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Abstract

It is generally very costly to perform in-space and atmospheric entry experiments This paper presents a new platform called the Pico Reentry Probe (PREP) that we believe will make targeted flight-tests and planetary atmospheric probe science missions considerably more affordable. PREP is designed to be simple, a “launch and forget” system; it is small, lightweight, self-contained, and is suitable for experiments that require no ongoing communication with the ground. PREP contains a data recorder, battery, transmitter, and user-customized instrumentation.  Data is recorded during reentry or space operations and returned at end-of-mission via transmission to Iridium satellites for earth-based operations or a similar orbiting communication system for planetary missions.

PREP is designed to be much cheaper than the current standard processes for reentry tests since there would be no requirement for a dedicated launch, no deorbit system, no ground tracking, and no requirement that it reenter into a specified range. Instead, PREP would be carried to space on any launch of opportunity, due to its small mass (less than 1 Kg) and small size, released from the host spacecraft in orbit or during reentry, would record the required data, and would simply “phone home” the information collected.  Reentry could occur anywhere on Earth for many applications, there is no need to recover the device. 

This paper will discuss possible application of this concept for Earth and Martian atmospheric entry science.  The application at Earth focuses on the specialized Reentry Breakup Recorder (REBR), a variant of PREP, designed to record information during the reentry and breakup of space hardware, and another variant--a “black box” for reentry vehicles that will return critical information should the host vehicle unexpectedly break apart during reentry. Also discussed is a pico-probe concept for a Mars mission, wherein a number of small PREP devices, of the order of 10 or more, would be released over a period of months to collect data to aid in understanding the variation of atmospheric volatiles throughout a full year on the red planet. The application for Mars discusses possible communications strategies and candidate instrumentation. 

Two well-known heritage aerodynamic shapes are considered as candidates for PREP: the shape developed for the Planetary Atmospheric Experiment Test (PAET) and that for the Deep Space II Mars Probe.  
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