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Research on enhancement of mid-infrared emission properties of Pr’* doped
selenide chalcogenide glasses

BIAN Jun-yi, XU Tie-feng"
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: A series of Pr’*-doped selenide glasses are prepared by melt-quenching method. Absorption spectra
and intense mid-infrared (3~5 um) fluorescence spectra have been measured with different concentration pr’
doped selenide glasses using the pump of 2.0 um. Besides, near-infrared (1.0~1.8 um) emission spectra can be
detected due to the excited state absorption of Pr’* when pumped by 2.0 um. According to the Judd-Ofelt theory,
the intensity parameters Q, (=2, 4, 6), radiative lifetimes and stimulated emission cross-section of different
concentration Pr’* doped selenide glass are calculated, and the influence of coordination environment of Pr’* on
the luminescence property are addressed. The results indicate that the energy level transition corresponding to
4.6 um and 4.8 pm possesses the larger stimulated emission cross-section, as such this system has the potential to
be a good gain material for mid-infrared fiber laser.

K ey words: mid-infrared luminescence; Pr’” doped; chalcogenide glass; Judd-Ofelt theory



