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Notional MSR Mission Architecture

Making significant progress towards Mars Sample Return (MSR) was
recommended as one of the highest-priority goals for the decade 2013-2022 by
the 2011 Planetary Decadal Survey. This research focuses on assessing
technologies applicable to the Orbiting Sample (OS) capture and orientation
functions of the Earth Return Orbiter (ERO). On-orbit OS capture is required for
ERO OS retrieval, and orientation of the OS relative to the Earth Entry Venhicle
(EEV) at landing Is required to preserve the sample science.
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The MArs CApture and ReOrientatioN for Earth return (MACARONE Concept)
architecture would perform three primary functions: 1) OS capture from Mars
orbit, 2) OS orientation to orient the sample tubes relative to the EEV landing
orientation for sample science preservation, and 3) OS assembly in the Primary
Containment Vessel (PCV) for bio-containment and break-the-chain operations.
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« Contains potential dust on OS prior to first contact to
reduce spacecraft contamination risk
Eliminates the need to simulate contact dynamics for
capture verification and validation analysis and testing

« Separates time-dependent capture function from other
time-independent functions
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