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ABSTRACT. Fluorescence spectra and life time of Eu** ion in borosilicate glass medium are measured. Elec-
tronic transitions of Eu®* ion in borosilicate glass medium are found to come from *Dy— "F4J=0, 1, 2, 3, 4) tran-
sitions of SL coupling system in f° electrons configuration. From the number of Stark sublevels in spetra, crystal
field for Eu** ion is also found to have the symmetric character of low symmetry order, n<2. The fraction and
the number of components of life times were varied depending on the composition of Eu** in borosilicate glasses,
from which the binding condition between the Eu® ion and anionic oxygen of borosilicate glass can be deduced.
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Table 1. The composition of simulated borosilicate
glasses determined by EPMA and ICP measurements
S1 S82 83 S4 S5 S-6
Eu,05(%) cal. 20 48 91 130 167 231
exp. 19 51 93 129 163 219
SiO;(%) cal. 538 522 499 478 457 422
exp. 548 512 509 461 475 430
B,03(%) cal 166 161 154 147 141 13.0
exp. 163 164 151 153 136 128
AlLO3(%) cal. 58 56 54 51 49 45
exp. 62 65 62 55 57 55
Li,O(%) «cal 24 23 22 21 20 18
exp. 053 051 024 0.02 002 0.05
Na,O(%) cal. 11.7 113 108 104 99 9.2
exp. 11.1 116 98 114 101 10.1

Relative Intensity (arb. units)

15 25 s 45 55 65
Two theta

Fig.1 X-ray diagrams of the crystal formed in the S-7,

8 samples.
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Fig. 2. Fluorescence spectra of Eu®™ in borosilicate
glasses of: a; 5~17% Euz03, b; 23~33% Eu0. (Aen=615
nm for Ex. spectra; Ax=385 nm for Em. spectra)
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Fig. 3. Fluorescence spectra of Eu;O; powder excited

within the "Fo— L, band.
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Fig. 4. Gaussian-Lorentzian fitted curves for the Do~

F 7(J=0, 1, 2) transitions in Fig. 2a, b spectra(Left, for

the spectra a; Right, for the spectra b).
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Fig. 5. Decay curves of the fluorescence for the S-1, 3,
5, 6, 7, 8 samples measured at RT by exciting 384 nm
within the "Fo—°L; band and by detecting at 617 nm
within the *Do— "F, band.
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Table 2. Fluorescence life time of Bu’* in simulated
borosilicate glasses depending on the Eu composition
(Oxide Weight %)

Eu,0; Mean lifetime Std dev. Yield
(%) (sec) () (W)

S1 20  215E(-3) 135 E(4) 100
S3 91 220 E(:3) 456 E(+4) 100
S5 167 210 E(:3) 353 E(4) 83
170 E(-5) 189 E(-6) 17
s6 23 1.80 E(-3)  3.16 E(-4) 74
171 E(4) 191 E(-5) 4
1.99 B(-5) 231 E(-6) 22
S7 29 220 E(-3) 275 E(-4) 6
175 E(4) 540 E(5) 70
2.09 E(-5) 229 E(-6) 24
S8 33 2.18 E(-3)  3.82 E(-4) 6
170 E(4) 610 E(-5) 73
198 E(-5) 400 E(6) 21
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