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Three dimensional imaging of defect distributions using ultra-short pulsed
bremsstrahlung gamma rays
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I propose a method for obtaining three-dimensional imaging measurements of the
defect distribution inside industrial materials by using a photon-induced positron annihilation lifetime
SEectroscopy. A compact and fast response detector that uses an Yb3+-doped Lu203 scintillator and a
photomultiplier tube was developed and tested to improve a spatial resolution and perform an in-situ
measurement. I carried out a feasibility study for the three-dimensional imaging by using the developed
detector. I found that time resolution is needed to improve for measuring short positron lifetime. An
electron beam current is also needed to increase more than 1000 times and detectors is arrayed around the
sample to increase an event rate.
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