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Abstract

The Stick-Slip Phenomenon causes an unpleasant noise such as a rattling noise when pulling the
chair. This is because static friction force and dynamic friction force act alternately on the object. In
this study, we tried to analyze the cycle of the phenomenon. At first, we guessed that the natural
vibration of the object must be related to the cycle of the phenomenon. However, it remained floating
in the air for a longer time than the cycle of natural vibration. Therefore, we set up a model that
bounces after touching the ground. As a result of this analysis, the idea that the cycle of this

phenomenon is related to the bouncing on the ground could explain the experimental results well.
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Factors that Affect the Exploration Activity

of Slime Mold, Physarum

OO OO OOOO OO OO OO
Supervisors OO OO OO OO

Abstract

Slime Mold Physarum is known to take the shortest path in 2D mazes according to a previous
research (2006). However, one study (2018) made it clear that Physarum in 3D mazes takes several
paths including the shortest path. Our research aims to find out the reason why Physarum cannot
solve 3D mazes in the shortest path. To find the reason for this, we searched for factors that may affect
the exploration activity of Physarum and focused on the gravity effect. Two kinds of experiments using
hemispheres and inclinations were done. As a result, the tendency that Physarum prefers to go against
gravity was seen and it became obvious that gravity affects the exploration activity of Physarum.
Therefore, we concluded that Physarum cannot solve 3D mazes in the shortest path because Physarum

chooses going upwards more than taking the shortest path, saving the energy to move.

MRDOBE
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Introduction

Physarum is known to take the shortest path in
2D mazes (Fig. 1) and this special feature of

Physarumis used as a bio-computer and actually

(Fig. 1) Hokkaido University CRIS HP

On the other hand, Physarum in 3D mazes takes several
paths including the shortest one. If Physarum can solve
3D mazes in the shortest path, this feature can be applied

to avoid crowded places in three-dimensional buildings

like shopping malls. Therefore, the purpose of

our experiment is to find out the reason why

Physarum cannot solve 3D mazes in the shortest

path and apply Physarum to our daily life.
Our hypothesis was set up for these reasons:

« Physarumhas negative photo-taxis. Also in the
natural environment, there is more light at
higher places than lower places.

« It seems obvious that going upwards takes more
energy than going horizontally.

Therefore, we expect that Physarum cannot solve 3D

mazes in the shortest path because it prefers to move

horizontally.



From the hypothesis, we focused on the effect of
gravity on the exploration activity of Physarum and two

kinds of experiments were done.

Method and Results
2% agar medium and oatmeal were used in all

experiments and when Physarum was cultured.

<Experiment 1>
This experiment was about Physarum’s activity on
hemispheric agar. The purpose was to verify whether
gravity affects Physarum s activity or not.
Physarum and oatmeal spots were put on hemispheric
agar as the photo shows (Fig.2). All of the lengths

between Physarum and oatmeal were the same, no

matter which path they took,

because it was a hemispheric agar.
Therefore, in this experiment,

only gravity affected their movement. |

Fig.2 Photo o peiment 1

Four kinds of hemispheric agars, each of which had a
different length of radius, were used in the experiment.
The radii were 0.9cm, 1.2cm, 1.6¢cm, and 2.1cm. We
expected that Physarum would go horizontally which
means they would not go up the hemispheric agar
regardless of the radius.

We took pictures to record their movement with a

camera which enabled us to do a fixed-point observation.

<Result from Experiment 1>

The number of experiments using each agar was as
follows. 0.9cm was used 3 times, 1.2cm was 33 times,
1.6cm was 6 times, and 2.1cm was 3 times, as shown in

Fig. 3. Out of four different hemispheres, the

experiments using 1.2cm radius agar were done the most.

Therefore, the result of the experiments with agar which

has 1.2 radius should be more reliable than others.
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Fig. 3 Result from Experiment 1
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Fig. 4 Result from 1.2cm radius agar

As Fig. 4 shows, more than 70% of Physarum went
towards the oatmeal of B, C, and D which were located
in higher places. On the other hand, only about 30% of
Physarum went towards the oatmeal of A and E which
are located on the same height as the height Physarum
was first put. This result is perfectly opposite from our
hypothesis in which we expected that Physarum prefers
to go horizontally.

In this experiment, the tendency of going upwards the
agar was seen, but we weren't sure which inclination
Physarum would prefer. Therefore, we had the

Experiment 2 about various angle inclinations.

<Experiment 2>
This experiment is about Physarum’s activity on
inclinations. The purpose of this experiment was to

find which inclination Physarum would prefer.
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