Positron lifetime spectroscopy
of vacancy-related defects in ZnO
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1. Motivation 3. Experiment and Theory

* Single crystalline Zinc Oxide represents promising material to manufacture Positron annihilation spectroscopy (PAS)
blue and UV light emitters and high-temperature and high-power transistors.

 An engineering of point defects existing in ZnQO crystals represents principal
task for routine productions of high quality crystals for such application.
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5. Photoluminiscence Results + The annealing changed the
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Positron lifetime for crystals grown by several methods * Possibility of trapping
and from several vendors. The grow methods are marked
by shape of symbols, the producers are marked by arrow. at (VZn - H) .
The open symbols represents data from literature.
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7. Discussion

 The ZnO grown by HTG contains defect, with lifetime = 180 ps, whereas

crystals grown by other methods contains defects with lifetime = 165 ps.
» Combination of V, and

V, probably induced the
green luminiscence at
CVT samples.

e Theoretical calculation imply that the lifetime 180 ps corresponds with

positron trapping and annihilation in hydrogen-stabilized
Zn vacancy (V, —H ).
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* The presence of V, was proved by photoluminescence for HTG samples.

 The green luminiscence at | -
PMG samples was not % a% 2y e pe 38 % e  The LT Hall effect analysis was done and the activation energy for defects

observed ‘ were set. The shape of conductivity lines depends on original concentration
of Impurity in various sample.

Summary _
santhand ot parercopieso | | » The influence of growing methods of ZnO was shown. The HTG method generate different

dounload an sicionic s | | type of point defects (lifetime =180 ps) than other methods (lifetime =165 ps) independently

it euni czisemicondicorferen | |~ o) cryStal vendors and on .chemical composition.

 This difference was explained by the positron trapping and annihilation in hydrogen-stabilized |
Zn vacancy (V,, — H) in the former case and by the bulk positron annihilation in the latter case: |
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