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Abstract; With ammonium bicarbonate as the precipitating agent, using Th,0,, Ga,0,, Ho,0,, Yb,0; as
raw materials (the stoichiometry of Th,0, and Ga,0,) is 3:5 and doping Yb’* (8at. % )/Ho’* (0. 5at. % .
lat. % 1. 5at. % 2. Oat. % respectively) , Ho, Yb: Th, Ga50,, (Ho, Yb: TGG) nano-powder was sintered at
1 200 °C for 10 h to obtain a pure phase. The samples were characterized by XRD, TG-DTA, Infrared Spec-
troscopy (IRS) , Scanning Electron Microscopy (SEM ) and upconversion emission spectroscopy. The experi-
mental results show that the average grain size of the samples is 38. 10 nm under the temperature of 1 200 °C.
When the samples with Yb** (8at. % )/Ho’* (1. 5at. % ) concentrations were used, there was a clear upcon-
version luminescence in the wavelength rage of blue, green and red by 980 nm LD. The formation mechanism

was discussed at the same time. Analyse indicates that Ho’* transits from excited states °S, and °F, to ground
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state "Iy, achieving the launch of green, and it transits from excited states *F, and °F to ground state I, a-

chieving the launch of red and blue respectively.
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Fig.1  XRD patterns of Ho, Yb: TGG nano-powder at

different sintering temperatures compared with

JCPDS standard card

WE 2,78 Ho, Yb: TGG 1, Ga J5L 14 P fP 1
IR Gal H#5(0,0,0) (B 56 4~0 I HHi%E
TE R N, Ga2 di45 (0. 375,0,0. 25) {7 &, H

T Ga2 JET5 4 A~ O JEFHH Y Al IE DY 144 i
£7F(0.027 10,0.055 30,0.650 8) v & 1) O J&
F X435 Ga JEF A M(M: Th, Ho, Yb) J5 ¥4
AL T(0.125,0,0. 25) (B A M JE T X 5 8 4>
O JEFAHIEIE W T AR A2 57 07 1 BT A4S K
R A A0 T2 (Ho/Yb/Th) ,, Ga,y Oy,
BRI 1A S & 4A 8 A~ (Ho/Yb/Th), Gas 0,, 43
T, 2SN 1a-3d(230) B Tr &,

4 " Gal J5i 1

Ga2Jji
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Fig.2  Ball-and-stick model of Ho, Yb: TGG
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Al LLE Y SREAE 1000 °C B R SFh 31. 64
nm, 7£ 1 100 °C B °F ¥ R ~F 28 36.57 nm, 7E
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%1 Ho,Yb:TGG BRI FHR~T
Tab.1 Average grain size of the Ho, Yb:TGG

Temperature/°C 1 000 1 100 1200
26/(°) 32.645 32.446 32.397
B/(°) 0.257 0.267 0.205

31.64 36.57 38.10

Grain size/nm

3.2 TG-DTA &t

& 3 S L NH,HCO, AU 5E 7 BT il 25 B R
ORAARAE 25 3 OB E] 1450 °C A9 TG-DTA fi
2. M3 HRTLUE R E ] LG 2 AT,
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Fig.3 TG-DTA curves of Ho,Yb: TGG precursor
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Fig. 4  Infrared spectra of Ho, Yb: TGG precursor and

powder
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Fig.5 SEM photograph of Ho, Yb:TGG nano powder
sintered at 1 200 C
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Fig.6  Up-conversion emission spectra of Ho, Yb: TGG

nano-powder under 980 nm excitation
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Fig. 7 Scheme of energy transfer between Ho
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