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Statement of Objective
Document the texture, morphology, geochemistry, and spectral properties of the regolith at the sampling site in situ at scales down to
the sub-centimeter

Overview
The value of the sample increases enormously with the amount of knowledge captured about the site from which it was obtained. The
OSIRIS-REx S/C is highly maneuverable and capable of investigating any region on Bennu at scales down
to the sub-cm. The OSIRIS-REx instruments are used to characterize the spectral properties, microtexture, and geochemistry of the
regolith at the sampling site in exquisite detail.

In support of the Level-1 requirement that OSIRIS-REx bring back a minimum of 60 g of pristine carbonaceous asteroid material
(MRD-114, MRD-105, MRD-106) and return 26 cm2 of surface-contact pad (MRD-112 and MRD-113), a Sample Site Selection (SSS)
process has been established with specific mission phase exit criteria. The mission requires at the very minimum one acceptable
location on the asteroid where a touch-and-go (TAG) maneuver can be successfully performed. The Sample Site Selection board is
responsible for making recommendations to the PI for the selection of up to 12 sites from the Detailed Survey Phase data set, down to
4 sites from Orbital Phase B data, and finally the Primary Sample Site based on analysis of data collected in the Reconnaissance
Phase (Figure 1).

The Sample Site Selection Board is composed of 10 members, with the Deputy PI as Chair and the PI as an ex-officio member. The
exit criteria to be used by the board are based on the products of 4 categories: 1. Deliverability (MRD-570b); 2. Safety (MRD-570a); 3.
Sampleability (MRD-570c); and 4. Science Value (MRD-114). Deliverability maximizes of the probability that Flight Dynamics can
deliver the S/C to the desired location on the asteroid surface. Safety minimizes sample-site hazards. Sampleability quantifies the
probability that samples can be successfully collected. Scientific value maximizes the probability that the collected sample contains
organics and volatiles and can be placed in a geological context definitive enough to determine sample history.  The science team
contributes data to each of the four categories producing corresponding maps. The maps are generated by the SPOC during the SSS
process, at least one for each SSS category at each major orbital phase, based on data obtained by the OSIRIS-REx instrument suite,
which will be the bases for the decision of each group on which sites are viable candidates.  Each group will validate and verify their
maps, and the Site Selection board will integrate and analyze the maps and ancillary data. Once a recommendation has been passed
from the SSS board to the PI and he has made his decision, the information is passed to the Phase Transition Board to assess the
readiness of all mission elements to move forward with the TAG.

Level-1 Requirement

1.4 – For the sample site, document the texture to sub-cm resolution and the morphology, geochemistry, and spectral properties 
sufficiently to select the site and provide context for the sample. ‘Resolution’ is defined as the root-men-square spot size 
characterizing the sub-cm imager.
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