pISSN : 1976-0620, elSSN : 2384-0633
http://dx.doi.org/10.7742/jksr.2015.9.3.169 "J. Korean Soc. Radiol., Vol. 9, No. 3, April 2015"

A Study on the Luminescence Properties of LiGdy(SiO4)g0s:Ce™*

Seongjin Jin

Department of Radiation Oncology, Inje University Haeundae Paik Hospital
LiGdy(SiOy)s02:Ce™ 33 A A+

Z18x

QA st S el WALAE o

Abstract

LiGdy(Si04)605:Ce®*  phosphors were synthesized by solid—state reaction method. The structural
characteristic was investigated by X—ray powder diffraction analysis. The emission and excitation spectra of
the Ce®* ions doped LiGde(SiO,)s0; phosphors were obtained under the UV excitation. The emission spectra of
LiGdy(Si04)04:Ce®* shows the band at 410 nm corresponding to the 2Fss and 2Fy states of Ce®*. The red
shift of Ce®* emission is found as the Ce®® concentration increases, which could be explained by the change in
crystal—field symmetry and strength with increasing Ce®® concentration. Fluorescence decay time of Ce® was
about 20 ns. When the concentration of Ce®" increases life time was slightly reduced.
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I. MATERIAL AND METHOD
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I, RESULT
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Fig 1. Emission & Excitaion spectra of the
LiGdy(SiO.)602Ce™
(Ce* 05 mol%) Ag=410 nm, A5=300 nm.
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Fig 3. Excitaion spectra of the LiGde(SiO9)s0x:Ce™
(@) Aen=410 nm, (b) Agy=315 nm

Fig 39 b C™ o] FE7F 0~0.5 mol%Z W
4% 315 nm FFL =A3 o]7] ~HEHo|) 276
nm (Gd™ 'S, o)) T A7F Cft o]o] 7t A
aus W A 927t e el wErF St
s a7t aEh o= GdTAlA cet 2o ol

U4 gl o3 sk,

171



172

“A Study on the Luminescence Properties of LiGdy(SiO)s0x:Ce>”

Fig 49] () LiGd(Si0)0xCe™ BHA 9] c¥ &

% Wkl W 300 nm (G 2By 5 o] 7% W ez L a0
~FEHo|t} CePtol 2] 5d — My, Fsp Aol 9 % . ] f \ e
3] F45g0] 410 am) 350 ~ 500 am®] W HY £, \

WEZE ebdth et e FE 05 molwee] HF 7 £,

T7F 7P 78l c BEIF 20 mol% o) E718h s ,

W osmagel ofel] @A77 ofsiAiTh Fig 49)(k) % :

= Fig 49] @2 A8k nomalizg & Holth O FE £,

Skl whek et W Ax FAEHeR Ao Al o . . e
77k F7kske] WETh Aud %oz o] $FT) Fig 4 P avelengn iy 0
9 (@ Ce o] FE 0.5 mol% ©l3lA] 276 am Fig. 4. Emission spectra of the LiGAh(SIOJe07Ce™
(Gd™* 88, )R o]7]8 W& 2~#Edo|t) 314 nm (@) As=300 nm, (b) normalized~(a), (c) Ae=276 nm.

(G P='S, ) 2HEFLE G oA C¥T R oA
Aol o8 ce’tol o] H bEA ehoks uwf e I
A7 YRl Gt s e Sk Il A7) 7L ok

14 . o
. [e) . . 3+ 3 Ce0.05 mol%
Ak Fig 5 6 ZH7F LiGdy(SiO)s0x:Ce™ FFA < T G0 mobt
—— Ce:0.5 mol%
3 -
C' =0 wel 355 am®t 266 amZ 7|3 S — Ce20mol%
—— Ce:5.0 mol%
Ce3+(440nm) &3y 7k = ot} % Ce:7.0 mol%
be |
o
:@D,W 4
Z
[}
C
[
14 | " =
B e —— Ce:0.05 moi% a2
) Ce:0.1 mol%
5 —— Ce:0.5mol% 0014
£ —— Ce:2.0 mol% 1
s Ce:5.0 mol%h L . :
z Ce:7.0 mol%e 2 00107 3.0x107
2 T (8)
g Fig. 5. Decay curve of the LiGds(SiOn)s0xCe™
@
8 (Aex = 355 nm, Agy = 440 nm).
=
E
3 :“‘*_‘::»..._.a__
B —— Ce0.05 mol%
. 1 R 1 1 N 1 . —— Ce 0.1 mol%
350 400 450 550 600 — Ce0.5 mol%
Wavelength [nm} = [system delay i Ce2 0 mnl"/:
g —— Ce:5.0mol%
_E- Ce7.0 mol%
i (b) normalized-(a) O DETE = 14
M A, — Ce0.05 maol —
Ce:0.1 mel% 2
I —— Ce:0.6 mol% 2
Tos Ce:2.0 mol% 2
= Ce:5.0 mol% =
1 Ce:7.0 mol%
=06
"4
- ™ fi |
s l 2 Oxl10'7 3.0x107 4 omo7
En.z : *(s)
o
= . ) . . A3
il — . Fig. 6. Decay curve of the LiGdy(SiOs)eOCe™.
M L 1 1 \ ()\Ex = 266 nm, ANem = 440 nm}.
400 450 500 850 600 650

‘Wavelength (nm)




pISSN : 1976-0620, elSSN : 2384-0633

"J. Korean Soc. Radiol., Vol. 9, No. 3, April 2015"

Table1. Emission decay times for Ce*(440nm) (Agx = 355 nm
and 266 nm)
Ce* concentration Aix = 355 nm Aex = 266 nm
(mol%) T (ns) T (ns)
0.05 27.8 28.9
0.1 25.1 31.2
0.5 28.3 30.1
2.0 21.7 29.6
5.0 23.1 25.8
7.0 21.4 16.2
s
T(ns) -+ Mgy 355
Ajx 266 mm
30
] \/\\
"H‘.\_‘\*
20
15
10
005 01 05 2 5 7 (mol%)

Fig 7. Emission decay times for Ce®(440nm)
(Aex = 355 nm and 266 nm).
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