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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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CosmoCAT
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storage systems
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TimeCAT and CosmoCAT

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

TimeCAT

In recent years, the precision required for clock adjustment has been increasing. There
is also a strong push towards designing new social structures for the future corresponding
with the capabilities offered with the adoption of 5G and post-5G. Along with this,
demands for extremely high traceability are becoming institutionalized. Traceability, as
defined by the International Vocabulary of Metrology, is a property integrating
measurement results with a reference to an established standard of time (i.e., UTC) that
allows for seamless comparison of all measurement results. For example, in financial
transactions, the European Union (EU) has issued comprehensive new regulations
regarding financial and capital markets, and Second Markets in the Financial Instruments
Directive (MiFID II), which came into effect in January 2018. In order to promote market
transparency, the accuracy of clock adjustment to UTC to less than one millionth of a
second (1 ps) has been legislated. Currently, the mainstream way to achieve this level of
accuracy is to use GPS signals to adjust the clock. However, since GPS signals are not
encrypted, they can be tampered with or altered by third parties; moreover, the GPS
signals themselves are weak, so they cannot transfer to indoor environments. Furthermore,
accuracy deteriorates in urban areas due to effects such as multipath. TimeCAT (Time
transfer with Cosmic Arrival Time) solves this problem. TimeCAT includes the Cosmic
Time Synchronizer (CTS) and the Cosmic Time Calibrator (CTC) muographic techniques.
CTS can be used for long-range clock adjustment, but its accuracy is inferior to CTC.

Although CTC is limited to short ranges, its accuracy approaches one billionth of a second.

The key advantage of CTS and CTC is that they can be used where GPS signals are not
available: this includes urban areas, indoors, and in underground environments. This is
because muon signals remain consistent in behavior (i.e., traveling in straight trajectories
at nearly the speed of light and being highly penetrative) regardless of the matter they
traverse.

11
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CosmoCAT

In recent years, wireless communication in cyberspace has expanded both in the
number of users and the time periods of engagement for these users. Consequently, an
unprecedentedly high level of cyberspace information security is required for safe
operation and institutionalization of these virtual environments, however complete
security cannot be guaranteed. The one-time pad (OTP) is a cryptographic method that
uses a random number sequence only one time, and C. E. Shannon has mathematically
proven that it is impossible to break this code. However, when this OTP is applied to
actual communication, a vulnerability is introduced since it is standard practice to send a
random number sequence to the recipient in some way, which creates a loop hole.
Therefore, the biggest hurdle that needs to be overcome for adoption of one-time pads is
that the currently used procedure requires secret information to be shared in advance. If
encryption and decryption can be done without sharing the random number sequence to
the recipient, mathematically indecipherable communications will become possible, and
a new invincible information security will be established. The COSMOCAT technique is
proposed to accomplish this goal of simultaneous random number one-time generation
without the need to physically share this data. Galactic cosmic rays (the source of the
muon signals used by COSMOCAT) drift through the galaxy for millions of years before
leaking into this solar system, so their arrival time is truly a random number (which is a
real random number, unlike a “pseudo random number”’sequence that is derived by a
deterministic calculation.) Furthermore, muons travel at the speed of light in vacuum, so
if you know the distance between two detectors (one detector assigned to the sender of
data and one detector assigned to the receiver of data) located within certain spatial
constraints, you can accurately determine the moment when the muon has passed
through each detector; in this way, both sender and receiver can independently generate
(muon arrival time based) identical one-time pads for communication security without
having to take the risk of physically transferring this one-time pad between each other.
This is the principle of CosmoCAT. In other words, CosmoCAT enables OTP secured
communication by using muon arrival times to generate as the encryption key. Wireless
security concerns have been hampering the progress of many information
technology/automation technologies, and OTP secured communication will alleviate
these risks. For example, with the contribution of CosmoCAT applied to wireless
network security, the obstacles stunting the growth of technology that already exists for
the realization of smart buildings (building automation systems, BAS) and smart homes
can finally be overcome. Technological growth, safety, sustainability and prosperity
goals of the future depend on ensuring the safety of wireless communications.
CosmoCATS is the technology to make this happen.
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Encounter with muography

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

From August 2022 to September 2023, I served as Parliamentary Vice-Minister of the
Environment and Parliamentary Vice-Minister of the Cabinet Office. As I look back, my
encounter with Muography gives me dreams and hopes for the future.

Muography is a modern visualization technology that projects and images the inside of
gigantic objects like an X-ray photograph. It is already being used to see through the inside of
the Fukushima nuclear power plant. Recovery from the Great East Japan Earthquake While
responsible for support and nuclear disaster prevention, I have been involved in the long road
to decommissioning the Fukushima Daiichi Nuclear Power Plant. When we think about this,
we can predict that muography will continue to play an important role in the future.
Considering that it is possible to confirm volcanic activity, etc., it is important to consider
further measures for disaster prevention and mitigation. You can also think of other uses.

While it can be said that it contributes to disaster prevention in everyday life, Muography
is unfamiliar. It is true that I am not familiar with the word "Muography" and have no idea
what it is. However, it is also very meaningful that there are activities that allow people to
feel close to each other through the methods of animation and art. I think it is significant.
My encounter with muography came from Dr.Hiroshi Nakajima who is in charge of the
Myography art in Tokyo co-hosted with Hungary when the art exhibition was held. I myself
was very afraid to try my hand at muography art. Feeling Although it was a crude piece of
work made by simply moving colored pencils, I felt more familiar with muography. I think
the feeling of detachment has suddenly diminished.

At the event held in Osaka, an animation explaining muography was also created. It
reminded me of the puppet shows that were broadcasted on NHK when I was a child. I was
able to feel even more familiar with the scenes of animation that meet the needs of the times.
I guess you could say it's a great option. As a result of visiting the event in Osaka, I had a
chance to visit Osaka City Science Museum and learned that there was an exhibition that
visualized muography. The exhibit
itself is modest and a little difficult to
understand, however it was displayed
alongside various Nobel Prize-
winning technologies.

Looking at the muography
detector that is currently being
displayed, I realized that it is a great
invention for the future that can be
expected to win a Nobel Prize. 1
sincerely wish Muography and
everyone involved all the best for the
future.

Muography device on displayed at Osaka Science Museum
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Muon shot ? !

Kentarou Mawatari
Faculty of Education, Iwate University
Professor (Theoretical particle physics)

In the field of high-energy physics (or elementary particle physics), the term “Muon
Shot”, analogous to “Moon Shot”, has recently gained wider attention.

Former U.S. President John F. Kennedy announced the “Apollo program”, an
unprecedented challenge to launch a rocket to the moon and land humans on the moon,
and marked a historic triumph. Such ambitious and challenging projects, though
immensely difficult and groundbreaking, are referred to as a “Moon Shot”, with the
potential to bring significant impact and generate innovation. In analogy to this, the
world is now moving toward the realization of “Muon Shot”, a dream plan using muons.
What exactly are muons? And what is the plan?

Muons and electrons are the smallest units that cannot be further divided, known as
elementary particles, and have “almost” the same properties. The only difference is their
mass, with muons having about 200 times the mass of electrons (approximately 2 X 1028
kg). While this seems to be the only distinction in the classification of elementary
particles, this difference manifests significantly in our surroundings.

One major difference is stability; electrons remain stable and unchanging, whereas
muons, being unstable, quickly transform into an electron and two neutrinos shortly after
their creation. The lifetime is approximately 2 microseconds (1/500,000 of a second).
However, this lifetime is somewhat extended due to Einstein’s relativistic effect, i.e., the
muon travels at a speed close to the speed of light (approximately 300,000 km/s).
Another substantial difference is their material permeability. Muons, created in the upper
atmosphere by cosmic rays, constantly fall down on Earth at a rate of one per palm size
per second, easily penetrating materials, including our bodies, from several meters to
several kilometers.

Muography takes advantage of these unique properties of muons. By observing the
degree of penetration of muons from the atmosphere to the Earth’s surface, it has
revealed the internal structures of objects such as volcanoes, pyramids, ancient tombs,
and even the interior of typhoons, which were previously hidden from view. Nevertheless,
Muography has a drawback: muons used for imaging fall randomly from the sky, with
varying energies and directions. Hence, we have no choice but to put down the detectors
and wait patiently for the muons to come down at will. Can’t we take “shots” in a short
time when necessary, like X-ray imaging?

Not far in the future, it may be possible to artificially produce muons in large quantities,
accelerate them to near the speed of light to extend their lifetime, and create stable muon
beams. The use of artificial muon beams in Muography holds even greater potential. It is
truly a “Muon Shot”. The future promises increasing attention to muons as well as
Muography.



Message from CERN

Dr. Michael Hoch
Scientist (@ KIT — Karlsruhe Institute of

Florida State University /Tallahassee USA and

CERN in Geneva Switzerland

Concerning my biography:

Michael Hoch, a Vienna native, studied applied physics at the University of Technology
Vienna and pursued a teaching degree for physics and sports at the University of Vienna.
Engaging in various art projects during his academic journey, he later conducted doctoral
research in particle physics at CERN, spending three years there and continuing as a CERN
Staff physicist for an additional six years. Notably, he played a key role in designing a large
subdetector THE ALICE TPC field cage for the CERN-LHC project within the ALICE
science collaboration.

Transitioning to the role of "Senior Physicist" at CERN for the Austrian Academy of
Science in the CMS collaboration, Hoch concurrently resumed his artistic pursuits. In 2012,
he founded the cross-disciplinary science and art program art@CMS, followed by the
establishment of the ORIGIN network in 2017 and participated to the muography art
collaboration. Both programs, art@CMS and ORIGIN, aim to foster a global dialogue
between the scientific and creative communities, emphasizing outreach to educational
institutions and the next generation.

Over the past 12 years, Hoch initiated, planned, and led numerous international science and
art communication projects, earning recognition for his expertise in creating interdisciplinary
dialogues through global networking. He received the "Science Communication" award from
the European Physical Society in 2017. Since 2020, Hoch has served as a visiting professor at
Florida State University, and since 2022, he has been employed by the Karlsruhe Institute for
Technology (KIT).

Hoch's expertise in fostering dialogue between science and art is evident in successful
projects across Korea, the USA, Canada, Japan, Oman, Colombia, the Balkans, as well as
Austria, Switzerland, the UK, France, and ongoing initiatives in Germany. These
internationally acclaimed events, always with an educational component, have received

Technolgoy in Germany, Visiting Professor FSU

programm leader of art@CMS/ORIGIN based at

multiple awards for their innovative and inspiring approach to transdisciplinary collaborations.

“As a scientist, I am fascinated by the endeavour of global collaboration by many creative
colleagues involved and engaged in fundamental science and basic research as well as the
enormous complexity of the high-tech instruments at CERN that allow us to decode nature.
"And as an artist, I am charmed by the intrinsic geometry and the enormous scale of the
scientific architecture at CERN, which is creating breathtaking aesthetics and beauty”, says
Michael Hoch
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Artist Statement :

“Matter — Anti - Matter”, 2012

“Looking back almost 14 billion years, to a time shortly after the Big Bang, it turns out
that our mere existence is nothing but a near miss. At that time, not only matter was created,
but also anti-matter. Not a tiny amount of it, but just 0.00000001% less than matter. Shortly
after their creation, matter and anti-matter collided again, annihilated and disintegrated into
pure radiation. If the universe were filled with radiation and nothing else, there would be no
galaxies, no stars, no planets and no life. But nature decided to allow for a small violation of
the perfect symmetry of matter and anti-matter. And this minute excess of matter is what our
whole universe is made of. The series reflects the symmetric creation of matter and anti-
matter during the Big Bang by asking the question, “If we are made of matter, where has all
the anti-matter gone?”




“GodParticleHuntingMachine”, 2013

Both CMS and the LHC are not only engineering marvels operating at the forefront of
science and technology, but also have intrinsic geometries with exceptional aesthetics that
can be viewed as works of art. The aesthetics of CMS are associated with its functionality as
a gigantic, high precision camera. Periodic multiplicities emerge out of the physical
measurement constraints and the strict scientific precision, which allow us to unravel the
secrets of nature. In my artwork, the human designed, scientific apparatus merges with the
organic, apparently ‘quasi-chaotic’, appearance of nature. However nature in itself is by far
not chaotic and follows strict rules in its creation. It is these rules that the apparatus and the
scientist aim to understand.

SULE Y
Ty SNL Ay
L LT3 Moz Ls

Comment:

I am honoured that my artworks have been presented at the at the Tama Art University Art
Museum from May to June 2018 and at the International Art Institute in Okayama from May
to December 2023 and I look forward to participate in future science and art shows with
new inspiring artworks. Furthermore, I have consistently been impressed and inspired by the
artistic expressions of local Japanese artists and their creations. Their cross-disciplinary
collaborations with the muography community are evidently a source of profound
inspiration and exemplify true high quality.
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Kagoshimai d¢lutan

Dr. HOSSZU Hortenzia

Tudomanyos €s Technologiai szakdiplomata
Toki61 Magyar Nagykovetség

Idén Osszel volt szerencsém személyesen meglatogatni Oldh Laszl6 kutatd kiséretében a
Sakurajima Miiografiai Obszervatoriumot Kagoshimaban. A Wigner Fizikai Kutatokdzpont
¢s a Tokidi Egyetem altal lizemeltetett Sakurajima Miuografiai Obszervatorium 2017 6ta
folyamatosan gylijti az adatokat, hogy segitségével pontosabban jelezhessék eldre a
kitoréseket.

Persze tudtam, mert olvastam ¢€s a kisérom is részletesen ¢€s tiirelmesen elmagyarazta, hogy
az obszervatoriumban 1év0, magyar technologian alapuld berendezések, a miiondetektorok
a légkorben keletkezd ¢és a vulkédnon keresztiilhatold kozmikus miionrészecskék nyomon
kovetésével alkotnak ,miiografikus” képeket a tlizhanyd belsd szerkezetérdl és annak
valtozésarol. A tlizhdnydk miion-képalkotdsa magyarazatot adhat a vulkdnkitorések
gyakorisaga ¢€s a talaj deformacidja kozotti kapcesolatra. A miiografiai megfigyelések a felszin

crcr

tavérzékelods technikak alkalmazasa mellett javitjak a kitorés elorejelezhetdségét.

Azonban az obszervatorium és kutatdsok fontossagat csak a helyszinen értettem meg. Egy
aktiv tlzhany6 szinte kozvetlen kozelében zajlik Kagoshima mindennapi élete, amit egy
pillanat alatt megsemmisithet egy kitorés. De nem csak a varosra, hanem tagabb kornyezetére
is végzetes hatdssal lenne egy vulkankitorés: nem csak a lava, hanem a hamu is pusztitana,
lakhatatlanna téve a kornyéket. A kitorésekkel olyan energidk szabadulnak fel, aminek a
hatdsai még a vilagiirt is elérik.

Ha tagabb kitekintésben vizsgaljuk a kitorések eldrejelzésének jelentdségét, akkor a vilag
lakossaganak 10 szdzaléka €l vulkani veszélyben, ami tobb mint 800 milli6 ember. Bar a mi
¢letiinkben még nem volt példa ra, hogy egy tulnépesedett teriileten torténjen egy pusztitd
vulkankitorés, de az esélye sajnos megvan. Ezért nagyon fontos az eldrejelzés, azonban
jelenleg az mikoddé vulkanok fele sem all olyan miiszeres megfigyelés alatt, ami lehetové
tenné, hogy egy kozelgd vulkankitorés idejét eldrejelezzek, ezzel lehetdséget adva a lakossag
kimenekitésére.

Amikor visszaértem a Sakurajimarol, elnéztem a kagoshimai pénteket: egy szép 0szi napos
nap volt, éppen termeldi piac a kikotonél, gyerekek, felndttek, arusok, éttermek szines,
szagos forgataga. Nagyon jO ¢érzés volt azt tudni, hogy a miografiai kutatdsoknak
koszonhetden egy kicsit nagyobb biztonsagban vannak.

(OF) AXE. A —FETH B,
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Figure 1 One frame of the CG version of Sakurajima's muography fluoroscopy results
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Muography Art and Science

Dr. Hiroshi Nakajima
member of the Japan Artists Association

Some seven years have passed since the start of the muography art project, which
expresses muography through art, makes muography popular among the general public, and
evokes new ideas in scientists through art. Although we feel that this project is getting into a
rut, it is certain that muography is gradually becoming known to the general public and is
spreading internationally.

The range of artistic expressions is extremely wide and limitless, including painting,

sculpture, three-dimensional art, traditional crafts, dance, and music.
We professional or amateur artists create works with muography as a motif, but painting is
probably the easiest to express, and even if you look at the finished work, it is easy for the
general public to understand what muography is. I think that as to painting, there are many
different ways of expression, and there are as many expressions as there are artists.

Roughly thinking about the creation of paintings, if you separate them into figurative and
abstract expressions, both of them are difficult in their own way. For example, if you draw a
picture of an apple, you can tell it is an apple by looking at the work if it is a
representational expression. When it comes to abstract expression, all the elements that
make up a painting, such as composition, colors, materials, etc., are used to create a finished
work. It is also difficult to decide what colors to use and what kind of materials to use. A
major point of abstract works is how the viewer feels at the moment they see them.



Among the abstract works, there are works that, when you think about it, you don't
understand, but the moment you see them, they strongly move your heart. Even if it is a
figurative work, it is difficult to understand when it comes to muography art. Motifs that
make us feel the existence of apples, for example, are easy to understand, but muography,
invisible elementary particles, their trajectories, and the function of muons, are not visible.
In short, it is a question of how to quantify or embody the data measured by cutting-edge
science and technology using muon elementary particles and turn it into a concrete art
work. Whether it is abstract or concrete, it is difficult to turn muography into art.

I imagine abstract works like music are even more difficult. I often go to concerts.

Some symphonies have titles. Beethoven’s Symphony No. 5 "Fate", No. 3 "Hero",
Smetana's Symphony Poem "My Country", Dvorak’s Symphony No. 9 "New World", Carl
Nielsen’s Symphony No. 4 "the Inextinguishable", etc. However, the association with the
name is open to any interpretation without knowledge of the explanation. The music hits
the heart directly and intensely. When I listen to good music, I feel thrilled. The composer
composes and the performer performs well so that the music touches the heartstrings,
whether it is uplifting music or sad music.

Literature is slow and slow, and takes time to impress. When you read brilliant famous
writings, you will be deeply moved by the content and the weight of the words, and it will
give you a reason for living.

Painting may be somewhere in between. When you appreciate a really good work, you
finish watching it once, but go back to watch it, and then go back again even if you have
left from it.

Art is diverse and has its own characteristics. No matter what genre it is, [ always think
it's really interesting and human.

One thing they all have in common is that art is essential to life. Art exists even if we are
not aware of it in our daily lives, and I believe that society would not exist without art.
Muography is extremely important and indispensable for humankind, but it is very
meaningful to contribute to humankind in collaboration with the power of art, which is one
of the elements of visualization, and the cutting-edge science that is difficult to understand
unless it is visualized.
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Activity Record of Muography Art Project,
2023

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

The Muography Art Project, since its launch in 2017, has entered its eighth year in 2024. Given the
increased activities in 2023, I have decided to document these endeavors in this booklet. Here is a
summary:

From March 18th to 22nd, 2023, we held the "Enjoyable Muography Art Exhibition 2023" at the
Active Studio on the 2nd floor of Grand Front Osaka North Building. A total of 79 contributors and
exhibitors participated, including a delightful turnout of 49 elementary school students. Additionally,
the exhibition incorporated Muography music, featuring an online broadcast of "Harmony Since
ancient times" performed by Yuko Ishino and her colleagues, and "Federico’s music and talk."

On March 25th, as part of the Knowledge Capital Workshop 2023, we provided a hands-on
Muography Art experience for children titled "See Through Volcanoes, Ancient Tombs, and
Pyramids! Let's Learn Muography." Fourteen pairs of elementary and junior high school students and
their parents, totaling 28 participants, engaged in the workshop, showcasing the impressive ability of
elementary school students to create Muography Art.

From May Ist to December 20th, we exhibited photographic works of the Muography Art
exhibition, "Matter and Antimatter" and "Machine Capturing God's Particles," at the International Art
Institute in Okayama. The artworks were created by Dr. Michael Hosh, associated with CERN,
mirroring a display held in 2018 at the Tama Art University Museum. Dr. Hosh transforms cutting-
edge particle physics research into art, disseminating it to society.

On May 27th, at the Active Studio in Grand Front Osaka, the cosmic-ray puppet show "Miikshi"
presented a visual introduction to cosmic-ray muon positioning technology “muometry”. Produced
collaboratively by Professor Hiroyuki Tanaka and Mr. and Mrs. Lee of Canada's Thunderbird
production team, the puppet show seamlessly blends of science and puppetry.

On June 4th, a symposium on the comprehensive analysis of Tsukuriyama-kofun using
interdisciplinary approaches took place at Okayama University. Kenji Sumiya, representing our
project, reported on the Muography results of Tsukuriyama-kofun, garnering attention from tomb
enthusiasts.

Continuing with workshops for children, the Knowledge Capital Workshop 2023 Summer was
held on July 29th, with 55 participants, once again receiving positive feedback.

On October 27th, as part of the 17th Science Agora 2023 organized by JST, we conducted an
online lecture on the "Introduction to the Miikshi Puppet Show and Muography Art," hosted by the
Embassy of Hungary in Japan. Dr. Kenji Sumiya and Dr. Hiroshi Nakajima represented the project as
speakers.

November 15th saw an onsite visit to the Tsukuriyama-kofun and Muography observation site by
18 members of the Ground Engineering Society, led by Kenji Sumiya. The visit included numerous
specialized questions about Muography, indicating the growing interest from geological experts.

On November 22nd, the 17th Science Agora 2023 organized by JST was held at the Telecom
Center in Odaiba, Tokyo. Dr. Kenji Sumiya exhibited "The Latest in Muography and its Art," on the
booth set up by the European Union Representation.

In summary, as mentioned above, in 2023, we will be able to have many opportunities for
interaction through muography with researchers, educators, artists, students, and even children,
regardless of age or gender.
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Hiroshi Nakajima
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“Muography collection”
® & T O ERE
oil painting
H 4 X F15H53.0cm x W65.2cm
HI/EE ¢ 2023
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This work also expresses surrealism. Personified various gigantic objects targeted by
muography detectors are made into a collection. In addition, everything related to
muography is painted on the canvas. This work is fusion of science and art. The targets
placed on the shelves are anthropomorphic, representing that they have become more
human-like.
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— Arrival from another dimension —
B & A¥E oil painting
RKE2X: F20 H72.7cm x W60.6cm
Ve 1 2024
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The universe is an endless space. It is an unknown space. The Earth we live on is just a
speck of dust in the Milky Way galaxy. This galaxy has interstellar matter, cosmic dust,
and dark matter flying around. There may even be an encounter with aliens. I have
expressed this kind of outer space through fictional and imaginative art.

I have no idea whether this unknown something will lead to future progress for humanity
or whether it will be harmful. However, it would not be wrong to have dreams and
expectations for Muon's progress.



JEFH 7T

Yoko Hor1i

B & 24v)—X - FH, KEOZEHE
[TaFd>ebET Iy K]
“Muon and Pyramid”
B & 7O YUILEHE
acrylic painting
KZ X :  50.5cmx39.5cm
HIEE ¢ 2024

fEZR D FH. AORDZEM, #HEKA S I FERAWFEZER T, BRA &ERAEE
Liz& L7cn, RIFMERORAARETITELL, NERED S DFEERL SERFH
FEHZEBICROEY £9, TO—EHIHIRICREL, TadrEHhoTET I v b
DF -k EEILET, :@ii@%ET\zwﬁ%%ﬂﬁmtbibto
BR Y 22 W F mﬂ%mwﬁwi NEBICBELFLEZE5Z2F9, T L TRITHRIEVE
e, IKOERIfE \%%EE# [ EERIBEREIT] Wbk 220 HEK
ERBLETNIERY FHA.

"Space, eternal and boundless. If a meteorite were to collide with another in outer space,
not far from Earth, it wouldn't result in a large-scale celestial body collision. Instead, it
would be a small-scale impact, causing elementary particles to scatter into space. Some of
these particles would travel towards Earth, transforming into muons and unraveling new
mysteries of the pyramids. I painted this piece with these settings in mind. The ongoing
exploration of space science continues to inspire dreams and hopes for humanity. In
anticipation of the Earth's eventual disappearance in the distant future, we must search for a
'habitable zone'—a potential second Earth—among exoplanets."
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BRdY D

Yuria Hayase

Bz . [5E#E]

"Accumulation"
ok HA¥E

Oil painting
RKE & :F15 H53.0cm x W65.2cm
HESE - 2023

R REHBEBINOER Z RICRAFEZIT o7, HARIVPBEAELNITEA
BER3IEFE, £, 2070V 7 FDPMBDOALIZI 2 AT T 7 4 %> TW =
P EoNTICADZIEFEI A A VOEROBEMOZRBS LEIAILAB EEZI LN
5 FEHEVWTOAVWEKDRDODR— DL ICHEIEFF/LEFLAERMTAENTWS
(‘:,EE\50

The accumulation of cutting-edge fluoroscopic technology was used as a metaphor for the
production of this book. The more research we accumulate, and the more this project will
help other people learn about muography, the more the excellence of muon clairvoyance

technology will expand. I believe that the earth is still full of unknowns, like the next page
of a book that has yet to be opened.



ZE 55 50
Hideki Yasutake

B % NBELCALE]
“Gushing creation”
kT h¥EE
oil painting
RKZTX: F20 H72.7cm x W60.6cm
wEE 1 2023

R BEE CERBOBELIT CVWEIaF T I TAIAVAREL -V avER
IHEITEL £ L7 XD Y ECKFTTY — bHET 2 AMETT, BE LA DD
ERFTD2ADECTATT7Z2RIBLTVET, [HLWLWZ LICHET 25E]
T—<ICLFE LT

This work was inspired by muography, which is now being used to the depths of the
ocean. This is a portrait of a person creating art underwater, bathed in light. The rising
bubbles express the sparking ideas of scientists. The theme is “the desire to try new
things”.
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LaBsF
Ikuko Yamaguchi

B % TkbEHE]
“Volcano and ancient tomb”
oED BYRITYURR- 77 VLR R —L_ 1
paste, origami, acrylic paint, ballpoint pen, etc.
KEEZ © H27cm x W38cm
H1EE © 2023

fREn . S aFA Y TCNLOBAAEZBERT AL TVWIOEREL T, SHICHEDLER
LTWBDAEERLTWET, fEREGMET 2 ZE. VIR F 2 0&F 2N TY -
TWBDOTTA, THEINE-YIns<Y LEd, TH, BLLPoTWET,

It represents seeing through a volcanic eruption using muons, and also represents seeing
through an ancient tomb. When I create works of art, I use my nails to cut origami, flyers, etc.,
but sometimes my nails break. But I'm having fun doing it.



Rip A1)

Yukari Hayashi
B % [uomkl
“w’s journey”
® R KEETYRL
water color painting & digital
AKEE 0 A3 H42.0cm x W29.7¢cm
HIEE ¢ 2023

FREL  HIRA T EBRINLEEL TWeh b LG vwpkiF, FEEZBEXLGED

LERTLAWKERIT. DWIHEROWMH /-2 ZBEELEED2IFHEL T F L7,

BFORETEITIUEIZ. TN oD ABEZFNICEVNTINEEMDFERIC

EWHY EEA

The p-particles that may have existed before the earth was formed. They have traveled
endlessly while swimming in space and finally found the hidden space of the earth. The
property of being able to penetrate deep into the oceans must be the discovery of
technology that will lead mankind to peace in the future.
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MAAEFIN
Shiho Matsumoto

& & [Eeikt]
“Sea and Sun”
B & 77ULMAya, LYY
acrylic gouache, resin
KZ&: Hlbem x W20cm
HIESE ¢ 2023

R HELVEDDORETHY., SELRLBEMICHE DB, TARBOHREE
BTELI 2V IADERRPAEREZMO TWEERLE LT, TA
BEWALT 7 VICOBETEBZHEE, LYV TRKOBRZEZHLE L, MH
CHELTANRGE—TIaFvr2REBLELT,

The sea has been the source of life since ancient times, and it is still full of mystery. I
felt that Muon, which can be seen through the sea, has a lot of discoveries and
possibilities. With that in mind, I drew the sea with acrylic paint and produced the
texture of water with resin. I expressed muons with a fine glitter powder.



RREEH

Masayo Fukami

B &L [Ta4v]

“Muon”
% & 77U VcD R LIER
\ e acrylic paint and newspaper
KZX: F15 H65.2cm x W53.0cm
i HVEE © 2023

4,
4

R SFENHTOHET, BLEEZAT, OB ELEELES A X —2THL
THEDIEEZF L, INTVWBE I aF TR, T2aFVRFZOHD%E
AX—=2 LT, RBRYICEBRL THWTAHAE LK,

I exhibit for the first time this year. After thinking about it a lot, I decided to draw it in a

different way than other people. Rather than a flowing muon, I imagined the muon
particle itself and interpreted it in my own way.
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e &k

Tomoya Uemura

R e B S T N
“COSMOCAT”
B &R T ULEHE
acrylic painting
AKZE X F3 H22.0cm x W27.3cm
HIEE ¢ 2023

fRip . T aFdEFBLIEF-AERE L THFINEI DDV L D,
COSMOCATZ#T—~ & LE L7, ALEOPZ, —AROEHNEAICE ERICH
WTHYET, PZOBLUOLE-STRBARFEETINDTT—XERIT, LT
—RKDEH I a AV ELTCRITTCWET, BeEtFa VT4 74 VL RBIEE
S5 Z DEMCOSMOCATAHSICE R IND T LA HFLTWET,

The theme of my painting revolves around new advancements involving muons,
referred to as COSMOCAT. Feathers of identical shapes are depicted, ensuring a
continuous line runs through them from side to side. The feathers, fragile and fluttering,
symbolize data, with a single line representing a muon. I anticipate the widespread
integration of ultra-high-security wireless communication technology, COSMOCAT,
foreseeing its extensive use in society.



S =8F
Mikiko Yoshioka

B 4 [#or]
“A mysterious hill*
B A MR, Rkl £ 37 -Yaile
Japanese paper, dye, ink, collage
KEX : F10 H45.5cm x W53.0cm
HEE 2023

B ALVEHEVWEWEY, BT oAk, ArABELRE, I2aF777 14|
2aFTZ7T74) ZORDOHFIANTXNLF—ERLD, AET LD
2aFTT7 4|

Very old blue building. A hill which is about to collapse, something mysterious.

Muography ! Muography ! T can feel some kind of energy in this hill. Measure it!
Muography!

39



40

MHARE
Kanji Hatamori

B % [BAKEFH~I2F7774]
“Natural disaster prediction”
T =< A
oil painting
AEX: F10 H45.5cm x W53.0cm
HEE @ 2023

7

B 2aF T 774030 EAL HE, B FR ARFOBARROEE
TS BERRDNER>TWD,

Muography has infinite power to predict abnormalities in natural phenomena such as
active volcanoes, ancient tombs, earthquakes, tsunamis, typhoons and so forth.



WL TR BEOS C
D B Yuko Ishino
g & [b7-HALR-H - Y]

"Here Comes the Sun"
ok AT TN BT TV
pastel, acrylic, resin,
RKEX I F20 H72.7cm x W60.6cm
HIVEE 2023

R FEAOEYFCKEBDON., ZLTIaFd I3 FOTRIILF—%2FEICHOITR ALK
HLTNET, ZLT 22aF7T73740Y—=—7—2xT7 U 7ELT, BBEPKRBOHR
DHEIBICHEBLLTEIAGEWED LA >TWET,

Sunlight shines down from space, and muons emit that energy to us without discrimination. Furthermore,
as muography and solar sharing, it has become indispensable for disaster prevention and discovering
unexplored worlds.
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kiki yukari

B [ERICEYECI 27T OrREH]
“Possibility of muon pouring down endlessly"
ok T ULEE
acrylic painting
AKEE 0 F10 H53.0cm x W45.5¢m
wEE 1 2023

FRER : CNIEFEIOERICC->TL B Iad Yy, TadraRMIniibed
B, E7Iv R REOPETHLLRICERT A ENTE S, AFIFFRPERA
LERICTFRTAIENTE, T2FVORIEEIFFLALN>TWS,

I created a painting of muons that come infinitely from space. If muons are detected, it is
possible to safely see through volcanoes, ancient tombs, pyramids, and nuclear power plants.
In recent years, it has become possible to predict tsunamis and typhoons in advance, and the
possibilities for muons are expanding year by year.



& A B

Rie Tomimoto

[FEIOREYECHD]

77V ILEIE
acrylic painting

I F15 H65.2cm x W53.0cm
HEE ¢ 2023

e s T aAVERETDEHEBEYE T Iy FOFRDEY Abhd, -8
ICRAILZEZ R TCW-ADZ LN BN,

By measuring muons, we can understand the inner structure of ancient tombs and
pyramids. You might even find out about someone who was looking at the same sky a
long time ago.

# % ' “Muons are raining down from space’
P

¢
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& A = XEB

Kohtaro Tomimoto

[ 24> Dk
“Journey of Muon*

HFE

oil painting

F10 45.5cm x W53.0cm
2024

CENMEAALSANFEICIFAMYEBELNEE LAW
FELA-Ia—Fv, ZOKREBERLANOH

XF Ly WAABAEBICI A —F > DI EHH>THRLWLTT,

Each particle, each muon, has made an interesting journey from far away, unknown
to mankind, and has now finally reached the earth. I drew this picture while imagining
that journey. I want all kinds of people to know about muons.
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T

Momoko
B & [FoaH]
“Essence of blue*
& L3y
crayon
AKEE: H30.0cm x W40.0cm
H1EE © 2023

fEsn c E0BNOMROHTFEREMLEZEA LTV, £ ECELnF
TN D TR IGHIROBHOERIL, SHED EFHBORE RICEKD S E

HEFoTWB,

The cosmic rays emitted from the star's eye penetrate through the volcano. The
magma flowing through the mountains is a world on the other side of the earth.
Magma waiting for the moment to dye the silent night red.
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ZH—IE
Itsuha Yasumi

B A [ZEoHE]
"Sparkle"
ok M OBE. 77U B R
paper, oil, acrylic, cloth, thread
AZ X H8.0cmx W30.0cm
HIEE ¢ 2023

R BO b 00®lE, AL ilAr S ?
SAaFTTT740FETEVWCERETLE L,
EROBIRZEL b T -y ay S TELNEYBTT,
SaAFTTT4EZELEBDELHEEADFE LT,

What is the color of what We found?

I listened to the story of muography and imagined.

The colors of the work are the chips used in the children's workshop.
I put the sparkle of muography and the children.



Calligraphy



48

EESPEVIN
Syunsui Higashino
B % [bomZE]

“The four Seasons of the mountain of fire”
ok 28

calligraphy
AZ=X: H33cm x W39cm
HEE © 2023

fEsn c BEEXAIL. [EWEIECORBICBEE > T, BEOXRKRICKHS] £E-
TWb, ZNIZ. FROBEICBEHAWVWEIC, BAORNEASBAEDEDEER
WINETHIEAEKRL WD, SEIOERIT TMbLom=E] cBLTHIEL £
L7z ERZBEL TRELVWSEZ L CWELEITAIEELWTT,

Natsume Soseki says that art begins and ends with the expression of oneself. It means
that it should not only be a depiction of an object, but also something that oozes from within
an individual. This work was created under the title “Four Seasons of the Volcano.” 1 would
be happy if everyone could have fun conversations through it.



Cosmic coding and transfer storage
Wireless

Muon

Pamp

AL -®

Air conditicning

Kasen Sumiya S

Hexa7

747 A AL 1T ‘ E

lavator
2 'm‘ s \. Buler

Smart Building

A1 B 1z
Kol Rosttiid '

2941619 ‘%»{a-c't (gt}

B % [COSMOCAT— I a#vICL2E5H#]
“COSMOCAT - Encryption key by muon”

I & EFE Calligraphy

RKEX 1 F20 H72.7cm x W60.6cm

BPEE 1 2024

fRER  RREARFOHPEEZRICL 2 L BESEAXRIEZERT—ULY &Y LAV
SE¥aUT474YLRBEFN (COSMOCAT) mRERICKLI-EDZ &, &

IEHFE)., T 2—FKFICLBZTAVLREF 2 T4 HEMTTHD, FhldZ zAfTIC
FEEICEkAEE L, ERLT D281, [#] OXF%Buildinglc BRI T, £Z
ICBEYECEHRD I 1 —HTF2EEOMTHIWL, BYoh(CIZBEBERE, =731
RMESIFIERLEFERBIDHSE, TN Z22O2RCBEEF 22U T 14 Bili—
COSMOCAT Zf A > DEE Y ¥ TH 5,

According to Professor Hiroyuki Tanaka of the University of Tokyo, he has successfully
developed an ultra-high security wireless communication technology that does not require any
encryption keys to be exchanged between senders and receivers. This is the world's first muon-
based wireless security technology. I was very interested in this technology and decided to turn
it into a work. The word "## key" is likened to a building, and the countless muon particles
raining down on it are drawn with golden lines. Inside the building, there are various
household appliances such as lighting, air conditoning etc. COSMOCAT, the ultra-high
security technology that connects them, is a gift from God.
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Arts



UNER ==y
Mitsuo Matsuda

B g (88K (VYavy) oIy ]
“Pyramid of elementary particles”

B oED 2R MU - REOFRY
tapestry * Kyoto-kanoko-shibori

= M 100%

AEZEX : H120cm x W154cm

. HIfEFE T 2023

BRE  FHEHL ORALEER (FHTF) OEZRERCTABEZRR L CILAFICHILT
Fl7, il FNTORZEATHRY TEZ Iy FICHLTE=ZAFICLT
RO o) FCTez2RERELE L,

The tomb of Soryushi(elementary particle), which came from outer space, was made
into a three-dimensional object by expressing the shape of astone and using Kasamaki
shibori technique. The elementary particles are expressed by changing the color and using

the Oke Shibori technique. It is shaped like an inverted triangle to represent muons raining
down from the sky.
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AT F
Eiko Tanimura

B L [ TaA4XbY—]
“Muometry”

B & TUHE—XHBY10Ee
delica beads fabric

KEEX : H2lem x W175¢m

HEE 0 2023

et AIERE 2247 274] OBEINIMFET —<ICLTERE LD
S, FiaIaFvBERO [TaxXb)—] ICHBLELZ, ZL T
ZhICEb BV FMOTYAE-—RXDKESZ, DBMOKESI ALV EH A X
NSVWDBDOREET, MV E L7, AIEREDXAF IV I X EBEDERED S,
FHxEZEZ, DBMY A X85, DBY A XA Ligilizai) 22 LATHEL
7o

Previously, my theme was volcanoes seen through "muography," but this time I tried a
new application, "muometry," using muons. Along with this, we changed the size of the
Delica beads used from the DBM size to the DB size, which is one size smaller. As a result,
the dynamics and color transparency of the work have changed from the previous work. I

was able to enjoy the slightly more delicate weave of the DB size, which is different from
the DBM size.



B L [ 24 08MR]

S “Muon trajectory”
e B Ok BB
ceramic art
Yoko Kato k=& : IFME H10.0cm x $13.0~13.4cm
=4 7.8cm~8.0cm
sEFE 0 2023

BRER : 22 F Db EICRDBZFERIT. ZE2DNFEON LI TBIFENERE L K
HETDH, £ LT, HMEKORKBICEW/ L ZIZELHTIaFvAEEND, £
DRRIFTENDBRZ2 I EDNTEARVD, TALARBRZLGHRZZB L AN oFmz
wE L 7,

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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Arts



Shin Kurasawa

B B [exT7 ) e ETORNOEND N
@BDifFERFEIX U —X) |
“Overflowing light, from behind the sunflowers and
decorative lattice (3D landscape 1IX series)”
M. A7
paper, ink
¥ & PCINMILAAIYFHILOTYRZILEE
Original digital photo processed by PC
KZ&: B2 H51.5cmx W72.8cm
HEE © 2023

I

fRin  HORIOEY TCREINALEROFEZR ST I 1 —HiTF,

Muons illuminate the hidden existence behind the things in front of us.
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v
RAZATILNIL K
Sara Steigerwald

B & [TaFvRIyazv v XT 4]
“Muometric Positioning System"

ok TYZRMLT—F digital art
HIESF ¢ 2023

f#7% © Muography has not only been developed to image the inside structure of gigantic
objects and natural phenomenon (like volcanoes, pyramids, ocean currents and typhoons) but
also can be used to improve our everyday lives. This image illustrates a new muography
technique has recently been invented for navigation and positioning.

The muometric positioning system is a technique that uses cosmic ray (arriving from
outside our solar system) generated muons to help position and navigate people, vehicles and
autonomous robots in indoor, underground and underwater environments where other
techniques like GPS cannot operate. MuWNS, a wireless muometric positioning system, is
an even more flexible and secure system for navigation and positioning that works in
conjunction with other muography techniques like COSMOCAT/COSMOCATS (for
security) and CTS/CTC (for time synchronization). Receivers for these systems might soon
be standard components inside smartphones, cars and robots to enhance energy efficiency,
safety and convenience for a wide variety of applications.



N—F¥ NIX-Ta—T—
Martin Paludan-Miller

B & HE0ELtLIaxs 774
"Expecting Mt. Fuji muography”

® £ BE
photography

% AT BF
Japan

w52 H © 20239108 18H

R FMIBERTH D, sLTILOELIICHTEIN, BYEbLS AP HEA
SDEEAIRE-T-e AETAINRI S TWBADEAIN? - S2FT574—%
FoTEIBIEFELLHARNRNTZZBES L WEAS EB S,

I'm a photographer. Fascinated by the beauty of Fuji-san, I took many photos, admiring
the changing light. I wonder what's going on inside — it would be wonderful to look
deeper using muography.
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BRBTIT7YAY

(3D-CGD F — (275 B 15E)

KPRVERE
Hiroaki Okuma

B4 [FEzZBA T
” Beyond the universe”
& ¢ 7Y% 3D—CG
digital
WS ¢ 2023

RS FHOENMEADN O > TE THEOHIKICEY FCFHIFIIATB T 2
FreBhYET, TaFVIEFELLVABRICHANEAHISINDIKERICH, E2IC
THRYIFEEFT, BRASHRAY XD v /X DCGHIEF — LA EFHFD3ID-CGT >~
OvEEWN, TaFTT7 747 —bEHIELE LT

Cosmic rays that come from far out into space and fall on our Earth become muons in the

atmosphere. Muons rain down everywhere, from beautiful nature to crowded metropolises.
Our CG production team created muography art using the latest 3D-CG engine.
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TEMG

2k}
BEIfRSAL

KPFR JERE (Hiroaki Okuma) (V—%—)
T F (Yoko Taketani) (3D-CG)

%2 E 1B (Shinya Takiguchi) (3 D-CG)
JIIE] =48 (Yukiya Kawazoe) (3 D-CG)

775 H % 7 (Kenji Takeshida) (3 D-CG)

51l £ F (Yoshiko Yumiyama) (F L —3< 3 V)

. 7\ 87K (Bita Koyanagi) (3D-CG)

KA _RFY R v/
BOX 3w
rage
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FTHLARY F
Nagareboshi Leo
W & [Ta4vTRZETIv K]

"Pyramid seen with muon"
¥ ok TYRIL BRIZERY

digital
KZ=X: H38mx W53cm (Bxr¥)
HVEE 2023

B 22477743, TaFVHNERYBEERET SR BEOSWVEDE
BYHBEOBEWEDIZBEY W EZFAL, BYRTI-IaF 08 ERH
MzZHAlT 228 TCREDREA A=V ITEHFERTT, TOKRFEZHRICLE
L7

Muography is a method of imaging the density distribution by measuring the number
and direction of muons passing through a large object, taking advantage of the fact that
when muons pass through a large object, it is difficult to pass through areas with high
density and easy to pass through areas with low density. I drew a picture of that situation.



Children’s
Arts



FELIaAaFTTT 47— F
Children’s Muography Arts

7 hrUITH | RO#EZEZE Atlier HIRO Child Art School

R IR
I MES ERER REL RESR BH0HE SREA HELD
ARG REEAE EEEZ REOAY REH HEER EARDY
WEK Bk REgs BOBEE SENR REXE BEEAE M-
RAEAN EEE LAGE AIEH WARE BLE TARBER FAVEE
EA)I%E FANE HE—E HSEE EEAE BLER LERE LNED

B A [bfll-bohhrERBTHLD]
B #: 77UILKEDE - RREZx—~<—H—
ARE X H150ecm x W90cmd 3

H1EE ¢ 2023

BB FELABICIaF Y ORBEBLTY S VEIE, LPHEPES Iy FEEFTHal
ANEOELEFAROND EVWREVWWI LT, BEOERET —<IC, RKEOEHENS &
5. BODOHFE, DORBEEZTHL > TELLBEVTELVE LT,

I asked the children to listen to an explanation of muons, and we began creating art. The children said
it would be nice to be able to examine not only mountains, ancient tombs, and pyramids, but also the
human body. With the theme of seeing through the human body, the children learned about the
contents of their own bodies and minds so that they could expand their range of expression. I had them
think about it and had fun drawing it.
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2aFT T 747 — MMERRI
Scenery I of drawing muography art



RS 1T

Scenery II of drawing muography art
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AF 777 47— MRS I
Scenery III of drawing muography art
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SaAaFTTT4 TR TAY T MI0ITEICREBEURS K DFEBAEToTEE L, BE20
ZDH30ZEWT —FT A R FDOALICSMLTWEREE, EBSLWVMEREBNALTWET,
T—T 4 A FDODEMANTIL,. KE., EE, BE. TYXL ROBOFRY., TUHE-KE
ZIKISEY £T, FEIC—EDI1F 77747 —FEERET ZICZIE. ZTNEFNDT—FT 4 X b
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BB, SE2024F I 0MFEEZIDICHI-YFEF LTIy A ZFETC<NFLEREE, &
MR, BBARGEZEDBHEREXLELTC8E., 21477747 —bE&HEL TN F LAEM
RII34 4, RBEASZTLT, HETEHHBL LT ET,

BREZR

SaFTTT74T—rTAY Y NDEEIEEE
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