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Fig.1 Oxygen surroundings of the two rare-earth sites
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Fig.2 The emission spectra of Ev’* in Y,0; nanocrystals at

10 K. The average radii of the particles are 5 nm a
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Fig.3 Excitation spectra at various temperatures for the
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Fig.4 Fine structure of the " F, =° D, excitation line of Eu’*

C, at70 K while monitoring the Ev’" C, emission

at 611.4 nm
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Fig.5 Fine structure of the " F, =° D, excitation line of Eu’

C; at 70 K while monitoring the Eu’* C,
emission at 611.4 nm
Y, 0, Cy G Eu'”
> D, 90 c¢m™!
Eu’* Eu’* C;;, -G,
D, - F,
Eu’*
Cs; Eu’*
582.3 nm 582.4 nm
°D,-"F, 611.3 nm
6
582.3 nm Cs; Eu’*
611.3 nm °D, - "F,
1.91 ms 582.4 nm
Ev" G, -G, Cs; Eu’”
611.3 nm 1.39 ms
Eu

C}i C2

monitering 611.3 nm

o8 582.3 nm excitation 91 £0.02 ms
; 582.4 nm excitation 1.39 £0.01 ms
2 0.6
20
E _
g o4 582.3 ;
N mmn excit

= 0.2+ /

OF 582.4 nm excitation"

0 2 4 6 3 10

Time/ms

Fig.6 Luminescence decay curves of D, - 'F, E&*T C,
emission at 77 K after exciting into the center of Cs;

excitation line and the wing of the same line
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Fig.7 Luminescence decay curves of Dy - TF, E& G,
emission at 77 K after exciting into the center of C,

excitation line and the wing of the same line

Eu3 +
Eu
Ed’*

Eu:Y, 0,
Eu D, -"F,



9 Y, 0, Eu’* 1087

particles. Appl. Phys. Lett. 1995 67 18 2702 ~

1 Bhargava R N Dgallagher D Hong D X et al.. Optical 2704

properties of manganese-doped nanocrystals of ZnS. Phys. 4 Eilers H  Tissue B M. Laser spectroscopy of

Rev. Lett. 1994 72 3 416~419 nanocrystalline Eu, Oy and Eu’ : Y,0;5. Chem. Phys.
2 Jin Chuming Yu Jiagi Sun Lingdong et al.. Lett. 1996 251 172 74~78

Luminescence of Mn’* doped ZnS nanocrystallites. J. 5 :

Lumin. 1996 66~67 5 315~318 . 1995 15 12
3 Khosravi A A Kundu M Jatwa L et al.. Green 1669 ~ 1673

luminescence from copper doped zinc sulphide quantum

Energy Transfer Between Er’* Tons at Different Crystallographic
Sites of Eu’* : Y,0, Nanocrystals

Lu Shaozhe' Li Dan® Huang Shihua'

Ol Laboratory of Excited State Processes Changchun Institute of Optics Fine Mechanics
0 and Physics  The Chinese Academy of Sciences Changchun 130021 d
BZ State Key Laboratory of Rare Earth Materials Chemistry and Applications H
U Peking University ~Beijing 100871 u

Received 30 May 2000 revised 8 August 2000

Abstract  The luminescent properties of Ev" :Y,0, nanocrystals at low temperature were
studied. Emission spectrum of Eu’* ions in Y, O, nanocrystals with different size were compared.
Based on excitation spectra at various temperatures the relationship between the intensities of
excitation spectra originating from different sites and the temperature has been analyzed. The
luminescence decay curves of Dy -"F, E©’" C, emission after excitation into the Eu’* C,, —
C, pairs and isolated Eu’" ions were measured. The results show that the rate of energy transfer
from Eu’* C;; to Eu’* C, inthecase of Ev’* C;; —Eu’* C, pairs is faster than that for the
isolated Eu’* ions. The mechanism of quenching concentration increasing in Eu: Y, O; nanocrystals
has been discussed.
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