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Abstract: A serial of chalcogenide glasses based on Ge-Ga-S-Csl system doped with the different Ho " ions
were synthesized by meli-quenching’ technique.’ The properties of glasses including refractive indexes,
absorption spectra, mid-infrared emission spectra and lifetimes of *I; level of Ho’ " ions were measured. The

Judd-Ofelt intensity parameters (2, (i'=2,4,6) , oscillator strength f,

cal »

spontaneous transition probabilities
A,,q for Ho’* ion were calculated by Judd-Ofelt theory. Multiphonon relaxation rates of the Ho " : I,—"1,
and °I,—’1; in Ge-Ga-S-Csl glasses were evaluated. Effect of Ho’*ion concentration on the fluorescence
spectra was investigated. The results indicate that the fluorescence under 900 nm excitation with peak wave-
length at 2,81 pum and 3. 86um are due to the Ho’*:°[,—’I, and ’I,—’I, transition, respectively. The
intensity of the mid-infrared fluorescence are enhanced with the Ho’* ion concentration increasing from
0.5wt% to 1.0wt% . Multiphonon relaxation rates are 29s ' and 34s ™' for the Ho'*:°[,—’I, and *I,—1,
transition, respectively.
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Fig. 1 Absorption spectrum of the GGS-3 glasses
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Fig. 2 Energy level diagram of Ho'* in 78GeS,-12Ga,S;-10Csl

glasses
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Table 1 Judd-Ofelt intensity parameters and measured oscillator strengths of GGS-3 glasses
in comparison to various oxide hosts

72GeS,-12Ga, S;-10Csl Germanate ZBLAN Phosphate Silicate Tellurite
Judd-Ofelt intensity 8.38 3.30 2.28 3.33 3.60 6.92
parameters , {2,/ 0, 1.91 1.80 2.08 3.01 3.15 2.81
-20 2
(x107T,em™) 1.29 0.17 1.73 0.61 1.31 1.42
1,1, 1.898 0.90 1.44 - 1.54 1.95
Measured oscillator s/ 1.045 0.26 0.72 0.63 0.93 1.00
strengths, .,/
5
(x107°) I 0.134 - 0.12 - 0.25 0.24
F, 5.693 1.24 2.67 2.65 3.69 4.56
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Table 2 Radiative transition probabilities (A, ), branching ratios (8) and radiative lifetimes (7,,) of the GGS-3 glasses
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Fig.3 Near-infrared emission spectra of Ho’* in the GGS glasses
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