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Introduction Control System and Data Acquisition via LabView

SrAlL,O,:Eu?*, Dy3* crystals exhibit one of the most pronounced phosphorescence that is appealing for alternative

lighting technologies that are independent, rechargeable, and energy efficient. The Strontium aluminate phosphor Set Loop Counter to 0 Temperature — PID &G, Heater On i—n—k T €emperature; _ Taraet! > Threshold?
possesses advantages over sulfide-based phosphors such as ZnS:Cu, as its afterglow can be observed by the (dark- Heater Off k g '
adapted) eye for 18-24 hours [1]. Efforts to improve its performance include the optimization of the synthesis method Save Data

[1], understanding the phosphorescence mechanism, [2] and studying thermoluminescence effects [3] in this 1 l ::etzge numgerolfgatapomts
material. For technological applications, it is also important to be able to manipulate the emission intensities and Increment Target r - Light Intensitv >Thresholg? -°' °€ NUMoerof aatapoints
decay rates, ideally so that the light emission can be switched on and off on-demand. In this work, we present the Temperature Loop Counter > N7 Laser on for x seconds X ! to consider for stabilization
characterization of the phosphorescence decay rate at various temperatures from room temperature up to 120 °C

and phenomenological studies of the optical charging/discharging effects from ~80 K up to ~670 K. Cyclic optical
charging/discharging curves are obtained using custom-built automated systems. The data obtained was Light Decay Time Constant vs Temperature
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Phenomenological Study
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(1)_r te r|n|SS|on. This work demonstrates the basic mechanism of storing light energy in strontium aluminate phosphors in a long-term fashion by cooling it
ola down to low temperatures. At such low temperatures, the phosphorescence effects are not observable rather, we see an enhancement in the
fluorescence Iarger than energy . :

PROSOROI808N0S 1\ / / 1 \\\ input. fluorescence. Higher temperature accelerates the release of energy and at very high temperatures, both the fluorescence and
occurs. phosphorescence are not observable. Charging of the crystal can only be done near the room temperatures. In particular, a peak in the light
decay time constant at ~ 48 °C may correlate to an optimal temperature for light charging. Future works into the particle size dependence
and their effects to the observed phenomena are underway. Experimental setup improvements using fiber optics, power meter, and
monochromator down to cryogenics temperatures are also in progress.
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