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The Astrophysics Technology Gap List

• APD technologists maintain a prioritized Technology Gap List to help guide 
NASA’s technology investments to enable or enhance future astrophysics 
missions in Decadal report

• Gap List addresses technology for all three APD thematic programs: PhysCOS, 
COR, ExEP

• ExEP’s technology focus has been on the technology program towards a future 
exoplanet direct imaging mission which became Habitable Worlds Observatory 
(HWO) as recommended in the 2020 Decadal report

Recommendation: NASA

should embark on a program 

to realize a mission to search 

for biosignatures from a 

robust number of about ~25 

habitable zone planets and to 

be a transformative facility for 

general astrophysics.



Technology Gaps

• https://science.nasa.gov/astrophysics/programs/astrophysics-division-
technology/technology-gaps/ 

• The science objectives define technology Performance Objectives

• The “Gap” is between Current State of the Art and Performance Objectives

• Multiple technologies could be candidates to close the gap
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Where to Find More Details

• Astrophysics Biennial Technology Report (ABTR)

– Technology gaps for all three NASA Astrophysics 
Division programs

– 2026 ABTR is in progress, release expected ~Mar 2027

• Technology Gap Website

– https:/science.nasa.gov/astrophysics/programs/astrop
hysics-division-technology/technology-gaps/

• Astrophysics Division Technology Website

– https://science.nasa.gov/astrophysics/programs/astro
physics-division-technology/

• Database of technology investments:

– https://esto.nasa.gov/Astrophysics/
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Where does the Gap List come from?

• APD’s Biennial Technology Selection and Prioritization Process:

– Identify Technology Gaps applicable to Astrophysics strategic objectives as 
described in the Decadal Survey (2021)

– Rank Technology Gaps to prioritize them for investment via competed and 
directed means

– Inform the community of NASA’s technology needs for Astrophysics

• Candidate Gaps are submitted by the community of scientists, technologists 
and engineers; also generated by Program Office technologists

– Gap solicitations will open in January after the Ad ASTRA study selections 
are announced

– The submission 2024 form with instructions can be found on the APD 
website (the form may be updated for 2027) 
https://assets.science.nasa.gov/content/dam/science/astro/technology/Te
ch_gap_form_2024-09-27.docx

• The APD program offices consolidate and/or edit gap submissions with advice 
from PAGs (PhysCOS/COR) or ExoTAC (ExEP), and loop back with originators
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Technology Gap Submission Form
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Gap List Prioritization

• Each Gap receives a prioritization score in each of four criteria:

– Strategic Alignment with APD objectives

– Benefits and Impacts

– Urgency

– Scope of Applicability

• Draft prioritization scores assigned by ExEP/PhysCOS/COR program office 
technologists and scientists

• Final prioritization done with ExoTAC (ExEP), Technology Management 
Board (PhysCOS/COR)

• Based on prioritization scores, Gaps are divided into priority tiers
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2024 APD Technology Gap List in priority tiers

Technology 

Gaps 

transitioned 

to HWO

ExEP

Technology 

Gaps



Decadal Survey and the Gap List Update this Year

• Technology Gap List update for 2027 will be responsive to ASTRA Initiative

– Possibly new capabilities needed to implement ASTRA Initiative studies → new 
technology gaps

– Strategic Alignment criterion will be adjusted to reflect selections of ASTRA 
studies and ASTRA roadmap

– The gaps inform APDs strategy and planning, and the process will be 
responsive to ASTRA.

• Gap List Update schedule is driven by plans for Astrophysics Research Technology 
(ART, which subsumes SAT and APRA) 2027 (may change):

– Amendment for ART released in ~May, late summer deadline

– Gap List planned for delivery to public in ~May

– Note that HWO will manage and fund their own technology development

• Based on decadal recommendations, APD may choose to direct some technology 
funding, or create more focused competitions, adjusting SAT call accordingly
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Next Steps

• Think about technology needed for ASTRA Concepts

• Submit new Technology Gaps

– Technology Gaps (new and updated) can be submitted starting January 
12, 2027 through Feb 12, 2027

• New Gap List will be released to coincide with SAT amendment

– On current schedule, this is ~May 2027 (subject to change)

10



BACKUP
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Prioritization Scoring Guidelines from 2019
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General Description/ Question 4 3 2 1 0

Strategic 

Alignment
10 4 40

How wel l does the technology align with 

Astrophysics science and programmatic

priorities of current programmatic guidance 

(i.e., AIP, Roadmap, Decadal Survey)?

Technology enables science with in 

mission concept receiving highest 

current programmatic consideration 

in AIP or Roadmap (4 for approved 

APD missions/contributions (LISA, 

Athena), SOFIA, and 3.5 for 

STDTs)

Technology enables science with in 

mission concept receiving medium 

current programmatic consideration 

in AIP or Roadmap (non-STDT 

surveyors (CMB Polarization 

Surveyor or  IP)

Technology enables science 

within mission concept 

receiving low current 

programmatic consideration 

in AIP or Roadmap 

(Mappers)

Technology enables science 

within mission concept not 

considered in AIP or 

Roadmap, but posi tively 

addressed in Decadal Survey

Technology does not 

enable science within 

any mission concept 

considered by current 

Astrophysics 

programmatic guidance

Benefits and 

Impacts
8 4 32

How much impact does the technology 

have on applicable mission(s)? To what 

degree does the technology enable and/or 

enhance achievable science objectives, 

reduce cost, and/or reduce mission risks?

Critical and key enabling 

technology; required to meet 

mission concept objectives; without 

this technology mission would not 

launch or science return would be 

significantly impaired

Highly desirable; not mission-critical 

to mission objectives, but significantly 

enhances science capability, reduces 

critical resources needed, and/or 

reduces mission risks; without it, 

missions may launch, but science 

return would be compromised

Desirable - not required for 

mission success, but offers 

moderate science or 

implementation benefits; if 

technology is available, 

would almost certainly be 

implemented in mission

Minor science impact or 

implementation 

improvements; if technology 

is available would be 

considered for 

implementation in mission

No science impact or 

implementation 

improvement; even if 

available, technology 

would not be 

implemented in mission

Urgency 5 4 20

Given anticipated complexity and “length” 

of gap (informed by relevant ongoing efforts), 

assessed against the time available until 

anticipated launch and/or other schedule 

drivers, how urgently does the gap need to 

be addressed?

Estimated schedule margin of 0% 

or less (i.e., negative)

Estimated schedule margin is 

greater than 0% and less than or 

equal to 20%

Estimated schedule margin 

is greater than 20% and less 

than or equal to 40% 

(SOFIA)

Estimated schedule margin is 

greater than 40% and less 

than or equal to 60%

Estimated schedule 

margin is greater than 

60%

Scope of 

Applicability 2 4 8

How cross-cutting is the technology? How 

many Astrophysics programs and/or 

mission concepts (including Explorers and 

Probes) could it benefit?

Applies to more than one high-priority 

strategic Astrophysics mission 

concepts (High priority means SA >3)

Applies to one high-priority strategic 

Astrophysics mission concept and 

one or more other strategic mission 

concepts

Applies to more than one 

strategic Astrophysics 

mission concept

Applies to just one strategic 

Astrophysics mission concept 

and at least one non-strategic 

Astrophysics mission (e.g., 

Explorers, Probes, etc.)

Applies to only one 

strategic Astrophysics 

mission, or one or 

more non-strategic 

missions



CG-2: Coronagraph 
Architecture

Detection Sensitivity

Angular 

Resolution

Contrast

CG-3: Deformable 
Mirrors

CG-4: Data
Post-Processing

Contrast Stability

CG-5: Wavefront 
Sensing and Control

CG-1: Large Monolith
Mirrors

CG-1: Segmented 
Mirrors

CG-6: Mirror Segment Phasing

CG-7: Telescope Vibration 
Sensing and Control or Reduction

V-NIR Coronagraph/Telescope Technology Gaps

Ultra-low Noise Visible (CG-8)
 and Infrared (CG-9) Detectors



Starshade Technology Gaps

(1) Starlight Suppression

Suppressing scatted light off petal 

edges from off-axis Sunlight (S-1)

Fabricating the 

petals to high 

accuracy (S-4)

(2) Formation Sensing  

(3) Deployment Accuracy 

and Shape Stability

Sensing the lateral offset 

between the spacecraft (S-3)

Positioning the petals to high accuracy, blocking on-axis starlight, 

maintaining overall shape on a highly stable structure (S-5)

Suppressing diffracted light from on-axis 

starlight and optical modeling (S-2)



UV Detection 

Sensitivity

UV Contrast

CG-10 UV/V/NIR Mirror Coatings

M-1: Ground-based Ultra-high 
Precision Radial Velocity

Other Technology Gaps

CG-12: Ultra-low Noise UV Detectors 

Stellar Reflex 

Motion Sensitivity

M-2: Laser Frequency 
Combs

 for Space-based EPRV
M-3: Astrometry

Transit Spectroscopy

Sensitivity

M-4: Ultra-stable Mid-IR Detectors 
for Transit Spectroscopy
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