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91 submissions in total
51 submissions list COPAG relevance

Some general observations:
some concepts were instruments or measurement types, some were not stand -alone mission, concepts
were at various stages of development and maturity, ......

Concepts were binned according to type with input from EC and working with Program Office

e Bins are intended to be a grouping of concepts that could be studied by a single study team
e Bins were formed based on the submissions
e Specificity favors a large number of bins.
- This allows identifying trends in science and capabilities
e Responding to ASTRA Initiative charge favors a small number of bins.
- Large number of concepts per pin increases their weight
e We seek to find a compromise in this tension
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A preliminary COPAG assessment of the concept submissions created the following:

Gravitational Wave — 8 concepts

Radio/Submm Interferometry — 9 concepts
CMB Probe — 2 concepts (PhysPAG only)

FIR Interferometry — 2 concepts

MIR/FIR Spectroscopy — 8 concepts

NIR-MIR Interferometry — 3 concepts (ExoPAG only)
NIR-MIR Wide Field Imaging — 6 concepts
UVO interferometry — 5 concepts

UV Spectroscopy — 2 concepts

10. X-ray Imaging and Spectroscopy — 13 concepts
11. Gamma Ray/Cosmic Ray — 14 concepts

12. Constellations of Small Apertures — 7 concepts
13. Novel Architectures — 16 concepts
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SHADOW EYES - (Next gen universal model) , Lead Author: Alex Massaro

EGSP - A UNIFIED THEORY OF GRAVITY, QUANTUM MECHANICS, AND COSMOLOGY, Lead Author: Andrew "AJ" Ensor
Hybrid Solar Sail System, Lead Author: Arya Chakraborty
SALTUS: Single Aperture Large Telescope for Universe Studies , Lead Author: Christopher Walker
OBERON: A Mission-Scale Multi-Messenger Inference Architecture for Black Hole Discovery and Localization, Lead Author:
Bernard Kelly
ASPECT: Astrometry Space Probe for Exoplanet Characterization and True-mass, Lead Author: Eduardo Bendek
Fluidic Telescope (FLUTE): Transformative Science with Ultra-Large, Single-Aperture Space Observatories, Lead Author:
Edward Balaban
SpectrE , Lead Author: Eric Huff
A servicing mission to bring second-generation coronagraph instrumentation to the Habitable Worlds Observatory, Lead
Author: Garreth Ruane
Hybrid Observatory for Earthlike Exoplanets, Lead Author: John Mather
SPACE STUDY IMPORTANCE FOR HUMAN LIFE AND BODY , Lead Author: Mahi Hemang Kumar Bhatt
A Coordinated Fleet of Flaglet-Scale Missions , Lead Author: Regina Caputo
Evolutionary Alignment Gravitational Loop Embodiment (EA-GLE) of the Precursor Alignment Core (PAC) Engine in the
Unified Anthropic Gravity Framework, Lead Author: Roberto Guenzani
Solar Gravitational Lens Observatory (SGLO), Lead Author: Slava G. Turyshev
Starshade: A Broad-Band, High-Throughput Architecture for ExoEarth Discovery and Characterization, Lead Author: Stuart
Shaklan
Ardua: Unveiling the Baryon Cycle from Stars to the Cosmic Web, Lead Author: Carlos Vargas



Summary Concept Matrix with Capabilities
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Capability includes:
Technology, e.g., detectors, optics, etc
Telescope infrastructures

Type of measurement
Orbit or location requirements (cis lunar, L2, etc)
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Summary Concept Matrix with Science Questions—Work in Progress

M

CMB

Sub-Hz Radio NIR-MIR Constellations X-Ray Imaging
Primary Approaches - Red (As per decadal Survey STM) R | Gravitational| | IR Poanizalion | supmilimeter | Samma& | NIRMIR | yyige Figig | UWOPICal | orgmay | UV & At
Mission Primary Science - Yellow spectroscopy Wave nterferometry pectra Interferometry osmic-Ray | In rometry Imaging nterferometery Apertures pectroscopy Spectroscopy ures
Secondary Science - Green Distortion
S e, T
host stars.
Identifying and characterizing Earth-like planets, particularly those X
in habitable zones.
Determining the composition and atmospheres. of potentially X
habitable planets.
Searching for biosignatures and other evidence of life beyond the
Solar System.
Understanding the processes governing star and planet formation. X X X
New Messengers and New Physics
Understanding the nature and growth of black holes. X
Understanding neutron stars and their extreme physics. X
Studying black-hole and neutron-star mergers. X
Understanding stellar explosions and other transient phenomena. X
Combining observations of electromagnetic radiation, gravitational X X X X % X X X
waves, neutrinos, and cosmic rays.
Investigating the earliest moments of the Universe.
Constraining the nature of dark matter and dark energy.
Testing fundamental physics under extreme conditions. X X
Understanding cosmic inflation and the origin of cosmic structure. X
Cosmic Ecosystems
Understanding how the first galaxies formed and evolved.
Determining how galaxies acquire the gas needed to form stars.
Understanding the circumgalactic and intergalactic media.
Determining how stars form within galaxies.
Understanding the formation and growth of supermassive black
holes.
Understanding feedback between stars, black holes, gas, and
galaxies.
Connecting galaxy evolution to the formation of stars and planetary X

systems.

Understanding galaxy evolution across cosmic time and across a
huge range of physical scales.

Begun classifying according to science using Astro2020 Decadal Survey Panel Questions
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We have begun mapplng our bins to the other PAGS harmonlzed bins

CMB Probe—H1

Gravitational Wave—H4

Radio/Submm Interferometry—HS5, H6, H7
FIR Interferometry —H16

MIR/FIR Spectroscopy —H17, H18
NIR-MIR Interferometry —H14

NIR-MIR Wide Field Imaging —H19

UVO interferometry —H12, H15

UV Spectroscopy

X-ray Imaging and Spectroscopy —H8, H9,H10
Gamma Ray/Cosmic Ray —H2, H3
Constellations of Small Apertures —H11
Novel Architectures —H12,H13,H20
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What have we learned so far?
COPAG has binned (classified) concepts into 13 types

These have binned according to capability and science

We have begun harmonizing the bins with the other two PAGs

What are the next steps?

Need to complete harmonization the COPAG concept type bins with the work of other
PAGs bins

Create matrices that maps the mission concept types against science and
capabilities (inspired by Enduring Quests, Daring Visions, Kouveliotou, et al. 2014)

This will be completed in the next two months

These results will be incorporated into a report to NASA Astrophysics Division Director
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