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Abstract:

Backscatter radiography by selective detection is a form of Compton backscatter radiography that
collimates the dominant near-surface x-ray scatter signal to allow for sub-surface imaging of flaws and
features of interest in applications in which traditional transmission radiography is impractical.
Backscatter radiography by selective detection can utilize x-ray tubes up to 1 MV, although practical
limitations of the backscatter signal normally limit use to below 600 kVp. While most backscatter
imaging techniques use a highly collimated pencil beam of x-rays to provide position information, this
limits acquisition speeds and reduces application space. The use of x-ray fan beam geometries and high
frame-rate linear detector arrays allows one to overcome these challenges and produce images over
large areas. Current commercial off-the-shelf linear detector arrays have the potential to acquire images
at rates of 5 meters per second or higher. In this presentation, the principles of backscatter radiography
by selective detection are reviewed. The use of linear detector arrays with x-ray fan beams is discussed.
We present preliminary results for a prototype system that shows sub-cm position resolution is possible
for a number of backscatter radiography applications, with significantly improved scanning rates of
better than approximately 3.5 m?/s. We discuss several examples of backscatter radiography by
selective detection, including land mine detection, spacecraft components, and applied areas such as
the inspection of reactor pressure vessel steel, aircraft components, railroad infrastructure, and a new
project in in-situ imaging of plant root structure.
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