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NASA Astrophysics Research and Analysis (APRA)

• Supports instrumentation 
development, suborbital 
missions, CubeSATs. 

• Solicited every year (due in 
Jan/Feb). 

• Typically 1-3 year duration 
programs. 

• 15-page proposal + full 
budget.  

• It helps to have some 
preliminary data / prototype.
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Strategic Astrophysics Technology Gap Prioritization

Coronagraph Contrast and Efficiency in the Near IR
Coronagraph Contrast and Efficiency in the Near UV
Coronagraph Stability
Cryogenic Readouts for Large-Format Far-IR Detectors
Fast, Low-Noise, Megapixel X-ray Imaging Arrays with Moderate  

Spectral Resolution
High-Bandwidth Cryogenic Readout Technologies for Compact and Large-

Format Calorimeter Arrays
High-Efficiency, Low-Scatter, High- and Low-Ruling-Density, High- and 

Low-Blazed-Angle UV Gratings
High-Efficiency X-ray Grating Arrays for High-Resolution Spectroscopy
High-Performance Sub-Kelvin Coolers
High-Reflectivity Broadband Far-UV-to-Near-IR Mirror Coatings
High-Resolution, Lightweight X-ray Optics

High-Throughput, Large-Format Object-Selection Technologies for Multi-
Object and Integral-Field Spectroscopy

Integrated Modeling for HWO: Multi-Physics Systems Modeling, 
Uncertainty Quantification, and Model Validation

Large-Format, High-Resolution Far-UV (100 - 200 nm) Detectors
Large-Format, High-Resolution Near-UV (200 - 400 nm) Detectors
Low-Stress, Low-Roughness, High-Stability X-ray Reflective Coatings
Mirror Technologies for High Angular Resolution (UV/Visible/Near IR)
Optical Blocking Filters for X-ray Instruments
Scaling and Metrology for Advanced Broadband Mirror Coatings for HWO
Segmented-Pupil Coronagraph Contrast and Efficiency in the Visible Band
UV Multi-Object Spectrograph Calibration Technologies
UV Single-Photon Detection Sensitivity
Visible/Near-IR Single-Photon Detection Sensitivity

Tier-1 Technology Gaps

Tier-2 Technology Gaps
Advanced Cryocoolers
Broadband X-ray Detectors
Compact, Integrated Spectrometers for 100 to 1000 µm
Cryogenic Far-IR to mm-Wave Focal-Plane Detectors
Far-IR Imaging Interferometer for High-Resolution Spectroscopy
Far-IR Spatio-Spectral Interferometry
Heterodyne Far-IR Detector Systems
High-Performance Computing for Event Reconstruction
High-Resolution, Direct-Detection Spectrometers for Far-IR Wavelengths
High-Throughput Focusing Optics for 0.1-1 MeV Photons
High-Throughput UV Bandpass Standalone and Detector-Integrated Filters 

and Bandpass Selection

Improving the Calibration of Far-IR Heterodyne Measurements
Large-Format, High-Spectral-Resolution, Small-Pixel X-ray  

Focal-Plane Arrays
Large-Format, Low-Noise and Ultralow-Noise, Far-IR Direct Detectors
Low-Power Readout and Multiplexing for CMB Detectors
Millimeter-Wave Focal-Plane Arrays for CMB Polarimetry
Optical Elements for a CMB Space Mission
Starshade Deployment and Shape Stability
Starshade Starlight Suppression and Model Validation 
Stellar Reflex Motion Sensitivity: Astrometry
Stellar Reflex Motion Sensitivity: Extreme Precision Radial Velocity
Warm Readout Electronics for Large-Format Far-IR Detectors 

Broadband X-ray Polarimeter
Charged-Particle-Discriminating X-ray/Gamma-Ray Detectors
Dynamic Switching for Ultra-Low-Power, High-Resolution Charge Readout
High-Energy-Resolution Gamma-Ray Detectors
Large-Aperture Deployable Antennas for Far-IR/THz/sub-mm Astronomy for 

Frequencies Above 100 GHz
Large Cryogenic Optics for the Mid IR to Far IR
Large Field-of-View and Effective-Area Gamma-Ray Detectors

Low-Power, Low-Cost Semiconductor Detectors
Low-Power Readout for Silicon Photomultipliers
Photometric and Spectro-Photometric Precision of Time-Domain and  

Time-Series Measurements
Precision Timing Measurement Technology
Radiation-Tolerant, Photon-Counting Light Detectors
Sensitive Spectrometer for CMB Spectrum Measurement
UV/Optical/Near-IR Tunable Narrowband Imaging Capability

Tier-3 Technology Gaps

Advancement of X-ray Polarimeter Sensitivity
Detection Stability in Mid-IR

Non-Strategic

Since 2019, the COR, ExEP, and PhysCOS Program Offices biennially generate a joint list of strategic Astrophysics 
technology gaps. The full details of the process can be found on our technology website (URL on p. 30). Briefly, the 
Program Offices start from the previous cycle’s list, remove old non-strategic gaps, add new entries of technology gaps 
relevant to strategic Astrophysics missions, merge entries that overlap, and score each remaining gap on four criteria:  
(a) strategic alignment, (b) benefits and impacts, (c) urgency, and (d) scope of applicability.

This prioritization cycle is informed by the Astro2020 report and the recently concluded work of the HWO Science, 
Technology, and Architecture Review Team (START) and Technical Assessment Group (TAG). Astro2020 provides  
a sweeping and compelling vision of polychromatic electromagnetic and GW observatories peering deep into the cosmos, 
providing time-domain and multi-messenger observations of general astrophysics phenomena, as well as searching for 
and imaging and characterizing exo-Earths.

Astro2020 recommended the following strategic space observatories:
 A 6m-class IR/Optical/UV observatory to be launched during the first half of the 2040s (HWO);
 A Far-IR Flagship to be launched later than the 2040s;
 An X-ray Flagship, also to be launched later than the 2040s (before, after, or in parallel to the Far-IR Flagship);
 A Far-IR or X-ray Probe mission to be launched in the early 2030s; and
 A second Probe to be launched about 10 years later, either X-ray or Far-IR (whichever isn’t selected as the first Probe) 

or a CMB Probe, with another Probe to be launched each decade thereafter.

Astro2020 recommends investing in strategic technologies for HWO throughout this decade, and for the Probes starting 
later in the decade. Technologies for the Far-IR and X-ray Probes will likely also be applicable to the Flagships planned 
for the same wavelengths. With the first Probe expected to launch within 7-10 years, technologies enabling it will already 
need to be fairly mature, with some work possible if funded directly.

The 2024 Technology Gap Prioritization
This cycle, the Program Offices assessed 49 technology gaps from 2022 (all but the eight non-strategic gaps), plus 29 
gaps from the HWO START/TAG, and 33 community entries – for a total of 111 gaps. These 111 gaps were assigned to the 
three Programs – 40 to COR, 35 to ExEP, and 36 to PhysCOS. The Executive Committees (ECs) of COR's Program Analysis 
Group (COPAG) and PhysCOS's Program Analysis Group (PhysPAG) reviewed the gaps assigned to their respective 
programs. ExEP technologists also reviewed their assigned gaps, during which they added two new gaps. The COPAG EC 
merged or removed 15 gaps deemed not strategic technology gaps within APD’s payload focus, leaving 25 COR gaps. The 
PhysPAG EC similarly merged or removed 13 gaps, leaving 23 PhysCOS gaps. ExEP technologists defined 13 top-level 
gaps, moving other gaps to be sub-gaps. Each of the three Program Offices then prioritized its remaining gaps with the 
participation of managers; scientists, technologists, and subject matter experts from APD and all three Program Offices;  
as well as independent reviewers. Finally, the three resulting gap lists were merged into the unified, prioritized Astrophysics 
Technology Gap List of 61 gaps shown on the right. This list will inform APD technology development planning as well  
as decisions on what technologies to solicit, and will be considered when making funding decisions.

Technology Gap Priorities
The four gap priority tiers are in descending priority order. Gaps within any given tier are arranged alphabetically, as they 
are considered to be of equal priority. The Program Offices recommend soliciting proposals to close as many Tier-1 gaps 
as possible, soliciting proposals to close Tier-2 gaps as resources allow, and deferring work on Tier-3 gap technologies for 
the time being. Non-strategic gaps are ones deemed not relevant for any strategic mission or activity.

For full information on these technology gaps, visit the PhysCOS/COR or ExEP Program Office website (see page 30).

National Aeronautics and Space Administration

Astrophysics Division
Science Mission DirectorateNP-2024-9-339-GSFC
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Roman Technology Fellowship

• Eligible if you are early 
career and the PI of a 
funded APRA project. 

• Comes with seed funding 
that you can access if you 
get a permanent-track 
position—essentially, 
NASA contributes to your 
startup. 

• ~3 awards per year.



Ups and downs (from personal experience)

• It took me three attempts to 
get my first APRA proposal 
funded (and two attempts to 
get it renewed). 

• Instrumentation communities 
tend to be small. It is easy to 
feel alienated if you are trying 
to break into a new field. 

• I found it very helpful to meet 
(and become friends) with 
other instrumentation 
scientists at my career stage. 



Graduate students

• Do not shy away from getting involved in 
instrumentation projects. 

• Your research group and network of collaborators 
are a huge asset. Make the best use of it! 

• Make an effort to understand how every aspect of 
your instrument / experiment works.  

• Apply for a NASA FINESST graduate fellowship.  
• Instrumentation expertise puts you at a very good 

position for finding a good postdoc. Graduates with 
hardware experience “fly of the shelves”.



Graduate students

• Try to convert conference proceedings into refereed 
journal articles (JATIS, Astroparticle Physics, 
Physics, NIM A). 

• Attend the SPIE Astronomical Telescopes 
conference (next one in Summer 2026). 

• Discuss with your advisor whether you can identify 
a “side” project that will lead to publications.  

• Don’t count yourself out of prize postdoctoral 
fellowships such as the Hubble.  

• Volunteer to be a note-taker at a NASA grant review 
panel.



Postdocs

• Ask for what facilities you will have access to at your 
institution—clean room, specialty equipment, lab space, seed 
funding? 

• Ask/negotiate for some percentage of your time that you can 
spend on your “side” project. 

• Identify experts that you can ask for advice / bounce your 
idea—they may not be in the Physics or Astronomy 
department!. 

• If you are on a running project, consider if there is a small 
spin-off of it that you could make yours (and write an APRA!) 

• When applying for faculty positions, have a picture of what 
your lab will look like (how much space you need?), and a 
spreadsheet with all the equipment you need (with $ value). 



Thanks for your 
attention!

and good luck! 
Feel free to reach out if I can be of any help: errando@wustl.edu

mailto:errando@wustl.edu

