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Abstract:

The Uppermost Surface of the Moon

The Ap16 Clam Shell Sampling Devices (CSSDs) were designed to sample the uppermost surface of
lunar soil. The two devices used beta cloth (69003) and velvet (69004) to collect soil from the top 100
and 500 pum of the soil, respectively. Due to the difficulty of the sampling method, little material was
collected and as a result little research has been done on these samples. Initial studies (Noble et al., 2007)
attempted to look at the material which had fallen off of the fabrics and was subsequently collected from
inside the sample containers. However, this material was highly fractionated and did not provide an
adequate picture of the uppermost surface. Recently, samples were obtained directly from the beta cloth
using carbon tape. While still fractionated, these samples provide a unique glimpse into the undisturbed
soil exposed at the lunar surface.

Understanding the properties of the uppermost surface is critical as it is the optical surface that is
probed by remote-sensing data, like that which is and will be generated by instruments on orbiting
missions (e.g. M?, LRO). The uppermost material is also the surface with which future lunar astronauts
and their equipment will be in direct contact, and thus understanding its properties will be important for
dust mitigation and toxicology issues, as well as resource utilization (ISRU) purposes. An improved
method of collecting samples of this uppermost surface should be developed and this type of sample
should be routinely collected at all future human landing sites.
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- Beta cloth - top 100 um

- Velvet cloth - top 0.5 mm

- Skim scoop - top 5 mm

- Regular scoop - top 3 cm 8

TEM results
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