F29% HS5H S I v T Vol. 29 No. §
2014 4E5 A Journal of Inorganic Materials May, 2014

X E%HS: 1000-324X(2014)05-0534-05 DOI: 10.3724/SP.J.1077.2014.13389

= H IR ZIR Pr: LusAlsOy, IR K& & 89§l 8 FA B 15

. 1,2 — 1 1 sl oo v 1 1 =

nEE "L m = R, San, 2R, g, E500 1 &°
(1. FEAFR L dmar, FERAZRERRARAAMEEEZIRE, £ 200050; 2. FEAFRX
F, db7w 100049; 3. FEAF R SEMEHTA, LT 100049)

W OE: SRR AR BE, 23 lles T AU AT ke gt Bh 7 (IE £/ £l TEOS 1 MgO)If Pr:LuAG ( Pr:
Lu;AlsO )M %, WK A INPE4E Bh IR Pr:LuAG B &/ il WLYGIX (1 B 2k 1% 1 F T 1A ~80%, Ausinbesih
FR B B B 2 i R AR (AT LB IX ~70%, 2 mm J5), (EOGHH 55 T 5 f5Ch 1196 pe/MeV), bR 73 & LL ] nf ik
73%, BEEPPEE 8.4%. K PriLuAG Fg 2N 1k 1.9 mmx1.9 mmx 1.0 mm [ i 25 BE 51 2 B HR I A i e, T 4x4 P 2
BB B TC I T S B AR, T A B R T o 2P WA, AR TR £ 4 2 B ARSI 4 (1 PriLuAG F
B RE T BGO (BisGesOp) 8k, 45 o PriLuAG K44 ¥ N T PET (Positron Emission Tomography)
ST Y E R

X # iR PrLuAG; BWIREE, B ARMERE BB

MESES: TQ174  XEKHRIRAL: A

Fabrication and 2D-mapping of Pr: LuzAlsO4, Scintillator Ceramics
with High Light Yield and Fast Decay Time
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Abstract: Pr:LuAG ceramics were fabricated by a solid state reaction method using vacuum sintering with or without
sintering aids (TEOS and MgO). The inline transmittance of the Pr:LuAG ceramics sintered with sintering aids reached
~80% in visible light range, while the ceramics without sintering aids were 5 times higher light output (1196 pe/MeV) and
faster decay (73% fast decay component) although lower transmittance in visible light region (~70%, 2.0 mm thick)
comparatively with the energy resolution of 8.4%. The Pr:LuAG cermics were cut and polished to 1.9 mmx1.9 mmx
1.0 mm pixels to form ceramics arrays, by using the 4x4 ceramics arrays, 2D mapping was accomplished. The position
signals were clearly identified, which were better than that of commercial BGO (BiyGe;0,) crystals. It is proved that

Pr:LuAG ceramics is promising in PET (Positron Emission Tomography) imaging.
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Fig. 1 Transmittances of Pr:LuAG ceramics fabricated by
solid-state reaction method with or without sintering aids
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Fig. 2 Radio-luminescence spectra of Pr:LuAG ceramic fabri-
cated by solid-state reaction method with or without sintering aids
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without sintering aids compared with BGO single crystal of the

same size (¢ 14 mmx2 mm)
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Table 1  Scintillation characteristics of Pr:LUAG ceramicsprepared by different processes compared with BGO single crys-
tal of the same size (¢ 14 mmx2 mm)

Energy resolution/% Fast decay component/%

19.6 58
11.3 70
8.4 73
11.8 -

Samples Light yield/(pe-MeV™")
Pr:LuAG with sintering aids 217
Pr:LuAG without sintering aids 655
Annealed Pr:LuAG without sintering aids 1196
BGO single crystal 603
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Fig. 4 Scintillation time decay of Pr:LuAG ceramics without
sintering aids, before and after annealling processes
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