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We aim to explore the hidden star formation history of the Universe through
observation of the Extragalactic Background Light (EBL) by the sounding-rocket experiment, CIBER-2
(Cosmic Infrared Background Experiment-2).

CIBER-2, which has been developed through international collaboration funded by this research grant,

was successfully launched on June 7, 2021. In addition to acquiring scientific data during the
launch, we also succeeded in recovering the observation equipment of CIBER-2.



CIBER

EBL

10 T™T
JWST
(EBL, Extragalactic Background
Light)
( ) EBL
EBL EBL ( 1 )
EBL (
)
IRTS EBL
EBL EBL
NASA
(Cosmic Infrared Background ExpeRiment)
«c1 ) EBL
LI1GO
CIBER EBL
CIBER
CIBER-2
1000 E T T T T T T T T T T B
@ - Zodiacal light ]
o L i
€ L
= HST/WFPC2
L, 100 - COBE/DIRBE =
—= g \ . ;
=  r \ * $ihs, IRTS ]
" - Nilslltdstty +-2+, ]
3 I New Horizons 7,%[* +“#+ ~ AKARI 7
£ 7 * CIBER +§++%, M
2 10 Dark Colud ¢ 1 i i
o E
) C Integrated light of galaxies
@ I
]
w
1 1 1 L | i 1 L
0.2 0.4 0.6 0.8 1 3 5
Wavelength [um]
EBL EBL( ) « )
CIBER-2
+ ) NASA
EBL S
etendue



2.5m 2.7 CIBER-2(
28.5cm 1.7 YiEE BELUOZXHAER
18 FEEOE285cm 6/ FBIB+LVFIZED SN
EBL - \
CIBER-2
CIBER-2 CIBER 10 -
28.5cm A “"arﬁn
Pop-up baffle BRI electronics
: prm
(LVF) ;
6 A
CIBER-2
EBL
[€)) EBL
EBL CIBER-2
CIBER
0.8-1.8 um EBL (
1) CIBER-2
0.5-2.5 um EBL
1 (0. 8um) EBL
(1 )
EBL
EBL CIBER-2 EBL
EBL
(@) EBL
EBL ( D CIBER-2
EBL EBL
EBL
EBL EBL
EBL
EBL ,310‘
o CIBER
£ NO—g
z 1o° EFI
EBL % CIBER
EBL 5 !
EBL EBL 310' : CIBER-2
P RHRER
oy
9 107 | IRFHET L
<
1 2 3 4 5
B [um]
) EBL
TMT  JWST

EBL



EBL

EBL
am
( 3 CIBER 10
CIBER-2 EBL
CIBER-2 2018
(Caltech) Caltech
Caltech
2019 RIT)
NASA
2020 NASA
Covid-19
NASA 2020
2021
2021 1
2021 Covid-19
2021 6 7 CIBER-2
« 9
2

4 CIBER-2



26 17 18 6

Morota T. Tsumura K. et al. 368
Sample collection from asteroid (162173) Ryugu by Hayabusa2: Implications for surface evolution 2020
Science 654 659
DOl
10.1126/science.aaz6306
Tsumura Kohji 10
Estimating survival probability using the terrestrial extinction history for the search for 2020
extraterrestrial life
Scientific Reports 12795
DOl
10.1038/s41598-020-69724-2
Tsumura Kohji Yonetoku Daisuke Kawabata Koji Matsuura Shuji Noda Hirofumi Urata Yuji 11443
Niino Yuu Sano Kei Ohashi Akisato Doi Akihiro Akitaya Hiroshi Miyasaka Akihiro Kurimata
Miku Kawata Yoshikatsu Arimoto Makoto Hirofumi Okita Hirofumi
Development of an optical and near-infrared telescope onboard the HiZ-GUNDAM mission 2020
Proceedings of the SPIE, Space Telescopes and Instrumentation 2020: Optical, Infrared, and 114430R
Millimeter Wave
DOl
10.1117/12.2560654
Takimoto Koji Tsumura K. et al. 11443
Pre-flight optical test and calibration for the Cosmic Infrared Background ExpeRiment 2 (CIBER- 2020
2)
Proceedings of the SPIE, Space Telescopes and Instrumentation 2020: Optical, Infrared, and 114435A

Millimeter Wave

DOl
10.1117/12.2561917




Sano Kei Matsuura Shuji Tsumura Kohji Takahashi Aoi Hashimoto Ryo Ogura Sota Yomo 11443
Kazuma Yasutake Hikoma Ino Yuta Tanaka Reina
Development of EXo-Zodiacal Infrared Telescope (EXZIT) for observation of visible and near- 2020
infrared extragalactic background light
Proceedings of the SPIE, Space Telescopes and Instrumentation 2020: Optical, Infrared, and 114436B
Millimeter Wave
DOl
10.1117/12.2559169
Wada Takehiko Tsumura K. et al. 11443
SPICA Mid-infrared Instrument (SMI): The latest design and specifications 2020
Proceedings of the SPIE, Space Telescopes and Instrumentation 2020: Optical, Infrared, and 1144366
Millimeter Wave
DOl
10.1117/12.2561157
Yonetoku Daisuke Tsumura K. et al. 11444
High-z gamma-ray bursts unraveling the dark ages and extreme space-time mission: HiZ-GUNDAM 2020
Proceedings of the SPIE, Space Telescopes and Instrumentation 2020: Ultraviolet to Gamma Ray 1144427
DOl
10.1117/12.2560603
Kitazato K. Tsumura K. et al. 5
Thermally altered subsurface material of asteroid (162173) Ryugu 2021
Nature Astronomy 246 250

DOl
10.1038/s41550-020-01271-2




Arimatsu Ko Tsumura Kohji Usui Fumihiko Ootsubo Takafumi Watanabe Jun-ichi 161

Detectability of Optical Transients with Timescales of Subseconds 2021

The Astronomical Journal 135 135
DOl

10.3847/1538-3881/abd94d

Hayakawa Hisashi Fujii Yuri I. Murata Koji Mitsuma Yasuyuki Cheng Yongchao Nogami 11

Nagatoshi Ichikawa Kohei Sano Hidetoshi Tsumura Kohji Kawamoto Yukiko Nishino Masaki N.

Three case reports on the cometary plasma tail in the historical documents 2021

Journal of Space Weather and Space Climate 21 21
DOl

10.1051/swsc/2020045

Kitazato K., Tsumura K., et al. 364

The surface composition of asteroid 162173 Ryugu from Hayabusa2 near-infrared spectroscopy 2019

Science 272 275
DOl

10.1126/science.aav7432

Kim Min Gyu Matsumoto Toshio Lee Hyung Mok Jeong Woong-Seob Tsumura Kohji Seo Hyunjong 71

Tanaka Masahiro

Large angular scale fluctuations of near-infrared extragalactic background light based on the 2019

IRTS observations

Publications of the Astronomical Society of Japan 82

DOl
10.1093/pasj/psz063




Matsumoto Toshio Tsumura Kohji 71

Fluctuation of the background sky in the Hubble Extremely Deep Field (XDF) and its origin 2019

Publications of the Astronomical Society of Japan 88
DOl

10.1093/pasj/psz070

Onishi Yosuke Sano Kei Matsuura Shuji Jeong Woong-Seob Pyo Jeonghyun Kim 11-Jong Seo Hyun 70

Jong Han Wonyong Lee DaeHee Moon Bongkon Park Wonkee Park Younsik Kim MinGyu Matsumoto

Toshio Matsuhara Hideo Nakagawa Takao Tsumura Kohji Shirahata Mai Arai Toshiaki lenaka

Nobuyuki

MIRIS observation of near-infrared diffuse Galactic light 2018

Publications of the Astronomical Society of Japan 76
DOl

10.1093/pasj/psy070

H. Kaneda, D. Ishihara, S. Oyabu, M. Fukagawa, T. Kokusho, T. Suzuki, T. Furuta, T. Tsuchikawa, 10698

T. Wada, N. Isobe, M. Kawada, J. Kwon, H. Matsuhara, K. Nagase, T. Nakagawa, T. Ootsubo, M.

Yamagishi, 1. Sakon, K. Tsumura, H. Shibai

SPICA mid-infrared instrument (SMI): conceptual design and feasibility studies 2018

Proceedings of the SPIE 106980C
DOl

10.1117/12.2313093

Won-Kee Park, Kohji Tsumura, et al. 10698

Development of data storage system and GSE for cosmic infrared background experiment 2 (CIBER- 2018

2)

Proceedings of the SPIE 1069849

DOl
10.1117/12.2313184




Chi H. Nguyen, K. Tsumura, et al. 10698

Integration and instrument characterization of the cosmic infrared background experiment 2 2018

(CIBER-2)

Proceedings of the SPIE 106984J
DOl

10.1117/12.2311595

Kohji TSUMURA, Makoto HATTORI, Yoshifusa ITA, Mikito TANAKA, Shogo NISHIYAMA, Hirofumi NODA, -

Masato MATSUSHITA, Sahori MIZOGUCHI, Hitomi IWASAKI, Chiharu NAKA

A Report of an Astronomical Outreach Event for High School Students "What If You Could Become 2018

an Astronomer in a Week? (MoshiTen)"

Proceedings of the Communicating Astronomy with the Public 2018 189
DOl

Matsumoto T. Tsumura K. Matsuoka Y. Pyo J. 156

Zodiacal Light Beyond Earth Orbit Observed with Pioneer 10 2018

The Astronomical Journal 86
DOl

10.3847/1538-3881/aad0f0

Tsumura Kohji 70

Is the infrared background excess explained by the isotropic zodiacal light from the outer 2018

solar system?

Publications of the Astronomical Society of Japan 98

DOl
10.1093/pasj/psy100




Arimatsu K. Tsumura K. Usui F. Shinnaka Y. Ichikawa K. Ootsubo T. Kotani T. Wada T. 3

Nagase K. Watanabe J.

A kilometre-sized Kuiper belt object discovered by stellar occultation using amateur telescopes 2019

Nature Astronomy 301 306
DOl

10.1038/s41550-018-0685-8

K. Kitazato, K. Tsumura, et al. 364

The surface composition of asteroid 162173 Ryugu from Hayabusa2 near-infrared spectroscopy 2019

Science 272 275
DOl

10.1126/science.aav7432

Korngut P. M. Kim M. G. Arai T. Bangale P. Bock J. Cooray A. Cheng Y. T. Feder R. 926

Hristov V. Lanz A. Lee D. H. Levenson L. Matsumoto T. Matsuura S. Nguyen C. Sano K.

Tsumura K. Zemcov M.

Inferred Measurements of the Zodiacal Light Absolute Intensity through Fraunhofer Absorption 2022

Line Spectroscopy with CIBER

The Astrophysical Journal 133 133
DOl

10.3847/1538-4357/ac44ff

Takimoto Kohji Arai Toshiaki Matsuura Shuji Bock James J. Cooray Asantha Feder Richard 926

M. Korngut Phillip M. Lanz Alicia Lee Dae Hee Matsumoto Toshio Nguyen Chi H. Onishi

Yosuke Sano Kei Shirahata Mai Takahashi Aoi Tsumura Kohji Zemcov Michael

Polarization Spectrum of Near-Infrared Zodiacal Light Observed with CIBER 2022

The Astrophysical Journal 6 6

DOl
10.3847/1538-4357/ac416F




Cheng Yun-Ting Arai Toshiaki Bangale Priyadarshini Bock James J. Chang Tzu-Ching Cooray 919
Asantha Feder Richard M. Korngut Phillip M. Lee Dae Hee Liu Lunjun Matsumoto Toshio
Matsuura Shuji Nguyen Chi H. Sano Kei Tsumura Kohji Zemcov Michael

Probing Intra-Halo Light with Galaxy Stacking in CIBER Images 2021
The Astrophysical Journal 69 69
DOl

10.3847/1538-4357/ac0f5b

Hirabayashi M. Tsumura K., et al. 68

Hayabusa2 extended mission: New voyage to rendezvous with a small asteroid rotating with a 2021
short period

Advances in Space Research 1533 1555

DOl
10.1016/j .asr.2021.03.030

18 7 5

Kohji Tsumura

Estimation of the fraction of life-bearing planets that evolve intelligence fi in the Drake equation by the terrestrial
extinction history

JpGU-AGU Joint Meeting 2020

2020

Kohji Tsumura, Daisuke Yonetoku, Koji Kawabata, Shuji Matsuura, Hirofumi Noda, VYuji Urata, Yuu Niino, Kei Sano,
Akisato Ohashi, Akihiro Doi, Hiroshi Akitaya, Akihiro Miyasaka, Miku Kurimata, Yoshikatsu Kawata, Makoto Arimoto,
Hirofumi Okita, HiZ-GUNDAM collaboration

Development of an optical and near-infrared telescope onboard the HiZ-GUNDAM mission

SPIE Astronomical Telescopes + Instrumentation, Space Telescopes and Instrumentation 2020: Optical, Infrared, and Millimeter
Wave

2020




HiZ-GUNDAM

21

2021

Kohji Tsumura

Development of an optical and near-infrared telescope onboard the HiZ-GUNDAM mission for observing gamma-ray bursts from
gravitational wave sources

The Fourth Annual Area Symposium Online: Gravitational wave physics and astronomy: Genesis

2021

33 2019

2019

18 2019

2019




2020

TSUMURA Kohji, ICHIKAWA Takashi, ITA Yoshifusa

Developing a Spectrograph for Observing the Atmospheric Emission in K-dark band

Polar 2018
2018
Bock James
CIBER 4
1
2018
Intensity Mapping 2018

2018




( 2017

32 2018

2018

2018

2018

JSAP Multidisciplinary Young Researcher Chapter 1st Interdisciplinary Forum

2018

19

2019




TSUMURA Kohj i

Observation of the Cosmic Infrared Background from the outside of the Solar system

FAPESP-JSPS Workshop on dark energy, dark matter, and galaxies

2019

EXZIT/OKEANOS

OKEANOS EXZIT

2019

2019

1AU100 ~Strategic Plan 2020-2030

2019

Kohji Tsumura

Development of an optical and near-infrared telescope onboard the HiZ-GUNDAM mission for observing gamma-ray bursts from
gravitational wave sources

The Fourth Annual Area Symposium Online: Gravitational wave physics and astronomy: Genesis

2021




2020

128

2020

160

VOL.2

2018

220

2019

182

VOL.1




(Matsuura Shuji)

(10321572) (34504)
(Sano Kei)
(70802908) (17104)




