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3Why GOMAP? Decades of research-based consensus on megaprojects 

A variety of documents from internal, external, and oversight groups all point to a 
consistent set of problems & solutions for large/flagship projects, across sectors 

Independent 
Research Papers 

Mission Concept 
Reports 

SMD Internal Study 
on Flagship Projects 

National Academy 
Recommendations 

GAO Report on 
Major Projects 

3 



4Advancing the HWO Concept 

Timeline 



         

 5Historic Concept Studies leading up to HWO 

TPF ATLAST HDST LUVOIR HABEX 

2016-2019 2016-2019 2002-2011 2008-2015 2015 

By other names, HWO-like concepts have been studied for decades 
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https://exoplanets.nasa.gov/internal_resources/2232_Session-2_1_Linking_Science_and_Mission_Architecture-John_Ziemer.pdf 

Advancing the HWO Concept 



  

  
 

 
 

 
  

 

  

  

 
  

 

 

7Near-Term HWO HWO By Astro2030 

Goal: 
• Successful independent assessment 

Objectives: 
• Ready for mission formulation 
• Concept Maturity Level 5 
• Technologies ≥ TRL 5 
• Science Traceability Matrix finalized 

Roadmaps for: 
• Concept Maturity Level 8 
• Technology Readiness Level ≥ 6 

Goal: 
• Efficient project ready for funding 

Objectives: 
• Ready for formal Pre-Phase A 
• Concept Maturity Level 3

Technologies at TRL4 
• Science goals & objectives explored 

Roadmaps for: 
• Concept Maturity Level 5 
• Technology Readiness Level ≥ 6 
• Science Traceability Matrix Definition 



   

                     
 

 

 

  

8 

8 

The Science, Technology, Architecture Review Team (START) 
Acting groups: 

The START + Mentoring 
Super START: Science Analysis 

Precursor Science 
Extreme Precision Radial Velocity 

Responsibility: 
HWO Scope 

Objectives: 
HWO Goals, Objectives, & Observations 

Build in Robust Margins 
Roadmap Science Traceability Matrix (STM) 

Identify Performance Breakpoints 
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Example of an HWO Quantified Science Goal 

The START will quantify all HWO science goals, 
and their response to architecture properties. 



  

                         
  

 
  

   
 

           

10The Technical Assessment Group (TAG) 

10 

Acting groups: 
The TAG + Mentoring 

Super TAG: Engineering Analysis 
Aerospace Landscape Teams 

Architecture Trades Teams 

Responsibility: 
HWO Responsiveness 

Objectives: 
Evolved Architecture Analyses 
Aerospace Landscape Survey 

Architecture Trade Deep Dives 
Build in Robust Margins 



11Future Architecture Trades

11

Define your scope earlier.
Build in robust margins.

Consider previous 
investments and 

landscape 
opportunities

Know that you can build it 
before you start.

• Servicing considerations

Design self-contained, modular instruments for 
ease of swapping instrument and spacecraft 
orbital replacement units (ORUs)

• Servicing approach

100% robotic at SEL2 or tug to cis-Lunar

Degree of on-orbit robotic servicing autonomy

• Latency considerations vs. autonomous approach

• How can HWO leverage artificial intelligence (AI)       
 and Machine Learning (ML) to improve 

efficiency  and scientific performance while also 
lowering risk?
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14HWO Early Career Initiatives 
• START/TAG members will be allowed to include their institution/research 

group members in technical work related to the START

• HWO mentorship program, focused on early career members from 
institutions not represented on the START

• HWO Early Career Community/Council for discussions within the HWO early 
career community, and for feedback on HWO culture from that community

• Workshop (date/location very TBD) to discuss plans for HWO workforce 
development
• ”primers” on HWO science/technology
• networking/job fair to connect people to HWO-relevant institutions
• discussions around a welcoming, just, safe, inclusive culture for HWO



15Pre- Pre-Formulation HWO Work Structure

International Partners
Ex Officio

Independent Consultants

GOMAP Support from 
Program Offices

Science, Technology, Architecture
Review Team (START)

15

GOMAP HWO PE and PS

HWO Co-Chairs from START & TAG

Color Key
HQ / PO only

Competed Work
Industry, Academia, NASA, Science Centers

Community Activities

This is a general structure that can be used for any FGO in Stages 1 & 2.

Technical Assessment Group (TAG)

NASA formed review groups             
Industry, Academia, NASA, Science Centers
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International Partners
Ex Officio

Independent Consultants
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Program Offices
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Review Team (START)
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GOMAP HWO PE and PS

HWO Co-Chairs from START & TAG

Technical Assessment Group (TAG)

PAGs, SIGs,         
& SAGs

Industry, academia, science centers competitions for HWO technologies, tools, & studies (via ROSES, RFPs, etc.)

Color Key
HQ / PO only

Competed Work
Industry, Academia, NASA, Science Centers

Community Activities

NASA formed review groups             
Industry, Academia, NASA, Science Centers

HWO Working Groups 
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Three Technology Development Systems

High-Contrast 
Coronagraph 

Instrument

Ultra-Stable 
Segmented 
Telescope

Ultraviolet 
Instrumentation

GOMAP will mature each of the technologies at the system level
Technology systems are coupled, must be developed in parallel 

with cross-validation



19Near-term HWO technology development
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HWO Technology 
Development through NASA 

ROSES Solicitation

Technology Maturation for Astrophysics 
Space Telescopes (TechMAST) 

Ultra-Stable Large Telescope Research and 
Analysis – Technology Maturation (ULTRA-TM)

https://science.nasa.gov/researchers/sara/grant-solicitations/roses-2017/amendment-50-release-d15-system-level-segmented-telescope-design

NASA ROSES solicitation: System-Level Segmented Telescope Design 



20GOMAP/HWO Groups – How To Get Involved

NASA-Formed Groups
• The Science, Technology, Architecture Review Team (START)
• The Technical Assessment Group (TAG)
• Technology Road-mapping Groups (FY23)
• Science Yields and Metrics Teams (FY23)
• Mentorship program (details TBD)

Competed Calls
• Astrophysics Decadal Survey Precursor Science (ROSES)
• EPRV Foundation Science (ROSES)
• Strategic Astrophysics Technologies (ROSES)
• Future Technology calls (ROSES)
• Future Architecture Deep Dives & Aerospace Landscape calls (TBD)

Community Activities
• Program Analysis Groups

• Science Analysis Groups
• Science Interest Groups

• START meetings (likely to be open)
• HWO Workshops, TIMS, and Seminar-Series
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A successful flagship starts long-term work before staffing ramps up…

This critical step between Pre- Pre-Phase A through Phase A involves 
government, science community, industry, and partners 

to coordinate efforts, refine HWO’s definition, and 
prescribe how to proceed in Phase A

Establishing this work isn’t the same as shifting Phase A early   

GOMAP



22Closing thoughts for the START/TAG

Timeline



23Questions and more information

NASA Astrophysics Statement of Principles:
go.nasa.gov/3Kwn07s

NASA GOMAP website: 
go.nasa.gov/4107ZzC

julie.a.crooke@nasa.gov 
shawn.goldman@nasa.gov


