t%áT*n´V>

�	n´V!µ>¶	nÜ>+âA�Eo���Asa

ãá8c�E��T>·aM��HI
&%��Q>=

A�o\E�r¸knãá8c�E��T>·a¹A�

Eo
A
nãá!äåná!-â¢�T�n�:
E

n*,!WºtJk»s�t%oJ>K�Q�e&%E

ûEük��8��!¼½Q�ena�ÅP�úT��4
2*As82*!Ü�$%&��E>n�k�3Q�
újJktA�Eo 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
�2��/!�� � � � � � � � � � �  
� � � � � � � � � � � �  
� � � � � � � � � � � � � � � � � �  
� � � � � � � � � � � � � � � �  
� � � � � � � � � � � � � � � � � � � � � � �  
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  
 
 
 
 
 
 
� � � �  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

¾02Ü¿�

Àãá8
E��T� �

ãá8c�E��T!¢>�

´V>Á	nÂa�%o�

ÃB�â�-%E��T�



��/!��jkåoá!7>�	n\E�r¸>��

+�A�EEFn¾½±�>³?�£�t	t�&


\�Eo�!EFnSR8'�â�-	��Tjk142
Ük¾½±�24!bsn152ÜkÄ��t
nQR8
'�â�-	��Tjk152Ük¾½±�24!bsn
ãá8����Tjk152Ük¾½±�14!7tQt
�&%�oÅÆjâ�7tjkt%>n~�Q
&(Ç


Eo 
 
���8»&?A�T��nÅ�/�ÈâÉâ102Ü\
jkãáýá!-â¢�T�æçkt%QCD
Eo"

s�n112Ün122Üaæç>t%Q�es��o 
� 
A
n132ÜAsk¯\j»s�tA�Eæç>K
&âEoÊ���Q�!I"!����Ë*
&��Qn

äOtJ��t%>n��\jÌ��új�E��P

�!á!�:n*!bs!t>+â	t�&ß*nHI

�J>Í�Eo 
 

 
�!GÎQ
&n�!��AsnM��HI
&%�Ü

�Ïú�&nysA!ÐÑ�T*ÒÓýHI!º
	Ô

�&%�Ü>K&âE�Q>Õws��oHI!º
	

Ô�EÜkB�â>24�nQR'QSR'>��P�1
4�!Ö44�Qt�Eo 
 
��s!Ükn132Ün142Ü�aAA=sGn+â"
k×!Ü!T�t¬"ta!«�Eo 
� ÒÓkQR'>34�nSR'QB�â>14�G$
Ö54�Qt*n*>t%a!nYØ>�âK
�t�
&%�a!n�¶!Ù>t	Ú>�âK
Qt�&%�

a!>Â�"�Eo 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�3�¯/!��  
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� �r �̧ ÒÓ�

�4���

HI!Ô�E

Ü�4���

ãá� 'hÛ� l� l�

B� hÛ� �� ��

SR� ��Û� �� ��

QR� ��Û� '� ��

jk;�� ãá8
E�'2Ü¤Üª�

SR>'!�'2Ü�Ý��

(N+©)�

� ÒÓN� QR>'!��2Ü�Þ:°��

jk0��ÒÓU� �

QR>'!�02Ü¤Þ:°ª�



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�192Ü!%!I"�mm�kn�:jâtA�EEFn
���V#Go 
 
���8»&?A�T��nãá8c�EÜQc�EÜ

�Jk»s��a!!näOJkt%o\Enãá8c

=tA�E��T!�r¸>ß!��TQà�&ásA

�¹A�Eo�
&nÅ�/n�/�ÈâÉânãá8

c�E��T>·aM��HI
&%�>n���â�n

��ãã�!���jkB�-%E��T>·ä2�å

ã
&%�o��knB-â!��T�Å$«àß!Ü

Qà�&At*+â	HI
EÜ>»s�E�Q�T�

a!«QD=��o�!Ü�æ× 
çè©éT*No.11Q���k�8»&?A�T��n
ásA�ß!ÜT*a+â%omá$�ê8'w&ë%

&%E�QAsnHI!Ó;�ì>OA�E!«Qí�

"��o 

 

\En¯/kãá8
t%QÜ>á���¥î
&�r

��Q%�:w8Â���EFnHI!pqj���r


&%EÜ!�ü��¥î
&%Ea!8({
Eo 
 
 
 
 
 
 
 

�nãá8c=tA�E��Tk30Û¿60Û!Ü>�
�¥î
&%E>nãá8c�E��T�kÜ!¥îk

»s�tA�Eo 
 
"s��r
&%EÜ>ßßT�y2Üj�r
&%E

!A�$%&a({
EoÒÓ�$%&kCD>ï
%

EF7t�kdetA�Eo�nN!���!T��

t�Eo 

 
×!���.knðñ�HI!pqj���r
&%EÜ
!47!À*U=*8���V
Ea!j�o 

A
n�!����kãáæò!ò+�Ñj�r
E

a!>�\��EFn��s!Ü8¤	)�>�oã

á8c�EÜkÁE�HI��!jn�!ãá8c�E

��T8ó��
&���8�ôH
Ea!>U!��

�j�o 

 
 
 
 

� ���

�â��

�!I"�

�ãã��

�I�

�õã��

��

�õã�

��

�ãã�

ö¦���� '��;�� ��l�� h��'� ��I0� ;I�0�

bs� ������ '�'�� I�h0� ��;�� 0h���

� �r �̧

�Û��

Ü>��¥î�

�Û��

ãá� ��Û� l�

B� 0lÛ� 'l�

SR� 0�Û� ;'�

QR� I'Û� �'�

g

f



���U8»&?A�T��nÝÞ�÷��r¸>%

� >ÉânÝÞ·÷�Åø�r¸>×>�>n°÷�

�ù�r¸>úd
&%�o 
\En¯3!��jkSR'!��TQB-â!��T

!û1]�Ó��&!á>�r
&%EQ%��Q>
�Eo�!]�Ó!á�küý>ÝÞ
&ß*nþ!Ü

aÌ��$÷��r
&%Eo�!EFn�!]�Ó!

á>�r
EÐÑká!-â¢ýãá!äå!�%�T

�a!jkt	nüý>ÐÑjkt%AQûEük�e

Eo��jn���UAsüý>ÝÞ
&%Eá8¤%

&�ôH
Ea!>���lj�o 
 
 
 
 
 
 
 
 
 
 
 
 

A
nÝÞ�÷��r¸>%� >ÉânÝÞ·÷

�Åø�r¸>×>�>n°÷��ù�r¸>úd��

Q%��kU=stA�Eo 
 
þù�[ 
ãá8
t%��T!�r¸knãá8����T�à

�	nÞ�
&%EÜ�ß%&a��+�¬"	t�

��>�Eo 
ãá8
t%��T!ÜknÒÓýHI!Ô�E4�n

á���¥î
E� j�r
&%�4�a�A�E>n

ãá8
E��T!Ü�k�!T�t4�k»s�tA

�Eo 
�!�QAsnãá8
t%�Qj)G
a�r��=

àjkt%>n+â	ÁEtÜ8ÝÞ"#��kãá8

���Q>��+j�Q�es��o 
\Enãá>)�Qt�÷,knÝÞ�÷Q°÷j�

�Q>?A�Eo�!GÎQ
&�÷kÜ!+â"ý�

�!7a�t%!jÝÞ>²�:j�EFn°÷kÜ

!HI�T�&�S!æç>T*+â	t�!jná�

��Ü>T*	�$âý�	t�EF«Q�eEo 
  
 
 
 
 
 
 

	ù� 
� ãák)G
a)�Q%�=àjkt%>nãá8�

��Q�T�&+â	ÁEtÜ!ÝÞ8
F
nÒÓQ

t�Â¸8×w��Q>jâ�oÇ���ß%&ãákn

Ü!�r¸mÒÓ¸8×w��QjÂ��ë�8��

Q�$t>�&%�!«Q�es��o\Enãá8


E��TQ
tA�E��T�WºtJ>tA�E�a

�=sGnèÞ!��>ãá8��Q%��Qknãá

�ká���Ü>	�$At%T����Q%��â«

àjt	ná8sÅ��FE*n^P8Å:�[$Q%

��ma�As«Q�es��o\Enãá>)�Q

t�!knÜ>HI
n�S!æç>+â	t�°÷j

�Q�¥à�o 
 
�ùÕÖ 
���+�+��G�()�� Þ�G���� Ó ÝÞ

�� ��� � �ö� ��§Þ 
 
�ù~��� 
E\:��!��»�    
http://homepage3.nifty.com/takakis2/kengaku.htm 
�¼� �_!"!V7�

http://homepage3.nifty.com/takakis2/isefarm01.htm 
ú#Ô$%� ¾��½Óý<�� Þ�&'()���K

%*H+,� 
 
 
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

~ 



�llh� ×Ø�
$�-����

�

FV��Ú»¸¼�¸�Ó�

./0/§¦1234�3256¦7/§§8§¦9/�
yÉ "zh� �{ �z� ß� (Å 

Abstract 
Nitrocellulose is a kind of nitric ester. In our past research, we found it expresses flame reaction. However, it 

takes time to dry it because we have nitrocellulose soaked in water solution to attach metallic ion to it. We try 
to find a way to shorten that time. As a result of our experiments, we conclude that the best way is using 
organic solvent as metallic ion’s solvent. 
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� We have decided to examine everyday phenomena on mathematic grounds. 
Then we assumed that it would be easy to express a knot of strings by function, and undertook the 
research. First, we represent a knot of strings by function. Next, we simplify it and find out the law. 
Finally, we discover the conditions of making a knot. 
 
� Keywords: Knot, figure-eight knot, half-knot, taylor expansion, Maclaurin’s expansion 
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Research about behavior of Physarum Polycephalum 

ùl úû� Ì ü� ,u ý� þ0 O� 
 
Abstract 
 We are researching of behavior of physarum Polycephalum. Focusing on that they can make the most 
efficient routes among meals, we are looking for the rules of their behavior. For the purpose, we 
researched of research their reaction for some kinds of stimulations like light or some molecules. 
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Abstract 

Hydra is a very unique living thing. Although it is the same Cnidaria as jellyfish, the lake of fresh water with few streams 
is inhabited. Moreover, even if it cuts, reproduction is performed. From the feature of performing this reproduction, it is 
used as a model organism of cell differentiation. Although it adds and Hydra usually increases the number of individuals 
by asexual reproduction called a budding, it turns out that determination of a sex will be performed if circumference water 
temperature will be 8 Z or less, and sexual reproduction is carried out. We conducted the experiment fundamental about 
the ecology of Hydra this time. 
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The stability of anthocyanin 
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Abstract 
 Our project has been researching the stability of anthocyanin. This year, we decided to look over the basic points of 
our experiments. 
 First, we changed the conditions of extracting the anthocyanin from red cabbage. The color which the pigment 
showed were different depending on the temperature. Then, we changed the temperature of where to store the 
extract. The colder the anthocyanin extract was kept, the longer the color stayed without fading. 
 Through this experiment, we found the importance of the specific conditions in which we do our research. Even the 
slightest difference will effect the results greatly. 
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The behavior of powder in Kundt’s tube 
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�
Abstract 

It is known that behavior of powder in Kundt’s tube changes with the kinds. We used expanded polystyrene 
beads with three different diameter and Lycopodium, which is a spore of a kind of fern plant. It says in the 
reference that polystyrene beads gather to anti-node of standing wave, regardless of frequency or diameter. It also 
says that Lycopodium gather to node. We studied whether the description is right. We find that Lycopodium in low 
frequency gather to anti-node like polysterene beads. 
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Abstract 
We devised two methodstomeasure of sound speed. First, we used two sound sensors. We rang the sound 
source 1 placed in the middle of two sensors, and then we rang the sound source 2 placed near one of the 
sensors. We measuredtime lag between when each sensor reacted to the sound. Second, we used a solar 
battery and a sound sensor. We placed a laser behind a balloon so that its beam would be emitted when the 
balloon bursts. We measured time lag between when the solar battery reacted to the beam and when the sound 
sensor reacted to the sound. 
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Study on resonance of pendulum 
�þ��� ��$��
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Abstract 

We conducted an experiment onresonance of a pendulum.We could observe curious change of swing 

amplitude of pendulum linked with strings. We observed the swings, changing the weight of bobs and the 

length of the strings. We found that swing amplitudebecame bigger and bigger when one bob pulls the other 

bob. 
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Isolation of acetylsalicylic acid from aspirin and its hydrolysis 

Abstract 
Acetylsalicylic acid, known as one of the painkillers, is contained in commercial aspirin. 

During the isolation of acetylsalicylic acid from aspirin, its hydrolysis becomes apparent. I 
investigated into hydrolysis with several pH solutions under various temperatures. I 
measured how much salicylic acid was produced by the decomposition of acetylsalicylic 
acid. 
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Abstract 

We think that we can use a human power to generate. We have developed the generator which 
should not use both hands. The generator has been improving, more lighter and enhance efficiency. 
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The efficiency of a dye-sensitized solar cell using iodine and agar solution 
$º¾�� ¿Àdñ� MÁkT� Â� � 

�  
Abstract 

We researched Dye-sensitized solar cells focused on potassium iodide electrolytic solution. We mixed it with agar and 

waited for it to dry. Then we made electricity with it. 
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Use of persimmon peel for improvement of egg yolk color were fed the r ice diet 
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Abstract 
By giving chicken r ice feed that is the current focus, it is possible to suppress the 

consumption of feed corn imports, reduce CO2 production of eggs safe and secure, 
improvement of food self-suff iciency rate, and safety checks by local production for local 
consumption, paddy efforts were made to achieve this can be of functional maintenance and 
preservation of the natural environment. 
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For the natural rich earth� ~Mutation will make green plants in the desert. ~ 
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Abstract 
We tr ied to make mutation in morning glory. As a result, the mutation appeared by 

irradiat ion of UV light,  and the colchicine treatment. However, under the other conditions, 
morning glory could not easily be mutated. We wil l  continue the study of mutations. 
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The isolation of the Protoplast and fabrication of a current cult ivar 
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Abstract 

We have taken much notice of the improvement of species of the rose with cel l fusion 
method´We have succeeded in the isolation and the fusion by repeating these experiments´
We have performed the protoplast cultuve aiming at the improvement of species´We will  
reexamine the experiment method from the result of  the failures of the regeneration of plants  ́
�
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The research of purification method and effective use of sludge. 
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Abstract  

We have been interested in sludge in the r iver at school, Gifu Senior High School of 
Agriculture and forestry. The result of  our research has taught us that it is impossible to purify 
the sludge, but we have succeeded in makingmuch use of it. We hope that we wil l  cont inue 
research it f rom now on.  
�
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The Construction of Recycling Society by Utilizing the Waste Oil 
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Abstract 

There are many wastes of waste oil in the restaurants and the home. So we manufactured BDF from the waste oil to 
achieve the recycling society by utilizing the waste oil that is biomass. 
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Inf luence on the food by the difference in the hardness of drinking water. 
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Abstract 
Water is indispensable to our l ife. As to drinking water,quality is an important matter.

In resent yeas, consumption of bottled water such as mineral water has increased very
much, and a tendency to quest delicious water has grown strong. In this circumstance,
we are going to examine, focusing on the point of hardness of water, what k inds of in
fluence are caused on food by difference in hardness and also how the hardness of th
e tap water changes with t ime and processing.
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Analysis of the Environment with Biological Research ¿Through the bird watching¿ 
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Abstract 
The Tenno river is one of the artificial rivers built by the construction method for nature-oriented river 

reconstruction.� We have conducted the research to show the relationships clearly among the ecosystem in river, 
some artificial structures and living creatures there through the observation of wild birds living around the Tenno 
river. 
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Research of Bromination of Azo Dyes and their Color Changes 
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Abstract 
We filtered violet dye from synthesised azo dye with p-methyl aniline and 1-naphthol,and tried to determine the 
exact structures of the 2 red dyes developed from bromizing violet dye. We found suitable conditions to collect the 
2 red dyes based on the time bromized and the quantity of bromine water. One of the red dye's structures was 
determined, the other's structure could be estimated. We also found another dye -called light dye- whose color 
changed from transparent to blue. It was found that light dye is involved in the so-called "blue print" 
phenomenon,but its structure was not confirmed. 
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�We are researching on artificial mutation and strengthening tolerance of the yeast to MMS. MMS is 

carcinogen that can break the nucleic acid base by methylation. An official name is Methyl Methane 

Sulfonate. If the yeast is added MMS, part of the nucleic acid base will be damaged. After that, the 

methylation nucleic acid base is weeded out by DNA glycosylase, then, DNA polymerase carries 

normal nucleic acid base to the damaged part, and it will be bonded by DNA ligase. This is called base 

excision repair. Basically the damaged nucleic acid base is repaired, but if those enzymes were 

congenitally damaged, it is not repaired, so that phenotype cannot be copied exactly the genetic 

information. Therefore, the yeast mutates with changing bases sequence. We began three derived 

experiments from the MMS experiment to more know about the mutation in detail.  
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Abstract 
Granular materials have different character from general fluid. So they sometimes carry out interesting behavior. For 

example if a sand hill is formed with mixture of two kinds of granular materials, stratification and separation take place. In 
this research, I bring out the cause. 
�
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 `a `b W v 

5mmÓ5mm 4.5 4.8 19.4p 9.5k 
8mmÓ5mm 5.8 6.5 25.8p 13.2k 

5mmÓ
10mm 

5.0 8.8 30.4p 15.5k 

8mmÓ8mm 6.0 9.0 32.5p 18.7k 
10mmÓ
10mm 

5.0 14.0 43.7p 25.1k 

 `a `b W M 
�ù� 6 4 19.7p 2.07q 
«ù} 5.5 4.5 20.2p 2.12q 
¡ù� 5 5 20.7p 2.23q 
«ù� 3.5 6.5 22.1p 2.36q 
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