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Fig. 1.

LiMgPO4:Tm, Tb with different doses.
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Fig. 2. The TL high temperature peak positions of
LiMgPO4:Tm, Tb with different doses.
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Fig. 3.
LiMgPO4:Tm, Tb with different linear heating rates.
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Fig. 5. (color online) The relationship between the
integral intensity of OSL and the preheating temper-

ature with 0.2 s excitation time.
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Fig. 6. (color online) The relationship between the
differential intensity of OSL and the preheating tem-

perature 0.2 s excitation time.
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Fig. 7 Plot of In(T2/B) against 1/Tm.
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B9, A — &3 1 50613 21 i e 1 ko 0
I, k2, Fh (2) NBR BRI AETE, i 10 B
R, THEAS EEOR B R A 500 s 19 OSL I B2 1
E =1.69 eV, s =1.05 x 10*.
F1 G 6 G R R
Table 1. The peak positions of first order kinetics fit-
ting in Fig. 6.
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Fig. 8. (color online) The relationship between the inte-
gral intensity of OSL and the preheating temperature with

500 s excitation time.
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Fig. 9. (color online) The relationship between the dif-
ferential intensity of OSL and the preheating temperature

500 s excitation time.
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Table 2. The peak positions of first order kinetics fit-
ting in Fig.9.
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Weight No weighting -
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14 | |o
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Adj. Resquare|  0.98734

Value Standard error
[ | m(n/8) Intercept | —22.43980 | 2.31444
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/8)

2
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Fig. 10. Plot of In(T?2 /B3) against 1/Tm.
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LiMgPOy 1F A 3 i 7E A R 45 44 56 1 T 1 3) 1) 2%
Z¥, Hd LiMgPO4:Tm, Th2 A CHI 45 8. M
3 AT PAE Y, LiMgPO,4:Tm, Th # ek £ Kk 6
g £ B3 IR FE Bb oAt LiMgP Oy, 1 9 3 5 1l o' 4k
1) 32 R U PR e B AR FE B, 5% IR i B A S
(RS 1.

% b LiMgPO4:Tm, Tb ) TL #1 OSL Fé B i)
BB, MEIRR A, FPHAE E %
AR, RIFEROE(E 5 L AEHE & H AP S
#, 2200 °C AP RIS S (KT 300 °C &
HEE) AR SR A ATk B T R — IR I P
BF. XSS SR T FDOROGE S IR B S
HOEATHEM.

#3 RSB AM LiMgPO, BEEIEN TL W13 1%
B
Table 3. The TL trap kinetic parameters of LiMgPOy4

phosphors.
iR /°C  WBHARE E/eV
LiMgPO4:Tb, Bl 229.8 1.016
LiMgPOy4: Eu, Sm, B[4 354 1.34
LiMgPO,4:Th 10] 110 0.738
LiMgPO4:Tm, Th 300 1.72
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Table 4. The OSL trap kinetic parameters of
LiMgPO4:Tm, Th.

E/eV s
Jik iR ki 1.57 2.94 x 1013
2 UGR Kik 1.69 1.05 x 1014
5 % #®

K B iR B AR A T LiMgPO4:Tm, Th#)
KEES, W T AR TLATOSLAE 5. TL &
g 58 A AN i e Y ) 6 1 52, 0150 Gy ) ey i e
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B 156V, OSL RN 7 5 B 5 TR B 1 O &
W, TAAE] 200 °C, £ 5 BETF 214 19 OSL &
FasE e, ARE 2 3% BT A3 ARG B B RE 44 5 ik
MR K 7R 22 UGB K 71 T AS R SR B
(RS B2, W22 200 ©C TR PR 15 5 Al
SRS S IRA AT RESR A T R — IR E A
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Abstract

In recent years, the preparation and luminescent properties of LiMgPO4 as a matrix have received much attention,
but most of the studies are limited to the trap parameters of thermoluminescence (TL), which do not involve the trap
parameters of optical stimulated luminescence (OSL). In this paper, LiMgPO4:Tm, Tb powder samples are synthesized
by solid-state reaction at high temperature. All the experiments reported here are measured by Risp TL/OSL-15-B/C
reader after being irradiated by beta-rays. The TL glow curves obtained show that the high temperature peak at 300 °C
belongs to the first-order kinetic peak because the peak temperature does not change as irradiation dose increases. Based
on the first-order kinetics, the TL trap depth E = 1.72 eV and the frequency factor s = 3.97 x 10'* are determined by
the methods of various heating rates.

However, LiMgPO4:Tm, Tb is also an OSL material, the analysis of its OSL trap kinetic parameters would help to
understand the OSL mechanism and to know the relationship between TL and OSL traps. The pulse annealing method
is suitable for OSL trap parameter analysis. For low sensitivity samples, the fluctuation of the pulse annealing method is
relatively large. And this method only records the OSL signal of fast decay component, which is suitable for measuring
the samples with high sensitivity and fast fading OSL signals. In order to study the OSL signal of slow decay component,
the multiple annealing method is proposed based on the pulse annealing method. The multiple annealing procedure is as
follows. Firstly, the sample is annealed from room temperature to 500 °C which lasts 30 s. The heating rate is 5 °C/s.
Secondly, the sample is irradiated with °°Sr beta radiation doses of 1 Gy. Thirdly, the sample is preheated to 150 °C
with a heating rate of 0.2 °C/s. And then OSL measurement lasts 500 s after cooling to room temperature. The above
steps are repeated in preheating temperature steps of 10 °C. Four repetitive measurements are made for each preheating
rate. The preheating rates are 0.2, 0.5, 1, and 2 °C/s.

Finally, the OSL trap parameters £ = 1.69 eV and s = 1.05 x 10** are determined by the multiple annealing
method. The correlation between TL and OSL trap parameters shows that the TL and OSL signals are likely to come
from the same traps. Besides, the trap depth of the main peak of the phosphor shows that the sample has better thermal
stability than those of the other phosphors of LiMgPO4 as the matrix.

Keywords: optically stimulated luminescence, LiMgPO,, luminescence curve analysis, trap parameter
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