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Introduction

This input to the Decadal Survey presents high-level information on the current state of the
Heliophysics Division Research and Analysis (R&A) program. The intent of these slides is to
assist the Committee in the beginning of their deliberations, and NASA welcomes the
opportunity to speak further to the Committee on this topic.




Overview

Heliophysics Research structure, evolution

* Heliophysics ROSES Programs
« ROSES-2022
« Community-Development Programs
» Cross-Divisional Programs
* Open Science Investments

» Heliophysics DRIVE Centers
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Heliophysics Competed Research (2022)
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Heliophysics ROSES-2022 Solicitations [1]
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https://solicitations.nasaprs.com/ROSES2022

Community-Development Programs

Future Investigators in NASA Earth and Space Science and Technology (FINESST)

« This program supports graduate student-designed and performed research projects that
contribute to the Science Mission Directorate’s (SMD'’s) science, technology and
exploration goals. FINESST awards research grants with a research mentor as the
principal investigator and the listed graduate student listed as the “student participant”.

« Supports investigations in all research regimes of Heliophysics, that focus on space
weather-relevant processes, and/or that address a systems approach to the science

« Early-Career Investigator Program (ECIP)

« This program supports outstanding scientific research and career development of
scientists at the early stage of their professional careers. The program aims to encourage
innovative research initiatives and cultivate diverse scientific leadership in Heliophysics.

» This program fosters the empowerment, inspiration, and education of the next generation
of space researchers, as part of the DRIVE (Diversify, Realize, Integrate, Venture,
Educate) initiative.

« Jack Eddy Fellowship (Living With a Star)

« This prestigious fellowship program is named after pioneering solar researcher John A.
“Jack” Eddy. It is a two-year fellowship to train the next generation of heliophysics
researchers, and matches early-career PhDs with experienced scientists at U.S. host
research institutions.

« Supported by HPD, managed in LWS Infrastructure program

10


https://nspires.nasaprs.com/external/solicitations/summary.do?solId=%7b87947100-56AE-C4DC-C511-0349862D658A%7d&path=&method=init
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https://heliophysics.ucar.edu/jack-eddy
https://nspires.nasaprs.com/external/solicitations/summary.do?solId=%7b18F95DC0-53A4-0606-35F5-44792A28912B%7d&path=&method=init

ROSES Cross-Divisional Efforts

HPD is active in several cross-divisional or multi-disciplinary efforts within ROSES:

» Exoplanets Research Program (XRP) [ROSES F.3]

« Basic research proposals to advance our knowledge and understanding of exoplanetary
systems

« Habitable Worlds (HW) [ROSES F.4]

» Basic research proposals about processes and conditions that create and maintain
potentially habitable environments

« Citizen Science Seed Funding Program [ROSES F.9]

* Incubates citizen science projects as they are being conceived or during critical
transitions

» Artemis Deployed Instruments Program [ROSES F.12]

» Proposals for instruments to be deployed on the surface of the Moon during the first
crewed lunar landing

Transform to OPen Science (TOPS) Training [ROSES F.14]

» Proposals for the development of Open Science learning curriculum to advance open
science literacy, and capacity building through one-day meetings, workshops, and
summer schools
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Open Science Strategic Investments

Continuous Evolution of Data and Computing Systems

Heliophysics Digital Resource Library (HDRL): Evolving the Heliophysics Archives (SPDF,
SDAC) and supporting elements

Heliophysics Al/ML-Ready Data (H-ARD): New ROSES element to create Al/ML-ready data
sets

Heliophysics content in the Astrophysics Data System (ADS)

Heliophysics Data Environment Enhancements (HDEE): On-going ROSES program
element

Heliophysics Tools and Methods (HTM): New ROSES program element

Inclusion of data storage for Low-Cost Access to Space projects (NEW REQUIREMENT)

Harness the Community and Strategic Partnerships for Innovation

Amazon Web Services (AWS) machine learning: Application of new ML techniques to find
new science

High-end computing (HEC) computing power upgrades every 1-2 years

Frontier Development Labs develop Al enhanced work-flows and solutions with peers from
the data sciences (plans to modestly fund FDL topics being supported through UCAR/LWS
residual funds)

Coordinated Community Modeling Center (CCMC) activities with LWS and Space Weather

: 12
HPD investments total ~$15M per year
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Heliophysics DRIVE Centers




Heliophysics Science Centers

Heliophysics Science Centers implemented following National Academies recommendations, advice
« 2013 Heliophysics Decadal Survey
« Recommended as part of DRIVE (Diversify, Realize, Integrate, Venture, Educate) initiative
« Committee on Solar and Space Physics report: Heliophysics Science Centers [2017]

Centers are structured differently than most NASA competed research awards [HPAC, June 2020]

« Implemented as a NASA-NSF partnership

« Mechanism for significant scientific advances
« Potential for breakthrough science within 5-year lifetime

* Required to incorporate enabling elements
» Diverse, multi/inter/trans-disciplinary, and fully integrated team
« Supportive infrastructure and management system
« Broadening impacts: Creative, substantive activities enhancing education, diversity, and public

outreach

DRIVE Science Centers
« Phase | selections: December 2019
« Phase |l selections: March 2022

Space Weather Centers of Excellence
« Uses framework established by DRIVE Science Centers, focuses on R202R activities
« Phase | solicitation: ROSES 2022
* Phase | selections: Q4 2022/Q1 2023 (est.)

14
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DRIVE Science Center Selections

« Consequences of Flows and Fields in the Interior and Exterior of the Sun (COFFIES)

* PI: J. Hoeksema / Stanford University

* COFFIES establishes a collaborative science community to develop comprehensive
models of solar dynamics that will substantially improve the physical understanding of the
ways internal plasma flows affect the origin and evolution of magnetic activity cycles of

the Sun and stars like it.

» Center for Geospace Storms (CGS)

* PI: V. Merkin / Johns Hopkins Univ./APL 4(@6 S

« (CGS’s vision is to transform the understanding and predictability of
space weather. This center will pursue innovation, empowerment,
and discovery to improve space weather modeling and research.

« Solar wind with Hydrogen lon charge Exchange and Large-Scale Dynamics (SHIELD)
* PI. M. Opher / Boston University
 SHIELD’s vision is to understand the nature and structure of the heliosphere. k % H I E L D

CENTER FOR
GEOSPACE STORMS

It is a novel effort to define, quantify, and implement all relevant physical processes
to develop a “digital twin” of the heliosphere.



https://coffies.stanford.edu/
https://cgs.jhuapl.edu/
https://sites.bu.edu/shield-drive/




