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INTRODUCTION

Astrophysical gamma rays probe the most extreme physical conditions in the Universe and
provide unique access to particle acceleration, nuclear processes, relativistic outflows, and
fundamental physics. As a Great Observatory, the Compton Gamma Ray Observatory made
profound discoveries in identifying Galactic and extragalactic objects in the MeV and GeV
bands. Over the past decade and a half, the Fermi mission has delivered transformational
discoveries in the physics of a wide variety of compact objects and their outflows, in addition to
constraining diffuse and fundamental sources. The Small Explorer COS/ is scheduled to launch
in 2027 and will provide unparalleled sensitivity in the MeV range with high energy resolution.
Still, there are a wide variety of science cases that require order-of-magnitude improvements in
sensitivity. Since gamma-ray telescopes operate primarily as photon particle detectors, the only
way to achieve those greater sensitivities is with larger missions. As the community prepares for
the 2030 Astrophysics Decadal Survey, there is a pressing need to identify, compare, and
mature concepts for future gamma-ray missions at scales beyond Explorer-class.

SUMMARY AND OBJECTIVES

The Future LArge Gamma-ray mission concepts Science Analysis Group (FLAG SAG) is
established to collect and synthesize community input on potential Probe-class and
Flagship-class gamma-ray mission concepts that the community wishes to explore in the
coming decade. The SAG will focus on concepts motivated by the compelling science questions
identified in community reports and white papers including those identified in the FIG SAG
Report. These should appeal not only to the gamma-ray community, but also to the broader
astrophysics community, recognizing that broad scientific impact is essential for missions
operating as community-serving observatories.

The primary goal of the FLAG SAG is to develop a coherent framework for comparing and
assessing gamma-ray mission architectures. Within this framework, the SAG will:
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1. Solicit and collect technical capabilities and their development status from the
community, welcoming concepts at any stage of development, from ideas based on
technologies at high readiness levels to concepts requiring substantial technology
maturation.

2. Tabulate and harmonize technical capabilities descriptions, identifying for each:

o The primary science goals and key science questions addressed,;

o0 Basic performance metrics (e.g., energy range, sensitivity, angular and energy
resolution, field of view, timing capabilities, polarization sensitivity);

o0 The anticipated mission scale (Probe, Flagship or other);

o The current level of technology readiness, and the technology development
efforts, including hardware and software, required to mature the concept into a
viable mission proposal;

o Additional considerations relevant for Decadal-level discussion.

3. Identify common themes, trends, complementarities, and overlaps among mission
concepts, including similarities in science goals, measurement approaches, or enabling
technologies, and suggest generalized concepts where appropriate in order to clearly
define coherent, community-endorsed mission directions.

The scientific motivation for this effort is grounded in the community-defined priorities articulated
by the Future Innovations in Gamma rays Science Analysis Group (FIG SAG), including but
not limited to nuclear lines to study supernova explosions, pulsar timing arrays to study
supermassive black hole mergers, blazar jets and gamma ray bursts to study particle
acceleration, and place constraints on WIMP and ALP dark matter candidates. Other science
drivers continue to emerge accompanying observational and theoretical advances, including the
capabilities of gamma-ray missions, including polarization and high resolution spectroscopy
missions, to reveal the properties of relativistic plasma processes in extreme environments.
Mission concepts considered by the FLAG SAG are expected to connect to these science
drivers and to clearly articulate the scientific advances enabled by their proposed capabilities.

MEMBERSHIP AND ORGANIZATION

The FLAG SAG will have open membership, including volunteers from the PhysPAG, relevant
Science Interest Groups, and the broader astrophysics and technology communities. The SAG
will operate until the report is submitted. In this period Elizabeth Hays (GSFC) and Henric
Krawczynski (Washington University in St Louis) will chair the SIG with additional coordination
roles and working leads defined as needed.

Community engagement will be conducted through email solicitations and virtual meetings, with
potential organization of a session at the Summer AAS meeting in Pasadena, CA. The SAG will
hold regular virtual meetings and coordinate closely with related community activities to ensure
broad input and transparency.

REPORTING AND DELIVERABLES

The FLAG SAG will produce a community-vetted report intended to inform discussions
leading into the 2030 Astrophysics Decadal Survey. The report will include:

¢ Anintroduction outlining the motivation, scope, and methodology of the SAG;
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e A harmonized summary of Probe-class and Flagship-class gamma-ray mission

concepts; and
e One-page standardized summaries for each mission concept

In addition, the SAG report could include a synthesis section describing observed trends,
common science drivers, enabling technologies, and gaps in current capabilities, as well as
findings regarding areas where further technology development or concept maturation would be
particularly impactful.

The final report will be completed and delivered to NASA Headquarters by August 2026 in
order to inform the Astro 2030 Community Workshop scheduled for September 2026.
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0 1/20/26 First draft sent to HQ

*Additions are in bold and/or italicized text and deletions are struck through in amendments.
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