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LUAG:Pr is a widely applied luminescent material wh ich can be excited by @ and x-rays as well as by UV and visible radiation. The short
decay time in the nanosecond range of the spin allo  wed [Xe]4f 15d®  [Xe]4f? transition of the activator and the high stability of the material are of
particular interest for many application areas, e. g. as a scintillator. Single crystalline LUAG:Prha s been intensively studied. Even though there is a
great demand for rare earth doped LUAG single cryst  als as scintillators and solid state laser material s they lack in utilization of their capacity due to
the high costs for these crystals. Additionally, po lycrystalline transparent ceramics of rare earth dop ed LUAG have been prepared and investigated in
order to obtain a new optical material for various applications.

In this work, translucent ceramics of LUAG:Pr have been prepared and characterized. To this end, anano  scale powder obtained by a
combustion method with trisamine as fuel was mechan ically compacted and sintered. The powder comprisin g soft agglomerates of about 10 -20 pm in
size (primary crystals of about 100 nm was densified in two steps by uniaxial and subsequently by isost atic cold pressing without any additives. The
obtained green bodies with a theoretical density of more than 50% were sintered at 1700 C in air. Al ceramics show good translucency, but are not
transparent yet. However, excitation the ceramics b~y a blue LED, yielded a greenish-white spectrum due  to the conversion of the blue LED light into a
multiline spectrum between 480 and 650 nm.
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Reflection and Luminescence Spectroscopy of Lutetiu m Aluminium Garnet Ceramic LUAG:Pr 8¢

5 12

62 4,1 31 1.8

5.0t
Lu,AlO,:Pr* (JP-009b) Eneray [oV] oy 200

1.0 1 100
JP012/1_ceramic

1,5x10"
08 1,210

9,0x10°

[96] @auBID8})0Y

Intensity

ation spectrum
0.6 | 312 nm; Grating 2400 g/mm 6.0x10°
i ] A
slit size: Ex =1.00 mm, Em = 8.00 1m
Emission spectrum 3.0x10°
mm .

normalised Intensil

014 slit size: Ex =2.00 mm, Em = 1.00 1m 2
Reflectance spectrum 300 400 600 700 800 550 600
measured against BaSOy4 Wavelength, nm Wavelength, nm
slit size: Ex = 10.00 nm, Em = 0.06 nm

02 Emission spectra for 160 nm and 450 nm excitation

LUAG:Pr ¥ LUAG:Pr*

b JP012/1_ceramic ceramic JP012/1

Diode I,,= 160 nm Il =450 nm
ex

- t,=218ns
‘ ‘ -
s 02t ceramic
20010" 8
0, X=0271,y=0312 sample
= 9646 K

t,,=about 70 ns

X=0,164,y=0052
LE =615 ImW optic

Lsad
Jom— i {

i | Al=1999,29 B El
21,8066 ns =42 is (40%)

g = 108 pis (60%)
R’ =097755 =172

caounts at 310 nm
counts in 610 nm

som0t

o0 po -
n
Wavelength, nm Wavelength, nm ,00 0,25 0,50 0,75
time, ns time, ms

Emission spectra in transmission of LUAG:Pr 3 ceramics Decay curves upon 160 nm and 450 nm excitation.

6t Laser Ceramics Symposium
International Symposium on Transparent Ceramics for Photonic Applications
Munster, Germany, December 6 - 8, 2010



