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Using the 

International

Space Station

Operating in the Lunar 

Vicinity (proving ground)

After 2030
Leaving the Earth-Moon 

System and Reaching  

Mars Orbit

Now

2020s

Phase 0

Continue research and 

testing on ISS to solve 

exploration challenges. 

Evaluate potential for 

lunar resources. 

Develop standards.

Phase 1

Begin missions in 

cislunar space. Build 

Deep Space Gateway. 

Initiate assembly of 

Deep Space Transport.

Phase 2

Complete Deep Space 

Transport and 

conduct yearlong 

Mars simulation 

mission.

Phases 3 and 4

Begin sustained 

crew expeditions to 

Martian system and 

surface of Mars.
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A PHASED APPROACH
SLS PLAYS A KEY ROLE INTO THE 2030s



EXPLORATION MISSION-1
FULL SYSTEMS CHECKOUT PRIOR TO CREWED MISSIONS
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NASA’S DEEP SPACE GATEWAY
STEPPING STONE TO THE SOLAR SYSTEM
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THE WORLD’S MOST POWERFUL ROCKET
NASA’S SPACE LAUNCH SYSTEM

Interim Cryogenic Propulsion Stage:
The upper stage for the first SLS launch

will push Orion beyond the moon.

Solid Rocket Boosters:
Largest boosters to ever fly will provide 

most of the power for the first two 

minutes of flight.

Core Stage:
Larger than any other rocket stage,

the SLS core stage holds fuel for launch.

Orion:
Carries explorers safely into space and back.

RS-25 Engines:
The most reliable engines of their kind; 

upgraded with new technology.

Orion Stage Adapter:
Provides space for sending several small 

spacecraft to the moon and beyond.

Launch Vehicle Stage Adapter:
Connects the interim cryogenic propulsion 

stage with the larger core stage below.
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• Space Launch System will offer an initial capability of 

greater than 70 metric tons to low Earth orbit; current 

U.S. launch vehicle maximum is 28 t

• Evolved version of SLS will offer Mars-enabling 

capability of greater than 130 metric tons to LEO

MASS 

SLS 
(Initial)

SLS 
(Evolved)

Current Max

DEPARTURE ENERGY
• SLS offers reduced transit times to the 

outer solar system by half or greater

• Higher characteristic energy (C3) also 

enables larger payloads to destination

VOLUME 
• Space Launch System will be able to offer payload 

accommodations with five times more volume than 

any contemporary launch vehicle

• Greater volume enables less complex spacecraft 

design, reducing risk

BENEFITS OF SPACE LAUNCH SYSTEM
VEHICLE CAPABILITIES

Orion with Science

Missions

400m3

5m fairing w/ 

science payload

250m3

8m fairing with large 

aperture telescope

1,200m3

Science 

Missions

400m3
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365 ft.

RS-25 Engines

364 ft.

Core StageCore Stage

322 ft.

SLS Block 2 Cargo

Interstage

Advanced

Boosters

Solid

Rocket

Boosters

Exploration 

Upper Stage

327 ft.

SLS Block 1

Orion

Launch Abort System

Launch Vehicle

Stage Adapter

Interim Cryogenic

Propulsion Stage

Exploration 

Upper Stage

Cargo Fairing

Interstage

Universal

Stage Adapter

Solid

Rocket

Boosters

Core Stage

SLS Block 1B Crew SLS Block 1B Cargo

Launch Abort System

Orion

Cargo Fairing
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NASA SLS – SPACE LAUNCH SYSTEM
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BACKUP
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Launch Abort System (LAS)

RS-25

Service Module (SM)

Spacecraft Adapter

5 Segment Solid 

Rocket Boosters Interim Cryogenic

Propulsion Stage (ICPS)

Boeing/United Launch Alliance

Service Module Jettison Panels

Crew Module (CM)

Orion

Launch Vehicle 

Stage Adapter)

Orion Stage Adapter

Core Stage & Avionics

SLS BLOCK 1 CONFIGURATION FOR EM-1
0404



SLS NATIONWIDE TEAM
WORKING WITH OVER 1100 CONTRACTORS IN 42 STATES 
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• Engaging the U.S. Aerospace Industry

• Strengthening Sectors such as Manufacturing

• Advancing Technology and Innovation for Deep-Space Exploration

NASA Facilities

NASA Centers

2017 Data
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CORE STAGE
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DESIGNING THE WORLD’S LARGEST ROCKET
ADVANCED TOOLING AND WELDING, SMALLER FACTOR FOOTPRINT
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BUILDING THE WORLD’S LARGEST ROCKET
NASA’S MICHOUD ASSEMBLY FACILITY, LOUISIANA
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GETTING TO THE LAUNCH PAD
CORE STAGE PATHFINDER AND PEGASUS BARGE
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TESTING THE WORLD’S LARGEST ROCKET
NASA’S MARSHALL SPACE FLIGHT CENTER, ALABAMA
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SLS OVERVIEW 
AND PROGRESS

FIVE-SEGMENT 
SOLID 

ROCKET 
BOOSTER
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SLS BOOSTER 5-SEGMENT MOTOR MANUFACTURING
ORBITAL ATK, PROMONTORY, UTAH
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NEW BOOSTER AVIONICS WITH HERITAGE TVC SYSTEM
ORBITAL ATK, PROMONTORY, UTAH

0404



BOOSTER TESTING
ORBITAL ATK TEST FACILITY, PROMONTORY, UTAH
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SLS OVERVIEW 
AND PROGRESS

RS-25 
CORE STAGE 

ENGINE
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RS-25: AFFORDABLE, RELIABLE, PROVEN, POWERFUL
NASA’S STENNIS SPACE CENTER, MISSISSIPPI
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RS-25 ROCKET ENGINE TESTING
NASA’S STENNIS SPACE CENTER, MISSISSIPPI
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EM-1 ENGINES READY FOR INTEGRATION
SHIPPING TO MICHOUD FOR INTEGRATION IN 2018
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IN-SPACE STAGE



CONNECTING SLS PAYLOADS – OSA AND LVSA
MARSHALL SPACE FLIGHT CENTER
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INTERIM CRYOGENIC PROPULSION STAGE
NOW AT KENNEDY SPACE CENTER
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INTEGRATED STRUCTURAL TEST
MARSHALL SPACE FLIGHT CENTER 
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EARTH

AND BEYOND

MOON

SUN

• Lunar Flashlight (NASA)

• Lunar IceCube (Morehead 
State University)

• LunaH-Map (Arizona State 
University) 

• OMOTENASHI (JAXA)

• CuSP (Southwest 
Research Institute)

• NEA Scout (NASA)

• EQUULEUS (JAXA)

• Skyfire (Lockheed Martin)

• Biosentinel (NASA)

• ArgoMoon (ESA/ASI)

• Cislunar Explorers 
(Cornell University)

• CU3 (University of Colorado Boulder)

• Team Miles  (Fluid & Reason)

ASTEROID

EM-1: ONE LAUNCH, MULTIPLE DISCIPLINES
SMALLSATS TO BE DEPLOYED FROM THE ORION STAGE ADAPTER
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