KSC Facilities: 
1. Triboelectric test device: In continuous use since the first electrostatic accident at KSC in 1963, it is used at KSC in specialized electrostatic testing as requested by all Aerospace Contractors. This device will be used in the initial evaluation and selection of the candidate materials. This device operates at ambient conditions with a wide range of humidities.

2. The KSC Mars chamber will be used for this research effort. This chamber can recreate a Martian environment in temperature, pressure, and atmospheric composition.

3. Surface Science Equipment: X-ray photoelectron spectroscopy (XPS) and ion scattering spectroscopy (ISS). With XPS both elemental information as well as chemical state and bonding information are available. Both of these analyses can be done in a single instrument so that a great deal of information on surface composition can be derived from a single sample. The instrument includes a provision for surface etching to allow study of sub-surfaces. The etching is done with argon ions and the energy and diameter of the beam can be controlled. As a result, information on the ability of surfaces to withstand such assault can also be obtained.

Surface Science Techniques. The materials to be exposed to the minerals at Martian environmental conditions will be analyzed using a variety of surface science techniques.

Materials selected for this investigation will be imaged with X-ray photoelectron spectroscopy (XPS) and ion scattering spectroscopy (ISS). ISS is a true surface technique that is useful for looking at the surface monolayer of a sample. It allows elemental analysis of the very surface of samples. The XPS looks deeper into the surfaces of samples, down to around 80 angstroms, depending on the sample.

Materials exposed to minerals in the rocking device at Martian atmospheric conditions will be imaged in situ and in real time by emission electron microscopy. Since this microscopy uses a high electric field as the “objective lens” rather than a scan, access to the materials is not obstructed, as in scanning probe microscopy and a direct image of the charged material can be observed [15, 16]. 

Using the XPS and ISS, valuable information on the composition of the surface of materials can be obtained. Combining this information with electrostatic and dust collecting properties will allow more intelligent materials selection for Mars exploration craft. It will also allow prediction of the electrostatic and dust collection properties of new materials discovered and developed after this project is completed. It will also be possible to study changes brought about in the surfaces of materials as a result of dust collection and electrostatic discharge. Very important information for prediction of lifetimes of materials in actual use can be obtained. Additionally, with scanning electron microscopy and energy dispersive spectroscopy, surface topography and element distribution can be studied.

