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Composiion of high refractive index glass micros phere
R,0, $i0, B,0, TiO, BaO Zn0 Ca0 Na,0
! % 20 11 29 18 9.5 10 2.5
2.2
, [7]



379

2.3

2.4

2.5

2.6

0.9651,

SEM

2

b

0. 1029; 29. 58 Hm,

1.93.

2. 1251.

1. 74 —2. 04.

2k
%) \
a
=
W
B T
Wi
0 I ’ ’ I 90
20/°
1 XRD
XRD pattern of glass microsphere
XRD
XRD

XRD

SEM image of the Er,03 doped

glass microsphere




380 20

150
1 Ti
100
ZE Au
U L
50 -
Ba
Ba Er
0 Herrrrrrr —— _—
0 2 4 6 8
Energy/keV
3
EDAX spectrum of the Er,0; doped glass micros phere
2.7
4 5 4
ErOs3 633 nm , 5
2000
1500}
— 1000 |
5001
0 —
520 540 560 580
Emission Wavelength/nm
4 46 Pm 2% Er,03(mol/ mol)
Emission spectra of the 2% Er;03(mol/mol) doped glass microsphere
(about 46 Hm in diameter)
Tm203  Yb203 976 nm



381

30000

20000
U\, B
/\

T

10000
o
0
465 480 495 510
Wavelength/nm
5 976 nm (0.5% Tm,03+ 3% Y b,03(mol/ mol) )
A: , B: 30 Um

Upconversion luminescence spectrum under 976 nm excitated of the 0. 5% Tm>Ozand 3% Yb,03(mol/ mol)
doped glass microsphere

A: bulk material, B: microsphere about 30 Hm in diameter

XRD SEM . ) )

Garrett C G B, Kaiser W, Long W L. Stimulated emission into optical whispering modes of spheres[ J]. Phys. Rev.
1961, 124: 1807-1908.
Baer T. Continuous wave oscillation in a NdY AG sphere[ J]. Opt. Lett., 1987, 12: 392 394.

, ) s - [J]. ,
1994, 14(3):253-256.
LuBL, WangY Z, LiY Q, et al. Study of Nd glass microsphere spectra modified by caviy QED effect[ J]. Acta
Optica Sinica, 1994, 14(3):253-256.
Gorodetsky M L, Savchenkov A A, Tlchenko V S. Ultimate Q of optical microsphere resonators[ J]. Opt. Lett.
1996, 21(7): 453-455.
Sandoghdar V, Treussart F, Hare J, et al. Very low threshod w hispering-gallering mode microsphere laser[ J]. Phys.
Rev. A, 1996, 54(3):177%1780.
Goy P, Raimond J M, et al . Observation of cavity-enhanced single atom spontan eous emission[ J|. Phys. Rev. Lett. ,

1983, 50: 1903-1906.

s . [M]. : , 1996. 360.
Gan F X, Deng P Z. Laser Materials[ M ]. Shanghai: Shanghai Scientific Press, 1996. 360.
, R , . 976 nm Tm**/ Yb* TiBa

,2001, 19(6) : 515 517.
Wang ] Y, Xu X X, Guo W L, et al. Morphologydependent resonances in upconversion luminescence of a Tm>*/

Yb3*- codoped TiBa glass microsphere under 976 nm excitation[ J]. Journal o the Chinese Rare Earth Society, 2001,



382 20

19(6): 515 517.

STUDY ON PREPARATION AND PROPERTIES OF DOPING RARE
EARTH ELEMENTS GLASS MICROSPHERE

GUO Wetlin', LIN Zhiming', SONG Guang zhi', WANG Jiyou®
(1. Engineering Research Center of Microsphere Materids, Technical Institute of Physics and Chemistry,
Chinese A cademy of Sciences, Beijjing 100101, P. R. China; 2. Institute of Optoelectronic T edhnology ,
Northern Jiaotong University , Beijing 100044, P. R. China)

Abstract: Glass miaospheres doped with rare earth elements were prepared and charad erized by
powder X ray diffraction (XRD), scanning electron microcopy (SEM), and Raman spedrum and
so on. The refractive index is 1. 93. The strong morphology dependent resonances of up-conversion

luminescence in the microsphere were observed.

Key words: high-refractive index; glass microsphere; glass doped with rare earth element; prepara

tion
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