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NASA Centers and Mission Directorates

Mission 
Directorates

• Aeronautics 
Research

• Science

• Space Operations

• Exploration 
Systems 
Development

• Space Technology







International Space Station (ISS)





Commercial Resupply Services

SpaceX
Falcon & Dragon

Northrup-
Grumman 
Cygnus





Commercial Crew
SpaceX Crewed Dragon & Deorbit Vehicle

Private Astronaut Missions
“Polaris Dawn”



Commercial Crew
Boeing CST-100 Starliner





ISS In The Future...

Axiom Commercial Destination Module Concept

(Image Credit - Axiom)



Blue Origin and Sierra Space
“Orbital Reef”

Nanoracks, Voyager Space, 

Northrup Grumman and Airbus
“Starlab”

NASA Commercial 
Destinations in Space



• Seven companies have been selected for Unfunded Space Act 
Agreements which are designed to advance commercial space-related 
efforts through NASA contributions of technical expertise, assessments, 
lessons learned, technologies, and data. 

• Blue Origin, Kent, Washington

• Northrop Grumman Systems Corporation, Dulles, Virginia

• Sierra Space Corporation, Broomfield, Colorado

• Space Exploration Technologies Corporation, Hawthorne, California

• Special Aerospace Services, Boulder, Colorado

• ThinkOrbital Inc., Lafayette, Colorado

• Vast Space LLC, Long Beach, California

Collaborations for Commercial Space 
Capabilities-2 (CCSC-2)





Space Policy Directive-1

“Lead an innovative and sustainable program 
of exploration with commercial and 
international partners to enable human 
expansion across the solar system and to 
bring back to Earth new knowledge and 
opportunities. 

Beginning with missions beyond low-Earth 
orbit, the United States will lead the return 
of humans to the Moon for long-term 
exploration and utilization, followed by 
human missions to Mars and other 
destinations.” 



• Clementine (1994)
• Found evidence of water ice in the bottom of a 

permanently shadowed crater at the lunar south 
pole (60,000-120,000 Cubic Meters)

• Lunar Reconnaissance Orbiter (LRO) (2009-
present)

• Evidence of water ice in other permanently 
shadowed regions

• “Confirmed” by observation of LCROSS impact

• Stratospheric Observatory for Infrared 
Astronomy (SOFIA)

• Has detected water molecules in sunlit regions

• Subsequent investigations appear to confirm

Why the Moon?  “Follow the Water”





Artemis I Key Elements and Systems

Launchpad Communications

Rocket Spacecraft



Orion Testing
Heatshield Parachute

Launch Abort System Integrated CM & SM



Space Launch System (SLS) Testing

MLV & Pad 39BBooster

Wind Tunnel RS-25 Engine



Artemis I: Stacked & Ready



Artemis I: Launch Attempts



Actual Launch: Nov. 16, 2022
Splashdown: Dec. 11, 2022



Artemis I: Results
• Operational Telemetry Data monitored in real-time. Additional Flight Test Data 

recorded and retrieved after splashdown for detailed analysis
• Almost everything worked as good or better than expected

• Some Avionics components have been removed from the Artemis I Orion and 
integrated into the Artemis II Orion.

• Examples of planned Exceptions:
• Orion ECLSS
• Orion Crew Interfaces
• Launchpad Emergency Egress System
• Open water recovery of the crew

• A few anomalies
• Fuel leakage problems before launch (atomic hydrogen is tricky – small and cold)
• More damage than expected to the Mobile Launcher
• Some latching current limiters (~circuit breakers) switched open without commanding several 

times throughout the mission.
• While within margins, the heat-shield did not perform as expected.

• We believe we now understand the cause, and can fly Artemis II safely

Bottom Line: We had a good test flight, 
and SLS, Orion, and Exploration Ground 
Systems will be ready for Artemis II



Artemis II Mission Profile

• Placeholder for 
Commentary

• Commander Reid Wiseman
• Pilot Victor Glover
• Mission Specialist Christina 

Hammock Koch
• Mission Specialist Jeremy Hansen

Planned Launch: September 2025
Planned Duration: 10 days





IM Nova-C

Astrobotic Peregrine

CLPS: Past Missions

Astrobotic Peregrine Mission One
Launched: 8 Jan 2024
Did not land on Moon
Re-Entered: 18 Jan 2024

Intuitive Machines IM-1
“Odysseus”
Launched: 15 Feb 2024
Landed: 22 Feb 2024



Firefly Blue Ghost: 2024, 2026IM Nova-C: 2024, 2025

Astrobotic Griffin: NET Fall 2025
Draper SERIES-2: 2025

CLPS: Planned Missions

NASA VIPER: 2024 ??





Gateway Space Station Overview

• PPE and HALO are to be 
launched aboard a Falcon 
Heavy in 2027

• Will take ~9 months to get to 
Lunar Orbit

• Other elements will be added 
using Orion/SLS

• Artemis IV: Habitat (ESA/JAXA)
• Artemis V: Refueling Module 

(ESA)
• Artemis VI: Airlock (UAE)
• Artemis VII: Logistics
• TBD (NET 2029): Canadaarm3



Gateway’s Near-Rectilinear Halo Orbit

NRHO as viewed from Earth

Access

Environment

Science

Communications

Surface Operations

N





Space X Starship HLS: The next Human Lunar Lander

Height 50 m
Diameter 9 m
Propellant Capacity 1200 t
Payload Capacity 100+ t



Space X Starship Test Flights







Exploration Extravehicular Activity Services (xEVAS)

Axiom

Collins

NASA xEMU (precursor)





Blue Origin: Blue Moon

Mk-1: Cargo Lander

Human Lander



V



Lunar Terrain Vehicle Services (LTVS)

Moon Racer
• Intuitive Machines

• AVL, Boeing, Michelin, 
Northrup-Grumman

Lunar Dawn
• Lunar Outpost

• Lockheed-Martin, GM, 
Goodyear, MDA

FLEX
• Astrolab

• Axiom Space, Odyssey Space 
Research



JAXA Pressurized Rover (PR)

LUNAR CRUISER
• Toyota

• Mitsubishi Heavy 
Industries



Enhanced 
Mobility

Shackleton 
Crater vs. 
Houston



Artemis Base Camp

Enhanced
Communication

Habitat





Moon and Mars Exploration

MOON AND MARS EXPLORATION
Campaign elements and systems have common applications, enabling versatility across missions

SUITPORT 
BASED EXPLORATION

GATEWAY TRANSIT HABITAT AND
MARS TRANSIT

PRESSURIZED 
ROVER

HUMAN LANDING SYSTEM AND
HLS ASCENT ELEMENT

Long Durations in Zero Gravity

Crew Size

Autonomous Robotics Systems &
Contingency Crew Transportation  

LUNAR 
TERRAIN
VEHICLE 

Partial Gravity Operations

SURFACE
HABITAT

Deep Space Aggregation

Suitport EVA Operations

MARS ASCENT VEHICLE
MARTIAN 
TERRAIN
VEHICLE 

PRESSURIZED 
ROVER

Mobile Expedition Duration

Fission Surface Power

Mobile Exploration Range

In-Situ Resource Utilization





Human Exploration Research Analog 

(HERA)

• 4 Missions per Campaign

• Missions are ~45 days

• Have completed 6 Campaigns since 2014

Crew Health and Performance Exploration 

Analog (CHAPEA)

• Missions are ~1 year

• Analog mission 1 – “Landed” 7/6/24

• Analog mission 2 – “Launches” Spring 2025

HERA and CHAPEA Analogs



Joint EVA and Human Surface Mobility 
Test Team (JETT5) -2024









Upcoming Artemis Events
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