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On the Occasion of the Muography Art
Exhibition 2026

Dr.Eng. Takefumi Hayashi
Professor, Department of Informatics
Kansai University
Representative, Muography Art Project

We would like to express our sincere appreciation to all of you for visiting the Muography Art
Exhibition today.

This exhibition has been continuously developed as a forum for exploring new possibilities in
artistic expression, with muography serving as its conceptual starting point. For this exhibition, held in
March 2026, we are once again honored to welcome a large number of artists from Japan and abroad,
bringing together a diverse and highly motivated body of work.

The works on display encompass a wide range of artistic fields, including painting, three-
dimensional and sculptural works, calligraphy, and dyed and textile-based works. Each piece
embodies not only an exploration of materials and techniques, but also the artist’s own thoughts,
sensibilities, and unique response to the concept of Muography Art. Although united by a shared
theme, the exhibition reveals a remarkable breadth and richness of expression. We sincerely hope that
this exhibition will provide visitors with new perspectives and moments of discovery.

In addition, during the 2025 fiscal year, we had the valuable opportunity to hold two symposiums at
the Hungarian Pavilion of the Osaka—Kansai Expo. Being able to present the initiatives of Muography
Art on an international stage, from the perspectives of art, science, and cultural exchange, represents a
significant achievement in the ongoing development of this exhibition.

Furthermore, we are delighted to share the joyful news that two members involved in this exhibition,
Dr. Hiroshi Nakajima and Dr. Kenji Sumiya on January, 2026, were awarded the Hungarian Order of
Merit, Knight’s Cross by the Government of Hungary. This distinguished honor recognizes their long-
standing contributions to academic and cultural exchange, and we would like to extend our heartfelt
congratulations to them.

Rather than presenting finalized answers, this exhibition seeks to stand at the intersection of art and
science, serving as a place where questions are shared and dialogue is generated. We invite you to
move through the exhibition space, engage with each individual work, and deepen your own
interpretations and reflections.

Finally, we would like to express our deepest gratitude to all those who have provided generous
support and cooperation in realizing this exhibition, as well as to all the artists who contributed their
works. We sincerely ask for your continued understanding and support of the activities of the
Muography Art Exhibition.
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PNT Technology using Muons

Ph.D. Hiroyuki Tanaka

Director & Professor
International Muography Research Organization
University of Tokyo

Humanity‘s individual and collective success has always depended on understanding, discovering,
and efficiently utilizing our environmental resources. For example, solar energy remains one of the
most important resources on which humanity relies. Since ancient times, solar energy has been
recognized as an energy source used to grow crops; modern technological advances have made it
possible to harness solar energy for power generation. However, galactic energy (energy originating
from outside the solar system) has, until recently, remained untapped. On Earth, solar energy is
abundant in the troposphere, the surface of the geosphere, and the surface of the hydrosphere, where
solar-energy-driven dynamical phenomena (e.g., tropical cyclones, ocean currents) occur frequently and
over wide areas due to temperature gradients occur widely.

Enormous amounts of energy from the remnants of supernova travel to the Earth, transferring this
galactic energy into the atmosphere; the muosphere is where this energy is stored in the form of muons.
While the total amount of muon energy available on Earth is much smaller than the total amount of
solar energy available on Earth, when focusing on energy defined per particle, muon energy is orders of
magnitude higher than the energy of a solar photon. This unique property makes muometric PNT
possible.

Building a solid foundation for practical implementation in society based on solid technical evidence
is the next short-term goal for muometric PNT. Strengthened collaboration among multiple users is a
prerequisite that must be firmly established prior to large-scale implementation. For example, the
practical application and implementation of muon-based time distribution requires that long-term
studies are conducted, confirming the stability of muon-disciplined clocks over several years. Clearly, it
is impractical for small groups of researchers to perform these tests over long time periods (e.g., testing
for 100 years) to prove the long-term stability of a particular device. However, if many users monitor
this type of clock, an equivalent lifespan test can be performed in just one year with more varied
environments. This logic is equivalent to clinical trials conducted in healthy adults and patients to
confirm the efficacy, safety, and appropriate dosage of future drug candidates. Open innovation among
multiple groups is also an important process. By using an open innovation approach, this will converge
challenges for muometric PNT units and shorten the time required for evaluation. The priorities that
need to be identified and resolved in this prerequisite phase are accuracy, granularity, and stability.

Muometric PNT has the potential to enable unprecedented navigation capabilities in previously
unexplored areas. It is a new toolset which can be used for studying and monitoring a variety of topics
essential to human survival, infrastructure integrity, economic well-being, and social cohesion,
including unlocking the mysteries of Earth's internal cycles.

(Note)

PNT: Positioning, Navigation, and Timing
Positioning: Positioning (measuring location)
Navigation: Navigation
Timing: Time synchronization
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The Infinite Potential I Sense in Muography

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

The 2025 Osaka—Kansai Expo (World Expo Japan) began amid anxiety, as various challenges
were pointed out both before its opening and during its early stages. However, the number of
visitors generally met the initial targets, and thanks in part to strong merchandise sales, the event
ended with a surplus in its operating balance, bringing the Expo to a successful close. Much
attention has been drawn to the popularity of the character “Myaku-Myaku,” which was even
nominated for the 2025 Buzzword of the Year Award. Nevertheless, the true and essential
significance of a World Expo lies in how widely new scientific technologies are recognized
through the event, and, more importantly, in how that recognition leads to their practical
application in future society.

From this perspective, it was extremely meaningful that a symposium on muography was held
at the Hungary Pavilion—Hungary being a country that, like Japan, places strong emphasis on
muography. I am deeply grateful and delighted to have had the opportunity, through fortunate
connections, to attend the symposium as a lecturer.

For those who are not researchers, cutting-edge scientific technologies are often very difficult
to understand. This is especially true for technologies such as muography, which are not yet
widely put to practical use and are invisible to the naked eye. However, when art serves as a
medium, a kind of chemical reaction can occur between complex technology and ideas aimed at
practical application.

By learning about muography through art—something everyone can feel close to—it becomes
possible to draw out new ways in which muography can be applied in society.

The symposium truly conveyed a sense of the infinite potential of muography.
Through my connection with the artist Hiroshi Nakajima, I came to learn about the technology of
muography through muography art. How will muography develop into a technology that
contributes to future society? I look forward with great anticipation to the further expansion and
evolution of muography art in the years to come.
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To See Beneath the Surface

Andras Kerekes

head of consulate
Consulate of Hungary in Osaka

It is difficult for me not to start by admitting, that I had not been entirely sure what muography
entails until Nakajima sensei was kind enough to guide me into this amazing territory of science.
That proved again that sometimes the only thing you need is to spend a bit more time to look
,beneath the surface” — in this case literally — and a good teacher can be also very helpful.

In early 2025 the Osaka Expo being around corner I was appointed as head of the newly
opened consulate of Hungary in Kansai, giving me the opportunity to reconnect with Hungary’s
long time friends in Osaka. Naturally, one of the first steps (or probabley THE very first step) was
to start talking to the Kansai-Hungary Friendship Association, where Nakajima sensei has been
whithout exaggaration the driving force for many years. He was equally enthusiastic to seize the
opportunity of the Osaka Expo to introduce muography in the Hungarian pavilion as well. I was
also happy to contribute with the hope that I will learn more about muography in the process.

For me, muograpy is the prime example of how science and art can intertwine, and it shows
how art can make science way more fun, for grown-ups and children equally. I remember
listening to Najamima sensei’s lecture about muography in the Hungarian pavilion, and the
fascinating way he showed how simple coloring exercise of otherwise ,,boring” numbers can
make a world of difference in how we percieve complex ideas.

I generally like to learn new things, and believe that for a long, healthy life it is necessary to
constantly challenge yourself not only physically, but also mentally. In that regard, I find
muography art genuinly amazing. The way it transforms a highly advanced scientific technique
into something visually powerful and emotionally engaging is truly inspiring. By bridging science
and art, it makes complex ideas not only accessible, but deeply enjoyable. It invites curiosity,
wonder, and a new way of seeing the invisible world around us.

I would encourage everyone to delve into the world of muography if the chance presents itself.
Whether you come to it from a love of science, art or simple curiosity it offers a rare perspective
that rewards attention and invites us to look beneath the surface of the world we think we know.
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Elementary particles and Medicine.
Is there any relationship?

Tetsuo Arakawa
Emeritus Professor of Osaka City University(OCU)
Ph.D. of Medical Science
Previous President of OCU

Yes, particles are greatly involved in Medicine!

Do you know who the winner of the first Nobel Prize of Physics in 1901 is. Dr. Wilhelm Conrad
Roentgen is that scientist. Is “Roentgen” perhaps the name of medical instrument often used at clinics
and hospitals?

That’s it. Dr. Roentgen had investigated cathode ray. One day, he noticed the luminescence on
sensitized paper under the shading condition during the investigation. Namely, he discovered a kind of
electromagnetic waves which transmitted some materials and named these unknown waves as X-ray,
also known as “Roentgen” derived from his name.

X-ray has been applied in the clinical field soon. It was a rare case. Most particle Physicists do
research work to satisfy their intellectual curiosity without any thought of application in general.

My alma mater Osaka City University (OCU) produced two Nobel Prize winners. One person is
Professor Yoichiro NAMBU, particle Physicist. Possible candidates for Nobel Prize winner are
growing in Nambu Yoichiro Institute of Theoretical and Experimental Physics.

I was working in OCU as President since 2016 to 2022. The 10" Anniversary of Prof. NAMBU’s
Nobel Prize award had come in 2018. So, I asked Prof. Makoto TSUBOTA, Dean of Department of
Physics, to have some memorial programs including Citizen Public Lecture.

Few days later, he came to see me together with his colleagues taking a flyer of the Lecture. The
title was “Spontaneous symmetry breaking”. 1 became speechless with surprise. Who could
understand the title among citizens?

I put the flyer back to them for full revision. They were discussing overnight and brought the new
version to me next morning. The title was changed to “Elucidation of mystery of the universe”.

I tweeted “You can do it if you try”. I wondered why they did not bring this one first. There may
be a deep reason like a kind of trauma. They might try to make citizens understand what they do many
times, but they failed. At last, they might give up such an approach.

It’s like that. They are geniuses growing up still staying a boy. If their intellectual curiosity leads to
great discovery, ordinary people may doubt how much the discovery contributes to society.
Furthermore, particle Physicists may observe universe without thinking such contribution.

So, I guess that they may intend to catch some boys interested in particle Physics by the specific
title on the first flyer. If these boys pass the entrance examination and come to the department of
Physics in OCU, the Physicists working there must be happy.

On the day of the Citizen Public Lecture, four particle Physicists in Nambu Yoichiro Institute of
Theoretical and Experimental Physics made excellent and easy understanding lectures regarding
cutting edge topics.

I tweeted again “You can do it if you try”. Tragedy, however, happened after that.

An elderly audience asked a question to lecturer. The old man said that he was asked by his
grandchild to teach him how the results the scientists made can contribute to mankind.

The answer was “I do not think application”.

I tweeted with putting my hands on my head “No way”.



We had an after-party at a tavern. At first, I gave them appreciation for the excellent lectures. Then,
I suggested a possible better answer to the question from the old man. “You shood add one word” I
said. “I do not think application. Someone, however, may think application later like X-ray”. If this
answer were made, the old man might be convinced it. The Physicists said with their eyes wide open
“That makes sense!”.

This valuable opportunity to talk with the particle Physicists in OCU made me understand their
thinking and culture. Actuary It had been most difficult persons to understand for me. And I thought
that they might also understand me. Thereafter, they produced interesting flyers at every turn.

Particle Muon has much higher transparency than X-ray. We can see through big objects like
Volcanos, Pyramids, and ancient tombs using these particles. We can also get information from deep
sea and inside of tunnels where previous electromagnetic waves could not reach. Muon already
contributes to society.

The leading scientist in this field, Prof. Toshihiro FUJII, recently discovered Amateras particles in
2021. Great discovery! Muon is produced by these particles. They are, so to speak, mothers of Muon.
That Physicist published the book “Mystery of Cosmic Rays” to make children interested in Cosmic
Rays. I ordered the books as present for my grandchildren.
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"Actual Landscape"
and "Imagined Landscape"

Shunsui Higashino

Calligrapher
Visiting Professor, Department of Japanese Literature,
Calligraphy Course, Osaka Shoin Women's University

Muography, a cutting-edge technology, utilizes the unique properties of muons to visualize various
objects in ways humanity has never experienced—turning what once belonged to the realm of science
fiction into reality.

Researchers in muography have patiently observed muons, which fall randomly from above the
atmosphere, and have revealed the internal structures of volcanoes, pyramids, and ancient tombs.

This research is, in essence, an exploration of the “real landscape,” or the act of “seeing the invisible,”
and is applied in a wide range of fields such as high-precision time synchronization, communications,
and medical analytical techniques.

If visualizing objects through muography represents an exploration of the “real landscape,” then a
work of art can be considered a visualization of the “mental landscape,” or a form of “seeing the
unseen,” expressed as a projection of the artist’s inner world to the beholder.

A “mental landscape” is an imaginary scene created within the artist’s mind, born from past
experiences, various images, and emotions, and it does not necessarily correspond to reality.

For artists, the images and emotions they envision in their minds are the source of their creativity,
giving rise to unique and individual forms of expression unlike anyone else’s. Through their artwork,
they seek to convey to the beholder the emotions—joy, hope, sorrow—that reside within them.

Moreover, it is not merely a matter of “looking” at what lies before one’s eyes; the beholder can also
“feel” and “interpret” the multilayered meanings and emotions embedded in the artwork. There is no
doubt that artworks profoundly influence the inner self of the beholder, stirring rich emotions within.

The exploration of the “real landscape” through muographic visualization of objects, and the pursuit
of the “mental landscape” conveyed to the beholder through works of art, stand in contrast to one
another. Yet, I believe that both aim toward the shared purpose of “seeing the invisible” and “seeing the
unseen,” seeking to depict a vast world that offers people hope, emotion, and joy.
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The Tomb of Prince Nefermaat:
The Origin of Art

Ph.D. Michinori Ohshiro

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

After humanity’s early encounters with the production of primitive images—rock paintings and
engravings—at sites such as Altamira in Spain, Lascaux in France, Tassili n’Ajjer in Algeria, and
Tadrart Acacus in Libya, one of the traditions that subsequently emerged as a formative origin of
modern art was ancient Egyptian art. This artistic tradition is most famously represented by wall
paintings that employed a wide range of pigments—red, blue, yellow, black, among others—to
achieve strikingly vivid coloration. A pioneering example of such polychrome expression is found in
Mastaba Tomb No. 16 of Prince Nefermaat at the Meidum necropolis. The mastaba, a trapezoidal
funerary structure constructed of sun-dried brick or stone, was a characteristic tomb type of the Old
Kingdom.

Nefermaat, the eldest son of King Sneferu, the founding monarch of Egypt’s Third Dynasty, was
born heir to the throne but, having likely died at a relatively young age, did not succeed his father.
Instead, he was interred within the royal necropolis established north of the so-called “Collapsed
Pyramid” of Meidum, a monument built under Sneferu’s reign.

Unlike King Khufu—also a son of King Sneferu—who constructed the pyramids at Giza, the tomb
of Nefermaat was built at Meidum in the form of a mastaba. Although it did not take the shape of a
pyramid, Nefermaat’s mastaba was an enormous structure, measuring approximately 140 meters north
to south and about 80 meters east to west. In 1909, the first systematic archaeological excavation at
the Meidum site was carried out under the direction of Flinders Petrie, often regarded as the “father of
Egyptology.” The reliefs and wall paintings that had escaped looting were removed from the site for
preservation and are now displayed on the first floor of the Cairo Museum of Antiquities. Other
artifacts are dispersed among museums and galleries worldwide, including those in London and
Copenhagen, where they are either exhibited or kept in storage collections.

Among the wall paintings discovered in the tomb of Nefermaat, one of the most famous is the
depiction of geese (see Fig. 1), rendered with such realism that they appear almost ready to move. In
addition to this, Nefermaat’s mastaba tomb is notable for its rare reliefs. Into recesses carved into the
stone blocks forming the walls, multicolored pieces were inlaid in a mosaic-like fashion to create
decorations of human figures and animals (see Fig. 2). This technique is unique, as it is not found in
other Egyptian tombs or temples. Each individual piece was made of a composite material, which
minimized discoloration; thus, the vividness of the colors has remained nearly unchanged from the
time of discovery to the present. Nevertheless, precisely because of their beauty, these works were
often taken away by tomb robbers and collectors. Such losses may be regarded as the fate of art that
irresistibly captivates viewers, arousing the desire to possess it.

As exemplified by the artifacts from Nefermaat’s tomb, ancient Egyptian art—arguably the earliest
form of art consciously created with reference to others, including the dead—can be seen as a bridge
to the cutting edge of contemporary artistic practice, namely muography art. From the standpoint of
an Egyptologist engaged with ancient Egyptian art, I wish to continue supporting activities that
connect these two realms: the earliest art of humanity and the forefront of modern artistic expression.
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Hideki Yukawa, Cosmic Ray, and
Muography Art

Dr. Toshihiro Fujii

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

In 2025, we received the great news that two Japanese individuals, Dr. Shimon Sakaguchi and
Dr. Susumu Kitagawa, had been awarded the Nobel Prize. “The importance of long-term
fundamental research” they spoke of resonates deeply within us.

As be back to 1949, Dr. Hideki Yukawa is the first Nobel laureate in Japan. The day his award
was announced, 3rd November, brought hope to post-war Japan and is now celebrated as
“Physics Day”. Dr. Yukawa's achievement was his prediction of the “meson”. Within the atomic
nucleus, the fundamental building block of matter, an unknown force binds protons and neutrons
together. Dr. Yukawa theoretically predicted the existence of the meson as the particle
responsible for this force.

Intriguingly, these mesons were discovered not in laboratories, but in observations of cosmic
rays. High-energy cosmic rays inject from space, and collide with Earth's atmosphere, creating
mesons, which in turn generate muons. The muons we now utilize in “muography” to see
through massive objects are precisely deliverables of Yukawa's theory and cosmic ray research.

And cosmic ray research continues into the modern era. In 2021, we captured a cosmic ray
particle with an energy of 244 exaclectron volts, the second largest ever recorded in
observations. This particle, dubbed the “Amaterasu particle”, brought us new mysteries and
romance from the universe.

In his book “Poetry and Science”, Dr Yukawa mentioned,
“Two paths (of poetry and science) sometimes even intersect unexpectedly.”

Art and science both begin by listening deeply to nature. Muography Art stands precisely at
the point where these two paths intersect.
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Extremely energetic particle detected with Telescope Array experiment on May 27, 2021, dubbed
“Amaterasu particle” (Osaka Metropolitan University / Kyoto University L-INSIGHT /
Ryuunosuke Takeshige)
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Discovering Art
as a Form of Dialogue

Dr. Kazuo Tanaka
Waseda University Research Institute for Science and Engineering
Senior Researcher and Associate professor

When I was in first grade, a teacher once told me during art class, “You’re terribly bad at
this!” The remark shocked me deeply, and from that moment on I developed a strong aversion to
art. I stopped drawing almost entirely and rarely submitted art assignments. Having never
experienced such relative evaluation before, the impact left a lasting impression on me.

Perhaps because of this background, when I first encountered the Muography Art Project
around 2021, I felt it belonged to a world far removed from my own. At the time, however, I had
just begun an outreach initiative called Accel Kitchen, in which we distributed cosmic-ray muon
detectors to junior high and high school students and supported home-based cosmic-ray
observations. To date, we have supported more than 300 students across Japan. I was
particularly struck by how many students who loved cosmic rays were also deeply interested in
art and creative expression.

One day, a high school student sent me a photo saying, “I made a chocolate neutron with up
and down quarks inside” (Fig. 1). Fascinated by this idea, I began supporting creative activities
inspired by students’ engagement with cosmic rays. One outcome was the accelerator bracelet
kit (Fig. 2), which represents a large particle accelerator as a wearable bracelet. By threading
miniature components by hand, participants can intuitively experience the structure of an
accelerator that is otherwise difficult to grasp. The project was well received and has since been
used at KEK open days and CERN workshops.

Through these efforts, I came to recognize the power of art not as something to be evaluated,
but as a form of dialogue. Scientific devices or phenomena alone rarely convey the true
excitement of science. Transmitting the sense of wonder one feels requires appealing to human
sensitivity—this, I believe, is where art plays an essential role.

Although 1 still cannot draw even a simple illustration, the Muography Art Project has
brought me many meaningful collaborations. Working with people who have modes of
expression beyond my own has shown me new ways to communicate scientific curiosity. I hope
this project will continue to foster new encounters and inspire new forms of cosmic-ray
expression.
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Fig. 1  Neutron chocolate
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Fig.2 Handmade Accelerator Bracelet
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Looking back on Muographyart

Dr. Hiroshi Nakajima

member of the Japan Artists Association

Looking back, muogrphyart project has been going on for almost 10 years. Before the start of this
project, Dr. Kenji Sumiya I had many discuddions after Dr. Hiroyuki Tanaka, Professor of the
University of Tokyo brought up a rough idea of the muographyart
We did a variety of things, including exbitions, lectures, workshops, and explanations of exhibits. We
repeated trial and error, and I think we have achieved some results. I don’t think I could have
managed it alone. And without the support of the participating artists, we couldn’t have expected
great results. And I’'m grateful that we now have a great deal of trust in Hungary.

No matter what you may try, it does’t produce results right away, and what’s needed is a constant
and unwavering determination. I think it will inevitably fail if the people involved act selfishly. In
order to produce great results, everyone needs move in step with each other.

As I mentioned at the beginning, this project started when I met with Professor Hiroyuki Tanaka,
Director of the International Muography Collaboration Organization at the University of Tokyo, in
person, and after listening to and discussing various things, we came to an agreement. Meanwhile, Dr.
Kenji Sumiya, who is also connected to Kansai University, also spoke with Professor Tanaka, agreed
with the plan, and the three parties involved met and held a meeting at the Nakanoshima Center of the
University of Osaka. Time flies flown by, when I think back, it feels like only a few days since I
booked a conference room. It has to do with Muography, but it’s like the theory of relativity. it’s the
same time, but the speed is different.

Muography is a cutting-edge science that is important to human beings, and this has always been at
the center of my heart, so my feeling that it is for good of the world and people is growing, and
although there are various negative aspects such as time and expenses, my conviction far surpassed
all of that. Art has many different values, and it is difficult to evaluate the quality of a work.

The cutting-edge science and technology of Muography is used as a motif to create artworks, but
since art itself is a bit of “anything goes” kind of thing, any work can become Muography art if you
force it in. This is both good point and a big problem. From the beginning of this project, there are
some works that seemed like they were somehow forced, and I still worry about that. However, I am
grateful that the artists’love for Muography grows as they exhibit more and more, and they are taking
their work seriously.

Some artists exhibit their work without thinking too much because there are quite a few benefits for
them. Thas’s fine, and it will likely to lead to artists taking it seriously in the future and creating good
works. The number of participating artists is increasing. Some quit midway, but that’s fine. The
important thing is that artists(so-called amateurs can be called artist in the world) approach their work
with conviction. There are a lot of wonderful people. I myself am greatly inspired by the participating
artists, and I hope that this will become energy and help Muography art to develop even further in the
future. The Hungarian Embassy is also heavily involved. Muoguraphy is a science in which Hungary,
together with Japan, is leading the world.

We were also able to hold a lecure on muographyart ( Julyl, 2025 ) and a symposium
( September28, 2025 ) at the Hungarian Pavilion at the Kansai Osaka EXPO. I think this is a huge
achievement. Muography science has also made great progress. Muographyart has also deepened in
many ways. It would be wonderful if the two could continue to contribute together in the future.

Thanks to Dr. Takefumi Hayashi, prtofessor of Kansai University, we have been able to exhibit our
works at Grand Front Osaka for so many years. We can’accomplish anything alone, and the good
results are achieved when all parties involved work together and move forward in a positive manner.
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Muography Art and Kofun Muography

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

I first became aware of the field of muography in the autumn of 2016, when I met Professor Hiroyuki K.
M. Tanaka of the University of Tokyo at the Italian Consulate in Kyoto. Subsequently, Professor Tanaka,
Professor Tsuyoshi Mukoyama (Professor Emeritus, Kyoto University), the painter Hiroshi Nakajima, and
Professor Paolo Strolin, an Italian physicist, gathered in a conference room at Osaka University in
Nakanoshima, Osaka, where we engaged in discussions on the theme of the “fusion of science and art.”

Following these discussions, I introduced the concept to Professor Takefumi Hayashi of Kansai
University. As a result, in April 2017, the Muography Art Project was launched, with Professor Hayashi's
laboratory at Kansai University serving as its core. Professor Hayashi assumed the role of project leader,
and through collaboration among Kansai University, the University of Tokyo, and independent artists, a
unique interdisciplinary project integrating scientific research and artistic expression was formally
established.

At its inception, the Muography Art Project primarily focused on the creation and development of
artworks. However, beginning in 2019, the scope of the project was expanded to include muographic
imaging experiments aimed at visualizing the internal structures of ancient burial mounds (kofun), thereby
advancing the project along two parallel tracks. For the latter endeavor, we employed a detector system
jointly developed by Professor Tanaka of the University of Tokyo and the Wigner Research Centre for
Physics in Hungary (Fig. 1). As the artistic aspects of the project have been introduced on numerous
occasions elsewhere, this paper concentrates on the historical background and progress of the kofun
muography experiments.
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The first target of investigation was the Imashirozuka Kofun, located in Takatsuki City, Osaka
Prefecture (Fig. 2). This tumulus suffered significant damage during the Fushimi earthquake of 1596
(Keicho 1), which caused the upper portion of the mound to collapse and destroyed the stone chamber.
Nevertheless, archaeological excavations conducted by Takatsuki City had progressed, rendering the site
suitable as a model case for muographic application. Although there were initial concerns regarding
whether meaningful results could be obtained, we successfully detected traces of internal collapse caused
by the historical earthquake (Figs. 3-1 and 3-2). This achievement represents the world's first successful
application of muography to a kofun. The results were subsequently submitted and published in a
European geoscience journal by Professor Tanaka (Reference 1).

The next site investigated was the Tsugeyama Kofun, also located in Takatsuki City. Unfortunately, in
this case, the data obtained were insufficient to warrant submission to an academic journal.

The Tsukuriyama Kofun in Okayama City is the fourth largest burial mound in Japan; however,
investigations of its internal structure have made little progress to date. Accordingly, in April 2021, we
relocated the detector system from Osaka to Okayama(Fig.4) and initiated muographic imaging of the
mound. Coincidentally, projects led by Okayama University and the University of Yamanashi were also
preparing muographic surveys of the same site, resulting in a competitive research environment.

Approximately one year later, in June, 2022, a symposium was held at Okayama University, bringing
together our project team, the Okayama University and University of Yamanashi groups, the excavation
team from the Okayama City Cultural Properties Center, and a ground-penetrating radar research group
from Tokai University (Reference 2). The central issue of debate was whether a stone chamber exists
within the rear circular portion of the Tsukuriyama Kofun(Fig.5). Amid divergent interpretations, we
proposed the hypothesis that a stone chamber is indeed present in this area (Figs. 6-1,2,3). These findings
were subsequently submitted to and published in the Journal of Geography under the leadership of
Professor Hayashi (Reference 3).

In parallel with these cutting-edge scientific investigations, we pursued a fundamentally different line of
inquiry in 2022: interviews with elderly residents living in the vicinity of the Tsukuriyama Kofun. The
purpose of this survey was to document local oral histories dating back to the Meiji period, when it was
not yet firmly established whether the Tsukuriyama mound was a kofun. The research team consisted of
the author, Mr. Yoshikazu Sadahiro (Chairman of the Tsukuriyama Kofun Revitalization Association),
Professor Akira Seike of Okayama University, and Mr. Mitsuru Yasukawa, Director of the Okayama City
Cultural Properties Center. The results were compiled and published in December 2022 as Oral Traditions
of the Tsukuriyama Kofun Group (Reference 4).

During this survey, testimonies were obtained indicating that an attempted looting of the rear circular
portion had occurred in the past but was abandoned due to the large size of the stones, and that when a
pole was inserted into a hole, it failed to reach the bottom. However, the reliability of these accounts could
not be fully verified.

In December 2025, a new testimony was obtained (Interview Record 1). Mr. Takeshi Nanba, a guide
with the Tsukuriyama Kofun Revitalization Association, recounted a story he had heard in his childhood.
According to this account, when the rear circular portion was still privately owned farmland, a farmer
cultivating burdock noticed that the tips of the roots consistently bent. Upon digging deeper, the farmer
encountered large stones with gaps between them. When a pole was inserted into one such gap, it did not
reach the bottom. This testimony provides concrete evidence suggesting the existence of a subterranean
cavity.

At present, excavation of the rear circular portion of the Tsukuriyama Kofun is restricted to a depth of
approximately 60—70 cm under regulations imposed by the Agency for Cultural Affairs, and this limitation
is expected to remain in place for the foreseeable future. Based on an integrated assessment of state-of-the-
art muographic data and locally transmitted oral histories, the author concludes that a subsurface cavity is
highly likely to exist beneath the rear circular portion of the Tsukuriyama Kofun.
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Hokusai’s ”Under the Great Wave off Kanagawa” is a masterpiece that everyone knows. It is probably
the most popular work among the thity-six Views of Mt.Fuji. The motifs are Mt.Fuji and the sea. These
are the two that Muogrphy is focusing on right now. I created this work in a surrealist style, inspired by
this famous work. "Fine breeze and clear sky" is famous as "Red Fuji". I completed this work imagining
"Mt.Fuji would be a Muoguraphy target in the future"
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The limit of the universe observable by humans is said to be 46.5 billion light-years in radius. What
if an unknown bird were to fly into such mind-boggling space? At the bottom of the picture, we can see
a planet similar to Earth; is this space a bird's destination? Did it come from another star? Does it have
a mission? What is its connection to the muon? The mystery only deepens. This is merely a world of
imagination in art. However, just like the muon, perhaps science will discover it and prove it to be
reality. I created this work imagining a space bird flying, carrying a dreamlike miracle.
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It is predicted that Earth will be absorbed by the expansion of Sun in about 5 billion years' time. However,
earlier than that, in about 1 billion years, Sun will become increasingly active and Earth will become
uninhabitable. It is also possible that dangerous stars such as giant meteorites could head towards Earth. At
the bottom of the work, you can see an extinct star. It is unclear where it came from, as it approaches Earth.
Humanity must use the best of science to avert this situation. Of course, muons will play a part in this. I
created this work with this setting in mind.
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The things you see change dramatically just by shifting your perspective.
I believe ancient burial mounds are one such example. Though muons remain invisible to the
eye.
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Science continues to advance endlessly, like a road stretching toward the horizon. Its
achievements enrich our daily lives and bring hope for the future. This work expresses “the
future of science” that guides us forward.
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This muon line is drawn with certain letters. Did you see the letters? Muons are invisible to the
naked eye, but it would be great if you could see this muon. Take a good look.
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Muons, which rain down from space onto Earth, connect heaven and Earth, transcend time, space,
and borders, and travel an endless path, accompanied by prayers for love and peace.
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Muons rain down on the Earth at nearly the speed of light. As they reach our planet, they may pass

through the sky while witnessing scenes like this. Watching the sky change from sunset to night, I
imagined this as the view seen by muons.
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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.



FAH~ O
Maco Nishida

B 4 : TIMESPACE 25-1

£ W 77 UVHE acrylic painting
K& X H25.4cm X W76.2cm

HIVES @ 2025

Maco®HP : https://maconishida.com/

figgn . (el FHoOMW, HEOHEW, #iER Fo+T_XTo4Mm (Wob) o,
FRUTPEEN L LT BER. ZEMEBE I T, WoObLEZICTHLHEET S, FHOTOGA
RV (BRED) . FHAANET S, AAEH AR A ST EIL, BV ZRWEY (kE))
DOYFEER,

"TimeSpace Aperture." Thinking; the Universe, the Planets and All life on Earth — these being
the vibrations that transcend time space always and everywhere. Many minds create the Universe
itself. We and the Universe; an Eternal cycle of Mind.
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Muons are mysterious cosmic rays that rain down on Earth, and there are high hopes and expectations
for their peaceful use.
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Mu-chan vs. the volcano! Illuminating the future!
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What color are the countless streams of light (Muons) showering down upon us? If we were to
express it as a color, which hue would be most appropriate? The perspectives on the “color”
representing Muons differ between physics and art. Considering the structure of the human eyes,
light itself is perceived as white (transparent) or similar. However, when questioning light from an

artistic standpoint, every colors becomes a subject. I am strongly drawn to this difference in
representation.
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Akihiko Kanazawa
B4 BEURIRS L OB

Supernova Explosions and the Trajectory of Cosmic Rays
2 1 Ty 2 Gash
KX I : H53cm x W37cm
il 14« 2025

i . P RBER L ZTORBE LN EFEHROIEE L MERZERGbETAE L, B
HRIBERITI R L 0 8~101E20L FOBEEZESENAET AR AT AHHR T, &kl
TR S BRI G HFEL T TR E L TFHMRE LTHIEKICEWN TS D &) 2 E1FAR
BB R TT, TARANEERFEGEZRBLLCAE L,

I superimposed a supernova explosion, the light emitted, the scattering of cosmic rays, and the Earth.
A supernova explosion occurs when a star with a mass 8-10 times greater than the Sun collapses. It is a
mysterious phenomenon that such a far-away event can travel tens of thousands of light years to reach
Earth as light and cosmic rays. [ have attempted to express this mysterious phenomenon.
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Takako Nishio

B4 Toll
Prayer II
& ¥& WP oil painting
K& X :F10 (H53cmem X W45.5¢cm)
HIPES 2024
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£ 91,
Muons have traveled among the stars and arrived on Earth. What do I feel, and what can I do? I simply
pray for a bright future. I use “me” to represent the Earth—a place rich in nature, where life and death
coexist. As muons, which hold infinite possibilities, shower down upon us, I pray for happiness for all,

carrying dreams and hopes in my heart.  Following last year’s ““Prayer,” I hope they will become a
bright light for the Earth.
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Kohtaro Tomimoto

B 4 :I=2 7 p-Dragon

& & EE ol painting

K& X :F10 (H45.5cmem X W53cm)
HlVESE © 2025
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FRTHHEEDN, R BIcHa 2 b O RGN T a5 2 T<bD, ZOEREMHELIEE
EOAEZY, £ (L= F7) TRELTAE L,

Possessing countless eyes that see through everything, the u-Dragon swallows up all manner of
tangled subjects. Muons, elementary particles arriving from the far reaches of the universe. Their
ability to penetrate everything grants us the power to see through all manner of things. I've
expressed this blessing through a sacred, mythical creature: the dragon.
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Hideaki Honjyo

B A FBIC B R
Momentary Secret
ik KEROR L AhE
watercolor paints and colored pencils
K& & : F10 (H53cm X W45.5¢cm)
HFEF : 2025
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The secrets inside the pyramids seen in the moment muons rained down on Earth. What on
earth did I see...? The mysterious science and astronomy of ancient Egyptian civilization and
modern cutting-edge research. In this work, I imagined the romance and thoughts of people
that transcend time.
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Kitayabu Waa

M 4 S aAd o
Landscape of Muons
BB R R RTE (U —)
pencil (mechanical pencil) on canvas
K& & : F10 (H53cmem X W45.5¢m)
il fE4E 2020
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TR EE & LTHIVWT=,

Stars drifting in space float in space. Elementary particles, which are said to be the smallest units of
matter, could not exist without space. The universe in which elementary particles exist and the cosmic
space in which we live. No matter how you look at it, there is no boundary that separates these two spaces.
I have depicted this mysterious space as a landscape seen on the scale of elementary particles.
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HiHa byTeBa
Nina Butieva

M4 I aART

MuOpera
e & WM oil painting
K& X : F10 (H53cmem X W45.5¢cm)
HIFEAE 2025

T . 2RI, 2 2A T T T 4 ~OEBKTT, 240N LEODIEIRE RS T L
ZOANLARTNIEE Y | IRo TWIHERZZ B AR &2 LR 2B KL £3, 5% ICE»
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74 DM X, R MR~OBEEREET,

This painting is a hymn to muography.When the beam of muons touches a single Haniwa, its voice
rises in opera, and the once-silent figures awaken one by one. Countless eyes hover in the
background—symbols of the new vision and insight born of muography. Beyond them stands the “Gate
of Muography,” opening a stage into the unknown.
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Takao Yamanaka

B4 TFEHPLDRA Ve —
Messenger from Space

& & WM oil painting

K& X : F10 (H53cmem X W45.5¢m)

HilVEEE © 2025
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Muons — Messengers from the Vast Universe, a Celestial Gift to Earth.
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Shokai Torigoe

B A O~
Beyond dream
£tk AARECEROE B
Japanese painting/mineral pigments, glue
K& X P40 (H100cm x W72.7cm)
il fEEE 2021

figsn  FED DA, BRUEICHE D S 2 A U (FER), HIEROEZ L LAET Db
DETITPHICE L Bl & BRRoks 52 D8, ZOREHE 2 CTRE M- TR LY
KL THiEE L,

Muons (cosmic rays) pours down endlessly from space for all eternity. They are the key to love,
freedom and a prosperous future equally to all living things on Earth. I painted this with the desire to
capture and set that key free.
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Ibuki Wakabayashi

M 4 ki f  Particle

e & WEHE  oil painting

KZE S :F10 (H45.5cm X W53.0cm)
HIVEAE @ 2025
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The boundary between the inside and outside of the object becomes transparent and blurred,
expressing a sense of integration.
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Makoto Hori

M 4 b, BWT
Come on, come!

BT 7 U KON

acrylic & oil painting
K& & : F10 (H45.5cmem X W53cm)
HilPEAE © 2025

fEDL : 2 A ERA L, RFEHPNT~OIEHNEA TS, M EEFICRARVITO
DIRMPY & ZOIERTRI LI,

Muons are being used for applications in deep space PNT. This work expresses the connection
between the surface and the invisible underground.
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Syunsui Higashino

B 4 i Miru
Seeing

e 1k #iE  calligraphy

K& X : H5S0cm x W65cm

HIERE 2025

il L2 AT T T4 =LV OMEROBRICL D [FEERES] OBEEL. ZELEZBLTES A
WCLOFEEL LTz ko 45 LSRR OBRITEROE®RAZFLETN, Hinbo
EWRD . TBARWLOEBLD L) ENENOEMIZH S TAXICHI L KE), E0% R
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Wo BRI ZLOBE L LTBANERZBLTELALYE LTWET, 2. 1Bh T 27~
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(Z225] BEICLTWEETEELS BNET,

The exploration of the “real landscape” through muographic visualization of objects, and the pursuit of the “mental
landscape” conveyed to the beholder through works of art, stand in contrast to one another. Yet, I believe that both
aim toward the shared purpose of “seeing the invisible” and “seeing the unseen,” seeking to depict a vast world that
offers people hope, emotion, and joy. I hope this work provides not only the act of “{% seeing” but also an
opportunity for the beholder to perceive and contemplate the emotions involved in “seeing the invisible.”
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Kasen Sumiya

B 4 uPSEFIH L 72Cosmo Smart Phone
New applications of muons

B ik #iE calligraphy

K& S F20 (H72.5cm x W60.5¢m)

BUEA : 2025
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Professor Hiroyuki Tanaka of the University of Tokyo has developed a new application for
muons called the Cosmo Smart Phone, which uses puPS positioning technology. In this version,
text explaining the characteristics of uPS in an easy-to-understand manner is arranged in a spiral
pattern with varying letter sizes, while muons—represented by gold spheres—gradually decay
and become smaller as they pass through. This technology could be used to rescue people lost in
tunnels or at the bottom of the sea, where GPS signals cannot reach.
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B4 IRNAEDL
A mountain of sleeping treasures
e E AR — FUEOTHY
tapestry * Kyoto-kanoko-shibori
F M r (@) 100%
K& & : HI130cm x W300cm
HIVESE © 2026
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FRFNRDT T NDFELED,

I hope that in the near future, muon particles will discover rare earth elements and unknown minerals
hidden within faults and magma.
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Keiko Takasugi

B & TRt TTTA
Bravo muo Amaterasu

H ¥ HHETE  leather crafts

K& X : H43cm x W32cm

HIES © 2025
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The Amaterasu particles, discovered and named by Associate Professor Toshihiro Fujii, are cosmic
rays with extremely high energy and are said to be the origin of muons. I tried to express the original
Amaterasu that released those Amaterasu particles in my own way. The strong energy of the leather
greatly helped with the expression.
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Yoko Kato
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Heaven in a Pot

B E (v 7 mpdi)

Ceramic art
K& X : H35cm x ®19cm
BUVELE £ 2019

i - B, Zo (&) OHic,
ET (#] OFITRUNAATHTE Y D
Tt EbnTunEd, (il [
DOHF) 1TWEA T I E W,
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What kind of world will you find inside this jar? In ancient China, a medicine seller and an
official who jumped into a jar are said to have found a different world (utopia) there. (Source:
Book of the Later Han) Now, feel free to play in the world of Muon.
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Shoichi Kano

A HER B ESC I a2 Aok i
Representation of muons raining down on the Earth
B EOXVEUR Ry
FEh 184, A v E— TITU Y
@Y7
FH 184, A AUA NI Y YRY L

~{P~“KEE CEYEPATY

FM . AT F—Y

HIVELE : 2025
N /
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Many of Ando Hiroshige's ukiyo-e prints depict rain. It looks as if they represent muons raining down
on the Earth. My beeswax works also contain similar elements. Beeswax and pine resin are mixed
together to form a candy-like substance, and when pulled from both sides, the surface becomes linear.
These linear shapes are called "pulling lines" and look just like muons raining down on the Earth. This
time, I created a work using these linear beeswax.
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Michiyo Kamei
B4 MBOERSL

The Circular Gaze

A BV kR FORR, fghdgE. T2 UL, Kbt
paper cutting /" Japanese paper, colored pencil,
acrylic, cypress

K& X : H53¢cm x W4lem x T4.8cm

il V4R 2026
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A hypothesis gradually takes form. What was once unseen becomes an image, as past, present,
and future overlap along a single line. Muonography stands in the interstice between science and art
a new way of seeing through which we may read the world.
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Yasushi Nakao

B 4 SadrEnd@
Encounter with a muon
Bk SERNRT — R B, Sy oA T UL
optical illusion 3D art / mount, canvas, acrylic
RES :F4
HES © 2025
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I have been a pilot for about 40 years, with a total flight time of 17,000 hours. What I have learned
from working in the place closest to space is that when flying east, the sun sets behind me but rises
directly in front of me, and that near the North Pole, the sun never sets. The Earth is just one of many
round planets. Reflecting on the muons I have been exposed to through years of flying, I created this
piece to express the world of muography. It is an optical illusion 3D artwork, and I hope you will enjoy
it at the venue.
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Yukari Hayashi

B4 oA

Chorus of Trajectories
B kT Y&V digital
RES A2
HlFEAE 2025
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Muon particles, believed to have existed since long before the birth of the Earth, and the
Amaterasu particle, discovered in recent years. The trajectories of these particles, showering down
from the far reaches of the universe, are invisible to the human eye, yet one might imagine them
resonating together like a beautiful chorus, enveloping our world.This work visualizes that vast
and serene image.



B 4 : “Muosphere”-Digital art

= . S N N T 2 A U
-U_ 7 A & /r /7_ JbsNIb |\ 1% . digital, printed materials
Sara - Steigerwald F UL, R EIRIY
g K& HibAL
HlVE : 2026

Where do most cosmic muon signals, used for muography, exist? We call this region the muosphere.
The uppermost part of the muosphere is in the Earth’s atmosphere, where powerful cosmic rays decay into
(along with other particles) muons. The atmosphere is like an umbrella which protects human beings and
other living things from dangerous phenomenon that rain down on the Earth from the cosmos. However,
after being generated within this atmospheric “umbrella”, invisible cosmic muon signals are constantly
raining down on us, through us, and even beyond (moving beneath the Earth’s surface, deep below the
earth and sea) as an abundant natural resource created from cosmic energy. These are the middle and
lower sections of the muosphere. In this illustration, the silhouette of the man represents the part of the
muosphere that is directly and indirectly connected to human societies and human survival. The invisible
rain represents the abundant showers of cosmic muon signals. By utilizing these omnipresent and invisible
cosmic muon signals as well as better understanding the dynamics of the muosphere itself, we might get
new insight into the forces and physical structures of our planet that are now invisible to us.

75



BIZRY @ B Shin Kurasawa
AR % BEEE Yuji Kamenashi

B 4 3DYNRRGRIX - R 2 — RIS B e EE A~ B D
3D scenery IIX : Soaring into the blue sky filled with muons
[GTIE % I AN SV S
paper, pigment ink
B W PCIMLLEA) VT ADT VX LVER
Original digital photo processed by PC
K& & B2 (H51.5cm x W72.8cm)
i 1EEE 2025

it . ROz, B LD DE, BB & KD Z DRk
BICH, S 2—k A1, BRVES, W ERy, 2L Tl

Looking up at the sky, standing firmly on the road. Even in CaDr A | R
this narrow space between the blue sky and the earth, muons are 3,])% é:}ikiéﬁ? :’g}i N
raining down, soaring, and filling the space. - - T
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il ; ; < High Security Encryption Keys Generated by Muon
FALARY ﬁﬁm? B TUa N JRoREITHIEY
Nagarebo Sh] Leo digital, printed materials
K& &S : H38cm x W53cm
HIFESE 2025
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Muons—tiny particles constantly raining down from space—can be used to create extremely secure
encryption keys. Researchers are exploring a communication method that takes advantage of this,
known as COSMOCAT. When the same muon passes through both the sender’s detector and the
receiver’s detector, and the distance between them is known precisely, the receiver can adjust for the
muon’s travel time and work out the sender’s detection moment. This lets both sides generate matching
encryption keys based on the same muon event, without sending any key information over the air. The
illustration shows how this idea works.
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Yukimi Hashimoto

B A ATF VT Ok

The Goddess of the Fig Tree
B W TYEALT— b

digital art
HVEAE © 2025
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In an ancient Egyptian text, it is described that the sun god, the spirits of the stars, and the dead
descend at the western horizon, traveling through the dark underworld, then reborn and rise once again
from the eastern horizon and ascend into the sky. It is said that when they pass through the boundary
that connects “what has been” and “what is yet to come,” a fig tree stands on each side of the path.
Within these trees, bearing turquoise-colored fruit, dwells a goddess who watches over them in silence
and grants them strength for the next journey. Might the sky through which muons travel also be
quietly infused with colors reminiscent of these fig trees?
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Akari Sorano
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NEV g it
Muography Detector for Tunnel
Construction-Silent Surveyor

K& &S @ H140cm x L140cm x W100cm

HFEE © 2025

https://note.com/akari_sorano
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This is the final muography detector that I am developing with everything I have. Even with 50
meters of rock above it, the density structure can be revealed in just ten days. At shallower depths, it
may even be possible to measure in real time while moving, and reconstruct the three-dimensional
structure through tomography. The challenge is far from over.
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Time line
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digital art
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By the time the inside of a building is visualized using muography, a huge number of muons pass
through the building in various patterns. I expressed that that each and every moment in time has value
in itself.
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Shinya Imamura
Reiko Imamura
Masayo Sakamaki
Leo Tadagawa
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Seiichi Fukahara
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While thinking about muons and muography, the members expressed their individual sounds and
harmonies through an improvisational session.
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B4, . Voice of MUON

{Edh © B 7 A EhE  Video footage
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Themed on dialogue with Earth through muons, this work portrays scientific passion in novel and
music. Set at Mount Erebus in Antarctica, protagonist Yukawa explores new measurement methods with
autonomous observation robot ARARRE. A fiction inspired by actual research using cosmic muons to
reveal Earth's internal structure. The work questions how we should receive Earth's messages transmitted
through muons as voiceless voices.
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B4 7 N Traces -Muon meets ruins-

B

Traces -Muon meets ruins- L !
{Efh - ©7 A A Video footage E E
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Muons, elementary particles raining down from space, penetrate matter and visualize the internal
structures of pyramids and volcanoes. This work explores two forms of "Atokata" (traces): the marks
left by muons and ancient ruins. It portrays a story where personified muons encounter a lonely boy’s
darkness. Through these two traces that preserve evidence of past existence, the piece musically
expresses the act of tracing invisible memories inscribed on Earth.
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B4 . &> b7 -Muon meets unseen-
Ever Faster -Muon meets unseen-

fEdh - 7 A E)E Video footage

A - Bl O+ % (Taguchi Tall)
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Inspired by high-energy accelerator experiments, this work depicts scientists' passion in pursuing
dark matter. Accelerating and colliding muons near light speed may provide clues to understanding the
mysterious dark matter. However, muons have an extremely short lifespan of 2 millionths of a second.

The piece expresses the relentless spirit of inquiry, yearning "faster, sooner" toward seemingly
unreachable frontiers.
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Muons rain down everywhere on Earth, not Just on land,

B L oy

but also at the bottom of the sea-:-

A 4 FlHAE AT -REER-
Beyond the Universe -English Version-
fE b0 ©7 A EE Video footage
3D-CG : "I+ Yoko Taketani
N EH Shinya Takiguchi
JIIE] SEH4 Yukiya Kawazoe
Yr75H #F] Kenji Takeshida
/NI X Eita Koyanagi
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Cosmic ray muons fall everywhere on Earth. They reach not only the surface of the earth but also the
bottom of the oceans. We attempted to express these muons in 3D-CG. 2024: We created a full CG
video about cosmic ray muons and their scientific application, muography. 2026: To make it accessible
to a wider audience around the world, we translated the subtitles into English and created an English
narration using Al.
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"Muometric Complementary Positoning, Navigation, and Timing"
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