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Abstract: Planning is underway at NASA for returning humans to the Moon, followed by human missions to Mars.
This talk highlights integrated risks to the crew on long-duration expeditions to Mars and specific technologies,
engineering solutions, mission architectures, and advanced reconnaissance needed to reduce the risk to the crew
during their journey to Mars. Some of the technologies and mission architecture requirements discussed in this talk
include: 1) fast Mars transit, where the round trip duration of Mars missions is limited approximately to 1 year to
minimize the overall flight risks; 2) improved radiation monitoring and shielding techniques, to predict and reduce
the harmful impacts of galactic cosmic radiation on the crew; 3) optimizing the timing of Mars missions based on the
variability of solar cycle and its impact on radiation dose to the crew; 4) Human-System Integration Architecture
(HSIA) design requirements to mitigate risks associated with spacecraft management and anomaly resolution during
exploration missions with increased Earth independence; 5) future Mars reconnaissance missions needed in advance
of the first human landing on Mars to ensure astronaut safety and mission success such as high resolution mapping of
the Martian terrain, surface weather on Mars, and real-time space weather forecasting on Mars.
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