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Abstract

In UVSOR-III, we have developed the gamma ray-induced age-momentum correlation (GIAMOC), which measures
the correlation between the positron lifetime and the Doppler broadening of the annihilation gamma rays. In this
measurement method, the inverse Thomson scattered (ITS) gamma rays with energies up to 6.6 MeV is used to generate
positrons inside a sample by means of pair production. Due to the high transmission property of ITS gamma rays,
GiIAMOC allows measurements through the entire sample volume with the thickness of centimeters. Using the developed
GiIAMOC setup, we have measured a reference material for positron lifetime spectroscopy with GIAMOC. Here, we

report the detail of GIAMOC experiment.
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Figure 1: Schematic diagram of GIAMOC.
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Figure 2: Two-dimensional histogram of reference
materials (SUS304) for positron lifetime spectroscopy.
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Figure 3: Time dependence of S-parameters of reference
material (SUS304) for positron lifetime spectroscopy. (a);
Equal time intervals are shown. (b); The counts at each
point are the same. The dotted line in (b) shows the
integrated time range.
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Figure 4: Positron lifetime spectra of a reference material
(SUS304) for positron lifetime spectroscopy obtained by
GiAMOC. The solid red line is the result of fitting with
LTO9.
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