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Greetings

Takefumi Hayashi
Department of Informatics
Kansai University
Muography Art
Project leader & Professor

Times have entered the With-Corona phase, and although there are still uncertainties,
we are now able to hold art exhibitions on a regular basis. While COVIT-19 is having
serious influences on our lives, but even during this period, science and technology have
continued to advance, and muography has been expanding into new fields, such as
measurement of undersea resources and weather-related applications. I am looking
forward to seeing the evolution of expression in the science art works that will be
exhibited at this year's exhibition.

In the field of visualization and digital content creation, in which I am involved,
muography has been applied to an interior exploration of Kofun and measurement data
have been accumulated since 2019. I hope to contribute to the creation of art works
through the publication of the results and the presentation of easy-to-understand
information using digital media technologies such as 3D computer graphics, augmented
reality (AR), and virtual reality (VR).

In Muographers 2022, an international conference on muography held online in mid-
December of last year, a session on Muoguraphy Art was featured on the last day of the
conference. Artists and researchers from around the world, including those involved in
our project, participated via the web. We witnessed the creation of new artistic
expressions based on muography and the progress of social cooperation activities on a
global scale. I believe that our art exhibitions will also contribute greatly to artistic
activities, including international exchange in the With-Corona and Post-Corona era.

Finally, I would like to express my sincere appreciation to all the artists who will be
exhibiting their works, to Professor Hiroyuki Tanaka, Director of the International
Muography Collaborative Research Organization at the University of Tokyo for his
technical and financial supports, and also to Dr. Kenji Sumiya, Director of the
International Art Research Institute and Dr. Hiroshi Nakajima, a painting artist for their
efforts in planning and managing of this exhibition.
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Development of Muography for Positioning, Time
Synchronization, and Communication
Technology

Hiroyuki Tanaka
International Muography Research Organization
University of Tokyo
Director & Professor

Muography, in its broadest definition, is an academic field concerned with the usage of
the elementary particle, the muon, and how it can contribute to topics in nature, society,
and culture. In a specific sense, it is utilized in radiographic applications as an imaging
technique to visualize the internal structure of large objects by leveraging the strong
penetrability of high-energy muons emitted by cosmic rays. This imaging technique was
proposed as a method for measuring rock density as late as the 1950s, but it was not until
more than 50 years later that the interior regions of a volcano was imaged for the first
time. In 2017, muographic imaging revealed a new void structure inside the Pyramid of
Khufu in Egypt. Currently, muography encompasses not just imaging technology but also
a wider range of fields such as positioning technology, time synchronization technology,
and communication technology. In the field of radiographic imaging, technology that had
been limited to imaging solid structures (mountains, ruins, etc.) and liquid bodies (marine
phenomena such as tsunamis) has now been used for the first time to also observe
atmospheric phenomena. Since muography can be used to image the internal structure of
distant cyclones, the next step will probably be to apply it to cyclone early warning
systems in the future. In addition, since muography is the only method capable of
measuring the horizontally integrated density of cyclones, this now makes it possible for
researchers to directly study cyclone dynamics.

As time synchronization technology applications continue to evolve year by year, the
need for higher levels of time synchronization accuracy also increases for better control
systems that support our social and industrial infrastructure, high-frequency transactions
in finance, 5G networks, etc. Another emerging muographic technology called Cosmic
Time Synchronizer (CTS) was developed to overcome the vulnerability of GPS/GNSS,
which has been a common method used for time synchronization. When very high-energy
primary cosmic rays (accelerated by high-energy events such as supernova explosions in
our Galaxy) interact with the Earth's atmosphere near the tropopause, a large number of
secondary particles are generated, which precipitate down to the Earth’s surface. This
precipitation is called Extended Air Shower (EAS). The relativistic energies of these
particles are high so that they travel through the atmosphere at nearly the speed of light in
a vacuum. Also, because of the small angle each particle makes with the EAS axis (since
there is no significant difference in the distance traveled by each particle), these particles
arrive on Earth approximately at the same time. CTS utilizes this property. Since the
muons in EAS particles have high penetrability, it is possible to achieve wireless time
synchronization with almost the same high precision as outdoors even in indoor,
underground, and underwater environments where GPS cannot be used. In addition, since
CTS does not have a physical route for disseminating time information, it has an
extremely high security level compared to conventional time distribution techniques.
Therefore, CTS has the potential to be an essential part of next-generation, advanced time
dissemination technology.
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Scientific magic wand

Dr. Norbert Palanovics
Ambassador Extraordinary and
Plenipotentiary of Hungary

Muons have a “superpower.” Volcanic eruptions, thermal caves, ancient pyramids,
underground tunnels: these can all be scanned and explored from the inside using
muography, an imaging method using naturally occurring background radiation in the
form of cosmic-ray muons. Like a magic wand, which helps us seeing through and
making accessible the hidden objects.

As an Ambassador my daily task to highlight who represents the Hungarian science
the best in Japan. When it comes to Japanese-Hungarian research cooperation, one the
most interesting and promising research topics is the research about muography
between the Hungarian WIGNER Research Centre for Physics (WIGNER RCP) and the
University of Tokyo.

In 2015, the University of Tokyo and WIGNER RCP signed agreement on academic
exchange at the Embassy of Hungary. It was followed by intellectual property
agreement in 2016, and later, expanding upon this existing IP agreement to accelerate
the industrialization of muography, a new agreement was signed between the University
of Tokyo, WIGNER RCP, and the Japanese IT company, NEC. This venture has resulted
in the successful imaging of an underground concrete pillar which could be applicable
to several kinds of industrial inspections of social infrastructures. Also the Hungarian-
Japanese research team developed a high definition muography observation system for
practical volcano monitoring that successfully imaged the sequential magma movement
in Satsuma-Iwojima volcano.

After 2016, the multilateral cooperation agreements gradually increased among the
research groups of global research community. The collaborations between European
and Japanese research institutes were further strengthened during the Muographers 2016
General Assembly, where 17 researchers from five countries presented their own
projects. In order to further facilitate the endeavors of global muographers, the
International Muography Research Organization of the University of Tokyo cooperated
with the Institute for the Advanced Study of Sustainability of the United Nations
University hosted the international symposium “Muographers for SDGs”, and the
signing ceremony of the Hungary-Italy-Japan agreement “Development of the Next
Generation Muography Monitoring System with an Hungarian-Italian-Japanese
Partnership Towards SDGs” follows to commemorate the 150" anniversary of the
diplomatic relationship between Hungary and Japan.



In 2022 the Hungarian Embassy was very actively promoted muography art and
scientific projects as well. Muography art exhibitions, workshops allow the public to
view the muography science in new ways. Only in 2022 the Hungarian Embassy co-
organized three popular events on muography art. The venues have included the
Active Lab at Grand Front in Osaka, Soene Akari Park in Tokyo at Ueno Park, where
nearly 140 000 visitors visited our exhibition and Science Agora in Tokyo, where we
had an exhibition and workshop, which was visited by Akira Yanagimoto,
parliamentary vice-minister of Ministry of Environment. It was our pleasure and
honour having him there. We also supported the Muographers General Assembly 2022,
which gave opportunity bringing together the researchers and even artists from all over
the world discussing the applications of cosmic ray muons and muography art.

Besides the Hungarian muography researchers, Olah Laszl6 and Varga Dezsd, we are
very grateful for Sumiya Kenji, Nakajima Hiroshi and Tanaka Hiroyuki senseis for
their continuous support, tireless efforts on organizing muography events in Japan.

I wish as an embassy would be able to continue working with muographers’
multinational and multisectoral research community and network in the future as well.
I hope if we understand better the “superpower” of muons by the science or art the
global community of muographers continue to expand and generate new solutions.

<

i S T e e o
Ambassador Palanovics, Counsellor Hosszu, Opening speech by Ambassador
Kenji Sumiya and Hiroshi Nakajima at the Palanovics
Hungarian Embassy’s booth (Photo: Kenji Sumiya)

(Photo: Embassy of Hungary)
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Unraveling the Mysteries of Ancient Civilizations
with Muography

Michinori Ohshiro

Department of History
Komazawa University
Professor

Muography Art Project created the opportunity to express their imagination on the
canvas inspired by Muography (It’s the technique to visualize gigantic objects such as
pyramids or volcanos with high energy elementary particles called muons.). As an
Egyptologist, and also archaeologist, I myself have faced muography and have explored the
possibilities of muography in my field of specialization. Muography originated in a 1967
attempt by physicist Louis Alvarez to see inside through the Pyramid of Khafre at Giza. In
other words, treating pyramids with muography is the origin of muography research. To
know and understand the meaning of pyramids has long been the dream of human beings
since the periods of Herodotus or even ancient Egyptian Pharaohs such as Tutankhamun or
Rameses II.

By using Muography to pyramids, it will become possible to compare some pyramids
of different shape, especially the inside. As the result we will have the important clues from
using Muography “how it will be built?”, “What is the reason for the transition from the
Step Pyramid to the True Pyramid?”, “Why did the royal necropolis in the Pyramid Age
move from Saqqara to Giza via Meidum and Dahshur?” and “what is the meaning of
it=What is the Pyramids?”. Moreover, I think that it is possible to find the archaeological
monuments and sites where we didn’t know the existence even now although we know only
from historical sources.

What Muography, Archeology, Egyptology, Pyramidology, Muographic Art have in
common is imagination.

Acknowledgement: This study was supported by the Grant-in-Aid for Scientific
Research(B) (Study on the Transition Problem of the Royal Cemetery in the Old Kingdom
in Egypt Centered on the Meidum: 22H00721).
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Muography art project

Hiroshi Nakajima
Artist * Ph.D. (fine arts)

Last year I translated the English book “art AND HOW IT WORKS” into Japanese, which
gave me a chance to think what art is.

Of course it is not so easy to come to the definition of art. The theme which great
philosophers like Plato or Aristotle in ancient Greek age tried to solve could not have been
solved ever since. We could also say that “Anything is possible in art” may be another
answer to the theme. Philosophers have thought through the definition of art before the
conclusion. We the general public read a lot of writings about art and might find it
comprehensible or incomprehensible. This is ART. “There is no answer.” might be the
answer to what art is.

More than 5 years have passed since the muography project of Tokyo University and
Kansai University started. It in a way may have been successful so far, but I feel as I fell
into a dilemma as to finding the compromise. So half convinced that “This is art.”, I have
been engaged and responsible for art in this project.

We are satisfied with clear answers in science, but on the other hand in art there is no
answer, which give us diversity. We could say this is the good point in this project. When
science goes in good directions, it will bring us happiness. If it goes in the wrong directions,
it will it surely will throw us into the hell.

On the other hand art has an inseparable relationship with us humankind and can bring
happiness in good directions but if it goes in the wrong directions, it will bring us
unhappiness.

Both science and art depending on how man handle with them could differ greatly.

Among the good points art has, one is to make visible what is invisible inside us or what
cannot be seen. Through what is expressed visually we tend to get interested, moved and
think of what it is. There are various ways and expressions in art according to the number of
artists. We enjoy these varieties. One of the traits of us humans is to imagine what is
expressed in the artworks.

This wonderful project is to make the general public get interested in and know the
difficult science of muons through art, and artists also get inspired by science and learn
broad ways of art. So science and art are helpful to each other, which contribute to the future
of us.

Japan has become the country where what is paid off right away is valued but
unfortunately education, culture, art, fundamental science and are thought lightly. In the
long run everything might fall behind and the result will be worse. I hope we as well as
politicians will notice this fact. We have to pay respect to diversity of art, and we artists
have to produce more and more new artworks centered on muography. We intend to
continue this project until we the general public use the word “Muography” in our daily
conversation like X-rays.
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MUOGRAPHERS2022 GENERAL ASSEMBLY III THURSDAY, DEC 15, TBA, ONLINE

1.“Introducing some of Muoguraphy’s promotion and its art works in Japan”
(Kenji Sumiya, International Art Institute, Japan/VMI, Global)

2.“Expression of Muography art with visualization and digital media content”
(Takefumi Hayashi, Kansai University, Japan)

3.“How I’ve worked on Muography art”
(Hiroshi Nakajima, VMI, Global)

3.“How I received Muography as an art curator— Some practice in exhibition rooms”
(Takeshi Fuchida, Tama Art University Museum, Japan)

5.“Muography, Pyramidology and Arts”
(Michinori Ohshiro and Yukimi Hashimoto,
Komazawa University, Japan)

6.“Muography and Symphony”
(Federico Iacobucci, VMI, Global)

7.“Cosmic Longing”
(Boedi Widjaja)

8.“Transdisciplinary SciArt engagement in middle
East by ORIGIN” (Michael Hoch, CERN,
EU/VMLI, Global)

9.“Report of European muography tour as a high
school teacher” (Miki Otsuka, Waseda
University Honjo Senior High School, Japan)
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A Record of the Activities of the Muography Art
Project and its Recent Topics

Kenji Sumiya
International Art Institute
& International Muography Research Institute

Since 2017, muography art has been promoted as a project. At first, I didn't know what
was in the sea or what was in the mountains, so I was going back and forth. But it has
already been continued for 6 years, and will enter its 7th year in 2023. The initial
activities were mainly in Osaka, Kobe and Tokyo, but the artists in Okayama and Saitama
also joined from 2021. In Osaka, the exhibition was held at the Knowledge Capital of
Grand Front Osaka and Kansai University Museum, and in Tokyo, the exhibition was
held at Tama Art University Museum and the cultural center of the Hungarian Embassy in
Japan. Furthermore, in Okayama, a muography art exhibition was held at the
International Art Institute in conjunction with the opening of the Okayama Community
Collaboration Center of the International Muography Research Organization of
University of Tokyo in 2021. Muography Art Saitama base led by Yuko Ishino of Saitama
joined in 2021, and the activities are progressing mainly in music. It is truly a pleasure for
me to be able to hold such a wide range of events with the support of so many people.

In addition, the muography art development activities for children were incorporated
into a workshop at Knowledge Capital of Grand Front Osaka, and the activities have
progressed little by little. In addition, nearly 50 children participate in the art exhibition
this time (March 2023). I'm just surprised that I've been able to continue for a long time.
A chronological summary of the activities to date is as follows.

[April 2017, Project start]
I8t : September 2017, Muography Art Exhibition “Enjoying with Pictures and Sounds” Grand Front Osaka
2nd - May 2018, Muography Art Exhibition "Ask the Universe" Tama Art University Museum, Tokyo
31 : July 2018, Muography Art Exhibition "Gifts from the Universe" Chausuyama Gallery, Osaka
4t - September 2018, Collaboration between ink painting and muography art, Kobe
5% : December 2018, Muography Art Exhibition "Expressing advanced science through art" Kansai
University Museum, Osaka
6™ : May 2019, Muography Art Exhibition "Golden Week Special Exhibition" Kasen Gallery, Okayama
7% . August 2019, Muography Art Exhibition "Gift from the Universe II" Grand Front Osaka
8t : November 2019, Muography Art Exhibition Imashirozuka Ancient Museum Osaka Imashirozuka Burial
Mound as a project for the 150th anniversary of the establishment of diplomatic
relations between Japan and Hungary. Participated in "Kofun Festival Hanikotto"
9th : January 2020, Muography Symphony at The Symphony Fall, Osaka.
Hiroshi Nakajima's muography art exhibition at the lobby of hall.
(July 2020, University of Tokyo Muography Liberal Arts Fund launched)
10%: January 2021, Muography Art Exhibition, International Art Institute, Okayama
April 2021, Establishment of Okayama Community Collaboration Center, International Muography
Collaborative Research Organization, University of Tokyo
11%: May 2021, Muography Art Exhibition "Gifts from the Universe" Hungarian Cultural Center, Tokyo
(August 2021, Muography Art Saitama base established)
12th: March 2022, Revenge Muography Art Exhibition Grand Front Osaka
13t: November 2022, Muography Art Booth Exhibition Science Agora Tokyo, at the booth of
the Embassy of Hungary in Japan and the Delegation of the European Union
14t: November 2022, Muography Art Exhibition Akari Park 2022 Tokyo Ueno Park Exhibition at the booth
of the Hungarian Embassy in Japan
15t: March 2023, Muography Art Exhibition Grand Front Osaka (this time)



In this booklet, when I summarize our activities in 2022 in particular, we held the
revenge muography art exhibition at Grand Front Osaka in March, which was postponed
due to COVID-19. After that, in October, an online lecture was held at the Science
Agora hosted by JST with the support of the Hungarian Embassy, and in November, an
exhibition was held at the booths of the Hungarian Embassy and the Delegation of the
European Union. In parallel with this, an muography art exhibition was held at Soene
Akari Park 2022 in Ueno Park, Tokyo, with the support of the Hungarian Embassy. In
December, the general meeting of the international Muographers 2022 was held online,
coordinated by Professor Hiroyuki Tanaka of the University of Tokyo, with nearly 200
participants from 17 countries. There were 70 presentations on muography from various
countries. The plenary session began with greetings from Dr. Norbert Palanovics,
Ambassador Extraordinary & Plenipotentiary of Hungary and Mr. Akira Yanagimoto,
Parliamentary Vice-Minister of the Environment of Japan and others, followed by
general lectures. This time, we were able to set up an "Art & Outreach Session" in
particular. The following nine presentations were made.

Looking at the program of this general meeting, we can see that muography art is
expanding both in terms of fields and regions. I feel that our activities have become
somewhat grounded. We hope to continue to develop our activities further with all
cooperation.

MUOGRAPHERS2022 GENERAL ASSEMBLY Il THURSDAY, DEC 15, TBA,
ONLINE
1.“Introducing some of Muoguraphy’s promotion and its art works in Japan”
(Kenji Sumiya, International Art Institute, Japan/VMI, Global)
2.“Expression of Muography art with visualization and digital media content”
(Takefumi Hayashi, Kansai University, Japan)
3.“How I’ve worked on Muography art”
(Hiroshi Nakajima, VMI, Global)
3.“How I received Muography as an art curator— Some practice in exhibition rooms”
(Takeshi Fuchida, Tama Art University Museum, Japan)
5.“Muography, Pyramidology and Arts”
(Michinori Ohshiro and Yukimi Hashimoto, Komazawa University, Japan)
6.“Muography and Symphony”
(Federico Iacobucci, VMI, Global)
7.%“Cosmic Longing”
(Boedi Widjaja)
8.“Transdisciplinary SciArt engagement in middle East by ORIGIN” (Michael Hoch,
CERN, EU/VMLI, Global)
9.“Report of European muography tour as a high school teacher”
(Miki Otsuka, Waseda University Honjo Senior High School, Japan)
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The Muondial at Midnight (Concept of
CTS, Cosmic Time Synchronization)

Sara Steigerwald
Digital artist

The particle is a building block of space. Time is a concept which has been a building block for
civilizations. It has been a fundamental element necessary for the advancement of agriculture,
industry, and other human activities. Systems of time keeping/calculation have evolved with two
basic phases: 1. an image-based phase using extraterrestrial objects as a reference (for example, with
the position of the sun determining a measurement of time) and 2. a number based (counting) phase
using terrestrial objects (e.g., quartz crystals) as timers. Sundials and possibly Neolithic stone
circles (one of their functions was probably as a seasonal clock) are examples of phase 1 while water
clocks, quartz clocks, and atomic clocks are part of phase 2. As society evolved, the speed and range
of travel escalated, therefore systems to synchronize time (like the establishment of time zones) were
required which seemed to favor a more mechanical approach like phase 2. As the need for smaller
and smaller increments of time for more accurate timing becomes more important for connecting and
maintaining local and global infrastructures, phase 2 has become the strategy for constructing
timekeepers. However, a new kind of muography called CTS (cosmic time synchronization) is
making it possible for humans to once again look to the cosmos (phase 1) as a natural source for
accurate timing.

Sundials measure the sun at its zenith point as noon. The element which points at the time (a rod or
other projecting shape) works by blocking photons from the sun prior to and after noon which then
produces a shadow that points to the time increment mark. While in principle a sundial in one local
time zone could be adjusted to other local time zones, its main weakness is that cloudy days, changes
in season, and nighttime interfere with its operation. In contrast, CTS uses muons instead of photons
which are a naturally abundant resource available daytime/nighttime in all regions of the Earth, even
shallow regions underground. By collecting these muon showers with detectors, timing can be
determined and utilized for synchronization.

In my piece, taking inspiration from human sundials, I illustrate an imaginary object: a “muondial”.
Human sundials can be created by drawing silhouettes on the ground of standing human beings
(shown in the illustration as yellow outlines) at different times of day as the sun’s position changes;
then markers can be used to define hours of time. In the illustration, I use blue-green to represent the
muon particles. A 24-hour dial is shown for the “muondial” (in the illustration the blue-green
outlined box represents midnight while the white and black boxes lining the circle are the other
hours) because, unlike the sundial, CTS functions at any time. Muons precipitate through the
atmosphere and move invisibly in many directions through the human body (shown with the central
figure, the “muon man”). CTS, in a broad sense, uses cosmic particles to utilize temporal patterns
(unlike muography which uses spatial patterns) that can be identified and then define very small
increments of time. While this illustration doesn’t show all the capabilities of CTS, I use the idea of a
“muondial” to emphasize that, like the sundial, CTS measures time using extraterrestrial objects
(cosmic ray originated muons).
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MUOGRAPHY
SYMPHONY

Federico Iacobucci
Pianist, composer and choir
Conductor

The Muography Symphony is a composition for large orchestra by the composer
Federico lacobucci, inspired by Muography and born from an idea of Professor Hiroyuki
Tanaka. It’s the representation of the life of the particle called Muon in its journey through
different situations, but it’s also a transposition in music of the main aspects related to its
scientific peculiarity and interactions with our world. Muons are high-energy particles
that have a very short life, compared to our normal conception of lifetime. If we try to
represent them with music and then “translate” them directly into sounds we should use
range, intensity and durations that are completely out of the audible spectrum of waves.
Also, doing this with a symphonic orchestra forces us to compose for a limited range of
pitches.

The idea was to create a frame where muons are in the highest range of the orchestra
while the matter is represented by other instruments in a different region of the score. I
dilated considerably the time to produce a kind of effect that is assimilable to a picture
that captures an instant. The result is a musical landscape where muons move inside of it
within magma and other particles.

Time is the fundamental dimension in music, without it sounds could not propagate. A
constant beat is used in all the three movements. It’s a sort of measurement line. Speed
changes, accelerando and rallentando, are obtained through music notation. Every one of
us has a subjective perception of the passage of time. The most peculiar property of music
is that you can show the whole picture in the same time that you are painting it. It’s like
observing a large artwork in multiple sections, but the composer chooses the point of view
from time to time. This form of art is very much appropriate to represent this scientific
argument. The muon is the hero of this symphony and the solo clarinet supported by other
high-pitched instruments represents it. Using a soloist gives more personality and
distinction to our hero. He appears the first time in the first movement and he passes
through different sets. The music tries to describe with sounds the interaction of the
muons with the matter. In the first movement we can hear him interacting with a volcano;
in the second he’s playing through a pyramid; in the third movement he is transported by
the cosmic rays in a travel across the space-time and then released by the impact with the
atmosphere and finally detected by the muon detector. When the muon‘s sound is played
it generates a sort of magnetic interaction with the matter’s sound, also using an
instrumental reproduction of the Doppler effect. The Doppler effect is something that we
experience every day and it’s not so difficult to reproduce with sounds. The challenge is to
combine an expression of the Doppler effect with an expression of the relativity of time.
For example, in the second movement as the speed of the notes increases concurrently the
pitch and intensity of the muon sound decreases.
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In the score there are setted three lines of tempo to reflect that time differs depending on
the speed an object is traveling at: one is the constant time, the observer time line;
another is the muon’s speed related to its personal time; the third is the environment time,
related to the matter and the audience. When the muon sound is at its top level of energy
and speed, the muon time is frozen and the “human” time runs very fast. Then, while the
muon tempo (tempo=speed) exponentially decreases the “human” tempo increases and
finally they meet again on the constant time. The part of the symphony that introduces
this element is related to the pyramid, because it’s a structure manufactured by human
beings. In fact the movement is structured like a Scherzo (an humorous composition that
is traditionally one of the movement of a symphony) in which the subjective feelings and
perception of the human audience are positioned in the foreground.

Since Muography was born in the first half of the last century, under the suggestion of
Prof. Tanaka, the ensemble uses a set of traditional instruments. To represent the high
power energy of muons the solo clarinet plays mostly in its highest region, besides high-
pitched instruments like crotales (upper octave) and glockenspiel. Crotales in particular
have a very penetrating sound with a considerable long decay. To improve the high-
energy effect of the muon these instruments are mixed with harmonics of the strings and
the highest notes of harp, piano and glockenspiel. Also a bass drum, which can produce a
very huge sound with a long decay, is used to represent the volcano eruption while
temple blocks make a kind of metronome effect in some sections.

The premiere of Muography Symphony was performed in 2018 at the Agnelli Hall of
the Italian Institute of Culture in Tokyo and in 2019 (excerpts) at The Symphony Hall in
Osaka.

Federico Iacobucci
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The poster for the Muography Symphony premiere at Italian Institute of
Culture in Tokyo (December 2018). Made by the digital artist Sara

Steigerwald, it’s an elaboration of a page of the “Volcano” section of the
orchestral score.
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The bottom of the earth “Kaijyu Muogon"
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State-of-the-art science and technology to challenge the unknown underground that
refuses human invasion! ! "The underground that cannot be seen, the invisible elementary
particles." The docking of this invisible thing is expressed with the oldest dyeing "shibori".
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B2 E WS IBREZDHDEELAEIRA T,

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 "time" in the center and expressed the trajectories of muons that have rained down on the
earth since ancient times with golden lines. Strangely enough, the ancient character "time" seems to already
embody the muon's trajectory. In addition, I added the words from the Old Testament, "Wisdom knows
time."
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"Showa-shinzan"
& 7Y hE—XY

Delica Beads Loom
KE X 1 H22,5cm x W24,5¢m
HIEE 2022

iRz B, EREWL], TRBMEFLlE . ChT=8fFen) £9.2 LT, 5E
. B0 /v %288 TRY 22 REeTHETE L. 520 REE L.
TUAHE=XDDE LDBM310THY . ZTORITHEEEICES I 2407
I—%_ DBM 47 T, 8inoRF L7z TUAE—-—XDFEFEL ., 5 Tld. DBS,
DB. DBM, DBL &xznhEnf &, Hv b, 8FEFE. 2000 &i2xab) F L7,
[RBAFTIL X, 3IFZBHDOAKE EODBM200EIOHR D, 19T, &ELI-H DT
ER

"Sakurajima", "Mt. Asama", and "Showa-Shinzan" will be a trilogy. And this time, I
thought of the invisible magma in the ground and spun the weaving thread in red.The
background is jet black. is woven with matte DBM310 of Delica beads, and the blue of
muons reflected in the measuring device is scattered with DBM47. The types of Delica
beads are now DBS, DB, DBM, and DBL, round and cut, 8 types, and about 2000 colors.
"Showa Shinzan" was made with 19 colors out of the 3rd largest DBM 200 colors.
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jJ IS ];;Z— }_% \ "Muon trajectory"
Yoko Kato k=

Ceramic art

KEX :H6.6cm x ®11.0cm
HIELE 1 2022

R FEHERITIRITA I 24 IFEFIIC [BEREE] CWHIBEZLIBVWENRDS, D H D
HhoTWBREBEBXERIC (o7 AY o b EWHH0OAHZ, ZORMBOIAAD LA
IZHR S TWTKPIANTWEFTICA /DX RN\ H T, XL Y DTt EBETIhz2HEHIF
VB ZIEAS D EFEBIFoToe RETEDHIIENY BRE, BRTIEREAT DN LH->7-D T30
~40% DIEXEDMEZMZ T, W Oh B ZHAT-, HHZE2EXRETEWL. REDL - OEIIHIT
TEHELARBMEZEIT TCFHREEEZAMIKRIB LI, TVAF (W) HEIBCI/ERINIC
EERIRICEN, TSI 24 0DMAMICHEBNTREKITTWVWT S & T 3EERADED

(=) R ETRRTERLLIICES,

I think of the word "brute force" when talking about muons running through space. In Oyodo Town, Nara
Prefecture, where I am involved, there is a project called the Pear Flower Project. There is a small valley on
the north side of this pear field. Where the water was running, there was a wild boar, Nutaba. It was clay
mixed with gravel. I decided to make pottery and brought this home with me. I removed the oversized
pebbles. Since it was difficult to form the clay by itself, I added 30-40% Shigaraki clay and tried several
forms. In other words, the ground was covered with black tenmoku, and a thin white glaze was applied from
the inside to the rim of the mouth to express the universe and nebulae inside and outside. Coarse grains
(gravel) appeared as protrusions on the bottom and inside and outside of the vessel. I think that I was able to
express the traces (protrusions) inside and outside that the muon is trying to penetrate without fear of
anything.
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Shin Kurasawa
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Yuji Kamenashi

8% [FHoH EoBEER]
“Analogous system of space and ground”
T A s AN
Paper, Ink
HE : PCHMILAEFYSFILDOTYRILEE
Original digital photo processed by PC
KEZ : B2¥#E H5L.5cm x W72.8cm

SV 2022

BRER D T2 —NTFOBH, FEHOEAL, MSREAWEY HIT7=. VLD L D 7-A,
Lice AL H B, RED—I <,

The home of muons is in a cosmic nebula. On the earth, there is a carpet of petals woven
from cherry blossoms. There are similarities between the two. I think this is just one frame of

the flow of human life.



38

A BB

Masao Kimura

BE . [RBZEaBz T
“Beyond time and space"
Bk T Y RV
Digital video
BUYELE : 2022

R v E I VEE TUYRNOXKESE, WEKOEH., RTLAIKVWEORNOH,
TaFVIEFEEL, BB I a A VOFREEZRFBTEZDIEL, DLWS LD LR
DTHD, ERFBEDHENOHT HAMICHEI ITEELESZ XIS, HRPOEMAY
REPEE A —FICEE LTz, HOPAKRELE STz, T a4 VB EESBIPETEFD LS
WZRY AT A —ICEWIZRZD L5 ICBENIEVWEHEBE-S-TWE, BO LB ET
Hb, LT TIEAELL, ALEE2RIATbHLVWEEESsTWSE, HEANKESCEDLS
EB->TW3B, 22aF 07 74—7—hr703 27 POABIFIZITBERWALLEITSD
DEB->TWE, SEOERIIHEREOEYLIEY) EIFoNTELBRTHEFERZ L
THlz, BRIEFIFLDOF Y FILEHTH S,

The cosmic rays that are the source of Muon exist in the Magellan Nebula, the Andromeda Nebula,
the birth of the Earth, and the endless flow of time. It is only recently that we have been able to
recognize the existence of muons. Within a short period of time from the birth of mobile phones,
equipment has made rapid progress, shortening spatial distances all over the world. The world has
changed a lot. I hope that the muon measurement equipment will become as handy as a mobile
phone. This is like a dream. I'm not the only one, I think there are other people who have the same
dream. I think the world will change a lot. I think everyone in the muography art project will agree
with me. For this work, I tried to create a video from the perspective of how things on earth have
been created. The music is my original composition.
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Martin Paludan-Miller

By S oA & ]
"Muon and Hero"
& BE
Photography
B AZ)T7 - Y/
Torino in Italy
w32 H : 2011F12828H

fRin MO BREIZ, TRXILF Yy alNRT U R0OBHHEL WERBE D X T I8N
A B O;—t0)77%7%%\10?/\%%75«?%;&’(%50 —H. TaFviE
BERZRHT WD EZAICEYEFVNTLEEBVWTWEA, REICEEIZINGD
LT EIETERD STy TaF T T74T7—F7TBY 7 MISMLT, BAR
W aFdVE2FEET7—-FCERBETENEONLLLES,

My goal is to concentrate beautiful moments of energetic balance — travelling through
life with my camera. To date, the number of my photographs has reached the tens of
thousands. Although I hear that muons are raining down everywhere day and night maybe

I couldn't catch them yet. I would be happy to participate in the muography art project and
express the invisible muons in photographic art.

39



Y7 XA ILANIL R

Sara Steigerwald

Ba . [ERFPOIad+ > &A4vL
(FERBOES) |
The Muondial at Midnight
(Concept of CTS, Cosmic Time Synchronization)

ik 7Y #I)L7— b Digital art

H1ESE 2023

RER . AoERTIE. AHOHEBS A VY REL - a v &3 T, REOYIK
THD [TaF XAV IL] ZHANTW5B,

SEMZ, 248, 2b8A2SsBIZE N,

In my piece, taking inspiration from human sundials, I illustrate an imaginary object: a “muondial”.
Please refer to pages 24 and 25 for details.
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Hiroshi Nakajima

B e [2aA47774FERE]
“Muography Laboratory III”
& RER

Oil painting
%4 X : F15 H53.0cm x W65.1cm
SIVELE 2022

fRER . S aA T T T ABERDZ =Ty T BRI EICEFEET DA RERYEE
AL TVYURLNICRRE LTz, SENPEIERB, 2247771 DBRODEF —
73ER, BIRERZRIR, DAALKFHVHENMEER I 24777 14 Db,
WN-F v o NRIBEICLD I 2 A VYOREFEXRBEL WS,

This is the 3rd surrealist expression. Painted “the muography laboratory” in oil. Gigantic
eyes represent “see through”. Distorted clocks stand for “the theory of relativity” We might
see muons in the universe through a torn canvas. Gigantic objects such as volcanoes,
pyramids, kofun tumulus burial mounds, nuclear power plants, skyscrapers are targeted by
muon detectors.



Hiroshi Nakajima
B 112407 714FEREN
EILHiE ]
“Muography Laboratory IV
g Tsukuriyama Kofun”
[ B % HPE
o I : /‘ \ Oil painting
: ' ’ YA X 1 F15 H53.0cm x W65.1cm
g N~ SfEE 1 2022

RER . 2 aF 7 7 A BETABEFOBELHEEZ 2L T Y XLMICKIEL 7=,
SEIAFTTT7TADORRKODEF—7I3ER, BIEEERERIE, RFEEHED & WS
ZET HEERTIARLTE WS, BNFr AN IREICEE I 24D
WEREZRIBLTLWB,

Painted in oil surrealistically “Tsukuriyama Kofun, ancient burial mound ” With the
help of muons the inside of Tsukuriyama Kofun could be detected. Sliced Kofun might
help muons easily to detect the inside of Kofun.
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Fumio Horii

% 123 aF VERIT /NN
PN EANET
'23 Muon Dream Flight Part IV "Sun and Muon"
FoE D HF B Oil painting
REZ IR0
HIVESE 1 2022

fRER T T ad  DMRADEEREZZ X THlc, KIFDHKDES 5> THE
HReBIELTP-oTRDELID, FEHRI A A VORENVHBTED, 77—
PELTHRBHEED LB W, ELZROT7 - FDOMHRE, KBDHKEN—X
SRR L CTHTe, DERIDERIE. TaF U —-XD4EE LGS,

I thought about the arrival time of muons on the surface of the earth. If cosmic ray
muons compete with the speed of the sun's light to reach the earth, we can estimate the
speed of the muons. I thought it could be expressed as art, so I tried to express the world of
dreams and fantasies based on sunlight. This work is the fourth in my Muon series.
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Yoko Hor1i
B 23 [FH, KEDZEH]

Universe, Eternal Space
Bk T UILEE

Acrylic painting
K& & 150.5cm X 39.5¢m
HIPEE © 2022

fRER T FH. TNIEORDZER, NEDREGEBHEZENICBA 1R, Thich
lZ. ZDKRGRDO—EORIRKICEFET 5, ZOFmIE. FEICRURZ S FJHF D
HERICEEY 2BEERE L7, Bl FATEZRFL TOLAWLA FL IR
COFHEZBICH, ZLOFERRFATNFET 2F2RBLIVWERS,

Universe is an eternal space. It is a world far beyond human creation and human
common sense. We are on Earth, part of that solar system. In this work, I expressed the
moment when elementary particles flying in space reach the earth. Although I did not
express elementary particles directly in this picture, we would like to recognize that there
are many cosmic ray elementary particles in outer space near the earth.
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Hayase Yuria
BE: [TaA4vIcks87 Iy FREEOARIL]

"Visualization of pyramid interior with muons"

ik HEE

.

Oil painting
KZ X IFI15
HVEE 1 2022

v RDEHDBERBE/  ORNEEZBHETEE2I2F VOMPFTH 5,
EDTERVWKRIDIBALIEZDZIEDTED I 2 A VDOKRBELE

My painting is the trajectory of muons that can see through the inside of a huge object like
a pyramid. Using muography, we can capture unknown parts that humans cannot see. |
expressed the muon's bold appearance.
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Hideki Yasutake
Bt [R=hF]
“Elementary particles”
RO 1Rz
Oil painting
KZ& 1 F20 60.6cm x 72.7cm
HESE © 2022

e . S 2 VIEBRHNSVWEBREMATHIRNFO—D2TY, ZDIaA V%
FMEBLZI2F 7770108V KLOBAFACRFIFORELR EKRLAIGH
TORAPPEFINET, COERIZIFENTFOWMDIEREIRILF—EHEED
AIEEMARIBL X LTz, RIEAENRAEFICEBM TSI ZBE>TWET,

Muons are one of the smallest elementary particles. Muography using this muon is
expected to be applied in various situations such as prediction of volcanic eruptions and
investigation of nuclear reactors. This work expresses the enormous energy and infinite

possibilities hidden in elementary particles. I hope that science will contribute to a richer
life.
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Ikuko Yamaguchi

BE L [KIDEFEEFNSTEI25777 4]
"Muography predicting volcanic eruptions"
ok 7o ULEE. BYfR@R. - T2 ER)
Acrylic painting,
Pasted picture using colored paper, Stickers, Flyers
AKEE D H33.4cm x W24.8cm
#{ER : 2022

fRER L FANZ2020FED B I a2 AT T 747 —bDT7ATY 7 MZESMLTWS, &
DHEIEICIZ, WOHLLEZIHTTBICEBENT TRYVBATE, SHELICET
SAaFVOTAVEBBNTCEISICHYETANLOEREZ AT 7ILICHEWTHRTZ, B

DIsICIZTmWAABEI DD 272, ADERZD L THELZLDHFICERTW TS
ES LUy,

I have been participating in the muography art project since 2020. I always put my heart
and soul into my paintings and spend a lot of time on them. This time as well, I drew a lot
of muons' traversing lines with paint and then put tiny innumerable colored paper to depict

a colorful volcanic eruption. It took a lot of time to paste. I would be happy if as many
people as possible could see my work.
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| Yukari Hayashi

By [T 2408
"Muon trajectory"
BOE 1 KEE
Water colour painting
AKZ X F8 H45.5cm x W38.0cm
HEE 1 2022

FREL  FHZHITKS T aF T, ZRICEEL T 22 DRFOMBFDOEL S %
%EIE,L%CO

Muon particles run through space. I expressed the beauty of the trajectory of the particles
scattered in space.
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Shiho Matsumoto

BE . KT 3RETF]
"The seeker"
ok 1 AKEE
Water color
K& & 1 H54.2cm x W39.2cm
HIPEF 1 2022

s 2D TA VI a A OHEERL VWD, TaFEBLTHED
NEZBRT DI EICEY, BRROBRREEMERSH7-AH5EEXLTWE, 20D
ERTIEHEOTICIRAT-KSADEYZERITHZ T, AHKLLBEZE
XEANDEES L)DEEEETEHFDLIEAERE L,

The gold line represents the movement of the muon.I feel that looking through the
inside of the tomb through the muon will increase historical discoveries.In this work,
that expressed the vivid resurrection of the lives of people who lived for centuries by
seeing through the many treasures lying under the tomb.
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Toshiaki Harada

B RV ER]
"Laughter and tears'

BoE 77 VIIVEE

'

Acrylic painting
AEZ TF10
BUELE © 2022

R . AKX ST 747 —bEFAL. AR [LOESE] oXRBAEOTH S, ABICIE
BECBELNDH D, T—PEIFRERIRTHS, T2F 7774 LIFBHICLEZREOHRA
Thbd, ITETIE=AIE<P S E>FERB.ICAH D, SHEHIFHERABMOLERRE Lz, ABDO
DESETE, VO ERDOHIC, S2F Vv ZBEHLTEZDODADLER > TWBATEXRIFL
72e THODADEWIMEA, RIFMEHA? Z5T2FICLY, ABOLOFEIEWICEDL Y H
REMBINIEEEFILEL RS,

What is muography art? It is an expression of the "fluctuations of the human heart." Human beings
have sensibility and reason. Art is an expression of sensibility. Muography is the world of discovery by
reason. If you write it in a diagram, it will be = creation <fluctuation> discovery. This time, I expressed
the heart of earth humans. In other words, I expressed the fluctuation of the human heart by
illuminating a mass of laughter and a mass of tears with Muon to search for that person's heart. What is
this person laughing at? What are the tears? By asking such questions, if human mental illness turns
into laughter and leads to world peace, there will be no more wars.
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Mikiko Yoshioka
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"World of Muon II*

A E & 1 H50.0cm x W60.5¢cm

HIVEE 1 2022

B KL REOY, B AL OIFEA
Dye, Laundry paste, Ink(Japanease sumi), Alum

Rt B2H s )IFALHREDY THORIE T, Fv v/ XR0OLEITRTIME DA
My original technique of dispersing the ink(Japanease sumi) with alum and laundry paste
and pouring it over the canvas.

B IaA Y EHESTLANBERZDOZ EEFV, 224 DAB~OISEOATEMEA
EA>TWBZEaRELI, Nl HE 71y K BEOCLLEZLY YD LS
ICBRTEDILIIANHADETH S, ZNIE, FAE>THLFHFETH S,

After meeting muons, I learned a lot about recent science, and realized that the possibilities of applying
muons to human beings are expanding. It is a human dream to be able to see through volcanoes, ancient
tombs, pyramids, and ruined buildings like an X-ray. Expressing it in art is a challenge for me as well.
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Yuko Ishino
Bg . [ 7474
"I will"
BE: 77U, LYv, XTI
Acrylic, Resin, Pastel
KZX IF10
HVELE 1 2022

fRen BT DHANBETY W, TaF T T 7 ERROEROBEANAEEE Y £ LA,
RODOHAATT, BHXICEWTELTEAESBEWVWEDIZKREZTL LD, AT bDEY TT,
BEI2475742>H—7L4] (HKMSDD) #8HRET7 V754 VEEN I
NEBICEREBEL TWVWET,

| want to protect my loved ones. Muography is now capable of observing meteorological tsunamis. This
is the first attempt in the world. It will become indispensable in disaster prevention. It's our pride. The
"Undersea Muography Sensor Array" (HKMSDD) is installed inside the undersea Tunnel of Tokyo Bay
Agua-Line.
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Yukari Yoshino
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"Typhoon perspective"
Bk 7o ) vE
Acrylic painting
RKEXIF10
HELE 1 2022

R ERAFOHGEREZLREIF. ChETIaF 7770130, BE. EF
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ZR AT LANODHEFENEE S, I I a7 T 74 ICZONEERET 7 UL
BTRIEL 7=,

According to Professor Hiroyuki Tanaka of the University of Tokyo, muography has so far
succeeded in seeing through volcanoes, nuclear power plants, ancient tombs, and puPS of the
ocean floor. In 2022, he succeeded in seeing a typhoon for the first time. Since it is possible
to capture the warm core at the center of a typhoon and measure its movement, there are high
expectations for future early warning systems. I painted the typhoon captured in the
muography with acrylics.
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Toshihide Fujimoto

B4 "session"

ik L REE

Oil painting
A& X 1 S641.0cm x 41.0cm
BIYE4E @ 2022
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FOWEWALIR) LI 2 AT 77 4128 > TAIRILT B,

I tried to draw a muography that allows you to peer into a space that is out of sight,
using the logic of contemporary art. The white lines in this picture indicate the inside of a

box out of sight. Also, with muography, it can be visualized as a colorful image of various
lines in a box.
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Rie Tomimoto
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% : "The key to unlocking the mystery
of the story"

Bt 77 ) IVEE
Acrylic painting

REZ 1 F15

HIVESE 2022
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A clairvoyance experiment of an ancient tomb using a muography device. It may
be the key to unlocking the mystery of the story.
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Children’s Muography Arts

7 hUITH | ROBEZEE Atlier HIRO Child Art School
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We want to see what we can't see, too!

S
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Kofun? , keyhole? What can we see beyond that?

8

~

it THEADC, KE s3I v
N—h—, BRERERFOT— b
Finger paint,water color,crayon,marker

pen, colored pencil
A Z X D HI109.1cm x W78.8cm

HVEE 1 2022

BRABEWHDONHZ D (5)

K MmHREMRS . FEH-bICIa A Y0EABFVTE LWL, ERETEEL
BRSO EAS, [RABRVWHDARZSZ?] EWH T EeAT—TIHWTES
ST HDH, FEHIE. FA>T? FEHOMIAG EKLITHWNT N,

I had the children listen to a story about muons. In response, the children drew a picture on
the imitation paper colored with finger paint on the theme of “Can we see the invisible?” In
my heart, cosmic rays, what am I? The children drew various things such as the outside of
the universe.
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Scenery I of drawing
muography art
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Scenery II of drawing

muography art
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Scenery III of drawing
muography art

SAaFVIEWAWNWAREZAIZEY DD >TWBALLR ! ABICEICL>7T-H WL W —,

63



64

MUOGRAPHY ART PROJECT

FEAT H

A - A

2023. 3. 18
ALE
s

e - 7Y A L 0 ARET

¥&
t#h

-

7

7]

B KFEI 2477747 —rTadzs b

HHRFRI 2aA T T T4 YNTVNT =T uPxy h
s HFRREEE S 2 A 7T 7 mEEF e

BER N7 ) —RAERE
FERBRN > T ) — B4 B e TS
BV N ) — AR
BRI TE AT

D OARKMERIIEERFES (224797740 UV RIGALT—VEE] I

BEEWEEEE LEIHFMFO—EE2IEHIE W0 TnET,



