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The problem of orthophosphates:

No pulling crystals by Czochralski method
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Can sintering be a solution for 
orthophosphates?
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LuPO4:Eu ceramics - morphology
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Sintered LuPO4:Eu shows thermoluminescence



LuPO4:0.1%Eu
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LuPO4:5%Eu



LuPO4:15%Eu
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How/where the energy

(e′ and h•) 

is trapped?
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Seeking the trapped carriers - EPR
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g=2.023
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Eu2+?

Eu3+ + e΄ → Eu2+ ?
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Probable mechnism of e-trapping

Eu3++e΄ Eu2+/[Eu3+,e΄]

A. H. Krumpel, A. J. J. Bos, A. Bessière, E. van der Kolk, P. Dorenbos,  
Phys. Rev. B 80, 085103, (2009)
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Can we better prove

the presence of 

Eu2+?

PL



X-rayed sample

PL - temperature dependence
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Can we get LuPO4:Eu2+ without X-rays?



Exc. 360 nm

LuPO4:Eu,Hf

Vis
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X-rayed LuPO4:Eu vs. LuPO4:Eu2+,Hf
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X-rayed LuPO4:Eu vs. LuPO4:Eu2+,Hf – 20 K
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Summary

 High-temperature sintering transfers LuPO4:Eu 

into a storage phosphor 

 Eu2+ can be stabilized in LuPO4 by Hf co-doping

 Unclear origin of blue PL in X-rayed LuPO4:Eu
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Proposed

mechnism of energy trapping

Eu3+ + e΄ → Eu2+

VLú΄΄ + h• → VLú΄ [VLú΄΄ - h• ]           g=2.023

VLú΄΄



X-rayed LuPO4:Eu vs. LuPO4:Eu2+,Hf – 300 K
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Tzw rozszczepienie w 0 polu.

8 lini wskazuje na J=7/2. Eu
2+

 ma takie J.

Jednak nie wiem czy to nie jest nadinterpretacja 

na tym etapie wiedzy.

Eu
2+

?

EPR effect of X-rays Eu,Hf
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Eu3+ + e΄ → Eu2+
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TL glow curves
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Fading – concentration dependence
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LuPO4:0.1%Eu – irradiation with X-rays

RL Afterglow TL (~170 °C)
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LuPO4:0.1%Eu


