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&, 5 LSO &4, LYSO B HERETHERE., BETHEAMERESE. &
FR TR T LYSO S FELA1 . AR EIEE SRENY WM LSO &tk
B R Gh R T R E.  Ce’t My 4f! - 5d' BERUFECE SR A E AR RETE
HAA Cedt LA IUEIFEIE, % Gaussian ZUE{ETLE, IE 395nm Al 418nm I/ F Cel Xk
Yeehls, T 435nm By &g E Ce2 kKt LHE XK.
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Table 1 Physical and scintillation properties of LYSO and Re;SiO;s crystals

Property YSO GSO LSO LYSO
Melting/°C 1980 1950 2150 ~2050
Zeg 39 59 66 ~64
Density/g-cm™> 4.54 6.71 7.4 ~7.0
Structure C2/c P2, /c C2/c C2/c
Radius of 3+ cation/nm 0.91 0.938 0.0848

Ce distribution coefficient 0.34 0.56 0.22 ~0.32
Amax emission/nm 420 430 420 ~418
Light output/Ph-MeV~! 10000 8000 25000 ~27000
Decay constant 7/ns 37 60 40 ~38
Cleavage no (100) no no
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g R AR BARA N, B TR TR EA e R B R AR T 54 Y IR B
HERIANFRGHA. BT CeLu,SiOs(LSO) BAEEREE . BEFFEH. &M ®
e 36 BT (] 5 010 B2 A DR R PR BB T 5L B S A ) (MR o SR B BG4 B4k, LSO tu7f
FENRIE, HEH Lu,Os M B 5. AW, BERSAR T4k 6.

FAEK, BFHAREH Ce:Lug) s Yo,5i0s B & (LYSO) B PIIFHERE LT ©0~19), 5 LSO
MR IR B AR 2, B A, A SCHR 6] 938 CerLuy 5Y0,5Si05 &4 M 35 W HT 1] 2 38ns
Y645 i % 33,800 Ph/MeV, B LYSO B R A E KRB RSIRT ANRKREE. X148
T LYSO iB &M% - ERERR 2k Re,Si05 3 & 4 i 4 28 A1 MR #E BB A0 XF LU 50 . A3 LYSO
BRENTFRENSE, RARIEEKT AR CeLu Yo SiOs(LYSO) B &, FE3EN %
W BRI BENN BT T MR 44T

2 xR

2.1 #$I3% Ce:Lu; Y(.45i0s &£ K _

B T LusSiOs il Y,SiOs ¥ 8 —BUE R AW, W R AT RN R AL (C2) £ Ce:Luy 6-
Yo.4Si0s Gafk, LAB4L (>4N) 898 3 € 1b4 Lu,O; « Y203 , CeO, 1 SiO; KR, BLRIAET
TR ER B E HoO #1 COq. BILFHBERKETRRE, R ASBSHEISS. 7 200MPa
EHTERBRS, REEHRAHDHPE, 76140000 THS 120 )% LYSO £ &. B4H
MR EFBRDT .

(1= & = ) Ta 0y +y Va3 +Si04 +72Ce0r=Luta(s sy Yoy Cer8i05-+2/20
AR EOM R AT, Hd 2=0.3mol%, y=20mol%.

% 5 LYSO $B B R0 4100mm &R B, ARAA KN HRPSIAT, dmmx4mm
x25mm f LSO X ¥F 5, ¥ & &N 10~25r/min , #EH 2~4mm/h, HERBHE LY
2000°C TR EK. REEKFEHNY, REKRE ZBREBEER. EKHBEXRT
#60mmx 110mm #Y S K.

2.2 G MNTRRIE

WEETREERFT T, ARG AEREEY A 1.0mm. &4 50 EEN
AR 20mW Y He-Ne $% 2540 I 5 Y6 3256 At - R o 2 6 38 W AR A H 4= JASCO
/MRl UV/VIS/NIR Spectrophotometer V-570 (3¢4h / W] I / ELLSh4r 66 BE3t) T &, 2
0 £t 5 B 2% 190~1000nm; & &6 % B H 24 JASCO 4\ ] B4 Spectrofluometer FP-6500 (53 36 %%
Fit) P, FEEN 220~750nm. FFA WY EE R THT
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3.1 LYSO it FRAHESH

54 K AR T ¢60mmx110mm Y Ce:Luy 6Y0.45i05 Sk, TEER ., T ITEMGR
W, WE 1R BT LSO 5 YSO &kFEFAMRE C2/c ZHBLH B, A LSO 5
YSO @A EERET S, FFEKKN LYSO BRIURESKRESEN. AXMAT 20mol% &
Y, T[{# LYSO Shik 694 S & X 2000°C, X REBEAET FoR M A K RA, RofEkkH i
HE AR, BKRBOFE CeLuisY04Si0s BREFRBNEE, 4% 6.83g/cm®, FABIK
FREH, A0 6], HERAREPHRNBE.
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e A N ERJLF G 06 d s o, T LSO @ kM 7E ST AL A A K 49 LYSO W LSO &k
FELHARY, RENHSIEET. XTERHT Y WA, B8 EREA KEEE
B, LYSO @k E&T YSO BB AERRE. YA XRRANXFLARHBTFEHER
ME LSO BikHHEENNR L FERmH LS AR ©
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Fig. 1 Photo of as-grown cerium-doped
Lu;.6Y0.4Si05 crystal with a size of

M 2 LYSO &k EZR TH7E R
Fig. 2 Transmission spectia of carium-doped LYSO

#60mmx 110mm crystal al room temperature
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Fig. 3 Absorbance edge of cerium doped LYSO #) LYSO ¢ & &%
and LSO samples with 1.0mm thick Fig. 4 Emission spectra of LYSO crystal excited

with 358nm with Gaussian fits
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Py U 37 7 3K

B3R, EERT, B—EEM LYSO &k ARN T LSO & A il W i 1 14 58 38 75 181w B
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BFERH LY BFLA FH8ET CSY BETaEe, Y HBARA Ly, HHTF Cot BT
BN WFE 1 C®t BTELYSO BRTHTERBELERE LSO RiEH MR, #—
FSBIFAY BHBALuF, Ct BTEZHENREFHEAL, FEBBEDT Ct BF
FE RSB, #75 Ce-O BTHUEBMMAKR, MMM T C BFEABRMNRE
5. XHBES S BREEBHREGNERTARESANTEREOBREES/H, BT
5d' BRRERSBESES 4 SHEREEZELR, SEREHER.

i 358nm A BB L LYSO kR Lt e A 4 TR, LYSO Rk g M XiESE
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Fig. 5 Excition spectra of LYSO crystal at 98 F Ce2 & I i 4 [19]’ i 754 1 5 )
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FEH N 402nm @A T, BF LYSO BARBAR L, WA S iR BFE=1THEMN
Wk HE, W4T H)% 263 . 206 FI 359nm, 3L 350nm BREEHK, 263nm . I AT E
$96 3 B SRR MOE, TR MR C®t BT 4f' - 54" MBERIEM SR

4 Lk

SR FhBURR Y 32 b 85 BT LA AR 4 K R ¢60mm x 110mm #Y Ce:Luy 6Y0.4Si05 fh1E, T
H . =BT EWEK. 20mol%Y MinA, MIET LSO REMFE SMAEKMZ, & LSO
SRR EE R T RE. EERT CeLuyeY0.4Si0s M TE < 400~800nm 2 (Rl #E
WEEE L 83%, MERT Ce®t BF 4f1 - 5d B B MR YA 5 M X B B =138 i TbCHE
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Crystal Growth and Optical Characterization of Large-sized
Cerium-doped Lu; Y 4SiO;

YAN Cheng-Feng, ZHAO Guang-Jun, ZHANG Lian-Han, XU Jun

(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: Cerium-doped Lu; Y0.4Si0s (LYSO) crystal with a dimension of ¢60mmx110mm
was grown by the Czochralski method. Advantages of LYSO Czochralski growth relative to LSO
include reduced melting point, less propensity for formation of crystalline inclusions, lower cost of
starting material. Its optical transmission, excitation and emission spectra of LYSO crystal were
measured at room temperature. Results indicate that with the yttrium ion doping, absorption
edge of LSO crystal is shifted towards short wavelength. Three absorption bands of LYSO are
formed, which assign to the Ce3* 4f! — 5d' transitions at room temperature. The Gaussian fits
to the emission spectra of LYSO crystal excited with 358nm, show band characteristics with two
peaks of 395 and 418nm, which assign to Cel site, and with the emission peak at 435nm, to Ce2

site.

Key words LYSO crystal; scintillator; Czochralski method; characterization



