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Exoplanet Exploration Program
ExEP’s Technology Focus

• ExEP technology goals are focused on enabling or enhancing 
the capability to directly image and spectrally characterize 
exoplanets from space 
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Exoplanet Exploration Program
ExEP Technology Gap Lists

https://exoplanets.nasa.gov/exep/technology

https://exoplanets.nasa.gov/exep/technology


Exoplanet Exploration Program
This year’s New Selection Criteria

1. Technology Gaps considered for tracking and development by the ExEP must support APD 
exoplanet science missions:

• as described in the Astrophysics Implementation Plan
• directed through the Science Mission Directorate
• selected through open competition
• or described in the APD 30-year roadmap

2. The subset of these gaps that either enables or enhances the direct detection and 
characterization of exoplanets, are prioritized onto the ExEP Technology Gap List. 
 Technologies that address these gaps are the ones prioritized for development and considered for 

resource allocation
 The list is published in the annual Technology Plan Appendix
 Some of these technologies may be funded outside of the ExEP and will require collaboration 

amongst programs.

3. The remaining technology gaps are considered to benefit exoplanet science and will be 
captured onto a second list: “List of Other Technology Opportunities That May Benefit 
Exoplanet Science” in the annual Technology Plan Appendix 
• These gaps will be tracked and re-evaluated annually for potential prioritization



Exoplanet Exploration Program

Technology Selection and Prioritization 
Process

ID Activity Date

1 Technology needs input window opens 06/08/16

email all three PAGs: Technology Gap Lists, input forms, process explanation

presentation at June ExoPAG 06/12/16

2 Technology window closes 08/26/16

3 Technology Gap Selection and Prioritization Criteria Peer Review 09/08/16

4 Selection and Prioritization Criteria Review by independent review board convened by ExoTAC 09/21/16

5 Technology Gap Assessment Peer Review 10/07/16

6 Technology Gap Assessment Review by review board convened by ExoTAC 10/21/16

7 Technology Gap Lists inform TDEM amendment mid-Nov

Technology amendment released through NSPIRES mid-Dec

8 ExEP Technology Plan Appendix updated and posted 12/22/16

Presentation at January ExoPAG 01/02/17

9 TDEM Proposal Deadline 03/17/17

10 TDEM Awards Selected Aug 2017

✔

✔
✔

✔
✔

✔



Exoplanet Exploration Program
Input from the community

• Received 21 
– 7 from LUVOIR STDT 
– 2 from HabEx STDT 
– 8 from Far-IR Surveyor STDT 
– 4 from community at large

• Most can be consolidated with existing gaps or each other
• Four enhancing technology gaps added to the gap list

– UV Ultra-low Noise Detector (LUVOIR)
– UV/NIR/Vis Mirror Coatings (LUVOIR/HabEx)
– Extreme Precision Ground-based Radial Velocity (HabEx)
– Mid-IR Spectral Coronagraph (OST)

• Four items for the Watch List
– Sub-Kelvin Coolers (OST)
– Advanced Cryocooler (OST)
– mid-IR ultra-low noise detectors (LUVOIR)
– Astrometry



Exoplanet Exploration Program
2017 Prioritization Criteria

Impact 
(weight: 10)

4: Critical technology - required to meet mission concept objectives; without this technology, applicable 
missions would not  launch
3: Highly desirable - not mission-critical, but provides major benefits in enhanced science capability, 
reduced critical resources need, and/or reduced mission risks; without it, missions may launch, but 
science or implementation would be compromised
2: Desirable - not required for mission success, but offers significant science or implementation benefits; 
if technology is available, would almost certainly be implemented in missions
1: Minor science impact or implementation improvements; if technology is available would be 
considered for implementation in missions

Urgency
(weight: 10) 4: reduced risk needed for missions currently in pre-formulation or formulation.

3: In time for the Decadal Survey (2019); not necessarily at some TRL but reduced risk by 2019.
2: Earliest projected launch date < 15 yr (< 2030)
1: Earliest projected launch date > 15 yr (> 2030)

Trend
(weight: 5)

4: (a) no ongoing current efforts, or (b)  little or no funding allocated 

3: (a) others are working towards it but little results or their performance goals are very far from the 
need, (b) funding unclear, or (c) time frame not clear 
2: (a) others are working towards it with encouraging results or their performance goals will fall short 
from the need, (b) funding may be unclear, or (c) time frame not clear 

1: (a) others are actively working towards it with encouraging results or their performance goals are 
close to need, (b) it's sufficiently funded, and (c) time frame clear and on time

Footnote: to be deemed “ready,” the technology is available to NASA at TRL 6 by the earliest possible
Preliminary Design Review (PDR) of a mission; or at TRL 5 by the start of Phase A



Exoplanet Exploration Program
2017 ExEP Technology Gap List

Sub-Kelvin Coolers
Advanced Cryocooler
Mid-IR Ultra-low Noise Detector
Astrometry

Enabling Gap
Enhancing Gap

Watch List

Watch List

Prioritized List
Gap ID Gap Title Impact Urgency Trend Total

S-2 Optical Performance Demonstration and 
Optical Modeling 4 4 2 90

CG-1 Large Aperture Mirrors 4 3 3 85
CG-2 Coronagraph Architecture 4 3 3 85

CG-6 Mirror Figure (Segment Phasing) Sense & 
Control 4 3 3 85

CG-7 Telescope Vibration Control 4 3 3 85
CG-9 NIR Ultra-Low Noise Detector 4 3 3 85
S-1 Control Edge-Scattered Sunlight 4 4 1 85
S-3 Lateral Formation Flying Sensing 4 4 1 85
S-4 Petal Shape 4 4 1 85
S-5 Inner Disk Deployment 4 4 1 85
S-6 Petal Deployment 4 4 1 85
CG-3 Low-Order Wavefront Sensing and Control 4 3 2 80
CG-5 Deformable Mirrors 4 3 2 80
CG-8 Visible Ultra-Low Noise Detector 4 3 2 80
M-1 Extreme Precision Radial Velocity 3 3 3 75
CG-4 Post-Data Processing 4 2 2 70
CG-9 UV/NIR/Vis mirror coatings 3 3 2 70
CG-10 Mid-IR Spectral Coronagraph 2 3 3 65
CG-11 UV Ultra-low noise detector 2 3 2 60



Exoplanet Exploration Program
Changes to Existing Gaps

• Technology gap CG-6: “Mirror Segment Phasing Sensing and 
Control” -> “Mirror Figure Sensing and Control”

• Control of polarization aberration explicitly added to 
language of gap CG-2 ”Coronagraph Architecture and Optics”



Exoplanet Exploration Program
Conclusions

• Final 2017 Technology Gap List to come with updated ExEP
Technology Plan Appendix
– Pending iteration with STDT’s for better SOA
– TDEM amendment later this year

• Presentation at Winter ExoPAG meeting in Grapevine TX
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BACKUP SLIDES
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ExEP Technology Gap List 

ExEP Technology Selection and Prioritization 
Process

21 New Technology 
Gaps from Exoplanet 

Community

14 Technology gaps 
carried over from 

2016

Selection:  enables or 
enhances direct 
detection and 

characterization of 
exoplanets?

Selection and 
Prioritization 
Criteria:
• Peer reviewed
• Exo-TAC 

reviewed 

No, but could 
benefit exoplanet science  

Yes
List of Technologies 

that Benefit 
Exoplanet Science, 
aka “Watch List”

Prioritize technologies 
according to criteria 

(Impact, Urgency, and 
Trend)

Reviewed by 
Exo-TAC

Neither enhancing 
nor enabling

not 
accepted
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