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論文（令和５年度中）
論文（査読論文、及び査読中/出版中の論文）: ３０編
• Fukushima,"Probing Chemical Enrichment in Extremely Metal-Poor Galaxies and First Galaxies",arXiv e-prints,2024
• Ma,"MAMMOTH-Subaru. V. Effects of Cosmic Variance on Lya Luminosity FuncNons at z = 2.2-2.3",The Astrophysical Journal,961,2024
• Zhang,"MAMMOTH-Subaru. III. Lya Halo IdenNfied by Stacking  3300 Lya EmiYers at z = 2.2-2.3",The Astrophysical Journal,961,2024
• Xu,"EMPRESS. XII. StaNsNcs on the Dynamics and Gas Mass FracNon of Extremely Metal-poor Galaxies",The Astrophysical Journal,961,2024
• Harikane,"Pure Spectroscopic Constraints on UV Luminosity FuncNons and Cosmic Star FormaNon History from 25 Galaxies at z _spec = 8.61-13.20 Confirmed with JWST/NIRSpec",The Astrophysical Journal,960,2024
• Nakane,"Lya Emission at z=7-13: Clear Lya Equivalent Width EvoluNon IndicaNng the Late Cosmic ReionizaNon History",arXiv e-prints,2023
• Nakajima,"JWST Census for the Mass-Metallicity Star FormaNon RelaNons at z = 4-10 with Self-consistent Flux CalibraNon and Proper Metallicity Calibrators",The Astrophysical Journal Supplement Series,269,2023
• Isobe,"JWST IdenNficaNon of Extremely Low C/N Galaxies with [N/O] >~0.5 at z=6-10 Evidencing the Early CNO-cycle Enrichment and a ConnecNon with Globular Cluster FormaNon",The Astrophysical Journal,959,2023
• Harikane,"A JWST/NIRSpec First Census of Broad-line AGNs at z = 4-7: DetecNon of 10 Faint AGNs with M_BH~10^6-10^8 Mo and Their Host Galaxy ProperNes",The Astrophysical Journal,959,2023
• Yajima,"FOREVER22: the first bright galaxies with PopulaNon III stars at redshios z ≃ 10-20 and comparisons with JWST data",Monthly NoNces of the Royal Astronomical Society,525,2023
• Xu,"Stellar and AGN Feedback Probed with Ouplows in JWST Galaxies at z=3-9: ImplicaNons of Frequent Nearly-Spherical GalacNc Fountains",arXiv e-prints,2023
• Isobe,"Redshio EvoluNon of Electron Density in the Interstellar Medium at z=0-9 Uncovered with JWST/NIRSpec Spectra and Line-spread FuncNon DeterminaNons",The Astrophysical Journal,956,2023
• Fujimoto,"ALMA FIR View of Ultra-high-redshio Galaxy Candidates at z=11-17: Blue Monsters or Low-z Red Interlopers?",The Astrophysical Journal,955,2023
• Ono,"Census for the Rest-frame OpNcal and UV Morphologies of Galaxies at z=4-10: First Phase of Inside-Out Galaxy FormaNon",arXiv e-prints,2023
• Kikuta,"SILVERRUSH. XIII. A Catalog of 20,567 Lya EmiYers at z = 2-7 IdenNfied in the Full-depth Data of the Subaru/HSC-SSP and CHORUS Surveys",The Astrophysical Journal Supplement Series,268,2023
• Kakiichi,"Photometric IGM tomography with Subaru/HSC: the large-scale structure of Lya emiYers and IGM transmission in the COSMOS field at z~5",Monthly NoNces of the Royal Astronomical Society,523,2023
• Nishigaki,"EMPRESS. XI. SDSS and JWST Search for Local and z~4-5 Extremely Metal-poor Galaxies (EMPGs): Clustering and Chemical ProperNes of Local EMPGs",The Astrophysical Journal,952,2023
• Isobe,"EMPRESS. IX. Extremely Metal-poor Galaxies are Very Gas-rich Dispersion-dominated Systems: Will the James Webb Space Telescope Witness Gaseous Turbulent High-z Primordial Galaxies?",The Astrophysical 

Journal,951,2023
• Ono,"Morphologies of Galaxies at z>~9 Uncovered by JWST/NIRCam Imaging: Cosmic Size EvoluNon and an IdenNficaNon of an Extremely Compact Bright Galaxy at z~12",The Astrophysical Journal,951,2023
• Sun,"Cosmological-scale Lya Forest AbsorpNon around Galaxies and AGNs Probed with the HETDEX and SDSS Spectroscopic Data",The Astrophysical Journal,951,2023
• Annunziatella,"The Spitzer Coverage of HSC-Deep with IRAC for Z studies (SHIRAZ). I. IRAC Mosaics",The Astronomical Journal,166,2023
• Zhang,"StaNsNcs for Galaxy Ouplows at z~6-9 with Imaging and Spectroscopic Signatures IdenNfied with JWST/NIRCam and NIRSpec Data",arXiv e-prints,2023
• Umeda,"JWST Measurements of Neutral Hydrogen FracNons and Ionized Bubble Sizes at z=7-12 Obtained with Lya Damping Wing AbsorpNons in 26 Bright ConNnuum Galaxies",arXiv e-prints,2023
• Matsuoka,"Quasar Luminosity FuncNon at z = 7",The Astrophysical Journal,949,2023
• Kohno,"Unbiased surveys of dust-enshrouded galaxies using ALMA",arXiv e-prints,2023
• Hatano,"EMPRESS. XIV. Strong High IonizaNon Lines of Young Galaxies at z=0-8: Ionizing Spectra Consistent with the Intermediate Mass Black Holes with M_BH~10^3-10^6 Mo",arXiv e-prints,2023
• Watanabe,"EMPRESS. XIII. Chemical Enrichments of Young Galaxies Near and Far at z~0 and 4-10: Fe/O, Ar/O, S/O, and N/O Measurements with Chemical EvoluNon Model Comparisons",arXiv e-prints,2023
• Zhang,"The Stellar Mass-Black Hole Mass RelaNon at z~2 down to M_BH~10^7 Mo Determined by HETDEX",The Astrophysical Journal,948,2023
• Hatano,"AcNve Massive Black Hole Found in the Young Star-Forming Dwarf Galaxy SBS 0335-052E",arXiv e-prints,2023
• Aoyama,"Stellar IniNal Mass FuncNon (IMF) Probed with Supernova Rates and Neutrino Background: Cosmic-average IMF Slope Is ≃2-3 Similar to the Salpeter IMF",The Astrophysical Journal,946,2023

など。→ このうちKikuta et al. (2023)とHarikane et al. (2023)、Nakajima et al. (2023)の結果を報告。
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Subaru/Hyper Suprime-Cam (HSC)

• HSC: すばる可視光超広視野撮像装置
• ２０１４年から観測スタート。観測完了（2021年）

– Kikuta, Ouchi et al. 2023, ApJS, 268, 24のデータ論文を出版
– 宇宙再電離に関する最終解析をUmeda et al. in prep.で報告して完了予定。

c) HSC Builder’s blog

Suprime-Cam

HSC
M31 
(1 poin=ng HSC data)



予想以上に多かったAGN

• 相補的なJames Webb宇宙望遠鏡(JWST)観測による再電離研究
• 通常のz=4-7星形成銀河？→Broad line (Type 1)AGN: 予想以上に多い（5%程度)

– ただし、宇宙再電離への寄与は限定的 (全体の50%未満)

Harikane+23



z=8-10で急増する酸素？

• JWST観測データ→z=4-10の１３８個の銀河の酸素組成比O/H
• z=8-10で有意に増加するO/H (M*-SFR関係に対して)
– 重元素組成比の平衡の破れ（SFR-inflow/outflow）の兆候を捉えたか？

JWST results

Nakajima+23



まとめ

大型光赤外線望遠鏡で行った宇宙再電離と銀河形成研究

１）すばるHSCによる観測の完了に伴う、データ論文の出版

２）JWST観測に基づくAGNの検出
– 遠方宇宙(z=4-7)での予想以上に多いAGNの存在(~5%)
– ただし、宇宙再電離への寄与は限定的 (全体の50%未満)

３）初期の宇宙で急増する酸素
– z=4-10の１３８個の銀河の酸素組成比O/H
– z=8-10で有意に増加するO/H (M*-SFR関係に対して)
– 重元素組成比の平衡の破れ？


