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Abstract: Some bismuth borate glasses with Er®* -doped and Er** /Yb®* co-doped are fabricated
by the technique of high-temperature melting. The absorption and fluorescence spectra,
fluorescence lifetime and transmission in infrared range are measured. Explanation of
concentration quenching in case of high level Er’* -doped the bismuth borate glasses is given. The
sensitizing of Yb** to Er*" in Er®* /Yb®* co-doped bismuth borate glasses is discussed. It is found
that the band around 1.5~1.6 pm in Er®" /Yb®" co-doped bismuth borate glass reaches 81 nm and
the fluorescence lifetime of Er®* is enhanced obviously when the glass is treated with oxygen in
melting process. In the meantime the glasses show favorable chemical and physical properties. It is
expected to be a favorable candidate host for broadband amplifiers.
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Table 1 The relationship of the content of Bi; O; and the density, refractive index, average molecule

volume, transition and crystallization temperatures of the glasses

x Ny d /(g/cm®) Vu/cm?® T,/C Tx/C Tx—T,/C
20 1. 86 4,744 31. 450 452.7 528.4 75.7
30 2.04 5.579 33. 841 415.1 474, 3 59.2
40 2.22 5.861 38.969 408. 6 468.0 59.4
50 2.40 6.511 44,233 377.7 514.4 136.7
60 2.58 6.953 44,239 381.7 483.7 102.0
70 2.76 7.475 46, 448 349.0 435.0 86.0
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Fig.1 The relationship of the integrated absorption and
the concentration of Er*"
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Fig. 2 Emission spectra of Er*" and Er** /Yb*" in

bismuth borate glasses respectively
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Fig. 3 Absorption spectra of Er*" and Er** /Yb*" in

bismuth borate glasses respectively
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Fig. 4 The relationship of fluorescence spectra intensity

and the concentration of Yb*"
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Fig.5 The IR transmission of glass sample. The solid-line
refers to the glass which is treated with oxygen in
30 minute in melting process; the dash-line refers to

the glass which is not treated with oxygen in melting

process
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Fig.6 The influence of OH™ content on the measured
lifetime in glasses. The solid-line refers to the glass
which is treated with oxygen in 30 minute in melting
process ; the dash - line refers to the glass which is not

treated with oxygen in melting process
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