RaA T T T 4T — M= L Lo REHEE
Al BT hEmETT AR R e oms Tt

Citizen Science Activities based on Muography and Art

Kenji SUMIYA™, Hiroshi NAKAJIMATf, Takefumi HAYASHI'™" and Hiroyuki TANAK ATt

Abstract Muography is used to image the internal structure of objects by detecting the passage of cosmic ray muons. Since around 2006,

Hiroyuki Tanaka and his team have been investigating the interiors of volcanoes and the Earth's crust to determine their density and internal

structure. Recently, applications have expanded to new fields such as positioning technology, time synchronization technology, and electronic

communication technology. However, these scientific technologies are difficult to understand, making them inaccessible to the general public.

Therefore, in 2017, we began the Muography Art Project, which aims to convey a correct understanding of muography, from its principles to its

observation limits, to people other than experts through art. We hope that these activities will increase the general public's understanding of

muography and serve as an opportunity for many talented young people to become interested in science and enter this field.
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Fig.1 Promotion organization of Muography Art Project.
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Fig.2 Digital image “Hourglass” prepared by Sara

Steigerwald at 201729,
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Fig.3-1 Muography image of Asamayama obtained by
Hiroyuki Tanaka, 2007V,

MUOGRAPy

Fig.3-2 Delica beas image (H30.5cm x W23cm) of Asama-
yama muography prepared by Eiko Tanimura, 20217,
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Fi.4-1 Muography image of Satsuma-iojima obtained by
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Fig.5-1 Muography image of Showa-shinzan obtained by
Hiroyuki Tanaka, 20083

Fig.5-2 Beagan leather image (H45cm x W58cm) of Showa-
shinzan muography prepared by Maki Hisamoto, 2020
before flash photography '¢.
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Fig.5-3 Beagan leather image (H45cm x W58cm) of Showa-

shinzan muography prepared by Maki Hisamoto, 2020 after
16)

flash photography
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Fig.6-1 Muography image of Typhoon obtained by
Hiroyuki Tanaka, 20219,

Fig.7 A computer graphic (CG) scene of the Sakurajima
eruption prepared by Keiji Gohara 27,

Fig.6-2 Acrylic painting (F10) “Typhoon” prepared by
Yukari Yoshino, 2021'®.
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Fig.8-2 Calligraphy (H70cm x W60cm) of “Muon in sky and
sea” prepared by Kasen Sumiya, 20217,

Fig.8-3 Kyokanoko-shibori (H200cm x W100cm) “Kaiju”
prepared by Mitsuo Matsuda, 2022'®,
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Fig.9-1 Conceptual diagram of time synchronization
Technology obtained by Hiroyuki Tanaka, 2022'0.
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Fig.9-2 Digital art “24-hour sundial of Muon dial”’prepared
by Sara Steigerwald, 20239,
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COSMOCATS (cosmic coding and transfer storage)

The split-second
timestamps of muon
strikes (t, t,) and the
travel time between
two detectors (t,-t)

serve as randomly
generated "cosmic
keys" that can be
shared between
two nearby parties

Cosmically generated
muons strike the
Earth's surface at

random times

Fast and network-less,
COSMOCATS could
form the basis of
impenetrable data
storage systems

Fig.10-1 Cosmic Coding and Transfer (COSMOCAT) for
Ultra High Security Near Field Communications
obtained by Hiroyuki Tanaka, 2023'D.

Fig.10-2 Acrylic painting of COSMOCAT prepared
by Tomoya Uemura, 2023
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Fig.11 Civic Activities: An example of Muography Art
Exhibition, 2023.
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Fig.13 Sumiya’s and Yoshino's lecture on muography and

art to elementary and junior high school students, 2023.
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Fig.15 A lecture for the general public on Muography,
2024.

Fig.16 Exhibition of muography art at List Hungarian
Cultural Institute, 202132 .
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