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Background
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Japanese Astronomy future plan

Science Council of Japan:
Activities toward budgeting for
large and mid-sized facilities
NAOJ Science Roadmap,
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Implementation Plan: Role of
NAOJ in Japan
subcommunities: Detailed
discussion including technology
and feasibility

There are few opportunities to
discuss astronomy as a whole
across wavelengths and fields.



Purpose
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purpose of White Paper
provide a place where the
entire community can discuss
future science

« create opportunities for young
people to consider astronomy
as their future

« help members develop a
broader perspective and help
the community mature

« provide a reference to discuss
future plans at research
institutes such as NAOJ & ISAS



Toward the Committee
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history of the Committee

in September 2023, the idea
was proposed at the delegate
meeting

approved by majority vote and
working group for preparation
was formed

discuss how to make White
Paper at the working group
establishment of the committee
was approved at the Board in
May 2024



White Paper Committee
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White Paper Committee

selected from a wide range of
astronomy members, taking
into account the balance of
generations and fields

about 10 members with 2+2
year term

Responsible for editing and
writing the White Paper, and
asking members for assistance
in writing as appropriate

plan general meetings



Committee Members
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First-term Committee Members
Takuya Akahori (NAQOJ)

Ryoko Ishikawa (NAOJ)
Sakurako Okamoto (NAQOJ)
Hajime Kawahara (JAXA/ISAS)
Keitaro Takahashi (Kumamoto U.)
Masaomi Tanaka (Tohoku U.)
Kengo Tomida (Tohoku U.)

Koji Noda (Chiba U.)

Hirofumi Noda (Tohoku U.)
Daisuke Yonetoku (Kanazawa U.)



Internal Requlations (F3#3)
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What is White Paper?
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organize the science and what
support it for the next 20 years
with a clear outlook, based on
the past achievement in Japan,
the current situation, the rise
of new momentum, and the
international positioning

serve as a reference to discuss
the direction Japan should take
does not evaluate or select
specific future plans



What is White Paper?
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Size: 200-300 pages (10
chapters x 20-30 pages)
Authors: writing teams will be
formed centered on the
committee members (each
team has around 10 people)
Contents: Background and
current status of the fields,
prospects on 10-20 year scale
Structure: based on the ASJ
meeting sessions or broader
Schedule: first version at the

end of FY 2026



Scope of White Paper
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science

astronomy
associated fields: planets,
particles and nuclei, history

What we need to do science

Technology: telescopes,
software, computers, ICT
Sustainable Communities:
Young Careers and Education,
Diversity and Inclusion

Social responsibility: outreach,
education, history, environment



tentative table of contents
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Chapter Title

Sun & Stars

Stars and Life

Compact Objects & High-Energy Phenomena
Galaxies and Galaxy Clusters
Cosmology

Technology & Experiments
ICT

History of Astronomy
Sustainable Community
Astronomy & Society
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Contents

Sun, Solar-Terrestrial environment, stars and their evolution

star & planet formation, interstellar phenomena (low energy), exoplanets, solar system, astrobiology
compact objects, interstellar phenomena (high energy)

Milky Way, galaxies, AGN, galaxy clusters, galaxy formation & evolution

cosmology, structure formation, dark matter, dark energy, gravity, particle physics
observation technology, terrestrial experiments

computers, data science, software, database, platform

history of astronomy, heritage, synergy between astronomy and history

healthy community, diversity and inclusion, young careers and education, research institutes
outreach, general education, consideration for region, history & environment



expanding roles of astronomers
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White Paper Meetings
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Whlte Paper Meetings

one of the main contents of
this project and is not just the
preparation of White Paper
special session at spring and
fall annual meetings and town
meetings

the Committee will organize the
program and select speakers
report a short summary of the
meeting at the Astronomical
Herald



Special Session @ Fall Annual Meeting
N\

2024/Sep/13
1. Introduction & Scope (30 min)
Keitaro Takahashi
2. Keynote Lecture (20 min)
Kengo Tomida
"Before | retire - Future of
star/planet formation studies”
3. Panel Discussion (40 min)
participants: 65 in person, 90
online
« The panel discussion was lively
with many opinions expressed
« A comment from an undergrad



ASJ Fall Meeting 2024
2024/09/13

Before | retire

Future of star/planet formation studies

Kengo Tomida
Astronomical Institute
Tohoku University

(Chabrier 2005)

Ultimate Goals of iy ]

1. Stellar Initial Mass Function
Stellar mass determines stellar evolution.
Chemical and Dynamical feedback from

log (dn/dlogm) + constant

Pleiades

massive stars control the universe. L S ‘
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-> Mass distribution of stars is crucial. L AT rles Y

>What is the origin of the IMF? E Y

2. Origin of the Sun,
other planets, and « ASTR020507
Formation of our solar s

still unclear, and now mi o )
VM 5 000 exoplanets are rej If Moore’s law is still applicable (probably not), supercomputers
S should reach >ZFLOPS (a few thousands x Fugaku).

N = Formation scenario o . :
F M Wikipedia) and planets = stellar ¢ (I really hope software development will be easier then.)
rom Wikipedia = <

PLANETS

* Huge (space? moon?) interferometer that can achieve < 1mas
from cm to submm (required baseline >2,000km @ 1cm,
20,000km @ 10cm)

* Gigantic (>km!?) space/moon single-dish radio telescope?

* Gigantic (>100m?) space/moon optical/IR telescope?

» Cosmic-ray observatory outside the heliosphere??



COSMOLOGY

20 years ago,
now,

and 20 years

purpose of cosmology

/
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birth & evolution

of universe

stage for structure
& galaxy formation

laborator

gravity and next 20 years

- Hubble tension
- Sg tension

non-standard phenomena
- global 21cm signal
+ cosmic birefringence

new probes
+21cm line
- gravitational waves

»

Kuhnian shift

inconsistency between different measurements

dark-energy
dark-matter

inflati
G | Retativi
axion

cosmic string
primordial black hole
extra-dimension
superstring




Summary
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Whlte Paper

provide a place where the
entire community can discuss
future science

create opportunities for young
people to consider astronomy
as their future

long-term science prospects
and what are necessary to
realize them

Everyone's active participation
is essential!l



