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Inspiration from Jake Connors (GSFC) COPAG spreadsheet mapping concepts to technology and science questions

Note: This is not a heat map of what is most in demand, more a representation of what was submitted or discussed!

Radio 

Spectroscopy



Spectrometry
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Numerous science cases and 
submitted ASTRA concepts require 
high spectral resolving power (R > 

10,000).  Novel technologies enable 
this in smaller packages:

• High-Resolution Dispersers 
(Etalons, VIPAs, Echelles, LFCs, 

Photonics)
• Diffraction Gratings / GRISMs / 

Immersion Gratings

Credit: Nikola+ (2024), Gunther+ (2026)



Wide Field Imaging and/or High Spatial Resolution
MacGregor

High Spatial Resolution

High surface-accuracy, deployable 
primaries, fluidic mirrors, etc.

Super-resolution imaging (Spatial mode 
demultiplexing)

Credit: Reynolds+ (2023)

Wide Field Imaging

Ultra-wide field imaging

Fast mapping

Integral field /  multi-object spectroscopy

Credit: Zhang+ (2022)



Novel Detectors
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Superconducting detectors 

Atom interferometers and atomic clocks 
(gravitational waves)

Credit: Matt Shaw, Jake Connors

Bolometers vs. photon counting detectors 
vs. energy-resolving detectors



Novel Detectors
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Credit: Jake Connors

Work ongoing to 
push lines separating 

regimes to higher 
temperatures and 

longer wavelengths 



Interferometry 

There are multiple potential approaches to interferometry in space:

• Boom-Connected / Deployable Apertures
• Free-Flying Apertures 

• Lunar Surface
• Nulling, Mach Zehnder, Hanbury Brown and Twiss, etc.

Key deciding factors on modality are wavelength regime and required baseline length  
Depending on approach, must also consider beam combining and/or precision timing/metrology
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Credit: Weaver+ (2026), Eduardo Bendek, Joseph Lazio



Novel Architectures and Approaches
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Multi-Mission Capabilities

• Constellations of small satellites
• Fleet of flaglets

• Disaggregated observatories
• Servicing, starshade, common 

platforms, etc.

Multi-Wavelength and Multi-Messenger

• Many of the exciting science questions 
we identified on Day 1 require 
observations at more than one 

wavelength or messenger

Credit: Caputo et al. (2026), Daniel Apai



Infrastructure
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Strategic infrastructure advancements 
cross wavelength regimes and enable a 
wide variety of different approaches:

• Cryocoolers (Radio, IR, Optical, X-ray)
• Optical Communication (radio 
interferometry, ultra wide field IR, 

TDAMM)
• Precision Pointing (optical 

interferometry, coronagraph, X-ray)
• Inter-aperture Metrology 
(interferometry, constellations) 

Credit: DiPirro+ (2025)



Infrastructure
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Credit: Elvis+ (2023)

Larger, cheaper launch vehicles enable 
different architectures and simplify designs 

Artemis infrastructure offers new 
opportunities for astronomy on the Moon

Credit: van Belle+ (2024)



Time Domain Responsivity
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TDAMM science requires unique capabilities that are often overlooked:

• Fast response times
• Fast downlink / alert notifications (to coordinate with other wavebands)

• Large field of regard / sky coverage
• Fast tracking (for solar system objects and ISOs)

Incorporating these ideas into any new observatory enables more TDAMM science

Or is a dedicated TDAMM observatory platform required?

Credit: Kocevski+ (2026)
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Artificial Intelligence
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Credit: XKCD

For better or for worse, we are in the era of AI

How can we leverage it to make mission design 
better and more efficient?

• Design iteration

• Simulations

• Data analysis

• Autonomy (servicing at L2?)

Human creativity and vetting of final designs 
remains critical



Technology Crossover 
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We should leverage technology development from other communities:

• Planetary (laser communications, dust mitigation)
• Helio (solar blind UV detectors, space-based radio interferometry)

• Earth Science (satellite swarms, spectroscopy, long-term NASA support model of 
upgradable space projects)



Planning an 
Astrophysics Fleet 

for the Future
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We are launching exciting 
new missions (Go Roman 

Go!), but we are also 
losing capabilities



Possibly Controversial Ideas
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Flagships are amazing but they take decades to build and cost billions of dollars.  If we 
continue to focus our energy here, we could lose our multi-wavelength view of the 

Universe.  Multiple smaller missions designed for specific science cases could get A LOT of 
exciting science done and still offer GO opportunities.  We need to consider both options.

We should reevaluate how we support technology development.  Funding this work early 
(before architecture trades) can derisk future missions.

We should reuse technology – not everything has to be bespoke for every mission.  A 
common astrophysics platform(s) could enable a modular approach to building 

observatories at the probe and below scale. Learn from industry partners!

We need to drive technology from the exciting science questions.  All wavelengths 
contribute something interesting.  Pitting wavelength communities against each other is 

not the best way to move our field forward. 



MacGregorNote: This graphic attempts to trace the ‘most frequently’ discussed technology to address specific science questions.  

In fact, many of these science questions can be address by observatories operating at multiple wavelengths!

Note: These categories are large and there are multiple architectures and 

science cases in each bin!
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