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1 Abstract

In 1838 a German physicist, Gustav
Fechner, discovered a phenomenon The top of Benham
that a monochromatic disk is perceived
to be in color when the disc is rotated;
and he named it “subjective color”.
Research on this phenomenon has
been centered on the spinning top
which was put on the market by
Charles Benham in 1895. The factors
that go to make up this perception of
color have been studied for years.

Fechner color

This year the “Scientific Thought
Research Team#1” in our school discovered a new phenomenon of subjective color streaks
which appear to run radially when the spinning top is rotated, which might be different from
the Fechner color. Here our team tentatively calls this new subjective color the
“Takahashi-Hagimoto-Kuwaki-Kaminosono phenomenon”.

The Fechner color is the concentrically-observed subjective color which changes as a
function of the revolution per time or the direction of the spinning top, whereas the
“Takahashi-Hagimoto-Kuwaki-Kaminosono phenomenon” is radially-observed subjective
color, which looks like transparent color, and is not much influenced by the revolution per
time or the direction of the spinning top.

2 The purpose of the Research

The “Scientific Thought Research Team#1” has undertaken research on paradoxes. The
purpose of this research was to investigate what causes the Fechner color to occur when
the Benham spinning top is spun.



3 Hypothesis

We hypothesized that there were two main causes of the Fechner color:
<1>an optical illusion
<2>a co-opting of reflected light from the surrounding objects.

4 Experimental method
We changed the designs of the spinning top and made spinning tops from paper that was
not shiny on the surface to compare the Fechner color.

We made a circuit with a motor and power-supply unit to maintain a stable number of
revolutions of the spinning top.

5 An experiment to create a new spinning top devised from the pattern of the
Benham
spinning top.

The Discovery of the “Takahashi-Hagimoto-Kuwaki-Kaminosono phenomenon”in this
experiment, we did not see the Fechner color, but we found a light of countless red purple
radials as shown in the picture on the right. This purple radial light was named after the
members of the Scientific Thought Research Team#1: the
“Takahashi-Hagimoto-Kuwaki-Kaminosono phenomenon”.

In addition, the light of this purple light was not visible in photographs; nor was it visible
even when recorded by video.The Fechner color is a phenomenon where colors can be

seen multi-layered in a circle, but in
the phenomenon we discovered the
light runs radially from the center of : — :
o o "Takahashi-Hagimoto-Kuwaki-

the spinning top. Therefore, this is Kaminosono phenomenon” Fechnercoloj
quite a different understanding of the }
Fechner color to that which has been
held up until now.

"Takahashi-Hagimoto-Kuwaki-
Kaminosono phenomenon”

A spinning top The Benham
with only lines spinning top




6 An experiment to create the “Takahashi-Hagimoto-Kuwaki-

purple line of the spinning top Kaminosono phenomenon”
discovered in the previous

experiment.
A myriad of radial light of yellow and
light blue can be seen. In this -
experiment, almost no the Fechner
color can be seen.

7 An experiment to create the

With a color schemed card,
a vellow color of b8 and
[118+ is produced.

seven
colors of the rainbow with the The seven colors of the rainbow visible
spinning top. with the spinning top

spinning top | Takahashi-Hagimoto-Kuwaki-Kaminosono phenomeanaon

bd

As shown in the table, even if the
color of the pattern of the spinning
top was changed, yellow b8 color

bd
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3 |b8
was visible with all the tops. o |
b8
Although it was thought that nothing =
b8
would be seen with the top with a =
yellow pattern, yellow b8, purple d22, i 8
green v12 and various colors could o |8
)

be seen.

Furthermore, an even greater variety of colors could be
seen if a blue and indigo spinning top was used.

8 An experiment to test the hypothesis that there is
the possibility that the Fechner color is incorporating
the reflected light of the surroundings.

We saw thin brown the Fechner color in an arc when the
spinning top was in rotation. We took a picture, but the
image did not appear clearly.




There was a small difference in the color scheme card depending on the individual who
saw it, but it was difficult to identify.

However, by experimenting with cardboard plastic of a red, blue, white and black color the
Fechner color could be confirmed. From this result, we think there is little possibility of
incorporation of surrounding colors as a secondary light source.

9 A consideration of the “Takahashi-Hagimoto-Kuwaki-Kaminosono phenomenon”.
The Fechner color seen with the Benham spinning top have the following features:
(2)An arc-shaped color which is seen as the same color from different angles.
(2)A subjective color which seems to have been applied by paint can be seen.
(3)The number of rotations of the spinning top influences the Fechner color changes.
The number of rotations needed to confirm the phenomenon was in the range of 4.8 Hz ~
31.5 Hz.
The following features were seen when we found
the“Takahashi-Hagimoto-Kuwaki-Kaminosono phenomenon”:
(2)A phenomenon of flashing radiated light coming from the center of the spinning top.
(2)Various transparent color, such as red purple color v24 and green v12, can be seen.
(3)The transparent color of the “Takahashi-Hagimoto-Kuwaki-Kaminosono phenomenon”
does not change with the number of rotations of the spinning top.
The number of rotations needed to confirm the phenomenon was in the range of 4.67 Hz
~31.5 Hz.

The “Takahashi-Hagimoto-Kuwaki-Kaminosono phenomenon” is a very interesting
phenomenon that is different to conventional the Fechner color.

The “Takahashi-Hagimoto-Kuwaki-Kaminosono phenomenon” cannot be depicted
photographically. From the results of experiments 5-8 shown above, we suggest that it
should be an optical illusion.
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