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Fig, 1 The XRD patterns for sample A, B, and C. The aver-
age particle diameter for these samples are estimated by
Scherrer’s formula to be 8, 22 and larger than 100
nm, respectively

2.2 HEFENEBERFENITE Q WC, BEKD, 8
ZRTHE
B Dy—"Fy BRIE R JLF A 3% B B 5 37 3R S 5 v O
BRERIE, FrARMIU IS %, FIF°D,—~"F, fi°*D,—~
"F, BRENEE FRBERTIRESH 0.0=2, 1, *Di(—~
"Fy BE{EARIRE S ] AR N

_ 647['4k?nd 3
Anit = G L D o D

K ko H° Do =" Fy BEBARBRIT BT X R & 5T YC RIS 7 R
RIS r BEREE: T KTV KSR,
HEXBE ] = 0; Soa H° Dy =" Fy AT HBEERTIRE,
— BRI FHENREIRBESERLX, B—MEH, £
BB R 7. 83E-42, T HEIHELAE, AXFESEIHRA
[ a8

RER LB PRI EFEE N M, Do —"F,(J =2, 4,
6) FRKIT R BAR AR 14 RY , BRI AR S BR E 3 A] AR

A — 64n' fk®  n(? +2)°
<7 3R2T+ D 9
D)0 < YU ¥ >? )

A=2,4,6

H¥ e, n(n = 1.78) B HINEFHHBHEILZHTHER,
< (U] > IS | V] >BE < v | REW
HUEMTTE Y, HtFSHyEE LS QO XHEFE. 3T
SDy—"F;(J =2, 4, 6) BRiT MALEMTRLE L,

Table 1 The induced matrix elements for the transition
Of 5l)o_»‘,l",l (J=27 47 6) EIIJ+

SDy—"F, 5Dy—"F, 5 Dy—"Fp
U® 0.003 2 0 0
U®w 0 0.002 3 0
ue® 0 0 0. 000 2

R 1 FRERA@K, B3

_ 64’ R n(nt +2)° .y
A= ot B < U v >
(3

Z2dREBIENESE. BRET D, ~"F BRERSIE
W, TENED, BRTEITHE 0 WE, REBitHE 2 f
07N

100 4
804
5 (&
3 60 i
z o !
201
o 7\,

16 000 18 000
Wave number/cm™!

Fig. 2 The emission spectra for sample A, B
and C under 254 nm excitation
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Table 2 The fluorescence lifetime, quantum efficiency
and partial transition intensity parameters

& Ti0K /ms 2:/107%em? /107 Pear? ok
A(8 nm) 0.83+£9.01E4 8. 86 2.19 51.6%
B(22 nm) 1.22+1.04E-3 7.85 1.73 67.0%
C(bulk) 1.22+1.11E3 7.59 1. 64 64.7%
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Fig. 3 Fluorescence decay curves for the sample A, B, C obtained at 300 and 10 K
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Fig. 4 The scheme for energy levels and transitions
of Ev*t occupying C; and S; site

Table 3 The time parameters and quantum efficiency for different sample

& $i4%2/nm T300 K/MS oo k/ms th k/ms 700 K
A 8 1. 241 24E-3 0. 72+2. 52E-5 0.83%9.01E4 86.74%
B 22 1.42+9. 68E-4 1. 11+6. 44E-4 1.22+1. 04E-3 90. 98%
C bulk 1. 45+1. 114E-3 1. 124+3E-2 1.22+1. 11E-3 91.80%
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Table4 The quantum efficiency for sample A, B, C, when
the energy transfer between Ev’t occupying different
sites is considered

i A B C
oK 44. 8% 60. 9% 59. 4%
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Quantum Efficiency of the 5D, Level of Eu*t at C, Site in Cubic
Nanocrystalline Y,0;
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Abstract In the present the authors are trying to work out how the quantum efficiency depends on the nanocrystalline size. Cu-
bic nanocrystalline Y, Qs : Eu*™ samples were prepared by chemical self-combustion. The bulk Y;O;:Euw** was obtained by an-
nealing the nanocrystalline at 1 000 °C for 2 h. The emission spectra, XRD and fluorescence decay showed that the emission in-
tensities are increased and fluorescence decay becomes slow with an increase in particle diameter of the samples. Two routes were
used to estimate the quantum efficiency of the ° D, level of Eu** at G, site. The quantum efficiencies of °* D, level of E*t at G,
site in the samples depend on the nanocrystalline sizes, Finally, a detailed discussion about these two approaches for estimating

the quantum efficiencies was made.
Keywords Quantum efficiency; Fluorescence decay; Nanocrystalline; Y,O; :Eu®*
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