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Abstract

New techniques for photon-induced positron annihilation lifetime spectroscopy (PiPALS) are developed by using
ultra-short laser Compton scattered gamma rays. The gamma rays are used to create positrons throughout the entire
sample volume via pair production. Due to the ultra-short pulses with pulse width of 5 ps (FWHM), ultra-short laser
Compton scattered gamma rays are suitable for PIPALS. In the proof-of-principle experiment, ultra-short gamma rays
are incident upon a lead target with 5 cm in thickness. Annihilation gamma rays of energy 0.511 MeV are measured by
the positron annihilation lifetime spectrometer based on BaF2 scintillator, PMT and digital oscilloscope. A preliminary
result of data analysis is shown in this paper.
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