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Figure 1

(a) S-E profiles of high purity Aluminum foil naturally oxidized in atmosphere and anodic oxidation for 10 min; (b) S-# plot for high

purity Aluminum foil naturally oxidized in atmosphere of different incident positron energy. Also shown are S-# data of AAM oxidized last for

10 and 20 min.
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Table 1 Positron annihilation lifetime parameters of AAM for different anodic oxidation time
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Figure 2 Ratio curves of AAM oxidized for different time to high

purity Aluminum foil.
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Table 2 Positron annihilation proportion in Al substrate and
oxidation film calculated by matching Oxygen characteristic peak in
AAM oxidized for 40 min and 9 h

Samples AL O; Al 0OX40M OX9H
Intensity of Oxygen 1.9 10 108 137
peak
Annihilation in Al
substrate (%) 0 100 91.1 58.9
Annihilation in 100 0 8.9 411

oxidation film (%)
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Figure 3 Positron annihilation lifetime varies along with additional
stadic pressure.
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Figure 4 Positron lifetime varies along with carbon nanotubes
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Figure 5 (Color online) Ratio curves of nanotubes and graphite to
Silicon at 280 K.
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Figure 6 (Color online) S-energy profiles of MgO crystal implanted
with different types of ions.
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Figure 7 (Color online) Curves of positron annihilation lifetime

parameters of ST-BT vary along with sintering temperatures.
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Microstructure of functional materials probed by positron
annihilation spectroscopy
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Functional materials which have excellent performances in electrics, magnetics, optics, calorifics, acoustics, mec-
hanics, chemistry and biomedicine are widely used in the various high-tech field. Positron annihilation spectroscopy,
including positron annihilation lifetime spectroscopy, Doppler broadening spectroscopy and slow positron beam
technique, which is especially sensitive to detect various defects, vacancies and microvoids, is a very effectual
method to probe the microstructure of materials. Defecs distribution information from the surface to the inner and
microstructure variation due to external physical and chemical condition gradual change can be obtained by refined
analysis of positron annihilation parameters. Microstructure of Several types of functional materials was studied by
positron annihilation spectroscopy. It’s proved that positron annihilation spectroscopy is a unique technique to study
the microstructure of materials.
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