Luminescent Orthophosphates
New Features in Spotlight
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The problem of orthophosphates:
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LuPO,:Eu ceramics —morphology
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Sintered LuUPO,:Eu shows thermotumimescence
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How/where the energy
(e" and h°)

is trapped?
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Seeking the trappedcarriers - EPR
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Seeking the trappedcarriers - EPR

EPR Intensity (arb.units)
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Seeking the trappedcarriers - EPR
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Probable mechnism 6f e-trapping
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Can we better prove
the presence of
Euz+?

PL
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X-rayed sampte
PL - temperature dependence
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I atter Xorays —
ZPL
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Can we get LuPO,:Eu?* without X-rays?
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*LUPQ:EU, d
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PL of LUPO :Eu?*;Hf=RT
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X-rayed LuPO,:Eu vs. CaPOZEu= Hf
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X-rayed LuPO,:Eu vs. LaPOATEa“ HT
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X-rayed LuPO,:Eu vs. LuPO,:Eu?* ,Hf - 20 K
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Summary

= High-temperature sintering transfers LuPO4:Eu
into a storage phosphor

= Eu?* can be stabilized in LuPO4 by Hf co-doping
= Unclear origin of blue PL in X-rayed LuPO4:Eu
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mechnism of energy trapping

Eu3*+ e’ = Eu®

V. +h*> V. [V, -h] g=2.023
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X-rayed LuPO,:Eu vs. LuPO,:Eu?*,Hf - 300 K
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EPR effect of X-rays Eu,Hf

EPR Intensity (arb.units)
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Derivative of absorbance (arb.unit.)
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LuPO,:0.5% Eu, 1700, vac X-ray-5min
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EPR

EPR Intensity (arb.units)
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PLE Normalized Intensity (arb.units)
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TL glow curves
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Fading - concentration dependence
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LuPO,:0.1%Eu - irradiation with X-rays

RL Afterglow TL (~170 °C)
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