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Abstract: Polycrystalline samples of (Gd,..Y,),Si,07: Ce(x=0.1, 0.2, ...0.7, 1) were prepared through solid state reac-
tion method. The serial samples were screened through scintillation luminescent efficiency i.e. X-ray excited lumines-
cence spectra. The luminescence efficiency of (Gdy5Y(5),S1,07: 0.1%Ce sample was found to be the highest among all
samples. The single crystal with this composition was grown by floating zone method. The structure, photolumines-
cence and scintillation luminescence properties of as grown sample were measured and discussed. The structure of the
as grown single crystal was determined by XRD spectrum. Photoluminescence properties were evaluated in terms of
photoluminescence excitation and emission spectra and photoluminescence decay curves. The X-ray excited lumines-
cence spectrum, y-ray multi-channel energy spectrum and scintillation decay curve were measured. According to the
measurement result, the as-grown single crystal had orthorhombic structure. The main luminescence peak is around
362 nm. Two-exponential decay curve with fast component of 30 ns and slow component of 211 ns occurs in the PL
process due to the Gd(°L})—Ce(5d;) nonradiative energy transfer. Slow component accounts for 8§7% of the total during
the scintillation luminescence, which is resulted from the energy transfer and relative low Ce doping concentration.

Light output of the as-grown single crystal sample is 90% of the cerium doped lutetium yttrium silicate scintillator.

RS B : 2016-08-29; WEEIEBCHE B#A: 2017-02-27

BEEW A : [FFK AREE IS 5 4:(51402184); _Lilg KA QIR RS Ll 117 i B 41 20 %8 Bh vt &1
National Natural Science Foudation of China (51402184); Innovation Found of Shanghai University; University Youth
Teacher Fund of Shanghai

TEHB N E #5(1983-), T, FIWFFY 51, E-mail: fh117@shu.edu.cn



932 TS| R =

W32 %

Key words: scintillator; scintillation performance; mixing crystal; (Gdgs5Y(.5)2Si,07: 0.1%Ce

DR AR it A A2 — T R 0% 400 1 S 2 e 45 0 R o~
Al G IIRRL, W)z s e e gk X 5
2.y SRS IR T SRS A AR
ROR, NIAWTF R B EE R e af . 3k
IS J) 5 bR ) v R RE DN KR AR, BB e AR I R AR
RE,Si,0-: Ce (RE=Lu, Gd, Y, Sc) e Hh 2K
BN MR AR . TR X R N SR R, i s Ak
241 (Gd,Si,07: Ce, GPS: Ce)A$k &4 (1K) 5 & TN 4k
P fe R R R,

FEM 56 AR i A o b, e A A AL o
10 R TR e 2 — BB T R T B,
Gdy 99, Y Ce,01Si05 Hl (Lu, Gd)3(Ga, Al)sOy: Ce,
T 2 53 R, AT UGS G A R i 4 R S I 4,
MITAEAL I R R E A %5 T GPS: Ce INHR&:AE, H
R E R La BUCHE 2 Gd (175 0™, 3@ La 1)
A B GPS 945 AT 0™, R T T Se B 1
AR (1 ok A KR RERIE XU Y A At 2 1 1
i L, R ISR A AR, X
TN i AR T B A A 5 AR S VR s e
AUA IR, MIARH SCERIGE Y 7E GPS: Ce N A+
HARH T 438

ATAEHEE T 4B GdySi05-Y,S1,07 WA 1
DAJRR AR TR 16 27 R0 DA P B, 2 J ok ] A e 465 1)
L3RG . Y,)2S1,07: Ce(x=0.1, 0.2, ...0.7, 1) R4
2R R, TR I G RE A 1R O 2 RN A R e e A
SYREATARIE, e tERe LI Al 4, ARG %z Al
3 BV DA R B, T PR R i A SR AT 8 14D D 27 R A
SR RERAERI 12

1 KWHZE

1.1 iF

S JSURL R GdaOs( I BRI A R BR 22 7)),
Y205, SiO; Fl CeOy( Iifg [E 25 A R A 7)), 4
4 99.99%.,
12 HIgFHZE

KR I AH e 4 vk W & 2 A FE W . IR
(Gdo.999+Ce€0.001 Y1)2S1207 (x=0.1, 0.2, ... 0.7, 0.999)[1]
BT R IR S A A AT R I R R, KA
BRI 20 mmx5 mm B . Besh o0 55
I JE S R(95%AT/5%H,), 1600°C 1R 8 ho ik 4k
PR BRATHAT IR R A 2, 5918 B ACE R

F =M K, 1600°C FRTEE RN 8 h f £ it i i) 7]
DUBE o BB A AT 2 MY, SRR 4t A 3R AR 2l A
(Gd1..Y,)281,07: 0.1%Ce 2 fiAf G, Xt R AR &
HEAT 622 RO I SR E R (0 LA, i H DR BRI e e A
IEE R

T e VERE B AL M 4 43 )5, i & 1 4 43 1 o
e SR ERHZ A T R LT RR R, JE R RS
B15), B HBNAK LB, FILE 100 MPa 5§ T
IS EAARZ 8 mm [FIEME, SRJG7E M N Rl i
hBUE 2 SRR .l A AR TR DY BT AR TR X
(FZ-T-4000-H, Crystal System Corporation) ' 1T,
IR VU 1500W 34T A KAFRAN A, B
KIHEH 5 mm/h, b NI EE A 15 r/min.
1.3 RIEFAZE

W4 T 4550 B R K, E Huber G670 X S £k 417
S (Cu Kay, 20 J5FE 10°~80°, BEGIN ] 6x15 min)
RAT SRR AR . AR T B FLS920 Fa A A& 9t
U A b A i 1) 5 R R G i RN 2 5
PG o E i X5 IO R WA R 1 X
STEHOR RS . X JGE M A Mo, J6E TIESK
P 55 kV, 3 mA. K H 238 68 1% A A 1R 38 98 6F
10 TR R R 16 280 %6 R0 DR R 3 ki 23 T AT R ALE,
RS PTCs y SRR, B SR Teflon (.25, 6
55t R1306 Tl H f 38 4 I 48 I 4k ok Wi g 5,
N B EE A5 5 1 Agilent 9254 RS ge i . £EAH
[F) 4% A 0]l 45 2% 1k TR A6 6 TN 6% o R (LY SO Ce)
FrAEREAT 22 18 e 15 10 AR, K IL 5 S0 A S EAT
LbA

2 HR5WR

2.1 (Gd1..Y,)2Si,07: Ce % R#E B4 RE

Bl 1 R [ AR 4545 2 1 R 51 (Gd) 1 Y,)2S1:07: Ce
(x=0.1, 0.2, ...0.7, 1)Z &AL 056U KR 5T
(Aex=357 nm, Ze,=330 nm), MPEHHJLUEH, A
RIVFE S IR ANBOR S 0 LA [ Ce™ B Ik
TR PO RS R WORE A = AN B IBEOR
W, 43962 T 2744 311 F1 330 nm, %R T Ce*F i
AfFEAREM AT 5 d I FREIMERIT . AT
WRVER T 357 nm, RIHT Ce™ HIRAL 5d THed
) 4f BEMERIE . M 1 AT LG, #F S 1 OR A
R (K 0 AT LT ANBE ZH 2 IR AR Ak i AR Ak, X 3 B



o #, 25 (Gdi.,Y,)2Si07: Ce T i AR R 11l 46 S M BE A9 933

A5
%59 1
7 T
F Excitation Emission Monitoring wavlength/nm
) Excitation Emission
6F b —— Gd0.9Y0.1 356 330
b - = = Gd0.8Y0.2 357 328
5+ 1 v Gd0.7Y03 357 330
=, b W —- = Gd0.6YD4 357 330
o e .':_:'. Gd0.5Y0.5 357 328
= 4 3 i . Gd0.4YD6 358 331
= i Gd0.3Y0.7 360 330
g 3k . L f Yl 36l 330
7] y
£ I ' AN
2k ; \
L - vh
1+ R\
e W
L %
0 syl T |
200 400 500

Wavelength / nm

K1 (Gd,Y,),S07: Ce (x=0.1, 0.2, ...0.7, 1) £ /bkES 5
TR~ 1 (Le=357nm, Aep=330nm)

Fig. 1 Photoluminescence (PL) and excitation (PLE) spectra
of (Gdy,Y,),S1,07: Ce (x=0.1, 0.2, ...0.7, 1) polycrystalline
samples (1,=357 nm, L,=330 nm)
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Fig. 2 XEL spectra of (Gd,.,Y,),S1,07: Ce (x=0.1, 0.2, ... 0.7,
1) polycrystalline samples

FUAr B, 1T LASNIE RO BCR B if I 24193 & x=0.5
[1)(Gdy 5Y0.5)281207: Ceo R IE AR X% 41 43 b
i R E5 4 . DGEA RN I AR BE IEAT VE4H IR 1R
2.2 (GdosY0s)2Si-07: 0.1%Ce B B+ mBYIERE

PLEF X4 K (Gdo 5 Y 0.5):81207: 0.1%Ce (W5
EHE, K45 GYPS: Ce)fiih, Hl#4155 1)
FLARFE A AT XRD S an ] 3 s . A XRD Kl ny
LA H, BN IEAS 45 . Bl ARk R A6 v i 1 &5
o5 OV S8 B 1A RN L S AR T, AR
S B TR R, GYPS HRE B T
R4 4% 4 0.0919 nm (Ce W ERAG, 4142485
AEATHM), 5 Dy 192£42(0.0923 nm)$EiT. M
Dy»Si,07 AFLE PRI AR, 533 A 1 A2 (1) e i A R =
RHACHRAH o AN SZIG AT 21 1) A2 1152 45 A4 1) i e AH
b, X R UIAE AR e R, AR R A AR
B IEAT A, HLR R R A I R R AR AR 2
A 1 [ 25 AH AR

Kl 4 25 GYPS: Ce A I 2 IO R ST 1%
X B EROR R, IR UG R R
KRR LI T () Ce¥ IR R BT RO SR
(RJUEE A7 3 S - 207 275, 305 F1 336 nm, Xf W T
Ce™ 4f THREYL M 5d FELLI LA T AEZ(5da-5d)) I
BRIT . RE SR I 2O R S 5 X B 2ok R A RE I
RN T 362 nm, X T Ce’ 5d F Ak T BELL(5d))
PR H T 1] AE A T REZL(PF 0 A1 YF s ) (RIS R AT

K5 ONFE R AEA [FOR BT 1 96 6 3 gk i,
P B 5(a) MR WK 336 nm. K AT KA 362 nm
(15 NIERE, KA I=Lexp(-1/t)%) 525 it 26 ik
TG, Ho o 32t a), MRS 45 R, g2
PARECTE N, TEPRINAI Y 30 ns. 3 4b, £E Ce $BARIK
Gd FNERF, B AEE Gd T —Ce IR R AL 8,

.LJJ
Ll

N
20

Intensity / (a.u.)

K3 VEXIEHIE I GYPS: Ce Ham e i & 4 XRD Kl it
Fig. 3 Photograph and XRD pattern of the as-grown GYPS:
Ce single crystal
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