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Introduction and Aims T

Transport of the excitation energy through scintillator material:
Lu,Al;O,,:Ces*
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Theoretical limit of the Light Yield : 60 000 phot/MeV

Measured value: 20-25 000 phot/MeV
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Results and Discussion /

Excitation and emission characteristics
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Excitation and emission spectra (measured at the maxima of emission and
excitation peaks at A,,,=313 nm and A_=275 nm, respectively) of
Gd,Y,Ga,Al,0,, single crystal, 8 K.
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Temperature dependence of decay times related to ®P;—8S.,, emission transition in the Gd3*
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Temperature dependence of the decay time of Gd3* emission at 313 nm in the
Gd,Y,Ga,Al,0,, and Gd,Y,Ga,;Al,O,, single crystals under excitation at 275 nm
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Excitation and emission characteristics
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Excitation and emission spectra (measured at the maxima of emission and
excitation peaks at A,,,=520 nm and A_=275 nm, respectively) of the
undoped and Ce-doped Gd;Ga;A,,0,, single crystal, 8 K.
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Temperature dependence of the decay times related to P;,—8S.,, emission transition in
Gd3* ions in un-doped and Ce?®* -doped Gd;GasAl,O,, single crystals
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The temperature dependence of PL decays of Gd3* ion (A.,=270 nm, A,,,=315

nm) in Gd;GazAl,0,,:Ce3* and Gd;Ga,Al,O,, single crystals.
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Temperature dependence of decay time for the °P,—28S_ , in Ce3* -doped
Gd;GajAlL 0,4, single crystal
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Temperature dependence of PL decays of Gd3* ions A_,=315 nm and Ce3* ions
A=520 Nm under excitation at A,,=270 nm, in Gd,;Ga;Al,0,,:Ce3* single

crystal.
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Excitation and Emission Characteristics
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The excitation spectrum of the Ce3* luminescence related to garnet phase and
emission spectrum under excitation into Ce3* absorption band in perovskite phase
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Decay kinetics
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The 5d,-4f decay curve of the Ce3* luminescence in garnet phase measured at
Ae=560 nm and under excitation at A,,=310 nm corresponding to perovskite phase
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Scintillation decays
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Scintillation decay times of the Ce3* emission in Gd,Y; ,Al:O,, (x=0.75, 1.25 and 2)
excited by 662 keV photons of 13’Cs radioisotope at room temperature
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Excitation and emission characteristic
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Low temperature (8 K) excitation and emission spectra of the Ce-doped
Thy 35LU, A0, single crystalline film for emission at 520 nm and
excitation at 262 nm, respectively
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Th3*—Ce3* energy transfer through D, energy level of Th3*

200
—-e--x=0.35 --m--x=0.64 --*--x=1.045
.
1 — Teo
88 i - -¢0-0- 0 -¢0-0-© -0 -0— O -©—0— -0 -©— O— -9 —©
s 70 *
= 60 n, Tb Lu. Al O _:Ce®" ]
D 50 = X 3-x 5 12 1
.g 40 B ---I“-—-—-!]——-l-—-—-I——-—-—-——-—-l—--—-l-—!—-!-—-l-—-i
30 - T
20 %, |
-t - *-C- ¢-¢--0- C-0-0 -
| | | | | | | | | | | | | | | | | | | | |

100 200 300 400 500
T (K)

Temperature and Th dependence of the photoluminescence decay time for the
emission from °D; (A,,,=383 nm) energy level of the Tb3" in Th,Lu; , Al:O0,,:Ce3*

(SCF) under 262 nm excitation into 4f—5d absorption band of Tb3*
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Th3*—Ce3* energy transfer through °D, energy level of Th3*
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Temperature dependence of the photoluminescence mean decay time of the
Tb3* emission (°D;—'F,, A,,;=383 nm and °D,—"F,, A,,;=490 nm) and Ce3*
emission (5d,—4f, A,,=520 nm) under excitation into 4f8—4f’5d* Th3*

absorption band at 262 nm in Thy 3sLu, 5:Al:O,,:Ce3*
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Ce3*—Tb3* energy transfer

1 - © experimental data -
- a) fit E
- INstr. response .
= I 75 K |
'7) 0.1 ? 73
CIC.) B I(t) = 24876exp(-t/25.68 ns) + ]
+— u + 21034exp(-t/52.6 ns) 7
= S - + 81lexp(-t/1203.75 ns) + 5.04454 |
B 00t
N B o
= - T = 104.28 ns .
E L mean =
— 0.001 - .
o B -
— C a
0.0001 '?go 2 S0 2
1750 3500 5250 7000

time (Nns)

Prompt 5d,-4f decay curve of the Ce3* luminescence measured at
Aer=520 nm and A,,=452 nm in the Thy ;:L U, zAl:O,,:Ce3*
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Conclusions /"

v Energy migration among co-activator in garnet lattice is efficient at
concentration around ~50 %

v Gd®** and Tb3* ions show efficient energy transfer to Ce3* in garnet lattice

v Energy transfer from Ce3* ions in perovskite phase to Ce3* in garnet was
revealed

v °D; and °D, energy levels of Th3* are involved in Th3*—Ce3* energy
transfer

v" In diluted and heavily Tb doped Lu,;Al:O,,:Ce3* single crystalline films
bidirectional Ce3**—Tb** energy transfer was revealed
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