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Effect of Annealing Treatments on Scintillation Properties of
Lu,Si, 0, : Ce Grown by Czochralski Method

FENG He, DING Dong-Zhou, LI Huan-Ying, LU Sheng, PAN Shang-Ke,
CHEN Xiao-Feng, " ZHANG Wei-Dong, REN.Guo-Hao
(R&D Center of Shanghai Institute of Ceramics, Chinese Academy of S¢iences, Shanghai 201800, China)

Abstract: Although the Lu,Si,0,: Ce(LPS: Ce) has a highlight yield about 26000ph/MeV, the LPS: Ce
crystals grown by Czochralski ( Cz) process usually display a low licht yield. In present work, annealing
treatments in different conditions were carried out on Cz grown /LLPS: Ce with low luminescence efficiency, in
order to investigate the effect of annealing treatment conditions on scintillation properties of LPS: Ce, such as
luminescence efficiency ;. absorption spectrum:. It is found that annealing in argon atmosphere has a negligible
effect on the scintillation properties of LPS: Cej; annealing in air can dramatically improve the luminescence
efficiency of LPS: Ce. The optimized annealing mechanism is determined through the comparison between
different annealing treatment; atmosphere of air; annealing temperature of 1400°C ; annealing time depen-
ding on‘the dimension of the sample. The larger dimension is the longer annealing time. The change trend of
charge transfer band in the absorption spectrum and UV-ray excitation and emission property of LPS: Ce
crystal are also discussed.

Key words: LPS: Ce crystal; annealing mechanism; luminescence efficiency; absorption spectrum; emis-

sion spectrum

DRI it R 5 B FHOR ARy SRl XU 2k, FE A%
PR (PR X Z B2 3940 (CT) |, TE L 1 S I
JZEHI(PET) 45) | A% 9 3 HURL 4 38 52 56 DL K Hb
[ YR A S ) IZ KB O TR B B 4R
Uy ESNNPINLEEN i S e A (DR R
(X y SR TE LR BEL IR AR 0) | ke s (P RG ) 3

Wi B 2009-01-15, WEMEKFEM: 2009-03-10

Iy SR B 8 ) R DI (] L B R T A0 AR,
SEPEE) SRR BIH AT L, S4B AR RERR R N
SR {& 40 Lu,SiOg: Ce' . (Lu,, Y,),Si0s : Ce” |
Gd,Si05: Ce™ 1 Y,Si04 : Cel™ fEH — K 55
e A PR DBURIA e DY S P AR R A 5 RS T2 1Y
KIE. IR, 4% 1S0: Ce fhAZ T, HlitB AR FERENRR S

EEWA: PEBEB AR TR EAA SIS H (SCX200701, SCX200708) ; [#ZK 8637 1141 (2007 AA037444 )
BB/ & #1983 ), B, #8584, E-mail: fh117_@ 126. com

BWBERA: (LENE, BF5E5. E-mail: rgh@ mail. sic. ac. cn



%5

48, 45 AR JOHRNIE A Lu, i, 0; 0 Ce AN IRIERE R I 1055

(715 R LPS: Ce) diARRIINERIERE S5 R T AT = B
AT, HOF R (O 26300ph/MeV) 5 LSO : Ce
FH, 455 (1900°C) Bk LSO K2 200°C , AT fiff fi fA<
AR B B RO BEAR; T H T Lu, 05 i #8
i, MHRIBT A LPS: Ce A Lk LSO (LA, R 2
IR R, KRR B T v R AR AR
Fasd, R RIBEE LT 450K LU L, &4 F A i
F 07 T

P, FVEIX AR LPS: Ce dhiASA R B
Fb A% e ek (15000 ~31000ph/MeV) 1) i 45
PR LPS : Ce ShAARENH # R B Bt
i (<2000ph/MeV ) AR JFH 5 WL 2. 1 &4, HT7F
X3k SR MY i K X TE T8 AT vl 7 A
AR AR AR, 5 0 AR 4 3 3 b 200 R
HPE A TR R A AR O T IR R AU R O
tHAgsE, A AR AR A (Ar) Fas ST X
LPS: Ce fhAR#E T TR K AL B, B8 K5 H %
iR KGR KR ZEXS LPS : Ce BYINMRIERE, Nk &
SHETERUAIERCR I, i SR K T2,

1 X538

LPS: Ce fiyMAii i 2P0 5K, IR Ce B F
X R T A A AL B BE A 0. 3at% , 7EVE [E Cyber-
star 7 ) (N AR AT AR A R AR
R, iR ERR A A SRR G S, K
HEEN Imm/h, J@ 4% 3 B2 A 5 ~ 10r/min, 3R4% BAZ
 pl5mm (1 S A, ToE ) SeRETE R AT, TR
LPS: Ce fiy iR AE KB W SCHR [ 8 1. AR k1758
12mm x 12mm X 12mm\ 7mm’ X 7mm X 7mm- fl 6 4>
10mm x 10mm x 2mm FERL, HMDOG, HEMmPHS 5
X R ) R R 1 iz

XFLAE 8 R HEAT AN]SR A AR EE FAS
AR KSR A AR 3R, I XHR KRR LPS: Ce OG5
FUIAN KR BE A7 7 k. o, 78 Perkin-Elmer
LSS0B #Y5E 'GiA) _b #E AT 28 4 &k e 33 ) 3.
TR T RSO EAE Shimadzu UV-2501 #4453 5801
JEI B T By XG4 R ki (XEL) 1)
I 2 TE | A L HEAT I, CAR 25 80k V

&1 LPS:CeHEmMRSERT

Table 1 The serial numbers and sizes of LPS: Ce samples

Serial number Dimension/mm’ Serial number Dimension/mm’

LPS-12-1 12 x12 x 12 LPS-12-17 10 x10 x2
LPS-12-2 7 x7x17 LPS-12-18 10 x10 x2
LPS-12-15 10 x10 x2 LPS-12-19 10 x10 x2
LPS-12-16 10 x10 x2 LPS-12-20 10 x10 x2
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Fig. 1 XEL spectra of LPS: Ce( LPS-12-15) before and after an-
nealing at 1500°C in Ar
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Fig.2 XEL spectra of LPS: Ce (LPS-12-16) after a serial of an-

nealing treatment at different temperatures in air for Sh
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Fig.3 Absorption spectra of LPS: Ce (LPS-12-18) after a serial

of annealing treatments_in_ air for Sh
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Fig.4 UV-excitation and emission spectra of LPS: Ce (LPS-12-

18) after a serial of annealing treatments in air for Sh
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Fig.5 Luminescence efficiency comparison between the annealing
by stages (LPS-12-17 and LPS-12-18 )" and annealing from 1400°C
directly (LPS-12-19 and LPS-12-20)
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Fig.6 Luminescent efficiency of LPS: Ce(LPS-12-1 and LPS-12-2)
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Fig.7 XEL spectra of the annealed LPS: Ce ( LPS-12-19) and
LYSO: Ce standard sample in the inset displays the integral inten-

sity as a function of wavelength
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