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In connection with the accident investigation of the space shuttle Columbia, an analysis
methodology utilizing well established microscopic and spectroscopic techniques was
implemented for evaluating the environment to which the exterior fused silica glass was exposed.
Through the implementation of optical microscopy, scanning electron microscopy, energy
dispersive spectroscopy, transmission electron microscopy, and electron diffraction, details
emerged regarding the manner in which a charred metallic deposited layer formed on top of the
exposed glass. Due to nature of the substrate and the materials deposited, the methodology
proved to allow for a more detailed analysis of the vehicle breakup. By contrast, similar
analytical methodologies on metallic substrates have proven to be challenging due to strong
potential for error resulting from substrate contamination. This information proved to be valuable
to not only those involved in investigating the break up of Columbia, but also provides a potential
guide for investigating future high altitude and high energy accidents.
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