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Abstract 

A new architecture is proposed for the first manned Mars mission, based on current NASA developments 

(SLS and Orion), chemical propulsion for interplanetary transit, aerocapture for all vehicles, a split 

strategy, and a long stay on the surface. Two important choices make this architecture affordable and 

appropriate for the first mission. The first is splitting the Earth return vehicle into two parts that are 

launched separately and dock in Mars orbit. This is necessary to make aerocapture feasible and efficient, 

which considerably reduces mass. The second is reducing the crew to 3 astronauts. This simplifies the 

mission and reduces the SLS payload mass under the 45-metric ton limit for a direct TMI (trans-Mars 

injection) burn without LEO assembly. Only 4 SLS launches are required. The first takes the Mars ascent 

vehicle and in situ resource utilization systems to the planet's surface. The second takes the first part of 

the Earth return vehicle, the habitat, into Mars orbit. Two years later, two further SLS launches take a 

dual-use habitat (outbound trip and surface), Orion, and an enhanced service module to LEO, and then 

into Mars orbit, followed by the landing of the habitat on the surface. Transit time is demonstrated to be 

easily reduced to less than 6 months, with relatively low impact on propellant mass and none at all on 

the architecture. 
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Abbreviations: 

EDL: Entry, Descent and Landing 

ERV: Earth Return Vehicle 

HIAD: Hypersonic Inflatable Atmospheric Decelerator 

IMLEO: Initial Mass in Low Earth Orbit 

ISRU: In Situ Resource Utilization 

LEO: Low Earth Orbit 

MAV: Mars Ascent Vehicle 

MSR: Mars Sample Return 

RCS: Reaction Control System 

SIAD: Supersonic Inflatable Atmospheric Decelerator 

SLS: Space Launch System (NASA rocket) 

TEI: Trans-Earth Injection 

TMI: Trans-Mars Injection 
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