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Space Technology Portfolio
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STMD investment Aligned to Agency Goals

""""" NASA Strategic Plan

3.1 Innovate and advance transformational space

@@.&g‘* technologies
? '@ Develop revolutionary, high-payoff space technologies
“é’“b“ﬁﬁ driven by diverse ideas to transform NASA missions and
ensure American leadership in the space economy
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Draws from Artemis architecture, science decadals,
and industry identifying technology gaps for
investment to develop needed capabilities to support
NASA missions and commercial space sector

Moon to Mars Blueprint Objectives




Enabling Key Moon-to-Mars Lunar Infrastructure Objectives

(¥ Current STMD Investment Areas



ACR23 Status

2023 Architecture Concept Review

Alam'a
NASA’s Kennedy Space Center
% November 14-16, 2023

« The agency’s annual Architecture Concept Review process
enabled stakeholders across NASA and among its partners to
provide feedback on our Moon to Mars exploration plans.

* Products that come out of the Architecture Concept Review
include updates to the agency’s Architecture Definition

Document and White Papers highlighting key results from that
year’s Strategic Analysis Cycle.

« ACR23 focused on refining and adding subarchitectures,

adding mature elements, and architectural strategies for the
first crewed missions to Mars.




ACR23 Status

Architecture Definition Document (ADD)

0 0 . .
LER2 Rev A Publication
E January 22, 2024

» The Architecture Definition Document is a NASA-published
reference document that presents the current state of the human
spaceflight architecture and exploration strategy.

o The document decomposes Moon to Mars objectives into functions
and use cases for allocation to implementable programs and projects.

o Itincludes current partnerships presence in the architecture, identifies
s SR architectural gaps, and presents opportunities for further collaboration.

o Itis NOT a requirements document, a mission definition document, a
planning manifest, or a procurement strategy.

B 2023 o The current version was published April 1, 2023.

MOON 10 MARS

ARCHITECTURE DEFINTION DOCUMENT * NASA plans to publish yearly updates to the Architecture Definition

S— Document, incorporating the results of the prior year’s Architecture
et Concept Review.

Draft Cover Art for the 2023 Revision of the ADD


https://ntrs.nasa.gov/api/citations/20230002706/downloads/M2MADD_ESDMD-001(TP-20230002706).pdf

New Partnerships

Announcement of Collaboration

Tipping Point

DRACO Program
Opportunity 11 projects/companies awarded July 2023 Interagency agreement signed January 2023
16 projects from 12 companies selected
April 2023

Industry contract awarded July 2023



Solar Electric Propulsion
Qualification testing began July 2023

Technology Demonstrations

Mars Oxygen In-Situ Resource Deep Space Optical Communications
Utilization Experiment (MOXIE) Launched October 2023
Completed Mars mission September 2023 First light November 2023
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Small Spacecraft Technology & Flight Opportunities

TeraByte InfraRed Delivery (TBIRD) Starling Swarm Technology Payload Tests
Achieved highest optical communications Launched and started mission operations 31 tests via 20 commercial suborbital flights
data rate April 2023 July 2023 FY 2023
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Technology Maturation

Thruster for the Advancement of
Low-Temperature Operations in
Space (TALOS) Tipping Point
Frontier Aerospace delivery to Astrobotic
February 2023

Additively Manufactured Rocket Cooperative Autonomous

Engine Nozzles Distributed Robotic Exploration
RAMPFIRE ground testing summer 2023 (CADRE)

Relativity Space’s Terran-1 launch March Thermal vacuum testing October 2023
2023
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Lunar Resource Utilization Demo: LIFT-1

Lunar lander .
Cons ol dah of e T e |/ will be competed
- E "y e ) IV e 2

t7 ] p "&’ 3 .._.‘ " A v ST . .f' % - - ‘ . .’.‘ ‘_’.".

;c .J.": 4 :‘ . .- . ."’ ... /4 “r : ; : ' ,/ el o™ \' - ""f,:' 2]

4 - : : ¥ # P & .4"

r
L 4 y

Dust Mitigation

Autonomy & Robotics



Early Stage Innovations & Partnerships

Small Business Innovation Space Technology Research Space Tech Catalyst Prize
Research/Small Business Grants (STRG) Inclusive innovation prize launched
Technology Transfer (SBIR/STTR) Surpassed 1000 grants to academia September 2023

Invested more than $190 million in FY 2023 July 2023
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STMD-Supported Consortia

Lunar Surface Innovation Consortium (LSIC)
More than 3000 participants from 900+ organizations across
50 states, Puerto Rico, and 57 countries in FY 2023

[ ' I r.' h ) s J

Consortium for Space Mobility and ISAM
Capabilities (COSMIC)
Kick off meeting November 2023
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TechRise Student Challenge

Tested student payloads on suborbital rocket-
powered vehicles and high-altitude balloons
May-August 2023

STEM Engagement

FIRST WOMAN

MUREP Space Technology Artemis First Woman Graphic Novel

Research (M-STAR) Issue 2 released October 2023
Awarded grants to minority serving

institutions and historically black colleges

and universities July 2023
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Upcoming Commercial Lunar Payload Services (CLPS) Deliveries
Technology Demonstrations & Investments

g ey S v@ | w
_ o Sl S,
Thruster for Advancement of Low u I
Temperature Operations in Space (TALOS)* . ]

Terrain Relative Navigation*

Intuitive Machines 1 Astrobotic Peregrine 1

* Mission critical

—_ . 1
Tipping Point



TS
LS ‘r\

. e

\unications s

CAPTURE
.. Aug 2029
a5
Yo 4
APPROACH

MARS
GRAVITY ASSIST

Sep. 2025

- Operations for two years after launch (Oct. 23, 2023) 4w

 Achieved first light November 2023
* Weekly communications opportunities
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» The challenge: Pointing and locking the laser over

millions of miles while accounting for the relative
motion of Earth and Psyche

Jan. 2025

—— Cruise trajectory

Thrusting (~50%) Jul. 2024
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FY 2024 Appropriations Status

STMD Appropriations FY 2024 House Senate Delta Delta
PBR Proposal Proposal (House) (Senate)
OSAM-1 (Restore and SPIDER) 227.0 227.0 227.0
Nuclear Thermal Propulsion (NTP) 17.5 110.0 110.0 92.5 925
SBIR/STTR* 299.9 299.9 299.9
All other directions 288.4 135.0 77.0 -153.4 211.4

Nuclear Electric Propulsion (NEP)

Lunar Surface Power (FSP, VSAT, other Surface Power)**
Regional Economic Development**

Flight Opportunities

Innovative Nanomaterials

In-Space Additive Manufacturing

Moon-to-Mars Landing Demonstrations**

Orbital Debris Remediation**

Remaining STMD Programmatic Content (22-27% reduction) 558.8 433.1 404.1 -125.7 -154.7

-186.6 -273.6

*SBIR/STTR - to be refined upon completion of OCFO extramural R&D calculation
**Activities across STMD portfolio




Visit the new and improved NASA website!

nasa.gov/spacetech

TECHNOLOGY

Impact Stories

NASA's Space Technology Mission Directorate (STMD) develops technologies
through a community of entrepreneurs, researchers, and innovators to solve the
nation’s toughest challenges and enable future NASA and commercial missions to
the Moon, Mars, and beyond.

Go to Impact Stories ©

Dr. Christopher Walker, NIAC Fellow / FreeFall Aerospace
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