4-1

10

ZnO (Zinc oxide)
99.9% Aldrich Chemicals Company Inc.,U.S.A
GeO, (Germanium oxide)
99.99 % Y
MnO (Manganese oxide)
99.9% Aldrich Chemicals Company Inc.,U.S.A
SiO, (Silicon dioxide)
99.6 % Aldrich Chemicals Company Inc.,U.S.A
CdO (Cadmium oxide)
99.5% Aldrich Chemicals Company Inc.,U.S.A
GaO; (Gallium oxide)
99.99% Aldrich Chemicals Company Inc.,U.S.A
Zn(NO3), 4H,0O (Zinc nitrate tetrahydrate)
>085% Merck, Germany
Zn(CH3COO), 2H,0 (Zinc acetate dihydrate)
98% Aldrich Chemicals Company Inc.,U.S.A
Ga(NO3); xH,O (Galium nitrate hydrate)
99.99 % Strem ChemicalsInc., U.S.A.

Tb(NOs); 5H,0 (Terbium nitrate pentahydrate,
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Tb(NO3); 5H,0)

99.9% Aldrich Chemicals Company Inc., U.S.A.

11 Mn(CHsCOO), 4H,0 (Manganese acetate tetrahydrate)
99 % Showa Chemicals Inc.,Japan

12 (Cg Hy7) s3PO  (Trioctylphosphine oxide)
90.0% Aldrich Chemicals Company Inc.,U.S.A

13 NH,CONH, (Urea)
90.0% Mallinckrodt Baker Company Inc., U.S.A

14 5% H,/Ar (5% H,inAr).100% H,

15 H>NCH,CH,NH, (Ethylenediamine anhydrous)
9.9% TediaCompany Inc., U.SA.

16 CH;OH (Methanol)
99.9% Merck, Germany.

17 H,O (Deonized water)

Milipore Milli-Q (Bedford, MA, U.S.A.)

(1) (High Temperature Furnaces)

Lindberg 1100
Eurotherm 818P

B - 1,700
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(2) X (X-ray Diffractometer)

X Mac Science MXP3
( 24) (Cu) 3 kW Ka 1
1.5405 A 40kVv 30mA 26
5° ~ 85° 2°/ min 20 /9

sample holder

26
(3) (Photoluminescence spectrometer, PL )
Jobin Yvon-Spex Instruments S. A. Inc. Spex
Fluorolog-3 ( 25 450 W Hamamatsu Photonics
R928 200 nm 1000 nm
(4) (CIE Chromaticity Diagram)
Laiko OT-100 ( 26)
CCD
(x,y) (cd/im®)
PL
(X,y)
(5) (Field emission scanning electron

microscopy, FESEM)

(NDL)  Hitachi S-4000
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500 V—30 kV

15A (30kV )
(6) (Transmission electron microscope, TEM)
120
JEOL JEM-4000EX TEM 400 kV 80
2x10° 1.8A
(7) (FT-IR Spectrophotometer)
Nicolet FT-IR
Spectrophotometer 1 cm™
(8 (Monochromator)
Acton Research
Corporation SpectraPro-308i imaging optical
system 32 RS232  |EEE-488
micrometer |CCD (Intensified charge

coupled device) PMT (Photomultiplier tube)

4-3
4-3-1 Zn,GeOzxMn**

30 Xx=0~8%

37



1000 ~ 1300 10

{

SEM

XRD PL

CIE

4-3-2 Zny(Gey,Siy)O4: 1% Mn?

30

x=0 02 04 06 08 10

J

1000 ~
1300 10
XRD PL
SEM CIE
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4-3-3 (Z nl_XCdx)zG eOy

30 x=0 004 0.08 0.12 0.16
1000~1200
10
XRD
4-3-4 ZnGa,O4xMn?*
( )
5 /min

175

~220 12
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{

(Zn1R,)G&,04

100

J

XRD (PL) SEM  TEM

4-3-5  ZnGa,0,xMn**

(Z nl—xRx)GaQO4
2~3 TOPO 70ml

65

J

100

IR (PL)
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