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Effects of Composition on Spectroscopic Properties of
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Abstract The effects of Na; O contents on spectroscopic properties of Er**-doped Na, O-Al, O;-SiO, glasses were

studied in this paper. The (2, parameters, radiative transition probability, and radiative lifetime of the Er**-doped

sodium aluminosilicate glasses were calculated by the Judd-Ofelt (J-O) theory and absorption spectra. Then the

relationship between (2, parameters and Na, O contents, and the effect of Na; O contents on absorrption cross section,

and the spontaneous emission probability of the * I/, level of Er*", and the full width at half maximum(FWHM) of

1. 53 pm were analysed.
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Fig. 1 Absorption spectra of Er*" -doped
Na, O-Al; O;-SiO, glasses in 300~1800 nm
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Fig. 2 Absorption cross section spectra of Er*" -doped
Na, O-Al, O;-SiO, glasses
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Fig. 3 Fluorescent spectra of EX*" in Na, O-Al, O;-SiO; (a)
and Al, O;-La, O5-SiO; (b) glasses
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Table 2 Spectroscopic properties of Er** in

Na, O-Al, O;-SiO, glasses

Sample Arad Trad T 7 FWHM
/st /ms /ms /% /nm
NAS1I  107.97 9.26 4.6 49, 67 45,5
NAS2 100. 77 9.92 4.7 47, 36 43.0
NAS3 76.91 13.00 8.0 61.53 27.5
NAS4 54.64 18.30 8.6 46. 99 20.5
NASS 50.96 19.62 10.6 54,02 18.5
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Table 2 Values of n,, Ng., and £, parameters of glass samples

[Naz ()] Na/Al Na N, Qs Q Qs Orms
Sample N B
mole percent /% /(X10%* em™®) /(X107% cm?) /%

NAS1 12 0.51 1. 5483 2.195 6.98 1.62 0.97 0. 96
NAS2 20 0. 95 1. 5476 3.038 5.16 1. 40 0. 89 1. 36
NAS3 24 1.21 1. 5650 2.324 4,80 0.95 0.51 0.28
NAS4 40 2.67 1. 5397 2.298 3.25 0.52 0. 26 2.20
NAS5 60 6. 67 1. 5238 1.638 2.96 0. 47 0.24 1. 39
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Fig. 4 Dependence of (2, parameters on Na, O content in

Er** -doped Na, O-Al; O;-SiO, glasses
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Fig.5 Relationship between full width at half maximum
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parameters in Er** -doped Na, O-Al, O;-SiO, glasses
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