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In this research project, we used the ALMA telescope to observe galaxies
that could be precursors of elliptical galaxies in the distant Universe, in order to unravel how
massive galaxies evolve into elliptical galaxies. The targets are broadly divided into two galaxy
populations: multiple massive galaxies at z=2 and a single massive galaxy at z=6. We have observed
the formation process of a bulge in the central regions of elliptical galaxy ancestors from
different epochs. We also successfully measured the abundance of heavy elements in galaxies in
preparation for the launch of the James Webb Space Telescope.

Despite challenges such as the interruption of ALMA telescope operations due to COVID-19, | managed
to publish three peer-reviewed papers as lead author during the research period.



z=2-4 (100-120

1-2
z 1-2
870um 1
z 110
@ @ z 130
3)
Pl
@ z
CANDELS/3D-HST  UDS GOODS-S 110
1000 62 870u m
1.6um
2.3 1.9

R, e [Kpe]

110

Tadaki et al. 2020, ApJ, 901, 74



®

(€D) CO J=3-2
4.4y m
U4-16442 U4-28473
e +) Y
» L]
U4-16504 4 U4-28702
0 e (8 | °
110
Tadaki et al. 2023, ApJ, 957, 15
(©)]
130
130
50-70% 130

130

SSP,

Credit: ALMA (ESO/NAOJ/NRAO), HSC-




5 5 3 5

Tsujita Akiyoshi Tadaki Ken-ichi Kohno Kotaro Hatsukade Bunyo Egusa Fumi Tamura Yoichi 74

Nishimura Yuri Zavala Jorge Saito Toshiki Umehata Hideki Lee Minju M

Central concentration of warm and dense molecular gas in a strongly lensed submillimeter galaxy 2022

at z = 6

Publications of the Astronomical Society of Japan 1429 1440
DOl

10.1093/pasj/psac082

Zavala Jorge A. Casey Caitlin M. Spilker Justin Tadaki Ken-ichi Tsujita Akiyoshi Champagne 933

Jaclyn lono Daisuke Kohno Kotaro Manning Sinclaire Montana Alfredo

Probing Cold Gas in a Massive, Compact Star-forming Galaxy at z = 6 2022

The Astrophysical Journal 242 242
DOl

10.3847/1538-4357/ac7560

Tadaki Ken-ichi Tsujita Akiyoshi Tamura Yoichi Kohno Kotaro Hatsukade Bunyo lono Daisuke 74

Lee Minju M Matsuda Yuichi Michiyama Tomonari Nagao Tohru Nakanishi Kouichiro Nishimura

Yuri Saito Toshiki Umehata Hideki Zavala Jorge

Detection of nitrogen and oxygen in a galaxy at the end of reionization 2022

Publications of the Astronomical Society of Japan L9 L16
DOl

10.1093/pasj/psac018

Tadaki Ken-ichi, Belli Sirio, Burkert Andreas, Dekel Avishai, Foerster Schreiber Natascha M., 901

Genzel Reinhard, Hayashi Masao, Herrera-Camus Rodrigo, Kodama Tadayuki, Kohno Kotaro, Koyama

Yusei, Lee Minju M., Lutz Dieter, Mowla Lamiya, Nelson Erica J., Renzini Alvio, Suzuki Tomoko

L. et al.

Structural Evolution in Massive Galaxies at z ~ 2 2020

The Astrophysical Journal 74 74

DOl
10.3847/1538-4357/abaf4a




Tadaki Ken-ichi Kodama Tadayuki Koyama Yusei Suzuki Tomoko L. Mitsuhashi Ikki Ikeda Ryota 957

Spatial Extent of Molecular Gas, Dust, and Stars in Massive Galaxies at z=2.2-2.5 Determined 2023
with ALMA and JWST

The Astrophysical Journal Letters L15 L15

DOl
10.3847/2041-8213/ad03f2

8 6 1

Ken-ichi Tadaki, Akiyoshi Tsujita, Yoichi Tamura, Kotaro Kohno, Yuri Nishimura, Bunyo Hatsukade, Hideki Umehata, Daisuke
lono, Jorge Zavala, Kouichiro Nakanishi, Yuichi Matsuda, Minju Lee, Tomonari Michiyama, Tohru Nagao, Toshiki Saito

ALMA observations of a submillimeter galaxy at z = 6 I: Detection of nitrogen

2022

2022

Kenichi Tadaki

Formation and evolution of massive galaxies

East Asia ALMA Science Workshop 2022

2022

Kenichi Tadaki

Redshifted CO line emission with ngVLA and SKA

Linking the Science of Large Interferometer in the 2030s

2021




2021

2021

Kenichi Tadaki

ALMA science IV: ALMA+Subaru observations of high-redshift cluster galaxies

ALMA/45m/ASTE Users Meeting 2021

2021

2021

2021

2021




2023

2023

https://alma-telescope.jp/news/nitrogenandoxygen_202202




