MARSpRrop: Getting Miniature Instruments to the Surface of Mars as Secondary Payloads

Affordable microlander concept that could take instruments to difficult sites inaccessible to large landers and rovers
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< Nearly all Mars missions fly with excess Cruise Stage mass

capabilities, often >>100 kg. MarsDrop mass on host mission, including ,

deployment hardware, is ~10 kg.
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Landing Architecture

<> Aerospace Corp. has successfully flown the Re-entry Breakup
Recorder (REBR) three times from Earth orbit down. MarsDrop would
use the identical aeroshell.

< The 9 km/sec Earth entry velocity creates much harsher conditions

than ~7 km/sec Mars direct-entry missions and 3.5 km/sec from

orbiters.
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Chute Deployment Mach

h Marsgpop 35 kg/m?

pifit/Opportunity, 97 kg/m?

< REBR'’s small size (30 cm diameter) provides a low ballistic coefficient,
meaning that it decelerates to subsonic velocity several kilometers

above Mars’ surface.
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Operations Concept

\b\ 1) Deployment

Bkeack | Marsprop Phases & Configuration

jettisoned just Low cost enabled by:
before entry, : * Thrice-flown at Earth Reentry Breakup Recorder
entry ~100 km Ul from Aerospace Corp., 30 cm diameter.
Utilize existing smallsat/CubeSat components for
EPS, telecomm, ADCS, propulsion, miniature
2) Parawing cameras, low-power/high capability computing.
= Parawing glide technology originated with Gemini.
Terrain-relative navigation developed for M2020.
Telecomm relay <1 MB/day thru existing orbiters.
Small size enables survivable bounce & roll landing.
Miniaturized instrumentation, e.g., IMU; MEDA-
based temp, pressure, RH; TLS demo on micro-UAV.

Deployment &
Controlled Descent

' 3) Landing and
Parawing Jettisoned
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- All components needed to comprise a functional lander are available today or soon, based on smallsat & CubeSat developments.

Design life = 90 sols, but one Mars year possible.
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Could your science investigation or instrument benefit Py

from this architecture? We’re happy to discuss:
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