The first year of Bennu samples on Earth for OSIRIS-REX curation
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The OSIRIS-REx sample return capsule (SRC) returned to Earth on September 24, 2023 when it gently landed at the Utah Test
and Training Range [1]. The SRC carried inside the Touch-and-Go Sample Acquisition Mechanism (TAGSAM) head which
collected samples from Asteroid Bennu on October 20, 2020. The disassembly of the returned spacecraft hardware began with
the SRC in a temporary cleanroom at UTTR, which included attaching a nitrogen flow purge line to protect the returned
asteroid sample. Spacecraft hardware disassembly continued with the sample canister and TAGSAM head inside of nitrogen
atmosphere gloveboxes located in a specially designed OSIRIS-REX curation cleanroom at Johnson Space Center in Houston,
Texas. Asteroid samples became accessible at three main points (1) In late September 2023 when removal of the canister lid
revealed asteroid sample outside of the TAGSAM head (2) In October 2023 when asteroid sample was removed by scooping it
out of the TAGSAM head with stainless steel tools and transferred to long term storage trays (3) In January 2024 after
completion of TAGSAM disassembly which enabled the remaining asteroid sample to be poured out into long-term storage
trays. These samples were documented with high-quality, high resolution archival photography by the Advanced Imaging and
Visualization of Astromaterials (AIVA) Team [more details in 1-2]. As individual samples are processed, named,
containerized, and weighed, the curation processing team also document and photograph those samples [2]. Each sample
named by the curation team as of February 2024 was added to the public facing OSIRIS-REx sample catalog that was initially
released in March 2024 with the Astromaterials Newsletter [3] and updated in October 2024 [4].

In addition, one-at-a-time, samples may be XCT scanned and remain curation pristine by XCT scanning the sample through an
aluminum container sealed with a stainless steel tri-clamp top with a FKM gasket. The first OSIRIS-REx sample XCT scanned
were to support public displays (e.g. Figure 1 of public display sample on exhibit at the Alfie Norville Gem and Mineral
Museum at University of Arizona). XCT scanning has emerged as a powerful tool for characterizing Bennu samples in 3D and
has revealed textural features of these samples while keeping the samples curation pristine, which facilitates decisions about
whether certain particles are consistent with recognized morphologies and/or if those particles should be rendered non-curation
pristine. In addition, three-dimensional volumes may be extracted from these XCT scans. As of the Fall 2024 update to the
NASA OSIRIS-REX catalog, twenty-four Bennu samples have been XCT scanned by OSIRIS-REX curation. One notable scan
from the Fall 2024 catalog update is of OREX-800096-0, which revealed distinctive vein-like features within this particle
(Figure 2). As more samples from the NASA collection are XCT scanned in the coming months and years, additional features
maybe identified that are otherwise not recognizable in curation pristine samples.
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Figure 1. Image from XCT scan of OREX-800054-0 (a particle, 0.076 grams). 6.00 um/voxel edge. Grayscale differences reflect differences
in x-ray attenuation with the most x-ray attenuating phase in white. Curvature and light gray material at bottom of image is the aluminum
container.

Figure 2. Image from XCT scan of OREX-800096-00 (a particle, 0.251 grams).  6.75 um/voxel edge. Grayscale differences reflect
differences in x-ray attenuation with the most x-ray attenuating phase in white. Curvature and light gray material at bottom of image is the
aluminum container.



