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Technology Maturation

e “Output” evaluated by External
Review prior to entering
Formulation (NASA Phase A)

e NASA response: the GOMaP

o Great Observatories
Maturation Program

o Easier to pronounce!

‘An External Review, either by a mid-decadal or decadal survey,
or some other process external to NASA’s usual program
reviews, would decide whether the mission science capabilities
and programmatic implementation is consistent with the decadal
evaluation. <page 7-10>
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Flagship Proposals

Burndown GO Program Risk:

+ LCIT: Costand
schedule risk

* Concepts: Design
options,
capabilities

+ Technology
requirements &
plans

+ Targeted science

Decadal Survey

* Science
prioritization

* Programmatic
cost & timing
box

+ Execution risk
box

Wavelength
Coverage

+ Capabilities:
existing,
planned, sun-
setting

.

.

Iterate Science Goals using teams to
trade science and performance.
Perform scientific simulations to
define key objectives

Develop converging, mission-specific
technical capabilities using
development roadmaps, subsystem-
level demonstrations, and
demonstration of production
processes of sufficient scale, with
multi-functional teams of scientists,
technologists & industrial partners
Define Mission Architecture. Trade
achievable capabilities

Transition to design by supporting
the Flagship Program Office

Leverage Technology & Build

Foundations

Enable smaller projects (Explorers to
Probes) to address wavelength gaps,
vet new technologies, mature
Technology Readiness Level or
Manufacturing Readiness Level
Manage GO Grants Program to build
science base for long-cycle
capabilities
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* Mission
Architecture
with supporting
technologies,
science
objectives,
flagship
capabilities that
fit into decadal
science per cost
box

» Trades strategy
to drive
technology
development to
support Decadal
constraints
boxes

* Transition
processes

* Technology
roadmaps,
timelines and
mature
technologies

* Wavelength gap
forecasts &
coverage
strategy, incl.
program size




" Future Great Observatories

Large observatories are a critical component of NASA'’s astrophysics portfolio

« The Decadal Survey recommends a compelling, feasible, timely portfolio of future great
observatories that is part of a balanced Astrophysics program

Today NASA's priority is ensuring mission success for Webb and Roman

« Webb completed telescope commissioning; science instrument commissioning is
progressing well; preparations are underway for science to commence in July 2022.

| « Roman is progressing well in Mission Phase C “Final Design and Fabrication” and is on
| track for a mid-2027 launch (7 month delay due to COVID)

Now is not the time to start a Future Great Observatory; now is the time to prepare
NASA will take a deliberate, multi-stage planning and strategy approach to the next
large observatory mission

| « Stage 1 — Begin the Decadal Survey recommended “Great Observatories Maturation
| » Program”. Focus on enabling science and technology; begin Stage 1 now

= s « Stage 2 — Conduct Analysis of Alternatives (AoA) and science / technology / architecture
trades; begin Stage 2 in a few years (driven by planning and budget availability)

« Stage 3 — Pre-formulation and decision to start the next Great Observatory; begin after
Stage 2 AoA complete (Decadal Survey estimates 6 years for Stages 2 and 3)




STAGE 1 ACTIVITIES

Workshops - . Science Gaps :
compile metrics Update Dl Identified for 3 Sl IHRaeliEEels
Science and science | ROSES Call efforts beyond | ROSES Selected Great Smenc_e _F_unded
ROSES . activities
gaps Observatories
Science S0l TR Develop initial | Develop input |Sensitivity study of| Iterate with SST Usaggmfr? ?:gwy
Evaluation Metrics parameters key parameters and TST parameters
TECHNOLOGY DEVELOPMENT
Develop high | ID tech studies. ID long lead tech
Technology Stand up Team| ID Tech Gaps Ievelr;ll'aerc]:: Dev Trad:rz L<‘13(pztudy investments Begin tech studies

Note: This is not a timeline; some activities within each lane occur in parallel
There is cross-communication and cross-participation between activities in different rows
ROSES call for presursor science investigations anticipated for January 2023
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Next Steps for Stage 1

Community Participation via
PAGs, e.g. SIGs and SAGs
Science Workshops Technolo
Precursor Science Workshop | Propose for R&A and SAT Update Gap lists: gy t at
Apr 20 22, 2022 funding through ROSES e PAG
June AAS PAG meetings

int PAG E ti
Joint PAG ApC|:- ?76 ezlgzgz SET . SAT proposals due Dec 15
Precursor Scienc,e Workshop | shce Evaluati® - A TST will begin technology
August 2 4, 2022 xoSET at Precursor activities in CY22; numerous
. Science Workshop | (Apr community Task Groups are

: dentified f FGO’
Science Gg?j |1den fied for 3 FGO's 20 22) as example of expected to be stood up to help

SresiiEeT Sderee sekld 5 POSes science evaluation, building in CY23.
Nov 1 on prior efforts - Community technology

« Document ExoSET science workshop(s) in CY 2023
metrics from PAGs Sept
30

« AstroSETs for IROUV, X
Ray, Far IR being
formulated

« Anticipate SETs

ommunity workshop(s)

a
L L= O 5-C

TST

SST




\ , Great Observatories Mission and Technology

Maturation Program (GOMaP)

Objectives

The purpose of GOMaP is to co-develop and mature the science, mission architecture,
and technologies for NASA flagships identified as high priority by decadal surveys.

Engage the stakeholders and leverage the entire multi-sector community: industry,
academia, NASA centers, other agencies, and international partners.

« Solicit trade studies, technology development, integrated modelling, and other
feedback via openly competed procurement mechanisms (ROSES, etc.)

* Host open, hybrid workshops with published outcomes and asynchronous options
« Majority (>80%) of funding will be competed

Intentionally seek out, build upon, and leverage the IDEA community to enable an
inclusive culture and broad participation by all as the missions evolve.

» Adopt affirmative codes of conduct
Engage community groups for all mission phases for developing science requirements

and priorities; thereafter, prevent late science requirement changes that may have ripple
effects on the mission schedule and cost.

» Continually engage new science community members as the activities evolve
Communicate broadly to community for transparency and confidence in the process



I P G Community Participation via
r] r I ¢ ‘ : " PAGs, e.g. SIGs and SAGs
Science ; Workst
te a C e S tO S Precursor Science Workshop | ReR0RS Technology

Apr 20-22, 2022 P"’mfﬂr R&A ﬂ"dSAT - Update Gap lists: present at
Joint PAG EC meeting funding through ROSES June AAS PAG meetings
Apr 27, 2022 SET - SAT propesals due Dec 15
Precursor Science Workshop Il : + A TST will begin technology
, . . August 2-4, 2022 cience Evaluation activities in CY22; numerous
Science Gaps identified for 3 FGO's « ExoSET at Precursor community Task Groups are
® Please tel I u S hOW you d I I ke u S to WO rk Wlth you I Oct1 Science Workshop | (Apr expected to be stood up to help
d f h ’d | . k t k _th \ Precursor Science added to 20-22) as example of in CY23.
ROSES science evaluation, - Community technology
a n 0 r OW yo u I e O WO r WI u S Nov 1 building on prior efforts workshop(s) in CY 2023
ottt . » Document ExoSET science
[ ] POSSlbllltleS_ metrics from PAGs Sept 30
+ AstroSETs for IROUV,
H H X-Ray, Far-IR bei
o How would the PAGs self-organize to work with fomuated
« Anticipate SETs community
the GOMaP NASA teamS? orkshop(s) next year

m Community GOMaP teams
e Science Strategy (Curating Requirements, Precursor Science)
e Technology Strategy (gap lists, key technology trades to enable
science)
e Science Evaluation (yields, figures of merit, vs the requirements)
o Would there be any joint PAG activities? e.g., a joint PAG SIG for each of the
3 FGOs, umbrella for interface to NASA GOMaP, each SIG to initiate
subgroups as necessary
o What forums of engagement would be most effective?
e How would you organize to maximize inclusion from multi-sector community?
o Industry, academia, NASA Centers, OGAs, international partners, ...
e Let's acknowledge Conflicts of Interest as solicitations are being prepared
e You are the customer - be the source of requirements, provide feedback to NASA
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