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Positron Annihilation Lifetime Study on the Proton-Irradiation
BaSrFBr : Eu Film
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Abstract Positron annihilation lifetime spectroscopy is applied to BaSrFBr : Eu film which is used for the phosphore layer,
and afterwards the reliability and self-consistency of source corrections in the positron lifetime spectroscopy is investigated using
a “Na positron emitter covered by thin foils. The positron lifetime showed no significant change through the various proton
irradiation energies. It is unusual that the measurements of the defects indicate that most of the defects were likely to have been
generated by X-ray radiation. This may have resulted from the Bragg peaks of the proton characteristics. The Bragg peak does
not affect the defect signals enough to distinguish the lifetimes and intensities in a material that is includes multi-grains. The
lifetime (1) associated with positron annihilations in the Ba, Br, and Eu of the sample was about 250 ps, and due to the
annihilations at F-centers or defects from the irradiated protons in sample, the lifetime (t,) was about 500 ps.
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Fig. 1. Schematic Diagram of (a) the image plate and (b) Positron
Annihilation Lifetime System setup.
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Fig. 2. (a) Positron lifetimes with intensities (%) of the BaSrFBr:Eu
thin film and (b) the film irradiated by the various proton energies.
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Fig. 3. SRIM simulations in BaSrFBr:Eu : (a) 3, (b) 5, and (c)

7.5 MeV proton irradiations : Bragg peaks are (a) 75.4, (b) 168 and
(c) 325 um each.
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Fig. 4. Proton Energy loss vs. Penetration depth in BaSrFBr:Eu :
(a) 3, (b) 5 and (¢) 7.5 MeV proton irradiations.
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