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Positron Annihilation Study of Radiation Defects in « -AlL:QOs
Eiichi KURAMOTO, Yasuhisa AONO and Minoru TAKENAKA*

Positron annihilation studies have been performed for the radiation-induced defects in @ -Al203 specimens.

Before irradiation polycrystals of @ -Al203 showed positron annihilation lifetime about 125 psec.
value was increased by 60 MeV QY ion irradiation to about 155 psec.

to positron lifetime at O-vacancy sites.

probably because of recombination of vacancies and interstitial atoms at room temperature.

But this
This is considered to be corresponding

But, this lifetime disappeared gradually in the period of several months

On the other

hand, it was found that in single crystals positron lifetime before irradiation is between these two values.
This is probably due to lack of oxygen atoms in single crystals in the fabrication process and it already has O-

vacancies in the matrix before irradiation.
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POSITRON LIFETIME MEASUREMENT
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Fig. 1  Electronic circuit for positron annihilation lifetime measurement and ?Na positron source
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Fig. 3 Positron annihilation lifetime spectra (before
BETHEETRIEFI T » 7S hBEELON S, and after irradiation) for Alz0s polycrystal
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Table 1  Positron Annhilation Lifetime Measurements for Al203
unirr. irr. (60MeV Q8%
Sample 1 (poly) 121 ps — 151 ps 1156 ps (0.30%) 2.37 x10*/cm?
Sample 1 (poly) 134 ps 1463 ps (0.14%) s
(90 days later)
Sample 1 (poly) 125 ps — y
(160 days later)
Sample 2 (poly) 128 ps 819 ps (0.10%) 138 ps 861 ps (0.13%) 1.87 x10™/cm?
Sample 3 (single) 158 ps — 157 ps 760 ps (0.29%) ”
Sample 4 (single) 141 ps — 149 ps — 3.75 x10"/cm?®
Sample 5 (single) 135 ps —
unirr. irr. (KUR, 6 x10"n/cm? 20K)
Sample 6 (poly) 128 ps 819 ps (0.10%) 136 ps —
Sample 6 {poly) 127 ps —
(45 days later)
Sample 7 (poly) 138 ps 988 ps (1.37%) 139 ps 822 ps (1.40%)
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Fig. 4 Positron annihilation angular correlation
curve for Al20s single crystal
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Fig. 5 Positron annihilation angular correlation

curve for 60 MeV O ion irradiated Al20s
polycrystal
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Fig. 6 Positron annihilation angular correlation
curve for neutron-irradiated Al20s polycrys-
tal (Toshiba)
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Fig. 7 Positron annihilation angular correlation

curve for neutron-irradiated Alz203 polycrys-
tal (Kyocera)
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