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Recommendation: After a successful mission and technology maturation

program, 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. If mission and technology
maturation are successful, as determined by an independent review,
iImplementation should start in the latter part of the decade, with a target launch
In the first half of the 2040’s

National Academy of Sciences



Recommendation: The NASA Astrophysics Division should establish a Great

Observatories Mission and Technology Maturation Program, the purpose of
which is to co-develop the science, mission architecture, and technologies for

NASA large strategic missions identified as high priority by decadal surveys

National Academy of Sciences



Why GOMAP? Decades of research-based consensus on megaprojects

Independent  Mission Concept GAO Reporton  SMD Internal National”
Research Papers Reports Major Projects Study on Academy.” &
Flagship Recommendatic_

Projects AT o
R"eportt Congre |‘;; mm ttees 2 Pathways to Dlscoveryln

Astronomy and Astrophy5|cs »
for the 2020s -

Assessments of
NASA Major Projects

g
LMS

Large Mission
Stuay Report
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Avarletyofdoc:uments from internal, external and over3|ght groups all

point to a consistent set of problems & solutions for large/flagship
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The Habitable Worlds Observatory:
Big Picture Strategy

» Build to schedule: Mission Level 1 Requirement - like planetary

Evolve technology from what we have done before:

- Build upon current NASA investments and TRL-9 technology
- Segmented optical telescope system from JWST

- Coronagraph from Roman's coronagraphic imager program

Next Generation Rockets:
- Larger telescope aperture sizes
- Leverage opportunities for mass & volume trades

Planned Servicing: Robotic servicing at L2

Robust Margins: Large scientific, technical, and programmatic margins

Mature technologies first: Reduce risk by fully maturing the technologies
prior to development phase.



Think slow, act fast.




Set the scope.

ldentify the architectures that achieve the scope.

Advance the technologies for the architectures.. -

Build it with a community.

All the while, keep the end goal in mind.
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Set the scope.

ldentify the architectures that achieve the scope.

Advance the technologies for the architectures.. -

Build it with a community.

All the while, keep the end goal in mind.

-- \

14

- L
»
: .
,



The Nuticwd Acslonvics of
K KI(NC[S [‘JGN[UING MEDICINE

Science, Technology, Architecture Review Team (START) 15

» =
CONSENSUS STUDY REPORT

Pathways to Discovery in ho Which decadal science questions can.
Astronomy and Astrophysucs . ~ :
for the 2020 HWO help address?. .
e

What observatlons do we, need to'

\

answer those ques’uons?

‘s
The Naticnal Acalenies of
SCIENCES - ENGINEERING - MEDICINE

"
What capabilities will deliver those «

observations? -
.
What performance cantwe expect?

o -
Where do performance breakpoints

ORIGINS,
WORLDS,

\

exist? r Y

What models do we need to predict -

performance? e -

P o
5 * Q‘ A Decadal Strategy \ . -
for Planetary Science & Astrobiology f . 158 #

"‘}@‘ 5 h : 2023-2032 | "
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The simplest way to define the scope of the START:: - "

Write down the parts of the science traceability matrix .

(STM) that don’t have the word “requirements” inijt.. =

For the parts of the STM with the word “requirements” -

in it, do the research that will let a future team define
those requirements. |



Expected number of earth-sized HZ planets
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Monolithic telescope (unobscured)

Segmented telescope (unobscured)
Segmented telescope (obscured) - - - -
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Effective number of Habitable Zones surveyed
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National Academy of Sciences
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Set the scope.

.-

“»
. »
.

ldentify the architectures that achieve the scope:
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Advance the technologies for the architectures.. -
Build it with a community. s A _'

All the while, keep the end goal in mind.



The simplest way to define the scope of the TAG:

Take HWO to “concept maturity level 3 — “fully explore .~

the trade space.”

Specifically, identify and study HWO architecture

options, and develop a plan to advance HWO
technologies.
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Technical Assessment Group (TAG) | 2
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L vy T What architecture trades re.mam..

FINAL REPORT

How are those trades

related/coupled to each 6ther7

Which trades are the most |mportant

to study now? = e w

What are the tech’n.oloogies :

associated with those trades7 A

What cost/schedule risks exist iI’!@r

those trades? | _

b T

How might those risks be mitigated?

L
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HelloEX

.....m@gmm How can external partners be. *
Exploring New Worlds, . A O

Understanding Our Universe |nVOlved?; . .-
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Advancing the HWO Concept | 2

Science
Requirements \

Mission
Architecture

Technology

Mission |
~Design

Timeline g
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START/TAG Timeline:
We want the scope above to be achieved in about one year.”
After a year, we will reevaluate our scope and goals for the

START/TAG, and we will open up a new call for new
members.

=

The only way this will NOT happen is if a project office will
be created soon after a year from now. In that case, we W|II
start new teams to work with the project office.
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Set the scope.

y
-

ldentify the architectures that achieve the scope.
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Advance the technologies for the architectures.. -
Build it with a community. RS 3 .' _

All the while, keep the end goal in mind.



Broad Engagement with HWO

NASA-formed groups and sub-groups
 Science, Technology, Architecture Review Team
* Technical Assessment Team
» START/TAG Working Groups
* START/TAG meetings

« Mentorship program (details TBD
Competed Calls

Astrophysics Decadal Survey Precursor Science (ROSES)
Strategic Astrophysics Technologies (ROSES)

EPRV Foundation Science (ROSES)

Future technology calls (ROSES)

Future architecture deep dive calls (TBD)

Community Activities
* Program Analysis Groups

* Science Analysis Groups
* Science Interest Groups

. ’\. ¥
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Questions and more information

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

NASA GOMAP website:
go.nasa.gov/410772zC

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

P . 4
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BACKUP:




Broad Engagement with HWO

International
Partners

Precurso

r Science

START & TAG Co-chairs

Science, Telchnology,

Architecture

Review Tgqam (START)

Working
Groups
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Advanceme
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Color Key

NASA formed groups

Competed Work

Community Activities
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