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Sample A0161 from Ryugu

Sample name: A0161
Length: Major axis 2.2 mm
Weight: 2mg

Extracted at second touchdown point “Uchidenokozuchi” by
Hayabusa?2 on July 11th, 2019



Greetings!

Showcasing a 4.6 billion-year-old sample grain from an asteroid for the
public is an exciting opportunity. It took years of precise engineering and
efforts by many scientists to achieve this significant success of the
Hayabusa2 mission.

The asteroid explorer Hayabusa?2 left Earth in December 2014, journeyed to
asteroid Ryugu and touched down on the asteroid to collect samples before
returning the samples safely to Earth in December 2020.

Asteroid Ryugu was formed 4.6 billion years ago, shortly after the birth of the
Solar System. The samples from Ryugu provide insight into the Solar
System's origins and the Earth's beginning before our planet's formation and
chemical evolution. Studying the samples is, therefore, an amazing
opportunity to unravel mysteries that have been explored throughout the
history of humankind.

The results from the initial analysis reveal that samples from asteroid Ryugu
are amongst the most primitive materials in the Solar System. This means
that the grains are rich in carbon, hydrogen, nitrogen, oxygen, sulphur, and
other elements that form organic matter. Evidence of water is also present.
Analysis of the organic matter in the Ryugu samples revealed that the sample
contains more than 20,000 different organic molecules.

This exhibition was put together as a collaboration of ELSI and Tokyo Tech
Museum, with the support of ISAS, JAXA. Numerous researchers, support

staff and students helped to coordinate.

Dr. Thilina Heenatigala (ELSI), on behalf of the organising team



e e e

“It was very exciting to think that
this small piece, right in front of our
eyes, could be the key to the origin
of life.”

- comment from a participant



Overview

Hayabusa2 is an asteroid sample-return mission operated by the Japan
Aerospace Exploration Agency (JAXA). It is a successor to the Hayabusa
mission, which returned asteroid samples for the first time in June 2010. The
capsule that returned to Earth on December 6, 2020, had 5.4g of materials
collected from the asteroid Ryugu at two different sites. Earth-Life Science
Institute (ELSI) proposed to the Institute of Space and Astronautical Science
(ISAS) at JAXA to lend a sample grain from the returned samples for public
engagement. With the sample grain, ELSI partnered with the Tokyo Tech
Museum to coordinate an exhibition from 26 October to 1 November to
coincide with the annual Tokyo Tech Festival (Koudaisai). The exhibition was
held in the 2nd floor display room at the Tokyo Tech Centennial Hall.

ELSI's research theme, ‘Origins of Life and Earth,’ is well inlined with space
missions such as Hayabusa2. The samples give new insight and bring us
closer to understanding ‘Origins of Life.” The exhibition was an effort to
connect these scientific and engineering endeavours closer to society by
creating a once-in-life opportunity for the public to see an asteroid grain and
to learn directly from the scientific community. ELSI researchers and
graduate students provided explanations and answered questions
throughout the exhibition period. As a societal engagement effort, the
opportunity to connect with science and scientists was conducted in the
‘Dialogue Model’ in science communication. Moreover, these engagements
were done in bilingual, in English and Japanese, to make it more accessible
to the participants.

The exhibition featured; the Ryugu sample grain from the second touch-
down, the special canister that carries samples, an enlarged 3D model of a
sample from the first touch-down, videos of the Hayabusa2 mission, and six
bilingual posters. The posters were created by graduate students of ELSI as
a part of the ‘science communication course’ assignment—the posters
featured an introduction to Hayabusa2, an introduction to Ryugu asteroid,
and science from Ryugu samples.



Exhibition Setup

The asteroid sample grain and other
exhibited items were carried directly
from ISAS-JAXA to the Tokyo Tech
Museum.



Opening ceremony of the exhibition.




Planning

The exhibition planning started in June 2023 with frequent communications
and meetings between ELSI and Tokyo Tech Museum. The experienced
museum experts were responsible for exhibition layout design and curation,
while the ELSI team worked on logistics with JAXA, content production, and
promotion. The organising team met every 2-3 weeks at the museum and
ELSI. The project lead, Dr. Thilina Heenatigala, coordinated the sample and
exhibition details lending with the JAXA curation team.

An invitational-only VIP opening ceremony was held on October 26, with a
gathering of executives from universities, research institutions, and other
organisations. ELSI Professors Hidenori Genda and Yamei Li introduced
Hayabusa2 and Ryugu research to the visitors in Japanese and English,
respectively, while ELSI Prof. Tomoaki Matsuura officially opened the
exhibition.

The exhibition was held during the annual Tokyo Tech Festival, which
gathers many people, so it was essential to manage the crowd. A ticketing
system through the Peatix system was adopted, with up to 100 tickets per
hour being issued. By the time of the exhibition, all the tickets were sold out.

The exhibition was an opportunity for the ELSI community to engage with
society. As a coordinated effort, several ELSI researchers and graduate
students joined the exhibition to provide explanations and answers to
questions raised by the visitors. ELSI graduate students created posters in
English and Japanese as a part of their coursework.

The organising committee created a roaster of staff assignments to guide
the visitors towards the exhibition room, check in the tickets, and provide
scientific explanations.












Promotion Strategy

The exhibition aimed at various societal actors, from school students to the
public, Tokyo Tech members, and VIPs. The organisers coordinated a
multilayered promotional plan to reach multiple audiences through several
websites, social media, internal communication tools, direct invitations, and
printed posters. The general public was directed to one website - the Tokyo
Tech Festival (Koudaisai)- with information about the exhibition and
registration URLs. The registration was set up on the Peatix site, which
allows hosting event registrations. The exhibition information was published
on both ELSI and the Museum websites. After publishing all the different
websites, ELSI promoted the exhibition through ELSI's social media channels:
X (formerly Twitter), Facebook, and LinkedIn. A total of 24 social media posts
were published. Furthermore, organisers communicated the exhibition details
via the university's internal Slack channel to attract the university members,
communicated with all the department chairs and circulated them to ELSI
members. The exhibition was also featured on the Tokyo Tech website and
calendar.

Apart from online promotions, the organisers also used printed posters for
promotions. The bilingual posters were displayed at the following locations:
campus notice boards in Ookayama, Ishikawadai and Midorigaoka, campus
libraries in Ookayama, Suzukakedai, Tamachi, ELSI building, Museum
building, Taki Plaza at the Ookayama campus, Ota ward office, and the
Ookayama train station.



Promotion Strategy

URLs:
« Tokyo Tech Festival (Kodaisai) website:
o https://koudaisai.jp/ryugu
« Tokyo Tech calendar: (in English)
o https://www.titech.ac.jp/english/event/2023/067621
« Tokyo Tech calendar: (in Japanese)
o https://www.titech.ac.jp/event/2023/067538
« Tokyo Tech website for students: (in English)
o https://www.titech.ac.jp/english/0/students/news/2023/067661
« Tokyo Tech website for students: (in Japanese)
o https://www.titech.ac.jp/0/students/news/2023/067659
« Tokyo Tech website for faculty: (in English)
o https://www.titech.ac.jp/english/0/staff/news/2023/067662
» Tokyo Tech website for faculty: (in Japanese)
o https://www.titech.ac.jp/0/staff/news/2023/067660
« ELSI website: (in English)
o https://www.elsi.jp/en/news_events/events/2023/hayabusa?_ryugu_s
ample/
« ELSI website: (in Japanese)
o https://www.elsi.jp/news_events/events/2023/hayabusa2_ryugu_sam

ple/



https://koudaisai.jp/ryugu
https://www.titech.ac.jp/english/event/2023/067621
https://www.titech.ac.jp/event/2023/067538
https://www.titech.ac.jp/english/0/students/news/2023/067661
https://www.titech.ac.jp/0/students/news/2023/067659
https://www.titech.ac.jp/english/0/staff/news/2023/067662
https://www.titech.ac.jp/0/staff/news/2023/067660
https://www.elsi.jp/en/news_events/events/2023/hayabusa2_ryugu_sample/
https://www.elsi.jp/en/news_events/events/2023/hayabusa2_ryugu_sample/
https://www.elsi.jp/news_events/events/2023/hayabusa2_ryugu_sample/
https://www.elsi.jp/news_events/events/2023/hayabusa2_ryugu_sample/

Hayabusa2
Ryugu Sample Display Exhibition

Hayabusa2 successfully returned a capsule containing samples collected on asteroid Ryugu to Earth
in December 2020. These asteroid grains are mostly studied by scientists in Japan and around the
world. They expect to understand origins of life on Earth by studying these grains. A sample grain
from the asteroid will be on public display during the Tokyo Tech Festival — Koudaisai.
Exhibition date / hours: 28, 29 October, 2023 / 10:00 ~ 16:30 (Kodaisai)
Registration: Advance reservation required  (Admission Free)

<Reservation for 10/28 <Reservation for 10/29
Venue: Tokyo Tech Museum ( Centennial Hall) 2nd floor, Special Exhibition Room

Organiser: Earth-Life Science Institute (ELSI) and Tokyo Tech Museum
Cooperation: ISAS, JAXA

Exhibition Posters (English Edition)

The exhibition had two separate

posters aimed at the public and HAYABUSA 2
university members. Ryugu Sample Display Exhibition

Hayabusa2 successfully returned a capsule containing samples collected on asteroid Ryugu to Earth
in December 2020. These asteroid grains are mostly studied by scientists in Japan and around the
world. They expect to understand origins of life on Earth by studying these grains. A sample grain
from the asteroid will be on display for Tech Tech students and faculty.

Exhibition date / hours: October 30th - November 1st, 2023 / 10:30 ~ 16: 30
3% 0Open to Tokyo Tech students and faculty only
Student ID or faculty ID needed to enter the museum

Venue: Tokyo Tech Museum ( Centennial Hall) 2nd floor, Special Exhibition Room
Organiser: Earth-Life Science Institute (ELSI) and Tokyo Tech Museum
Cooperation: ISAS, JAXA



“We felt the deep connection between
many countries in the world of science
and technology when | heard that not all
samples are handled by domestic
research institutions alone but are shared
with the rest of the world.”

- comment from a participant



ELSI researchers and visiting scholars
engaged with the participating public
to introduce and discuss Hayabusa2,
Ryugu, and their relevance to Origins
of Life.




Qutcome

The exhibition days of 28 and 29 October were a part of the Tokyo Tech
Festival (Koudaisai). The organisers used a ticketing system through the
Peatix website to mitigate the crowd. More than a thousand tickets were sold
out for the two days. Overall, about 1,500 participants attended the
exhibition. This includes two groups of high school students.

The exhibition was also well attended by the scientific community, scientists,
graduate students of Tokyo Tech, and other universities.

Due to the demand of interest, some people were let into the exhibition
without tickets, depending on the availability of space at the exhibition
venue.
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Special Lecture

JAXA's Strategic Small-Body Sample Return Program: From
Hayabusa/Hayabusa2 to MMX

A special lecture by JAXA’s Dr. Tomohiro Usui was held at ELSI on 25
October before the exhibition.

Held on 25 October 2023

Speaker: Dr. Tomohiro Usui, JAXA-ISAS
Host: Dr. Thilina Heenatigala, ELSI
Venue: Mishama Hall, ELSI



A special lecture by JAXA's Dr. Tomohiro Usui.
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Comments from the participants:

SENEF L. ELSIOERE. ZEOEROBHZEAVDODDODDRENTE, £
oo BERBEMICHMIBLTVELEE, LLUAABBLTED ELT. TTIC
SFETHYTIINZREZHHZEDSDE LI, BRIKT. ELSIT. ET%Z
RO oT-DISERES. RICCDRTE2TEFSTT, ETHDOMDORICHZT
Wif2WT, B, BETRESIL. AXTULWIRABICHENEZBVWHALEES
T9Y,

b, EMEZFEVERADRRLZHDOTY! ) oHohahriTsh s,
ROGEEFHPREZELOREEERMOEI I EZEL, BEILDOD. FTHEREZIEWL
THERLE L, BBR2TITLIET oy IR 27O0 7 MMTHDOH
KBV, & O TILOTHRICEDZEER. ERANOEHEDH ST TH
CLTWET, i MMXDT Y FILUZ—VICHAIHRBPFEFTETVET,
(BRHEE)

[machine translated from Japanese to English and edited for clarity]

The students were very impressed that they could visit the exhibition with
the explanations provided by the ELSI researchers and graduate students,
and could ask several questions. Some of them had already seen the sample
elsewhere, but they wanted to see the sample with scientific explanations at
the Tokyo Tech and ELSI. The researchers and graduate students gave them
very clear explanations, and they felt that what they saw, heard and studied
on their own made systematised knowledge.

[, too, saw the sample that was directly brought from the asteroid Ryugu - an
amazing time has come! - and was moved by the thought of the many
discoveries that the researchers could extract from those tiny fragments. |
watched them with the feeling of seeing a miracle. | am grateful to the
Hayabusa2 project for bringing the sample grains to Earth, and | deeply
respect all the researchers involved in the study of the sample. | have great
expectations for the MMX sample return that will follow.

(A high school teacher)
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Comments from the participants:

TEBRIINEE) 27T VDY Y TIVBRERZRFEIETVWLREE, DL
STTVELT, ERICH VTN ZRIC SIS, BTEBLTULEELDHNT
< BEEL7 2mmeBELTIREELTW DB D TLED . SEDORTRT
ARETZPO2ERRBETEHILHTTE Lo I<CHDHICHSD. CDNTVWRA
NEBOERRICUDESRICHZI LB, £ THTITILFELT.

FMZEOEMICHETHINDRITLEZITLESID, fIZIFE. Tz AN
BBOCCZHRBLELEZICIIBTBROFDEEN Y > TINICKSTBEEZ5X D
CEZHRATLKEIVWE LT BICH. BEDELITTHEBTIFERNDFR L.
BOTINDNBREDERRVERNCZDH LI EZTHEITTE. C THEELRE
ITL 7o

Fle. TN DLTZERORFAKBELZITTERORSDOTHL, HRICHEET
B EBETLEEICIE. BERTOERTO. ZLOERLORVEND D
E.Y\'Dasl./TCo

SETHS B >TEHROBRICOVTHINC . £, EHOEBREE VWS K
IRHROBHELSIOLEFZBHE LT, BEHRCTERINGZLDALICES
TRE2IF6N. —H—3HE VTV ERFHAERTET T, CTHEELREKBHT
TFELT

EHIZHONESTIVWE LT

(BRRE)



Comments from the participants:
[machine translated from Japanese to English and edited for clarity]

Thank you very much for letting us see the special exhibition of samples from
the asteroid Ryugu on Saturday. When we actually saw the sample, we were
surprised to see that it was smaller than we had understood in our heads -
we thought we understood it numerically to be 2 mm, but this exhibition
made us realise just how small it was. It was very exciting to think that this
small piece, right in front of our eyes, could be the key to the origin of life.

The ELSI researcher and graduate students answered our many questions
very clearly. For example, when we asked about the containers in which the
samples were placed, they told us that the humidity in the containers greatly
affected the samples. It was also a very intense time, as we could hear about
other profound techniques, such as housing the samples and the difficulties
involved, which we would not usually know just by talking about the
containers.

We also felt the deep connection between many countries in the world of
science and technology when | heard that not all samples are handled by
domestic research institutions alone but are shared with the rest of the
world.

It was a very valuable experience for us to learn about the world of research
that we had never known before and to realise how the key to the great
mystery of the origin of life is being found by many people working at the
cutting edge, including the ELSI researchers, and how we are getting closer
to the answer step by step.

Thank you very much.

(High school students)
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“ am grateful to the Hayabusa2 project
for bringing samples back, and now | have
a renewed and deep respect for all the
researchers involved in studying these
samples. | have great expectations for the
MMX sample return that will follow.”

- comment from a participant

The report was produced for Earth-Life Science Institute (ELSI) by Thilina Heenatigala, with content
provided by Minako Shirakura and Shigeru Masuda. November 2023. CC BY-NC-SA 4.0. www.elsi.jp
Photo credit: ELSI.



