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Telecon Agenda 

• Introduction - Renyu Hu 

• JATIS Special Issue on Starshade – Jon Arenberg, Rebecca 
Jensen-Clem, Anthony Harness 

• Efficient high-order accurate Fresnel diffraction via areal 
quadrature and the nonuniform fast Fourier transform – Alex 
Barnett 

• Mapping the observable sky for a Remote Occulter working 
with ground-based telescopes – Eliad Peretz 

• Open Floor for Discussion 
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Motivation for Starshade Science and 
Industry Partnership 

The purpose of the Starshade SIP is to maximize the 
technology readiness level of starshades to 

enable potential future exoplanet science missions. 

• Starshades (or External Occulters) are one of the starlight suppression 
technologies for high contrast imaging of exoplanets and are baselined for 
large- and probe-class mission concept studies funded by the NASA 
Astrophysics Division for submission to the Astro2020 Decadal Survey. 

• The Astrophysics Division authorized the Exoplanet Exploration Program 
(ExEP) to execute a directed technology development activity to 
advance starshades to Technology Readiness Level (TRL) 5. 

• The Starshade Technology Development Activity to TRL5, or S5, follows 
an approved Technology Development Plan with technology milestones 
that respond to documented mission performance requirements. 

• The ExEP recognizes that robust and impactful technology maturation 
requires ongoing consideration of new technology approaches and new 
mission concept drivers. 
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https://exoplanets.nasa.gov/exep/technology/starshade/ 

4 

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


 

  

 

 

 

 

 

 

  

  

 

    

 

S5 Technology Milestones Scorecard 

Complete June 2020 Complete June 2023 

Starlight 
Suppression 

Scattered 
Sunlight 

Formation Flying 

Shape Accuracy 

Shape Stability 

Contrast NB Contrast BB Modeling 
1A 1B 2 

Edges 
3 

Sensing 
4 

Critical Features 

Petal Truss Bay Inner Disk Petal 
5A 7A 7C 5B 

Milestone Completed 

Report under Review 

In Progress 

Not Started 

All Features 

Truss Bay Inner Disk 
7B 7D 

Petal Inner Disk Inner Disk Petal 
6A 8B8A 6B 
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Expected Outcomes of the Starshade SIP 

1. Identify solutions to challenges faced by the S5 development 
activity; 

2. Propose new approaches, techniques, and research beyond 
planned S5 activities that can maximize starshade technology 
readiness; 

3. Document new mission concept drivers for starshade technology 
performance requirements; 

4. Maintain alignment between S5 technology development activities 
and future mission needs; 

5. Facilitate groups of investigators to communicate research, new 
technology, and new mission concepts across disciplinary, 
organizational, and geographic boundaries; 

6. Enable continued participation of the community in NASA’s 
starshade technology development activities. 
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Starshade Science and Industry Parnership (SIP) 
Tier 2 Schedule 

2/26/2021 

 Telecons

 Small Business
 Set-Aside Contracts

 Technology & Science
 Working Group

 SIP Forums

 SIP Briefing for NASA

 Starshade Data
 Challenge 

Milestone 

2018 2019 2020 2021 

N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S 

4/15 

12/18 4/4 6/6                 8/8 1/24 8/20 10/15 12/17 

2/26 
Dear Colleague 
Letter 

3/25 
FF Optic                 Error Budget 

1/31

Selection 

                 & Risk Matrix 

Released 
Award for 

Proposals Due 

 

 
     

 

 

 

 
 

 

 
 

 
 

  

   

  
 

  
   

 

 
 

 
 

Subcontracts
         Selection 

O 
5/2 7/9 

Mech Mech 9/24 11/19 

2/28 
RFP Proposals Due Released 

6/17 
3/1 Award Date 

for Subcontracts 

6/5 7/8 
Announce TSWG 

Membership Kickoff 

9/18-19 2/6-7 
SIP Forum #1 SIP Forum #2 
Pasadena, CA Boulder, CO 

9/23 
S5 Assessment Review 

11/12 2/4 
Briefing #1 Briefing #2 (TBC) 

12/31 
Small Business Contract 
Final Reports 

End of CY20 
Extend SIP & TSWG 
until Astro2020 Release 

9/17 10/16 
RFP 

9/30 
Data Challenge 

Final Reports 

Planned Activity Delivery 



 

         
     

         

   
     
     
    
     
        
     
   
       

SIP Activities 

• SIP Forums #3 and #4 are replaced by a series of SIP telecons 
– Topics from TSWG recommendations and other SIP activities 
– 10am PT on the third or fourth Thursday of each month 

• Agenda of SIP telecons 
– Aug: Stray light analyses. Starshade data challenge announcement 
– Sep: Mechanical milestones. Starshade data challenge Q&A 
– Oct: Presentations from ATA and Zecoat 
– Nov: Effects of binary companions and other astrophysical backgrounds 
– Dec: Presentation from Opterus / Roman exoplanet imaging data challenge 
– Mar: JATIS special issue on starshade 
– Apr: Presentation from Tendeg 
– Will be keen on adding student and postdoc presentations 
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Starshade Exoplanet Data Challenge 

• Objectives of the Data Challenge 
– Validate requirements from science to key performance parameters 
– Quantify the accuracy of calibration of solar glint and exozodiacal light 
– Prepare science community for analyzing starshade exoplanet observations 

• Two teams have been selected from submitted responses to a JPL 
Request for Proposals 

• S5 are preparing synthesized images for the data challenge 
– The simulated images will include effects of optical edge coating, exozodiacal 

disk, formation flying variability, and slit/prism spectroscopy 

• Community kick-off meeting took place in January 
– The first set of the simulated images made public through a dedicated webpage: 

• https://exoplanets.nasa.gov/exep/technology/starshade-data-challenge/ 
– An overview of the design and rationale of the data challenge to be published in 

the JATIS Special Issue: 
• https://arxiv.org/abs/2103.09359 

– The second data release and community telecon expected in early April 
– The Data Challenge is open to the general astronomy and exoplanet community 
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Telecon Agenda 

• 

• 

Introduction - Renyu Hu 

JATIS Special Issue on Starshade – Jon Arenberg, Rebecca 
Jensen-Clem, Anthony Harness 

• Efficient high-order accurate Fresnel diffraction via areal 
quadrature and the nonuniform fast Fourier transform – Alex 
Barnett 

• Mapping the observable sky for a Remote Occulter working 
with ground-based telescopes – Eliad Peretz 

• Open Floor for Discussion 
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Closing 
Future telecon topics 

• Starshade SIP mailing list: Follow instructions at 
https://exoplanets.nasa.gov/exep/technology/starshade/ 

• Suggest telecon topics and student & postdoc presentations 
to: 

– Gary Blackwood and Renyu Hu 

– Simone D’Amico, Chair of TSWG 

• Open the floor for further discussion 
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Contact Information 
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• Gary Blackwood, NASA ExEP Manager, Starshade SIP Chair 
– Gary.blackwood@jpl.nasa.gov 
– W: 818 354 6263 
– M: 818 458 0507 
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– W: 818 354 6090 
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