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Abstract Ho’" /Yb*' codoped oxyfluoride silicate glass has been prepared. According to differetial thermal analysis
(DTA) studies, the as-made glass was crystallized. X-ray diffraction (XRD) spectrum, transmission electron micro-
1

scope (TEM) spectrum, absorption spectrum and up-conversion luminescence of glass ceramics were measured. The

average crystallite size of CaF, glass ceramics was calculated by Scherrer formula and compared with that of TEM.
The crystal growth characteristics of nanometer CaF, as well as effects on the diameter of CaF, were studied by the

kinetics theory of crystal growth. The dynamics equation of crystal growth of nanometer CaF, was obtained. The up-
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conversion fluorescence emission spectra of Ho’" /Yb®" in oxyfluoride silicate glass ceramics were investigated and
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the upconversion luminescence mechanism of oxyfluoride silicate glass ceramics was analyzed . The results indicate
that the oxyfluoride silicate glass ceramics is a potential luminescence material for upconversion green lasers.
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Fig. 2 XRD patterns of Ho’" -doped as-made glass and
glass ceramics heat-treated for different time. (a)

as-made glass; (b) 1 h; (¢) 4 h; (d) 8 h; (e) 12 h
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Fig. 3 XRD patterns of as-made glass and glass ceramics
heat-treated at different temperatures. (a) as-

made glass; (b) 690 C; (c¢) 700 C; (d)

710 C; (e) 730 C
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Table 1 Crystallites size of glass ceramics heat-treated

under different conditions

Heat treating Heat treating Crystallite

temperature /C time /h size /nm

650 1 6. 94
650 4 11.91
650 8 15.08
650 12 16. 42
690 2 11.7

700 2 14,37
710 2 16. 32
730 2 21. 33
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TEM T U RS RN 20 T3 4% 33 X T 50 45 1 n

B4 iR, IWE 4 LB, CaF, Aok F4i /N, 52 500
AR L8] T AT » it RE 9 - 2 K42 29 09 15 nm,
5 X AT B B I A A58 B A — 2L

Bl 4 700 CTFHALH 2 h BES A TEM 8 A
Fig. 4 TEM image of glass ceramics heated at 700 ‘C
for 2 h
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Fig. 5 In(G) versus In(¢) heat-treated at 650 C
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Fig. 7 Absorption spectrum of glass and glass ceramics.
(a) as-made glass; (b) glass ceramics heat-treated
at 690 C for 2 h; (c) glass ceramics heat-treated
at 710 C for 2 h
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Fig. 8 Upconversion spectra of glass ceramics heat-

treated for different time
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Fig. 9 Upconversion spectra of glass ceramics heat-

treated at different temperatures
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