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Mechano-luminescence properties of rare-earth doped strontium
aluminate phosphor prepared by gel-combustion method
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Abstract

Strontium aluminate phosphor was synthesized using the gel-combustion method. The effect of changing the amount
of Sr on the optical characteristics was evaluated. The Photo-luminescence and Mechano-luminescence intensities were
greatly increased by reducing the amount of Sr. It seems that the trap state in the crystal changed. From the TL
measurement, it was found that the total amount of carriers trapped in the sample were reduced with amount of Sr
increasing, but the activation energy of the trap level did not change. So, increase in ML intensity was found to be due
to increase in trap level. The activation energy was about 0.55 eV for all samples, consistent with previous studies.
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Fig.1 Mechanism of luminescence
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(a) The picture of sample
before reduction

(b) SEM micrograph of
sample before reduction

(c) SEM micrograph of
sample after reduction

Fig.2 The morphology of each stages of sample
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Table 1. The lattice constants depending on
fabirication method
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Fig.3 XRD pattern of prepared sample for
both methods
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Fig.4 PL spectrum of both samples
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Fig.5 Energy diagram of 4f°5d level degeneration
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Fig.6. ML intensity of each sample
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Fig.7 TL intensity of each sample (3:10~70[°C/min])
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