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Current Trend in the Field
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» Ultimate Purpose of Compact Objects, Extreme Physics, & Multi-messenger
(B EFOFRIBHIZER)

» We will clarify where and how the various elements and high-energy cosmic-ray
particles in the universe were generated.

» (More practical) Goals (XD EFDBEIZ)
» Origin of matter and elements
» Evolution of matter in the Universe

» Nature of high-energy and/or high-density objects
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Current Status of the Field
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» Origin of matter and elements

» Light elements: Big-bang nucleosynthesis. Possible discrepancy about Li?

» Heavy elements up to Fe: mostly from supernovae (core-collapse and la)

» Heaveir than Fe: r-process confirmed from NS-NS merger, but still other sources?
» Evolution of matter in the Universe

» Observational progress about chemical evolution of the universe

» Metal poor stars in the Galaxy

» Metallicity evolution of galaxies to high redshifts
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Current Status of the Field
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» Nature of high-energy and/or high-density objects

» Variety of supernovae, observation to z>~1

» Numerical simulations of CCSNe: close to reproduce explosions, but still many
problems

» Type la: explosions of white dwarfs, but progenitor system unknown
» Interesting transients in various wavelengths

» Gamma-ray bursts: long = massive star collapse, short = NS-NS merger, but yet small
sample for short GRBs. Varieties emerging for long GRBs (e.g., ultra-long)

» Fast radio bursts: a new enigmatic transient in cosmological distances, intensive studies
underway in the world

» Gravitational waves

» So many BH-BH mergers now detected, giving a lot of hints for their production and
evolution
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Future Trends
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» Origin of matter and elements

» 30m-class telescopes for metal-poor stars
» Theoretical simulations from 15t principle for supernovae, NS-NS mergers, ...
» Evolution of matter in the Universe
» Galactic archeology: Subaru-PSF, Roman, JASMINE
» Probing the early universe by distant transients: Euclid, Roman, Rubin, ...
» Nature of high-energy and/or high-density objects
» Multi-messenger astronomy lead by LVK GW observatories, lceCube, Hyper-K, ...
» Supported by EM observatories at various wavelengths

» Time-domain: revolution will come by Rubin, follow-up by Subaru/PFS
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Science Strategy of NAOJ
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Scientific Goals and Methods for “Compact objects, Extreme physics, & multi-
messenger” by projects related to NAOJ

» Establishing a New Vision of the Universe through the Advancement of Time-
Domain & Multi-messenger Astronomy

» Formation and Evolution of Supermassive Black Holes and Extreme
Phenomena

» Unraveling the Origins of Elements Through Galactic Archaeology
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Scientific Goals and Methods for “Compact objects, Extreme physics, & multi-
messenger”

» Establishing a New Vision of the Universe through the Advancement of Time-
Domain & Multi-messenger Astronomy

» GW astronomy: KAGRA, KAGRA-HF, Einstein Telescope
» Fast radio bursts: SKA
» Follow-up observations: Subaru, TAO, Seimei, ALMA, ASTE, TMT, LST, LAPYUTA
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Science Strategy of NAOJ
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Scientific Goals and Methods for “Compact objects, Extreme physics, & multi-
messenger”

» Formation and Evolution of Supermassive Black Holes and Extreme
Phenomena

» Studying the extreme environment around SMBHs (east-Asia and global VLBI)
» Elucidation of Gas Supply Mechanisms to Black Holes (ASTE, ALMA, JASMINE)

» Unraveling the Origins of Elements Through Galactic Archaeology
» opt-IR spectroscopy by Subaru/PFS, Seimei, TMT
» Stellar distribution and motions in the Galaxy: JASMINE
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Summary
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