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Basic |ldea

Funding agency (NASA, NSF, DOE) asks National Academies of Sciences
to come up with plans for the next ten years by spending millions of dollars
* Concrete budget scenarios

* detailed “Statement of Task” to request specific advice

®* Chooses the Chair

NAS and chair forms the steering committee and various panels

* Approx. 150 people get involved

* Panels for both science and techniques

Solicit White paper

* Talks and discussions at Town hall

Each panel comes up with recommendations

Steering committee comes up with a single recommendation
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National Academy of Sciences

Non-profit non-governmental organization

* Physical and Mathematical Sciences

* Biological Sciences

* Engineering and Applied Sciences

* Biomedical Sciences

* Behavioral and Social Sciences

* Applied Biological, Agricultural, and Environmental Sciences

2400 scientists with US citizenship, 500 international members, including 190 Nobel laureates
Members recommends new members, elected, lifetime

Has dues, but the main income is endowment and NRC reports

The three Academies work together as the

to provide independent, objective analysis and advice to the nation and conduct other activities to solve
complex problems and inform public policy decisions. The National Academies also encourage
education and research, recognize outstanding contributions to knowledge, and increase public
understanding in matters of science, engineering, and medicine. The National Academies' service to
government has become so essential that Congress and the White House have issued legislation and
executive orders over the years that reaffirm its unique role.
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US Congress

How It works
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COMMITTEE FOR A DECADAL SURVEY ON ASTRONOMY AND ASTROPHYSICS 2020
(ASTR02020): STEERING COMMITTEE

FIONA A. HARRISON, NAS,' California Institute of Technology, Co-Chair
ROBERT C. KENNICUTT JR., NAS, University of Arizona and Texas A&M University, Co-Chair
JULIANNE DALCANTON, University of Washington

TIM DE ZEEUW, Leiden University

ANDREW S. DRIESMAN, Johns Hopkins University Applied Physics Laboratory
JONATHAN J. FORTNEY, University of Califomnia, Santa Cruz

GABRIELA GONZALEZ, NAS, Louisiana State University

JORDAN A. GOODMAN, University of Maryland

MARC P. KAMIONKOWSKI, NAS, Johns Hopkins University

BRUCE MACINTOSH, Stanford University

JACOBUS M. OSCHMANN, Independent Consultant

RACHEL A. OSTEN, Space Telescope Science Institute, Executive Officer
LYMAN A. PAGE, JR., NAS, Princeton University

ELIOT QUATAERT, NAS, Princeton University

WANDA A. SIGUR, NAE,® Independent Consultant

RACHEL SOMERVILLE, Flatiron Institute

KEIVAN G. STASSUN, Vanderbilt University

JEAN L. TURNER, University of California, Los Angeles

PIETER VAN DOKKUM, Yale University

ELLEN G. ZWEIBEL, NAS, University of Wisconsin, Madison

https://nap.nationalacademies.org/catalog/26141/pathways-to-discovery-in-astronomy-and-astrophysics-for-the-2020s
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Product

®* 616 pages
* We live in a time of extraordinary discovery and progress in

astronomy and astrophysics. The next decade will transform our
understanding of the universe and humanity's place in it. Every
decade the U.S. agencies that provide primary federal funding
for astronomy and astrophysics request a survey to assess the
status of, and opportunities for the Nation's efforts to forward our
understanding of the cosmos. Pathways to Discovery in
Astronomy and Astrophysics for the 2020s identifies the most
compelling science goals and presents an ambitious program of
ground- and space-based activities for future investment in the
next decade and beyond. The decadal survey identifies three
important science themes for the next decade aimed at
investigating Earth-like extrasolar planets, the most energetic
processes in the universe, and the evolution of galaxies. The
Astro2020 report also recommends critical near-term actions to
support the foundations of the profession as well as the
technologies and tools needed to carry out the science.

* Typically 3 space, 3 ground based highest priority projects
* Typically only 1 or 2 among 3 happen

https://nap.nationalacademies.org/catalog/26141/pathways-to-discovery-in-astronomy-and-astrophysics-for-the-2020s
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Statement of Task and Panel Descriptions

STATEMENT OF TASK

The National Academies of Sciences, Engincering, and Medicine shall convene an ad hoc survey
committee and supporting study panels to carry out a decadal survey in astronomy and astrophysics. The
study will generate consensus recommendations to implement a comprehensive strategy and vision for a
decade of transformative science at the frontiers of astronomy and astrophysics. The committee, with
inputs from study panels covering the breadth of astronomy and astrophysics, will carry out the following
tasks:

1. Provide an overview of the current state of astronomy and astrophysics science, and
technology research in support of that science, with connections to other scientific arcas
where appropriate;

2. Identify the most compelling science challenges and frontiers in astronomy and astrophysics,
which shall motivate the committee's strategy for the future;

3. Develop a comprehensive rescarch strategy to advance the frontiers of astronomy and
astrophysics for the period 2022-2032 that will include identifying, recommending, and
ranking the highest priority rescarch activitics—taking into account for cach activity the
scientific case, international and private landscape, timing, cost category and cost nisk, as well
as technical readiness, technical risk, and opportunitics for partnerships. The strategy should
be balanced, by considering large, medium, and small activities for both ground and space.
(Activities include any project, telescope, facility, experiment, mission, or research program
of sufficient scope to be identified scparately in the final report.) For cach recommended
activity the committee will lay out the principal science objectives and activity capabilities,
including assumed or recommended activity lifetime, where possible;

4. Utilize and recommend decision rules, where appropriate, for the comprehensive research
strategy that can accommodate significant but reasonable deviations in the projected budget
or changes in urgency precipitated by new discoveries or unanticipated competitive activities;

5. Assess the state of the profession, using information available externally and, if necessary,
data gathered by the study itself, including workforce and demographic issues in the field.
Identify areas of concern and importance to the community raised by this assessment in
service of the future vitality and capability of the astronomy and astrophysics work force.
Where possible, provide specific, actionable and practical recommendations to the agencies
and community to address these arcas. This report shall be made available following the
completion of the study.
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6 Science Panels

o

Compact Objects and Energetic Phenomena
Cosmology

Galaxies

Exoplanets, Astrobiology, and the Solar
System

Interstellar Medium and Star and Planet
Formation

Stars, the Sun, and Stellar Populations

Program Panels

Enabling Foundation for Research
Electromagnetic Observations from Space 1
Electromagnetic Observations from Space 2
Optical and Infrared Observations from the
Ground

Particle Astrophysics and Gravitation

Radio, Millimeter, and Submillimeter
Observations from the Ground

Panel on the Profession and Societal Impacts
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3 Science Themes

* Worlds and Suns in Context
* The quest to understand the interconnected systems of stars and the worlds
orbiting them, from the nascent disks of dust and gas from which they form,
through the formation and evolution of the vast array of extrasolar planetary
systems so wildly different than the one in which Earth resides
* New Messengers and New Physics
* New Messengers and New Physics captures the scientific questions associated
with inquiries ranging from astronomical constraints on the nature of dark matter
and dark energy, to the new astrophysics enabled by combined observations with
particles, neutrinos, gravitational waves, and light
®* Cosmic Ecosystems
* The universe is characterized by an enormous range of physical scales and
hierarchy in structure, from stars and planetary systems to galaxies and a
cosmological web of complex filaments connecting them



Astro 2010

* Cosmic Dawn:

® Searching for the First Stars, Galaxies, and Black Holes
* New Worlds:

* Seeking Nearby, Habitable Planets
* Physics of the Universe:

e Understanding Scientific Principles
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Diversity of the profession
- Improving diversity of project and mission teams

- Investing in and sustaining workforce diversity "bridge”
programs

- Undergraduate and graduate traineeship programs

Professional policies related to harassment and discrimination
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vve piannea our prograim 10 pe witnin me opumisuc scenarios proviaea oy
the agencies (time averaged)

The program we set forth allows for future opportunities

We live in exciting times for astronomy and astrophysics. Amazing
scientific opportunities lie in front of us that strongly motivate increased

investment in the future
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Can we do this Iin Japan?

* Science Council has very different characters/roles
* Policy recommendations to the government and public
* International activities
* Promotion of scientific literacy
* Establishment of networks among scientists
* No mechanism for the funding agencies to be involved in the process
e MEXT forms their own committees
* No direct connection between planning and budget process
* No master plan, no connection to “Frontier” budget
* Need a “Japanese model”
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