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Greeting

Kasen (Atsuko) Sumiya

When my husband first encouraged me to participate in the Muography Art
Project, I hesitated because the word “art” seemed somehow incompatible with the
calligraphy I am familiar with. However, seeing how hard my husband tried, I
agreed to participate, thinking that I could at least write a sign.

At the first art exhibition in 2018, the focus was on paintings, and I was the only
one to exhibit calligraphy works. It was a very difficult challenge to figure out how
to express muography in calligraphy. I had heard that muons, which are the basis of
muography, come from space and are useful for humanity, so I decided to first
express the words “Gift from outer space” in my work.

At the Muography Art Exhibition in 2019, I exhibited two pieces, “Muon” and
“Gift from outer space”, drawn with disposable chopsticks. As of 2019, I was
gradually becoming interested in muons and muography, but I was still conscious
of their role as signboard characters.

In 2020, I drew a muography measuring device and an approaching muon in the
style of calligraphy. This work has two meanings: “#%,” which symbolizes the
infinity of the universe, and “#&” which visually expresses the shape of the
muography measuring device. I placed a pale blue-glowing muon in the “#&”. This
work became Kasen's first commemorative piece of muography art.

In 2020, I also created a work on the theme of “#£E”. When written in
romanized letters, “f& &> becomes “MUON,” which is the English word for muon.
This work was inspired by muons raining down on the Earth without a sound. In
this work, a muon passing through the cursive “#&&" is depicted in blue paint.
This work did not make it into the 2020 catalog, but I introduced it when I was
interviewed at the exhibition at Grand-Front Osaka. This work also became a
memorable piece for me.



In 2021, Professor Hiroyuki Tanaka of the University of Tokyo invented the muPS
(Muometric Positioning System), a seabed positioning system using muons. Inspired by
this groundbreaking invention, I decided to create a calligraphy piece that faithfully
represents Professor Tanaka's theory, based on a diagram of the muPS. First, I wrote the
characters for “f&E”, representing silence, in a flowing script. The long horizontal
stroke of the “E” character symbolizes the sea surface, the sun element represents the
submerged devices in the deep sea, and the golden dots signify the muons raining down
linearly. I inscribed “Muometric Positioning System” in English at the point where it
meets the sea surface. This piece was included in the 2021 catalog and was set to be
displayed at the Muography Art Exhibition in August, but the event was canceled due to
the COVID-19 pandemic. However, it was eventually exhibited in March 2022 at the
“Revenge Muography Art Exhibition 20217,

In 2023, Professor Tanaka invented an extremely high-precision time synchronization
technology. I became fascinated with the idea of time synchronization using muons
dispersed as air showers (multiple muon particles) that could synchronize time across
various locations. While creating a piece inspired by Professor Tanaka‘s air shower
diagram, I noticed that the branching shapes resembled the ancient character for “ff”.
The image of muons, which have been raining down on Earth since ancient times,
cascading as air showers into the ancient “[f” character, came to mind, and I expressed
this by pasting calligraphy on canvas.

In 2024, Professor Hiroyuki Tanaka invented the world‘s most secure password
technology, Cosmic Coding and Transfer (COSMOCAT), which is a further development
of time synchronization technology. I created a work that explains COSMOCAT by

1%
)

expressing a smart building with the character for “#2”.

As a member of the Muography Project, I have devoted myself to expressing cutting-
edge technologies through art. This collection includes works that reflect these
endeavors. I hope that as many people as possible, including myself, will develop
interest and curiosity in advanced technologies through art, and that someday this
interest will cultivate talents who contribute to future developments.



Jouoooi
oot
HREEN

Ooon

gogooooobbbbbooooooooooobbbbbooooooa
gododooooobbbboooooooouoobbbbbooooooa
goodoooooobbbbboodooooooooooboboboboon
goddooooobbbbboooooououoobbbbboooooga
goddooooobbbbboooooououoobbbbboooooga
goddooooobbbbboooooououoobbbbboooooga
goddooooobbbbboooooououoobbbbboooooga
gobbobbodoogobobbboooooooboo

googoobobbbbibbdooooououooobbbbbooooood
googoououoobbbbbobodoooooouoobbbbbbooooga
gobbobbuoogobbbbouoogbbobbouooooobon

gbobogoboogobogoobooboboobuoboboobboobd
gobogobgoobooobgobbooobooobooboboonod
gododoooobbbbbooooogooozivbbbboboooooo
Jdodooooobbbboooooooouoobbbobosoooogg
gobogobgoobooobgobbooobooobooboboonod
goodooooobbbboooooooouoobbbbbooooooa
gooboooooan

gobodgboobooobobotbobdoboboobobooboobobn
goboobbodoooobbbwyobbbboooooooboobbogoo
gobbobbodogoobbobbbogoooboboobboooooon



What 1s Muon?
What 1s Muography Art?

Kenji Sumiya

Muography is an advanced technology that uses cosmic-ray muons to visualize
the internal structures of large objects. Muons are high-energy particles generated
when cosmic rays collide with the Earth's atmosphere, and they possess properties
that cause attenuation and scattering as they pass through matter. By utilizing these
properties, muography functions similarly to X-rays, allowing for the imaging of
internal structures, particularly in very large objects. This technology has been
applied in various fields, including the exploration of the internal structures of
volcanoes, burial mounds, and pyramids, as well as safety inspections of nuclear
facilities. It represents a cutting-edge scientific technology that makes it possible to
see inside enormous objects, a task that was difficult with previous methods.

Recently, the application of muon-based technology has expanded beyond
imaging to include positioning, navigation, time synchronization, and electronic
communication, offering new possibilities beyond conventional technologies.

Against this backdrop, the Muography Art Project was launched in 2017 through
the collaboration of the University of Tokyo, Kansai University, and various artists.
The project aims to communicate the principles and applications of muography to
the general public through art. Over 50 participants, ranging from professional
artists to citizens and students, have created diverse artworks inspired by
muography. These works span multiple genres, including painting, calligraphy,
crafts, and digital art, expressing the allure of this technology from various
perspectives.

This collection focuses on the calligraphy of Kasen Sumiya, a long-time
participant in the project, and brings together the fusion of science and art into a
comprehensive showcase of this new challenge.
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A gift from outer space

FE 50 L%

H35cm x W138cm U 2018
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This work was created as a signboard for the first Muography Art Exhibition at
Chausu-yama Gallery in 2018, and was exhibited in the exhibition room on the second
floor. This work was also used as the title of the cover of the collection.
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“A gift from outer space”
H131.5cm x W34.7cm
2018

180l bbb ooooouuooboobobobobbn
gobboooubboobobooobboobbooobboobboo
gobboooubboobobooobboobbooobboobboo
gobboobbouoooooobboo

Works exhibited in 2018. I was surprised to learn that approximately one million
muons pass through my body while I sleep! Muons are “A gift from outer space”
that cannot be seen with the naked eye, but certainly exist. I wrote this in easy-to-
understand semi-cursive script on calligraphy paper that looks like stars scattered
throughout the infinite universe.
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“A gift from outer space” drawn with disposable chopsticks
Representing muons in gold

This work was created in 2019 and exhibited at Grand Front Osaka. In addition,
in 2021 it was exhibited at the Hungarian Cultural Center of the Hungarian Embassy
in Japan.
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Calligraphy drawn with disposable chopsticks



Ooo0d0dng “Muon”

000 H90cm x W45.5cm

0 H68cm x W34.5cm [ 2020
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Painted with calligraphy ink and Japanese watercolors by Kasen. Mounted
and panel finished by Yuho Nyuji who used fabric that evokes the image of

raining muons.
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I wrote the word “0J ” with a black ink called “Sho-kan (calligraphy ink)” which
gives a strange bleeding. The three blue bean-like objects drawn with paint represent
muons flying through a muography measuring device, which is a large box filled with
special gases (Ar/CO,). Muons cannot be seen with the naked eye, but their presence
can be predicted in this way.
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“0 0> was written with the image of Muometric Positioning System (mpuPS)
invented by Professor Hiroyuki Tanaka of the University of Tokyo. The long horizontal
line of “[] [ ” represents the surface of the sea, and the “[J ™ part of “[J ” represents
the device submerged in the deep sea. The golden grains are muons that fall in a
straight line. We hope that a new technology called muometry will bring the
positioning of the deep sea, where radio waves do not reach, to practical use in the
near future, similar to GPS on land. Finally, I added the words of the poet Kaijin
Akashi, who was active in the early Showa period, to make it suitable for this exciting
project.
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According to Professor Hiroyuki Tanaka of the University of Tokyo, multiple muons
contained in the Extended Air Shower (EAS) produced by high-energy primary cosmic
rays are constantly being produced all over the earth. He found that the highly permeable
particles made it possible to synchronize the time in buildings, underground, and
underwater with the same high accuracy as outdoors.

This time, I put the ancient character “[J ” in the center and expressed the trajectories
of muons that have rained down on the earth since ancient times with golden lines.
Curiously, it seemed to me that the ancient writing for “[J ” resembled the trajectory of a
muon. In addition, I added the words from the Old Testament, “Wisdom knows time”.
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According to Professor Hiroyuki Tanaka of the University of Tokyo, he has
succeeded in developing an ultra-high security wireless communication technology
(COSMOCAT) that does not require any encryption keys to be exchanged between
senders and receivers. This is the world‘s first wireless security technology using
muons. [ was very interested in this technology and decided to turn it into an artwork. I
likened the character for “[J ” to a building and drew countless muons raining down on
it with gold lines. Inside the building, there are various household appliances such as
fluorescent lights and air conditioners. COSMOCAT, the ultra-high security
technology that connects them, is truly a gift from God.
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Blueprint for “J 7, a work themed on COSMOCAT

21



22

% p &
".‘.\ 'EF ,: h -7 .
Cosmic co:ling a-ncl ‘transfer Stomge
wireless
Muon e
=
Air conditioning i i
Escalator ‘
1ic T ‘
T LA BLA S AT b Elavator
gt lame - Boiler

Smart Building

H1\ 13 BTz
KXo Bob4Ec51id

2940619 Gk i)

O00 “Key”
0O calligraphy
0doooooooooooooooo
Air shower of muon expressed in gold
H72.8cm x W60.7cm [0 2024



WA WAL
ERDE

pam—
Y =

RATHIaAY




24

BOERICOWT

guooobobbbtoooooooobbuguooaon

J1idoddonbnbDOddNothingness, Absence ] U OO UOOOOOOOO
gbodoboboooboobboobobuoobuoobobooboobbooobon

U200 00000Negation, DenialU 00O O0OO0DO0O0OO0O0O0OOOOOOO
gobbobbbodoooooobobbodd

3000000000000 0 Nothingness in Zen and Buddhism U 0O 0O 0O 0O O
ooobobo0oooooobobbobooooooboobbooooooooo
gbooboooobooboobbooboobboooboon

040000000000 Freedom, Unrestricted 0 00 0O 000O00O0O0O
Jo0doboooboooooooooon

gs00dgudbobbiooodgbiDZero, Nulll DD D OOOODOODOOOOO
guooobbbogooooooood

06U U0 0OODO DO Absence of Desires or Thoughtsl 0 0 000000 OOOOO
gooboboooooobobobbotbooooouobobbboooooooobo
O0ooobOoobooobon

The kanji “[J ” has various meanings. For example:

(1) Nothingness, Absence: This refers to the concept of “[] ” being akin to “emptiness”
or “void”, indicating a state where a physical presence is absent or lacking.

(2) Negation, Denial: Examples include terms like “[J [J [J ” (no relation), “0J O O~
(meaningless), and “[] [ ” (impossible).

(3) Nothingness in Zen and Buddhism: In Zen and Buddhism, “Mu” is a significant
concept representing the essence of things, transcending mere nonexistence and
embodying the tranquility of the mind and the state of enlightenment beyond attachment
and discrimination.

(4) Freedom, Unrestricted: In this context, “lJ ” means “without limitations” or
“freedom”.

(5) Zero, Null: In modern times, “[J ” is sometimes used to denote “zero”.
(6) Absence of Desires or Thoughts: It represents a pure state of mind without

unnecessary thoughts or desires. “l] ” is not just a word of negation; it carries a
profound philosophical background.
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Cursive variant character “l] ”

This calligraphy refers to writing styles that do not appear in modern dictionaries,
often distinct from standard kaisho (regular script). These styles, traditionally used in
calligraphy, are sometimes called variant characters.

Here, the ink used is called “Kumadori Sho-kan” by Kuretake. This special ink
produces bold, shadowed outlines on the edges of the strokes. Interestingly, lines written
later can appear as though they were drawn earlier. The blue orbs are painted using face
colors (Japanese painting pigments).

The muography device used in the visualization experiments at Imashirozuka Tomb
and Tsukuriya Tomb has six detection plates with lattice-like wires and is supported by
four wheels. This device is represented by “[1” and the muons passing through it are
represented by blue balls.
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Grass script “L] ”

The grass script (sosho) was originally created for faster writing, characterized by
its freedom through simplified or modified strokes. Here, “Kumadori Sho-kan” ink
and Japanese painting pigments (face colors) were used.

The movement of cosmic rays zigzagging through the vast universe is expressed
using the grass script “[] 7. When these cosmic rays reach Earth, they collide with the
atmosphere to produce muons.
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Grass script “[J

This is a rare form of grass script. It is a postcard that does not bleed and is
written using normal ink. The long horizontal line represents the ocean
surface, and the blue ball drawn with ginseng represents a muon traveling
straight down deep into the ocean. Positioning using a muon detector sunk to
the bottom of the ocean is called mpPS (Muometric Positioning System), and
this technology can be used to investigate the uplift of undersea volcanoes,
which cannot be measured by GPS (Global Positioning System).

27



28

goboobod
gddooooooouououooooooobbobbbbbbb

OO0O0O@uon)DODOODLOODbObObDOnDg

Grass script “[] ”
I drew this imagining the dynamic movement of cosmic rays and the

muon flying in from the far reaches of the universe.
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Grass script “[] ”

I imagined the dynamic movement of cosmic rays and the muon
flying in from the far reaches of the universe. Muons have begun to be
useful to humankind. Muons are “A gift from outer space”.
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Muons fall silently.

Grass script “[J
Muons fall silently. People cannot see or feel muons. Muons

fall silently.
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Grass script “L]

Cosmic rays zigzag through the vast universe, and when they reach the
earth after a long, long journey, muons are born. When I thought of this,
it became a vertically long “[] .
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Clerical script “0J ”

Clerical script is a typeface for Chinese characters and is a practical style of
writing that was created during the Qin dynasty. It is a straight, flowing,
horizontally long, neatly balanced typeface.

The muography device used in the visualization experiments at Imashirozuka
Tomb and Tsukuriyama Tomb has six detection plates with lattice-like wires and is
supported by four wheels. This device is represented by “[] > and the muons passing
through it are represented by blue balls.
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Clerical script “Mu”

Clerical script is a typeface for Chinese characters and is a practical style
of writing that was created during the Qin dynasty. It is a straight, flowing,
horizontally long, neatly balanced typeface.

The muography device used in the visualization experiments at
Imashirozuka Tomb and Tsukuriya Tomb has six detection plates with lattice-
like wires and is supported by four wheels. This device is represented by “Mu
0J ” and the muons passing through it are represented by blue balls.
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Seal script “[] ”
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Seal script “[]
The “[] ” in seal script resembles a forest and the muons that have been
raining down on it since ancient times are expressed as blue balls.
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guooobbogooooo

Cursive variant character “[J”

This calligraphy is a style of regular script that does not exist in current kanji
dictionaries. It is a style that has been customarily written in calligraphy and is
also called a variant character. I used ink called Kumadori Shokan and a
sparkling gold calligraphy liquid called Kin no Kirameki. The gold ball
represents a muon.

Muons rain down from the sky without making a sound. Humans cannot see
or feel them. A palm-sized muon reaches the Earth at a rate of one per second.
One million muons pass through the human body while you sleep. However,
they are completely harmless to humans.
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Cursive variant character “[] ”
While we sleep, one million muons pass through our bodies every eight
hours. However, they do not cause cancer and have no adverse effects on the

body.
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Clerical script “0J ”
Muons have the properties of light. Therefore, they have both particle and

wave properties. Here, they are represented as particles.
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goooooo
goobobobbooooobobboooooooooo

Grass script “[J
This represents the silently raining muons as gold balls.
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gobboboogooogobobo

Cursive variant character “[]”

I drew an air shower using the calligraphy fluid “Gold sparkle”.

When cosmic rays enter the Earth's atmosphere, they collide with the air
(nitrogen atoms and oxygen atoms) and cause a phenomenon called an air shower.
They split into several elementary particles, one of which is the muon.



o e LR ANE, 4 RS

6
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gobbobboooogobobboooogobobbbooooooboon

Grass script “[] ”
The silent air shower of muons is represented by gold lines.
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UoobbOnD “muPSO Muometric Positioning System” U [ [

Grass script “LJ

When cosmic rays come into contact with the atmosphere, muons are
generated, which then split and rain down on the Earth like an air shower.
“muPS : Muometric Positioning System” allows for positioning in places
where GPS cannot be used, such as the deep sea, inside tunnels, or inside
buildings.
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guobboooobbuooobbggoubobooooobuooon
gobobbbboooogbbbbbooogooboboboogd

Grass script “L]

There are countless grass scripts. This is a rare form of “[J ” called “kyoso-
tai(crazy cursive)” among grass scripts.

When cosmic rays enter the Earth's atmosphere, they collide with oxygen
atoms, nitrogen atoms, etc., and muons are generated. These muons branch out
further and rain down on the Earth like an air shower. This phenomenon is
expressed with gold lines.
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Grass script “[] ”

Muons split off from a single muon and rain down on the Earth like an air
shower. Precise time synchronization is possible by utilizing the phenomenon of
branching off from the same species. This time synchronization technology was
developed in 2021 by Professor Hiroyuki Tanaka of the University of Tokyo and
others.
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Grass script “[] ”
Muons come from all directions. This is represented by gold lines.
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Grass script “[] 7
Muons come from all directions. This is represented by gold lines.
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Seal script “[J
Muons have been falling since ancient times. So, I wrote “[J” in ancient

characters, an ancient style of writing.
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Seal script “[]”

Muons have been raining down from various directions since ancient times.
Therefore, we wrote “[J ” in ancient characters, an ancient style of writing,
and expressed muons with gold lines.
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gobboooobbooobooobbooobbooobboo
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Seal script “[J

Muons have been raining down ceaselessly since ancient times.
Therefore, I wrote “L] ” in ancient characters, an ancient style of writing,
and expressed muons with gold lines.
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Semi-cursive script “L1 [1”
Muon is pronounced similarly to “[] [ ” in Japanese. The silent rain of

muons is represented by golden balls.
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Semi-cursive script “U 01”7

The air shower of muons that silently rains down on the ground is
represented by gold lines.
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Ancient writing “0J 0~

Muons have been falling since ancient times. Therefore, “[] [1” was
written in ancient characters, which are an ancient style of writing. “lJ I ”
is pronounced very similarly to “Muon” in Japasese.
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Koou-konrai
These four letters mean from the past to the present. Muons have also been

raining down on Earth since the ancient times.
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“ Gift from outer
space”
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Muon drawn with chopsticks and air shower of muons
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gobbobgbodoboobgbbodobobooooobobobooobon
guobobobuogoooooobbogooooon

Muon drawn with chopsticks and “Muon” drawn with golden lines

Muons come from all directions. They are most numerous from directly above,
and as the angle gets smaller, their numbers drop off sharply. However, they
never come from below. They always come from angles above the horizontal.
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guooobbbooogooon
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“A gift from outer space” drawn with chopsticks and air
shower of muons.
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OOoobooODO “A gift from outer space Muon”

“A gift from outer space Muon” drawn with chopsticks.



OOO0000O0 “A gift from outer space”

“A gift from outer space” drawn with chopsticks.
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“A gift from outer space Muon” drawn with chopsticks.
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Uoggdodd “A gift from outer space Muon”
goooooo
goobbobbtoooooobobbbbooogooboboobo

Drawing with chopsticks
The randomly flying muons are represented by golden lines.
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gooboboon “A gift from outer space Muon”

“A gift from outer space Muon” drawn with chopsticks.



,-‘V . -
SRS Ny ks . et B N

ey 3 Al

Ooooooobooboboboboboobogoo
Muography detector used to view ancient tombs

goboobobooboooboobboooboobbooboobbo
gbooobooboooboobbooobuoobbooboobboo
googd

The muography measuring device is shaped like a large box and is supported
by four wheels. I thought the shape resembled the Chinese character for “Mu”
U 00O in calligraphy of clerical script.
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gooon

The four applications of muons are written in kanji. The positioning technology is
called muPS, and it is a technology that can determine positioning on the ocean floor,
inside tunnels, and inside buildings where GPS cannot be used. The communication
technology is called COSMOCAT, which is a password technology that cannot be
cracked by anyone. Timekeeping is a technology that can synchronize the time of
different locations with high precision by using muons that rain down on the ground
as an air shower. X-rays are a technology that can see inside huge objects using the
same principle as X-rays.
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Time Synchronization and air shower

In 2022, Professor Hiroyuki Tanaka was the first in the world to demonstrate
technology that can wirelessly synchronize clocks in different locations with an
accuracy of less than 100ns.
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Time synchronization and air shower
This demonstrates a new technology that uses an air shower of muons

to obtain accurate time.
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New applications of muons: positioning technology.



o 13 A

E % i}\
Mrometric Pom't }13 g Srs.ttm—
\

TakxAlALL: #rr‘w&&‘h
il 3 \ @

:
; :
f \

)
[

gobboobbouoooooobboon

New applications of muons: Muometric positioning system.
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New applications of muons: positioning technology and air showers
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Ultra-high security wireless communication technology
COSMOCAT (Cosmic Coding and Transfer ) and Navigation
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Muons can be used to see through huge objects such as volcanoes,
pyramids, and ancient tombs.
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