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Greetings

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

We would like to thank you from the bottom of our hearts for visiting our muography
art exhibition. The Muography Art Project was launched in 2017 for the purpose of
outreach activities to communicate muography to the public in an easy-to-understand
manner, and this year marks our 8th year. During this time, we have worked with a
diverse range of creators, from professional artists to passionate members of the public
and students, in order to make the appeal and potential of muographic technology known
to a wider audience.

Muography is an advanced technology that has been developed and evolved for the
purpose of imaging the earth's crust and large structures using elementary muons. In
recent years, however, the technology has been innovating in a variety of fields,
including high-precision time synchronization for indoor, underground, and underwater
environments; ultra-secure wireless communications; positioning where GPS is not
available; and analysis in medicine. This exhibition displays attempts to fuse these
innovations with artistic creativity to create new forms of artistic expression.

We continue to explore the unexpected creative possibilities that arise at the
intersection of science and art. We hope that this exhibition will be a place where visitors
can experience the endless possibilities created by the fusion of technology and art, and
that it will bring new discoveries and excitement to all who visit. This is a time of further
development for this unique art project, and we hope that your visit will be an important
step in this direction.
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Applications of Muography in a Smart Society

Hiroyuki Tanaka
Director & Professor

International Muography Research Organization
University of Tokyo

The Earth has three main components: gas in the atmosphere, solid rock/metal in the geosphere,
liquid in the hydrosphere, and biological activity in the biosphere. The atmosphere is further divided
into the troposphere, stratosphere, ionosphere, etc. depending on the dominant physical processes. All
these interconnected regions are closely related to human biological survival and are essential for
maintaining global communication/transportation activities on Earth.

Muons are secondary particles produced in the Earth's atmosphere as a result of hadronic interactions
between primary cosmic rays and atmospheric nuclei such as nitrogen and oxygen. Primaries do not
interact in the uppermost region of the atmosphere due to the low density of atmospheric nuclei, but as
the atmospheric depth increases, the primaries gradually begin to interact, producing mesons such as
charged pions and kaons, and eventually decay into muons. Muons do not interact strongly with matter,
so normally they reach the Earth's surface. High-energy muons tend to penetrate into the geosphere and
hydrosphere, but the most intense muons are concentrated in specific regions of the atmosphere,
hydrosphere, and geosphere.

The muopause, located at about 21.5 km above sea level, is defined as the broad region where the
most muons are produced. Within this region, the highest concentration of muon flux is found in the
muosphere which is composed of three subdivisions: upper, middle and lower. The middle muosphere
is the classification of the Earth's layers, where the muon flux is dominant (more than 10 muons per
steradian) between 24.5 km above sea level and 20 m below sea level. The upper mesosphere and lower
mesosphere designate regions surrounding the middle mesosphere where muon flux is present but not
dominant. Outside the middle muosphere, the muon flux is reduced by several orders of magnitude.
The middle muosphere is most relevant to human activities and partially overlaps with areas on Earth
that are essential to human activities.

Muography is a general term for scientific and technological activities that can be conducted in the
muosphere. Muography is a diverse range of applications that use muons in the muosphere as probes
and markers, but has recently expanded to include not only images but also complementary positioning,
navigation, timing, and encryption (CPNT&C) capabilities. This new subfield of muography, called
muometric navigation, has become a recent source of new breakthroughs in this field.

Muometric navigation (muPS) was invented by Tanaka (2020) as the first muometric CPNT&C
technology in 2020. Since then, various methods have been developed, and currently, muometric
CPNT&C consists of three main technologies: muometric positioning and navigation technology,
muometric timing technology, and space coding and transfer (COSMOCAT) technology. Among these
technologies, a new name for muometric timing technology, muochrony, was announced at the
European Space Agency (ESA) International Colloquium in 2024. Currently, muometric navigation
technology includes four methods with different principles: time-of-flight mumetric positioning system
(TOF muPS), vector muPS, distance-of-flight muPS (DOF muPS), and space time-of-arrival muPS.
muPS (CAT muPS). So far, muochronic technology includes two technologies with different
principles: the Cosmic Time Synchronizer (CTS) and the Cosmic Time Calibrator (CTC).



Generally speaking, the individual and collective success of humans depend on understanding,
discovering, and efficiently using resources in the environment. For example, solar energy, the source
of oil and coal, remains one of the most important resources on which humans still depend. Since
ancient times, solar energy has been recognized as a source of energy for growing crops, but in recent
years, the technology for harnessing solar energy to generate electricity has also developed. On Earth,
solar energy is abundant in the troposphere, hydrosphere, and biosphere, so solar-driven dynamic
phenomena (rain, wind, tides, etc.) occur extensively in these regions. However, until recently, an
energy source originating from outside the solar system, cosmic ray derived muons, has not been
utilized.

This muon energy source is stored in a usable form within the muosphere, and most of it is located
in the middle muosphere. The total amount of muosphere energy available on Earth is much smaller
than the total amount of solar energy available on Earth; however, if energy is gauged at the unit of
one particle, the muon has much higher energy than the solar photon. Due to this feature, it is possible
to utilize muons as signals for space-time navigation. The advantages of this technique are: 1. unlike
conventional navigation signals (RF, sound, visible light, and X-rays), muon signals are unimpeded
by almost all obstacles, and therefore can be used in environments where other signals fail and 2.
being a naturally occurring phenomenon, muon signals do not have to be artificially generated.
Moreover, by integrating muometric navigation with GPS and indoor/underground geometry, it is
possible to seamlessly define indoor and outdoor positions universally based on the Earth's center of
gravity and/or Universal Coordinated Time; improvements to the accuracy of digital twin models and
smart society applications are some ways in which this new technology could be used. Mumetric
navigation not only improves the efficiency and convenience of using geospatial information in
society, but also enables navigation in some areas where other existing navigation technologies are
not applicable. For example, mumetric navigation is the only known practical method (without the
use of artificially generated signals) that can be used to navigate underground. By achieving
unprecedented navigation capabilities in previously unexplored areas and unraveling many mysteries
of the Earth's internal cycles, muometric navigation will help researchers to provide unique
capabilities that can be used to study and monitor a variety of topics essential to improve our
everyday lives. By tapping into this new source of energy, achievements that were once only thought
of in the realm of science fiction could be made possible.
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What 1s muography for me?

Mr. SZENDREI Tibor Csaba
Envoy Extraordinary and Minister
Plenipotentiary

I have to admit, I didn't know much about muography before I was invited to Science Agora 2024 to see
the Hungarian-Japanese exhibition section.

Of course, I tried to prepare myself and looked into what this mysterious phenomenon was. As [ have
read the muography is an innovative application of particle physics detection systems to image the internal
structure of geological and industrial objects. It is based on particles continuously arriving from space,
which, due to their high penetrating power, provide structural information from several meters to hundreds
of meters, even when other methods prove unsuitable.

At first glance, the wording is very scientific, but as soon as I saw the informative, detailed material,
displayed for the Science Agora 2024 event, I started to understand the obvious:

Muography is all around us, muons are constantly affecting us. Muons are there in our everyday lives,
giving the very pulse of our lives and already proven to have a huge impact on various forms of art (music,
paintings).

I believe that, the cooperation for the Hungarian-Japanese exhibition at the Science Agora 2024 resulted
an information material, developed by the hands of knowledgeable experts (Ms. Hosszu, Mr. Sumiya and
Mr. Nakajima), presented the muography with playful simplicity.

It's quite amazing to understand that we can check the structure of the ancient pyramids by muography,
but it is also suitable for predicting the future activity of volcanoes, for example.

Important to mention that in addition to the scientifically precise presentation, the eye-catching works of
the participating artists enriched the exhibited material.

Most importantly it was an outmost joy to see at the Science Agora 2024 that countless young children
are interested in science, which gives hope that the future generation will continue to carry science forward.

I really hope the New Year will bring similar succes for the Science Agora 2025, for the participating
scientist and also for the general public, who are obviously hungry for knowledge.
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Expectations for muography

Akira Yanagimoto
Former Parliamentary Vice-Minister of the Environment
Former Parliamentary Vice-Minister of the Cabinet Office
Former Member of the House of Representatives

The 2025 Osaka-Kansai Expo (Japan World Expo) will be held for six months from April 13th
in Osaka City, where I was born and raised. This year, many people from both inside and outside
of Japan will visit Osaka and Kansai, and I hope that muography art will catch the eyes of as
many people as possible and inspire their dreams and hopes for the future.

Muography is a cutting-edge technology that uses elementary particles called muons to see
through large objects, and is not something that is familiar in everyday life today. I myself had
never heard of this technology until a few years ago, but through my encounter with painter
Hiroshi Nakajima, I was able to come into contact with it through the sense of appreciating
muography art, and now I feel a certain familiarity with it.

While serving as a member of the House of Representatives for three years until October last
year, | served as Parliamentary Vice-Minister of the Environment and Parliamentary Vice-
Minister of Cabinet Office from August 2022 to September 2023. Specifically, I was in charge of
support for the reconstruction of the Great East Japan Earthquake and nuclear disaster prevention.
It was an opportunity to deepen my understanding of the possibilities of muography.

Muography is a visualization technology that projects and captures images of the inside of an

object like an X-ray, and it has already been used to see inside the Fukushima nuclear power plant.

Considering the long road to decommissioning the Fukushima Daiichi nuclear power plant, it is
expected that muography will continue to play an important role in the future. Considering that it
can also confirm volcanic activity, it can also be used further as a disaster prevention and
mitigation measure. For Japan, which can be said to be a disaster-prone country, it is a very
important technology.

Muography art allows you to feel closer to muography technology. I visited the muography art
exhibition last year, and I remember being impressed by how people of all generations expressed
muography as art with their own free ideas. I think this art exhibition made me realize once again
that muography technology is something that can be expected to win a Nobel Prize in the future.

I believe that Japan's technological capabilities are something we can be proud of in the world.
However, since the collapse of the bubble economy, Japan has become hollowed out as
companies expand overseas, and there has been a lack of bold investment in manufacturing and
technology, so it feels as though that pride has faded. I hope that we can once again rekindle the
momentum of the 1970 Osaka Expo, and that the 2025 Osaka-Kansai Expo will be an opportunity
to see muography technology spread widely from Osaka, a city brimming with enterprising spirit,
through familiar media such as muography art, and 1 would like to play some small role in
promoting it.

I sincerely wish muography and all those involved success in the future.
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Muography on 'the collapsed pyramid'
in Meidum!

Michinori Ohshiro

Professor, Department of History, Faculty of Letters,
Komazawa University

The Giza Plateau in Egypt is home to three massive stone structures known as the Three Great
Pyramids. They have been famous since ancient times and have been repeatedly listed as one of the
‘Seven Wonders of the World’ by various writers, including Philo of Byzantium. There is probably no
one who has not heard of the pyramids, even if they have not heard of the other six. When Louis
Alvarez used muons to see through the interior of the pyramids for the first time in 1968, the target
was the Great Pyramid of King Khafre, towering in the middle of them. Half a century later, in 2016,
the inside of the Great Pyramid of King Khufu was made transparent by Nagoya University and the
High Energy Accelerator Research Organization (KEK), also using muons, and the results were
published. However, there are several 100-metre pyramids in Egypt whose inside have yet to be seen
through. The collapsed pyramid of Meidum is a representative of these .

As the name ‘the collapsed pyramid’ implies, the pyramid of Meidum has a collapsed outer wall
and now looks like a tower. It is an enigmatic pyramid that is world-renowned for its distinctive
appearance, which resembles a medieval European tower. It is often thought that King Sneferu, father
of King Khufu of the 4th dynasty in the Old Kingdom, built it as his own tomb, but there is a
persistent theory that it was the pyramid of King Huni, father of King Sneferu. It is also not well
known when and what caused the outer wall of the pyramid to slide down. It is often pointed out that
the collapse of the pyramid, which would have been a catastrophic accident that shook the whole of
Egypt at the time, is likely to have been used to build more solid pyramids in later periods. I believe
that understanding the collapsed Pyramid of Meidum may help us understand why the two great
pyramids of Giza (the Pyramid of King Khufu and the Pyramid of King Khafre) survived several
massive earthquakes in the past and remain largely intact today. To this end, we have carried out a
digital survey of the interior and exterior of the pyramids.

Therefore, if its internal structure can be clarified, it will not only lead to the ‘discovery of an
unknown space’, but also provide clues to the seismic structure of the pyramids. The main reason why
the Three Great Pyramids of Giza remain the ‘Seven Wonders of the World’ to this day is that they
have remained almost in their original form without collapsing. In other words, the significance of
using Muography on the collapsed pyramid of Meidum is also to solve the mystery of the ‘Seven
Wonders of the World’. To do so, a muographic detector to see through the pyramid's interior must be
brought to Meidum. We are eager for academic cooperation with the University of Tokyo and the
Hungarian Academy of Sciences.
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Amaterasu particle

Toshihiro Fujii
Graduate School of Science, Osaka Metropolitan University
Nambu Yoichiro Institute of Theoretical and Experimental Physics
Associate professor

At the end of November 2023, "Amaterasu particle" spread all over Japan and the world with
an intriguing statement of "destroying the Earth with only one gram" that even I was
flabbergasted. Immediately after the paper publication in the Science journal [Telescope Array
Collaboration, Science, 382 (2023) 903-907], it became the No. 1 trending topic in Japan on X
(formerly Twitter) and was covered by over 2000 media in the world, including TV, newspapers
and magazines. Some of you might have heard the "Amaterasu particle". The Amaterasu particle
is a particle with an energy of 2.44 x 1020 electron volts (= 244 exa-electron volts), one of the
most energetic particles ever recorded, and was detected at dawn on May 27, 2021. High-energy
particles arriving from space, such as Amaterasu particles, are called "cosmic rays". When these
cosmic rays interact with Earth's atmosphere, they induce a lot of secondary particles known as
"extensive air showers". Muons, which are essential for muography, are induced by the
extensive air showers, thus cosmic rays and extensive air showers are “godparents” for
muography. Since the discovery of cosmic rays in 1912, observational research of cosmic rays
provides us a lot of insights about the universe. I believe that the cosmic ray is “a letter from the
universe”.

The frequency of cosmic rays reaching Earth decreases rapidly as their energy increases.
Ultrahigh-energy cosmic rays, such as Amaterasu particles with energies above 100 exa-electron
volts, arrive only once per square kilometer per century. Therefore, an effective area of more
than 100 square kilometers and long-term observations are essential to detect such extremely
energetic cosmic rays. The Telescope Array experiment consists of 507 scintillation detectors
with 1.2 km spacing in the desert of Utah, USA, and has been making continuous observations
of ultrahigh-energy cosmic ray with the effective area of 700 square kilometers for over 16
years. The highest energy cosmic ray detected with the Telescope Array experiment thus far is
the Amaterasu particle with an energy of 244 exa-electron volts. We have denominated it the
Amaterasu particle because the discoverer was a Japanese (myself), it was detected at dawn
local time, and it is expected that second and third cosmic rays with such extremely energetic
particles will be detected in the future. More intriguingly there are almost no promising
astronomical objects in the arrival direction of the Amaterasu particle, and the possibility that it
originated from some unknown astronomical phenomenon or new physics beyond the standard
model. The Amaterasu particle is expected to be a “guidepost” that will shed light on the
mystery of the universe.

The discovery of the Amaterasu particle led us to encounter the muography art project, and
immediately created an artwork inspired by the Amaterasu particle. I believe Science and Art
have some similarities, such as the fact that “the more you know, the more intriguing”. I am
looking forward to accelerating further collaborations between Science and Art in the future.
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My First Step in Muography Art

Takeshi Nakamori

Professor, Faculty of Science
Yamagata University

One late night, I was having drinks one-on-one with Dr. Fujii, Associate Professor at Osaka
Metropolitan University, who has made headlines for discovering the ultra-high-energy cosmic ray
particle, aptly named the “Amaterasu Particle”. He casually mentioned, “Dr. Nakajima painted the
Amaterasu Particle!” and showed me a photo on his phone. Dr. Fujii passionately described the
greatness of the piece. For me, it was something of a cultural shock—a painting that was entirely
different from scientific illustrations was displayed on that small screen.

Since my graduate school days, my research theme has focused on the origin of Galactic cosmic
rays using very-high-energy gamma-ray observations. Cosmic-ray muons, however, were considered
‘noise' in gamma-ray observations, which led me to work on developing a system to eliminate them. In
a sense, I’ve always regarded muons as obstacles, but in recent years my perspective has shifted. I've
had more opportunities to engage with them positively, such as supporting high school students in
their cosmic-ray research activities or conducting outreach events featuring cosmic-ray experiences.
During these activities, I learned about the Muography Art Project but hadn’t had the opportunity to
get deeply involved.

For the past few years, I’ve been in charge of an undergraduate course on science communication.
Although T run activities and organizations of the Astronomy Guide, I’ve never received formal
training in the science communication field—I’m essentially a self-taught science communicator. So, I
approach the classroom with the mindset of learning alongside the students. Among the learning key
themes of the course is “Science Communication and Art.” I also host sessions where we invite
various guest lecturers active in science communication to share their experiences. Recognizing how
well these two elements align, I contacted Dr. Nakajima, and we managed to organize a guest lecture.
This experience has been documented on the Muography Project’s website.

I participated in the Dr. Nakajima’s lecture as an equal alongside the students. It had been since
middle school art class that I last held art materials in my hands. The same feelings I had back then—
how difficult it is to express what I want to convey through drawing, how things don’t go as
planned—came rushing back. At the same time, I realized that these feelings are likely identical to
those of people who struggle with science and how they perceive it. Struggling with something
doesn’t necessarily mean you dislike it. While I may be comfortable appreciating art, I’ve always
struggled with producing it. However, this practicum gave me a starting point, making me think that if
I learned a few foundational techniques, my perspective might change. (I’ve come across people
expressing a desire for more practical guidance on how to move their bodies effectively in physical
education classes. Reflecting on my own experiences during this art practicum, I realized I felt a
similar way about art education—I wished I had learned more practical techniques to better express
myself visually.)

At the 2023 International Cosmic Ray Conference, I served as a program committee member for the
Outreach & Education session and reviewed all the related presentations. There were a few
presentations related to art, but their number remained limited. While this is a prestigious and long-
standing international conference, the relatively short history of the Outreach & Education session
might be a contributing factor. On an international level, I believe there is still vast potential for the
fusion of cosmic rays and art, as well as for the ripple effects it could generate. I also feel a strong
desire to be part of shaping that promising future.
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Involved in Muography Art
-Muography, Art, and Resilient PTN-

Dr. Hiroshi Nakajima

member of the Japan Artists Association

Art, whether it be painting, music, sculpture, or ceramics, has great power. Generally speaking, art
can give people emotion and joy. There are many characteristics of art, one of which is to express
what is invisible but exists in the mind. Artists use various media to express it.

On the other hand, science also discovers the causes and mechanisms of visible or invisible
phenomena and makes them tangible. Difficult science and art have the same roots, and it is
important that the interaction between the two makes the general public interested. It is desirable that
art uses science to expand the range of expression, and at the same time, that scientists become more
interested in art and contribute to humanity. However, scientific data, while qualified, can be dry and
not interesting at all to the general public. Scientific data or numbers are understandable to fellow
researchers, but researchers in other fields, let alone the general public, cannot even imagine them. It
is important that great and important research results are understood to some extent not only by
colleagues but also by the general public.

Art, which has been thought of as the polar opposite of science, can now show its true colors and
help the general public understand the wonders of muography, spreading the power of art and the
wonders of science, which I believe can contribute to humanity. Muography can see inside huge
structures (such as ancient tombs, pyramids, nuclear plants, and high-rise buildings) and volcanoes,
which are impossible to see with X-rays. Muography is also improving day by day, and now there is a
DPS function called muPS that measures from the seabed and typhoons. It is important to predict how
far other observations using p particles will spread in the future.

Muography art will also progress in tandem with this. In any case, scientific data is likely to be
accurate, and that accuracy is important, but to the general public, it is dry and uninteresting.
Therefore, there is no doubt that it will be important for the future world to use art to make scientific
data more attractive and get the general public interested in it. Related to muography, there is
currently talk of the need for resilient PNT.

The range of applications of muography has expanded and deepened considerably, and it is already
possible to measure muPS (an undersea version of DPS) on the ocean floor. As the world becomes
increasingly globalized, thorough accuracy and extraordinary agility are essential. PNT (positioning,
navigation, and timing), which helps prevent crimes resulting from human evil and accidents resulting
from human negligence, will become increasingly necessary in the future. In addition, a super-high
energy cosmic ray particle that could be considered the source (parent) of muons was discovered by
researchers at the Faculty of Science, Osaka Municipal University. It has been named “Amaterasu.”
Amaterasu Omikami, a Japanese goddess who was imprisoned in the underworld. As her name
suggests, this gift from the universe will shed light on many things in the future and contribute to
humanity.
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Activity Record of Muography Art Project,
2024 to 2025

Dr. Kenji Sumiya
International Art Institute
& International Muography Research Institute

Muography is an advanced technology that uses cosmic ray muons to see inside large objects. Muons are
high-energy particles that are generated when cosmic rays collide with the Earth's atmosphere, and have the
property of attenuating and scattering when passing through matter. Using this property, the internal structure
of the object can be projected like an X-ray, but it is particularly possible to analyze the internal structure of
very large objects. For example, it is used in a wide range of fields, such as exploring the internal structure of
volcanoes, ancient tombs, and pyramids, and even safety inspections of nuclear facilities. This technology can
be said to be a modern advanced science and technology that enables the visualization of large objects that was
difficult with previous technologies.

Recently, especially since around 2022, Professor Hiroyuki Tanaka and others have announced applications
of muon technology not only in the field of visualization, but also in new fields such as positioning, real-time,
electronic communications, and navigation. This is opening up new possibilities that go beyond conventional
technology. The positioning technology is called muPS (Muometric Positioning System), and it is a technology
that can position objects on the seabed, inside tunnels, and inside buildings where GPS (Global Positioning
System) cannot be used. This technology allows navigation of robots, drones, etc. Timekeeping technology is a
technology that uses muons that rain down on the ground as an air shower to synchronize the time of different
locations with high precision. The communication technology is called COSMOCAT (Cosmic Coding
Transfer) for Ultra High Security Near-Field Communications) , and is used in password technology that no
one can crack.

Against this background, the Muography Art Project, in cooperation with the University of Tokyo, Kansai
University, and general artists, is carrying out outreach activities and liberal arts activities to widely convey the
technical principles of muography and its applications through art. More than 50 people, from professional
artists to citizens and students, have participated in this project and have created a variety of works on the
theme of muography. The genres are diverse, including painting, calligraphy, crafts, and digital art, and
express the appeal of the technology in a multifaceted way. These results are compiled annually in a
muography art collection. Works for this year, 2025, are published in the second half of this art collection.

By the way, the activities of the Muography Art Project from 2024 to 2025 are as follows.

November 2023 to October 2024, SAOS Project by High School Students - Cosmic Ray Flux Variation Analysis

March 2024, Lecture of Kenji Sumiya: "The Latest Trends in Muography and its Application to Tsukuriyama Kofun"
Takamatsu Community Center, Okayama City

March 2024, 19th Muography Art Exhibition 2024 at Grand Front Osaka

May 2024,  Takefumi Hayashi and Kenji Sumiya: Participate in the multifaceted research of "Cosmic Ray Studies"
held at Osaka Public University: Co-creation of celestial bodies and life connected by cosmic rays

October 2024, "Muography and its Art" Workshop and exhibition of works at the booth of Hungarian Embassy
in Japan at Science Agora 2024

November 2024, Hiroshi Nakajima: Lecture on Muography Art at Yamagata University - Expressing Science through Art!

January 2025, Large-scale exhibition at G-Space EXPO, with many participants under the direction of Hiroyuki Tanaka
of the International Muography Collaboration Research Organization"Muometric Complementary Positioning,
Navigation, and Timing*

March 2025: 20th Muography Art Exhibition 2025 at Grand Front Osaka

I am pleased that the Muography Art Exhibition 2025 will be held safely again this year, and I would like to
express my gratitude to all the artists who created the works.
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Hiroshi Nakajima
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“Muography and art—Unreal world”
Ooo0Dbood
oil painting
godd F15 (H53cm x W65.2cm)
oogno 2024
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This painting expresses an unreal world where muography and art intermingle. Pyramids, Mt. Fuji,
ancient tombs , nuclear power plants and others are seen through by muons, the cosmic particles. In recent
years, exploration has even reached the depths of oceans, and it is now possible to observe the inside of a
typhoon. Other dimensions will rapidly change our daily lives. By expressing such things in an unreal
world, this painting makes the real world felt even more imminent.



WH K
Fumio Horii

o 0Oo0°*200000b0bgooooo
gooooog
'25 Series: Muon Dream Flight
“The Birth of Elementary Particles”
O 00000000 acrylic painting
0ododd H59cm x W57cm
goon 2024

gobooobooooboobooobbooobooobooobbooboobooobbooobooo
gbobobobobobobobooooooboooooooobobobobobobOobo
gobooobooooboobooobbooobooobooobbooboobooobbooobooo
ggboooooobobooooboon

This location is in outer space, far away from Earth. A star reached its end. Suddenly, a supernova
explosion occurs, blowing away most of the star. At this moment, elementary particles are generated and
begin their long flight through space. As my work is purely fictional and creative art, [ have expressed the
birth of elementary particles that will eventually become muons.
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YEH 5T

Yoko Horn

O 0OO0*250000000000000
oooboooboo
25 Series: Muon Dream Flight
“Cosmic ray and Muon”

0O 00 000000
acrylic painting

U000 H60cmUd x W30cm

oogo 2025

gobooobooooobobbooooobobobobooooooobbooooooobooobobon
gobbobboooooboboobobbooooobbboboooooobbbooooobobobag
gboboobooobboobooboboobooboobgon
ggobobobbuooooobbobbouoooobboobbooooobbobbbooooboon
gobobobooooobobbtbooooobbbogooobboboooooboboobooooann

Universe, eternal space. In this work, I created something based on cosmic rays. Cosmic rays are
apparently tiny high-energy particles that fly through outer space. These elementary particles also
constantly rain down on us who live on Earth, and even pass through the human body.

These elementary particles cannot be seen by the naked eye, but I expressed them on the screen using
threads of glitter. I believe that these elementary particles, muons, that rain down on the earth's surface,
will surely give dreams and hope to humanity in the future.



B &
Yuria Hayase

O 00 “COSMOCAT”

O 00 OOo0ooooo
Acrylic & Oil painting

godd F10 (H45.5cm x W53¢cm)

oooo 2024

gopbocosMOoCATUUODDODOOODOOOOO0ODODOOO0OO0bOoOoooboooDoO
gbobooboobooboobooboboobobbobobooboobobooDbo
gobooobooboooobooboooobobboooooooboooooboobobooooon
goboobooobboobbooboooboboobbooobooa

The painting depicts the implementation of COSMOCAT. The image of being able to
exchange information without the cipher itself was so complex that it was as if the information
was once lost in a fire, making it difficult to find, so I used a lot of red throughout. The more
widespread the use of this wireless security technology, the more secure the exchange of
information will become.
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ZHF5 50
Hideki Yasutake

0 OO000O0O0O0O00O0O00Oon

“Time stream of a human and stars”
g 00 ogo oil painting
good F20 (H72.7cm x W60.6cm)
ooonOo 2024

fren KA ZMEZRADHAARPBRZEEWICHBLTVWET, TaFVICLDEE
ELKZIRBLFENFORBN., ZENSEZCALEENTY, &MFTiE (K] %
IR TRFELE L, TEOREDHTHES AIFDS 250 2RLTVWET,

Attempts to grasp time and space are common to science and art. High-
precision time synchronization using muons is also a technology that applies
thetemporal and spatial characteristics of elementary particles. In this work,
I expressed the "time"™ using oil paintings. A human dancing among rainbow-
colored celestial bodies represents the passage of time.



LAEF
Ikuko Yamaguchi

U booood
“Eruption”
U 00O ooo:boo-gobooob
paste, origami, acrylic paint, ballpoint pen, etc.
0000 H29.6cmx W41.9cm
gooo 2025

goboobobooboobooboobbooboooboobboobooobooboooon
gboboboboboboboboboobooboboobooooooooooooooooonog
gobodoboooboboobooboboobobooboobboobooonoo

Muons come from all directions and can see where volcanoes are erupting. In my work, magma is active
under the yarn. I struggled to decide whether to make the yarn fluffy or stiff, finally I decided to make it
fluffy to create the atmosphere of flowing lava.
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Rip A1)

Yukari Hayashi
0 O0bhOoooooooooon
“Symphony of Trails”
0 OO O0o0Ooo
digital
0000 A3 (H29.7cm x W42.0cm)
oogono 2024

2 Syt
- [0
¢ gy

i €
RSP E T

gobbobuoooooboobuooooobobboooobobobooooobobooboan
gooobooboooboboooobooooobobobooooobbobooobobboo
gobbbooooobobobbooooobobobuoooobboboooobobooboooad
gobobobooooooobbooooobbbooooooboobobooooobobooon
googn

Muon subatomic particles travel far from space. Their trajectories are invisible to the eye, but
they have the property of penetrating our buildings and even the ocean. This property is beginning
to be applied in various fields, including the discovery of unknown space. I find beauty in this
unseen trajectory. I hope that this latest technology will be developed and applied to ensure the
safety of our lives in the future.



A Z
Yuko Ishino

0 ObhOobOoboboboboboono
“Every Little Thing"
0 OO0 O00O0OobOOoboobooooo
pastel, acrylic, nylon
godd F15 (H65.2cm x W53¢cm)
oogno 2024

gbobooboobbobboobuoobboobuooboobobooboobobonoobo
gbobooboobooboboobuooboboobbooboobbobbooboobbon

Muons can bring about miracles when they rain down on this earth. I expressed a muon with a

megane knot and made a strong connection with it, hoping that all living things will be enveloped in
peace and love.
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REEH
Masayo Fukami

O O0000O0O0o0oOoooooo
“Muon’s Gaze”

0 O000O00O0o0OooOooooooo
Acrylic, Conte, Collage

OO000 F15 H65.2cm x W53.0cm

o000 2024

ggooboobooooobobbooooobooboboooooooboboooooboooogo
gooobooobooboobooboobobobobooboobooboobobbo
gooooooo

Muons rain down on all those who suffer, grieve, and rejoice. Is this God's mercy? Muons have
rained down on our ever-changing days that have passed by. Carrying prayers and sorrow with them.



TEN & Ak

Tomoya Uemura

0 0D0O0Ooo
“Abundance”
0 00 00ooooo
acrylic painting
OOO00O F4 (H24.2cm x W33.3cm)
Oooogd 2024

goboooboooboooboooboobboobbooobooobooLbOon
gboooboooboooboooboboobbooboboooboooboobbon
gbobooooobooooooooooooooog

Muon is born when cosmic rays accelerated by supernova explosions reach the Earth and collide
with atomic nuclei in the atmosphere. To me, the diagram representing it looked like a bunch of
grapes. | hope that the sweet fruit will bring people a lot of wisdom and awareness.
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Bl
Mikiko Yoshioka

0 OO000O0O00OO00O0O0obooa
“Draw muons cool*

0O OO0 ODOoO0oO0oboad
mixed media

godd F10 (H45.5cm x W53.0cm)

ooono 2024
goobooooobboooboboooobboooobbooobbooooboboo
U0 oboooobooobooboobooooooogonog

Muons are invisible to the naked eyes ! But they do exist ! I expressed them in modern art !
I enjoyed drawing them freely because they are invisible !



HREREEN
Kanj1 Hatamori

O 00000000Doooooooo
“ Various uses of Muography”
O OO0 000
oil painting
0000 F10 (H45.5cm x W53.0cm)
oooOg 2024

goooooooooooobobobbbbbbbbbbbbbboooooooooooog
gogbobogbbuoobbooobuoooboodg tboobboobboobboobobg

gobooood

Muography has been used in many ways : Investigating the insides of volcanoes and Kofun, ancient
burial mounds and predicting meteorological phenomena such as typhoon, earthquakes and tsunami, tidal
waves. What will be the next target for discovery?? Ultimately, our dreams are that muography will be
used in peaceful fields!
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R T
Popelier

O 0O0000000#30

“Muon #3"
O 0O 727Vl #&k K<xL
0000 H50cmx W50cm x T4.5¢cm
OoO0o0O 2024

gbogoobooobooboooboooboobooobooboobooooobooon
goooooooooobooboobobobobobobobobob

There is so much we don't know, and science can shine a light to help us find the way. Through
art, we can illustrate the knowledge that science provides, creating a complimentary window for us
all to look through.



£ FNG
Toshihide Fujimoto

0O OO0O000/000o00
“The Year of the Snake/Muon Snake”
0 O00O000O00O0000O0000O0o0o0n
googd F10 (H45.5cmx W53cm)
oooo 2024

gboobogooobobooooobobobooooobobooboboboboobobo
vbobogobooobobobooooboobobooooboboooboboboooobo
gboobogooobooooooboboboooooboboooboboboobobo
gboboooooooobogoooobgoobobobobobobooboboooo

In Japan, there is a custom based on the Chinese Zodiac. The Chinese Zodiac consists of twelve
animals that symbolize aspects of our existence. People reflect on their own lives through these
symbols. Muography represents a small component of the universe, yet it must play some role
within it. As a “sign” of my awareness, [ incorporated the zodiac signs and muography into a single
work.
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PAH~ O
Maco Nishida

O 00 “TIMESPACE24-15"

0 00 OoOooooo

go0gd S10 (H36ecmx W28cm)
ooog 2024

Macoll HPO https://maconishida.com/

goooboooooo obobobob oooooboo bobobOob boooboo
goobooooo bgogoooboob0 ooobob obobo bobob obob O
gboobobob bobobbooboboboobooboboboogoogo o

“A Window onto Timespace” Beyond the horizon Of Earth and Ocean, Beyond the Galaxy
Eternal thoughts Overlap in time, space and mind — Attaining an image. The vision from this
Cosmic Cycle Passes through me, always becoming A window onto Timespace forever turning.



=4 s
Rie Tomimoto

0 0DOO00OO0ooooooooge)o
O 00 “Muons are raining down from space(2)
0 00 0oOgoooo
acrylic painting
gogdd F15 (H65.2cm x W53.0cm)
oooo 2024

gooboooboooobobooobooobooobobooobobooobobobobooobo
gbobobooboboobooboooooooon

By measuring muons, we can understand the structure inside ancient tombs and pyramids.
You might even find out about someone who was looking at the same sky a long time ago.
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N N=T
Munechika Hamatani

0 DO00O0D00O0O0 OO “Arabesque -time-"
O OO0 OO0 -cutoutart

0 00U oooooooO00o000DO0DOO0OooOooooog
0000 0000000000000000000O00OO kent paper,acrylic
paint,blass foil,resin,jesso,wooden panel,wood,cracking medium,acrylic rods

godd P12 (H60.6cmx W45.5cm)
oogno 2024

ggoooooooobobobbobobooooooooobobooobbbooooooooon
gobooboobooobooobonrzobbobooboooboobobooobooobooobo
ggoooooooobbobbobobooooooooobooobbbooooooooon
goboobooobpboobobooboonboo

This work expresses muon-based see through and time synchronization. The Arabian patterns that
emerge from the ruins are seen through by muons, and the regularly arranged patterns, each with 12
circles, represent the time that can be synchronized by muons in any place, indoors, outdoors,
underwater, etc. Muon particles are expressed using gold paint and brass foil.



EH—E
Itsuha Shimada

O ObhDboooog
“Tangerine tree"

0O OO0 O0OOooo

Oo0gd S30 (H91cmx W9lcm)

oogo 2024

boooooobobooooobobobooobooboboobobobooDooboUubo
0o0do0ooo0obOooOoo0oobobobO0oooobOooDoobobOooDooooDbo
oooobooooobboooobobboooobobbooooLobooooobbooo
gbooooooboooooooobooooboboo

It is said that the light of muography illuminates the depths of the earth and finds something in the
morning. This time, I painted a healthy citrus tree growing in Minamata City, the site of the project.
On the lower layer of this painting are vivid pictures of children. I hope that the light of muography
reflects not only the dark and heavy colors of the past, but also the shining future.
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AORXK
Kota Taniguchi

U 00O “infinite possibilities”
O OO0 poSscADOODOO
0000 HS59.4cmx W84.1cm)
ooog 2024

ggbbuooobboobbbooobbuooobbuooobboobobooobboon
goboboooboboobobooobbooobbooobbooobooobboon
ggbbuooobbgoobboooobbooobbuooobboobobooobboon
goboboooboboobobooobbooobbooobbooobooobboon
goooooogoo

I expressed the muon as a flower and a goddess. The disappearance of the lower half of the
goddess represents the transience of the muon's short lifespan. Countless protons raining down from
space are about to collide with the atmosphere and give birth to muons. The flower blooming in
space represents a "soybean flower." The language of flowers represents "infinite possibilities." |
have entrusted this flower with the possibilities of the muon, the possibilities of science, the
possibilities of the human species, and the possibilities of the entire universe.



£ RAE
Akihiko Kanazawa

0 00OO00OO00OO0oO0OoOoooooooon
"Muon trajectory and pyramid"

0O 00O OooOopoooood

OO0 H65.5cmx W42cm

gooog 2024

goboooboboobooobobooMobbooboooboosNobogJoooooooo
gboboboboboboboboobobobobobobobobob bobobo
gobodobooboboobooboobbooboobboobooboboobboobd
gobooboooood

12 million light years away, there is a supernova called SN2014J that appeared in the galaxy M82.
The cosmic rays emitted from such a supernova explosion are transformed into elementary particles
called muons in the atmosphere.The muons were used to perform a perspective analysis of the pyramid,
and an unknown space was discovered. The trajectory of the muon and the pyramid are symbolically
imaged.
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=2 E T
Keiko Takasugi

0 O0O000O0O0o0oboboOoOooo
“Amore muon"

O OO0 0000

0000 H73cm x W60cm

o000 2024

goboobooboboobboobuooboobboobooboobbooobooboo
gbobooboobooooooooooooooooooboboboboboboboo
gobooooboobooobobooboo@uoobboo)yobouooospboooooon

Under the muons coming from far away from universe, which pour down on me also, I fall asleep
with dreaming joyfully today. I believe that muography will bring new excitement and happiness to
mankind. I used leather of various animals (pigs, cows, sheep, and deer) to express this in 3D.



LHEA
Shinya Yamada

0 O0bhOobOOobOobOobOoboooboo
“Pyramid shaped pool"

0 OO O0OOooooooooog

oogdno S10 (HS3emx W53cm)

oogno 2024

goboobooboboobboobooboobboobooboobboobooboo
gboboboobooooooooooooooooooboboboboboboboo
goboobooboboobboobooboobboobooboobboobooboo
goboobooboboobobooboo

When I saw the large monument with my own eyes, its weight overlapped with the thickness of the
water that filled the entire space of the pool. My body sank endlessly into the bottomless pool, and I
remained there as if I was wandering inside the monument. The sense of floating and gravity were
doubled, and I had the illusion of trembling particles wrapping around me in folds.
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AEET
Takako Nishio

O 0obbobo
“Prayer"
O 00 O0obo
goggd F15 (H65.2cmx W53cm)
oooo 2024

goooboooooboobooooobobboooobobboooooboooooboDbobooo
gboobogobooobobooboooooboboooooboboobobobboboobo

gbooooobooboooobooooboooobobooobobooobobooobbooonoo
obooooog

The muon has traveled among the stars and arrived on Earth.How do I feel and what can I do?I
simply pray for a bright future.l have expressed the Earth, rich in nature and filled with life and
death.As muons, which hold infinite possibilities, rain down on us,I pray for happiness for all with
dreams and hopes in my heart.



A3 75 B
Hideaki Honjyo

0 0O 0O ”Looking at the sun”

0 0ODhOO0bhOobOOobOobOOobOooobo
0000 H39.5cmx W49.3cm)

oogo 2024

uggbobobbbouooooobobboooooobobbuooooobboobobogd
gogboobbooooooboobboooooooobboooooooobbogo
oboobooooooooooooooog

As the viewer looks at the solar system, they can see muons drawn with fluorescent ink,
and some of them reach Earth. However, they are not visible to the naked eye.
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& A = XEB

Kohtaro Tomimoto

0 O0ooooooooo

“Muon tree (Maulea muonensis)*
O 00 000  oil painting
goonb F10 (H45.5cm x W53.0cm)
goono 2024

: =7 |
o /4

gobogoboooboooboobboobboobbooboooboooboo
gboboboobooooooooon

I created this work with the image of muons spreading out toward all corners of the universe, just
as the branches of a tree stretch toward the sky.
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BB mIK
Syunsui Higashino
O OOOO0 Tould
O 00 OO
calligraphy

0000 H44cmx W37cm
oooOonOo 2024

oboboooooooboboboobgobobobob

Expressing the yearning to see the invisible through calligraphy.
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Kasen Sumiya

—"\-— 0 ODOooboooobooboono
“New applications of muons”

U 040 OO0 Calligraphy

godgd F15 (H65cm x W53¢cm)

goog 2024

ggoboboobobbouoooooobobbobboooooooobbobobbooooooon
goobooobbbooooooooobooobboooooooooobbbooooooon
ggoboboobobbouoooooobobbobboooooooobbobobbooooooon
gbboogoboobuodobbooboobuoobboobooboobbooobo

Professor Hiroyuki Tanaka of the University of Tokyo has developed new applications of muons,
including time synchronization, positioning, telecommunication, and visualization. This time, I
created a postcard work that summarized the characteristics of each in easy-to-read words and drew it
in Kaigyosho script. Then, I pasted it on the canvas. The background character is the ancient character
for "time O O ," which expresses time synchronization.



Traditional
Arts




goodogo

YN SPE=4/1:
Mitsuo Matsuda

0 ObhOooooooooono
“Elementary particles pouring into the

ancient capital”

0O 00O O00OO0D0oOo0 Dooood
tapestryl] Kyoto-kanoko-shibori

0 00 000100

U000 H200ecmx W100cm

ooog 2025

goboobobooboobobooboobbooboobbooboobboob oboo
obobobobob boboboboobobobobooo

Elementary particles have been pouring in since before the capital was built. If I was to add color to
these elementary particles, perhaps the ancient capital would look something like this. I created this work

by layering three different types of silk.
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AT

Eiko Tanimura

0 O000O0O00O0O0O0ooorvo
“Muography IV”

0 00 O0O0Ooooood
delica beads fabric

0000 H38O x W500

oooo 2024

obobbogooboboooobob20bb0000b0b0oobpBODBMODDOOOOODOOO
obooooooboboooobooobooobobDoobobobooobobobDOoo
gboooooooooooooboobgobobobobobob

This time, I used two muography data sets to create two different sizes of beads, DB size and DBM
size. In particular, I created it so that the changes could be enjoyed. And, instead of covering the entire
surface, I arranged the data woven with each piece on a background that resembles the universe.



INEEFZ R
Yoko Kato

0 O000O00O0O0O0ooOoOoooa
“Muon Goodesses”

0O OO OO  ceramic art

0000 H3.0cmx ®34.50 38.0cm

oood 2024

gbooooooooboobobobobobobobobobobooooboooobon
gbbogboboobuodgboooboobooobboooboobooobbooboaab

I expressed muons, which come from the far reaches of space, in ceramic art. The world of
muons is a mysterious world that cannot be seen with the naked eye. I created this piece while

daydreaming.
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Shoichi Kano

0 0ObOoOOobOOoooooooooooonodg
“Representation of muons raining down on the Earth”
0 0DbO00OOo0OOoOoOoOooooooooon

goooooog
A casting using beeswax to express the muon’s

see-through mark

|

L ‘“"rL

gobodboon0 oo oobbooobddOmm ODOOO
ooboboobobob bobobobo ob.oboobo
ggbooooboobbooobobooboboob obooo
obob ooooooooob o.oooo

oaoog 2024

gboboobooboobboobuooboboobboobooboboobooboonbo
gbobooooooooooooooboooooboooooobooboobobobobobon
gbooboobooboobbooboobboobooboooboobooboo

The cosmic rays that form muons are generated when supernovae explode in the far reaches of space.
Muons are only generated when they reach the Earth's atmosphere. Although no one can see this
phenomenon, I created this work while imagining such a mysterious world.
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A o

B2 B Shin Kurasawa
A % BEEF Yuji Kamenashi

U ODobooooogog
"Beyond the wall"
O 0Ob 0goood
paper, ink
0O 00 00OO0DO00O0opDOooooooooon
Original digital photo processed by PC
oboogogd  (HS51.5cmx W72.8cm)
oogno 2024

gboboooooooooooooboooboobobobobobobobobobo

When the view from the train window is blocked, try to imagine the view beyond the wall.




THLERY BT
Nagareboshi Leo

0 ODooboobooobod
"Navigation using Muon"
0 ODo0obOooboobobooboobooon
00ooobooboooooooooobo
UoO00 H53cmx W38cm
goog 2024

gogobobobobououoooobbobobbuooooobobbboooooboaepsobboOd
goooooboooboobboooboobboonoboooboobbdUdmePSO
ubbogbuoobbobobuoobtoobboobuoobboobd

Utilizing muons that can pass almost at the speed of light through buildings, bedrock, and water, the
development of navigation technology called 'muPS technology' is progressing for use in environments
where satellite positioning systems like GPS cannot operate, such as inside buildings, underground, and
underwater. I conceptualized this technology visually.
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& BUE
Tadahiro Kin

0 0DbO00OOobOooooooooono
"Navigation using Muon"

0 00O 00OO00OO0ooooooon

gooO0 H35ecmx We0emU O 0O 0O O

gooo 2024

ggoooooooooobobobbooobbbbboboboooooooooooooon
ggooodooooooobobbobbooobooboobobbobobooouououoooooood
ggoooooooooobobobbooobbbbboboboooooooooooooon
gobooboobooobobooboo

I noticed we cannot connect the deep blue region smoothly to the golden horizon of the sunset sky
with any theory. For example, linear wavelength interpolation from blue to yellow includes
unnecessary colors to draw the sky. I draw this wonder in the secondary particles generated around
the earth from the primary particles that travel in the universe. This is also one style of the connection
between the universe and our earth.



goog

Aketo Ohshiro
O oooooo
“ Inside”
O OO0 OoO0OooOoooOod
digital art
OO0Ooo0 2024

uboooooboooboboobboobboonobooboobooboobooooboooobooo
gbobgoboooobooboboboooboooboboboboobooboobobOoDbo
ugoogn

To see the inside of the so-called ‘the collapsed pyramid’ at the Meidum archaeological site through

Muography may mean to see not only the inside but also the essence of ‘the collapsed pyramid’. I drew
this image from the point of view of the inside of ‘the collapsed pyramid’.
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Yukimi Hashimoto

0O 0bOooooooogod

“The Story of the Light"

O 00 0000000 digital art
aoog 2024



oo DDUUDLDDDULDLDD OO
gboboooboobooboooboooboobooobobooboooboboobooobobOon
gboboooboobooboooboooboobooobobooboooboboobooobobOon
gbobobooboooooooooooooooooooboboobOobon

The picture book world featured in this manga is inspired by the depiction of “Rays Pouring Down
from the Sky” famous in muography art, and the conversation between the angel and the child is
inspired by a series of events experienced by the author. I hope their story inspires you to imagine the
light received by scientific research on cosmic muons and the light received by human beings.

Here is an English translation of the text of this manga:

The brave knight, the kind witch, and the wise jester got back the light and key that the jealous witch
had stolen, and saved their king and queen.
Asiif to celebrate the people gathered at the castle,

red, orange, yellow,

yellow-green, green,

sky blue, blue,

purple, and pink—

arain of lights started to fall again.

"Wow, it's so beautiful! Why did the bad witch steal the light?"

"Clear light, white light, colorful light—everyone always gets a lot of light from the sky. The witch
probably didn’t notice the light she was already getting, and wanted a special-colored light.

"Does everyone have their own light?"

The one with shining wings said, "Yes. You get their own light."
"We knew YOU were getting a beautiful light. You can use it for yourself, for the people you love,
and for those who need help... and one day, you’ll see what kind of light it really is."

"And remember one more important thing:
No one can steal or hurt the light YOU have, because we are here to protect it for you.
...Now, it’s time to sleep.

Sweet dreams. Good night."
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