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Introduction

This input to the Decadal Survey presents high-level information on the current state of
Space Situational Awareness/Orbital Debris (SSA/OD), as applicable to NASA. 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.

The final slide of this presentation includes specific requests from NASA for the
Decadal Survey Committee.

Decadal Survey Statement of Task, Study Approach

The survey should assess to what degree the Heliophysics programs should support
Space Situational Awareness/Orbital Debris research and technology. NASA
specifically invites input on the scientific and/or programmatic connection(s) with its
Space Weather Science Application program.



Overview

National Context, current and potential NASA activities
* Role of Heliophysics Division

« Space Situational Awareness/Orbital Debris and heliophysics science
« Fundamental plasma science
* Improved scientific understanding to enhance operational capabilities

« Partnerships and relationships, intra-Governmental

* Request for the Decadal Survey




National Context, NASA Risks

Office of Science and Technology Policy (OSTP) has published National plans
« National Orbital Debris Research And Development Plan (Jan. 2021)
« National Orbital Debris Implementation Plan (Jul. 2022)

 NASA’s Efforts to Mitigate the Risks Posed by Orbital Debris, NASA OIG Report [IG-21-011]
» Introduction: NASA's risk identification and mitigation approaches
 Recommendation 4: “Prioritize obtaining direct measurements needed to fill smaller sized
debris gap at the 600 to 1,000 km altitude in LEO”
« See SMD'’s partial concurrence.

« The 117" Congress has taken up the topic of Space Situation Awareness, with hearings to inform
potential legislation and assignment of responsibilities to federal agencies, including NASA.
« Space Situation Awareness: Guiding the Transition to a Civil Capability [Congressional
Hearing]
» See also Chair’s Opening Statement



https://trumpwhitehouse.archives.gov/wp-content/uploads/2021/01/National-Orbital-Debris-RD-Plan-2021.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/07/07-2022-NATIONAL-ORBITAL-DEBRIS-IMPLEMENTATION-PLAN.pdf
https://oig.nasa.gov/docs/IG-21-011.pdf
https://science.house.gov/hearings/space-situational-awareness-guiding-the-transition-to-a-civil-capability
https://science.house.gov/imo/media/doc/cbeyer_os_space_situational_awareness3.pdf

NASA Orbital Debris, Heliophysics Role

SMD/HPD has partnered with NASA's Orbital Debris Program Office (ODPO) to help address
the insufficient state of knowledge of the small (<3 cm) orbital debris population.

SMD/HPD:
* Provide the basic science elements around the detection of small space objects
« Explore the scientific utility that can be derived from small space objects
» Understand the space environment (space weather) that affect small space objects
« Determine the interaction of small space objects with the natural environment and the
resulting signatures

ODPO:

» Provision of state-of-the-art models for OD environment, evolution, and assessment -
primary for NASA risk assessment, but also to the broader community

» Development of measurement requirements and techniques to address the lack of
information of the small OD environment.
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Orbital Debris, Driving New Science

Understanding Signatures of Orbital Debris in the Natural Environment
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"Orbital Debris, Enhancing Current Science

Populations of small space objects can be a sensitive tracer of
space weather processes!

Current monitoring of thermospheric density and modeling capabilities are constrained
« Advantage
« Uses existing infrastructure and satellites
« Disadvantage
» Limited number of objects for large temporal, spatial ranges
« Small objects (down to sub-millimeter sizes) provide a statistical ensemble for study
« Advantages
» Vastly larger number of such objects (100s of millions)
* Increased role of electric and magnetic fields in orbital dynamics
» Potential global coverage with high temporal resolution from a small constellation of
measurements
« Scientific frontier, growth opportunity
 New research to use them to accurate characterize the changing plasma
environment
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Heliophysics Division Partners

NASA Agency-Level Department of Defense
Risk: Orbital Debris Space Systems Command
Defense Advanced Research

Projects Agency Air Force Office of
Scientific Research Air Force
Research Laboratory

. .. Naval Research Laboratory

Department of Commerce Science Mission

NOAA National Environmental Directorate Intelllge.nce Comm-umty -

Satellite Data and Information p Heliophysics Division > :\rl]?(tall(l)igzuc?: Z%T,g?llszgnégsggléi

Service - Technology Program Projects Activity

NOAA Space Weather Prediction Space Weather Program National Geospatial Intelligence

Center Research and Analysis (R&A) Agenc

Office of Space Commerce Program hataed

: _ _ \ Federally-Funded Research and
National Science Foundation NASA Johnson Development Centers

Plasma Physics Decadal Survey MIT Lincoln Laboratory

[2022] (cal[ed out basic plasma Space Center The Aerospace Corporation

processes in space) Orbital Debris Los Alamos National Laboratory

Program Office
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Request for the Decadal Survey

Charge to the Decadal Survey Committee: The survey should assess to what degree the
Heliophysics programs should support Space Situational Awareness/Orbital Debris research and
technology. NASA specifically invites input on the scientific and/or programmatic connection(s)
with its Space Weather Science Application program.

|dentify connections between Heliophysics Division and the SSA/OD domain, specifically
» Programmatic connection(s) between SSA/OD research and the Space Weather
Program
« Potential contributions of heliophysics science to SSA/OD, including potential
transitioning of capabilities to operational partners
» Potential uses of SSA/OD activities to inform and advance heliophysics science
» Potential collaborations between NASA and other agencies/organizations
« Recommend amount and types of SSA/OD support within the heliophysics research and
technology portfolio, including but not limited to
* Inclusion within the scope of competed research programs
« Development of SSA/OD-relevant space flight technologies
Prioritize new SSA/OD-focused mission(s) within the Heliophysics Division programs
Clearly incorporate budget guidance for recommended SSA/OD activities
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Questions?




