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Spectroscopic Studies of Rare-earth Elements in Silicate Glasses
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£ 2 Aol s 57 ole HEF Wod Eu, Sm, To" & Hrbek 499 2354 WHE dPstch AR
PEAL NERE W10 A9 e ME F5 L I H%E BAsAoH, HEF THE 1~10we%7HA A
Phebel gepusiol 4 WAV WEE ZAsiolch WHEA Y A% HEF ool gaol 10wek7HA WA 7l depol
ulestel A% FobstRon, RS WHEAE Aol FET BF 400~500nmatelol4) FHE Be WE Foho] 7P
odele) 600nm F2olH HEFE YA} 2P 2 debdteh, ol $EHE HEF Y2FE Bu” o) A Do—F, Sm*
& 4Fy,—H, Tb" & D, — 'Fe} Holglad & 4 A3ich.

Abstract Spectroscopic properties of Eu*”, Sm* and Tb*" ions in silicate glasses have been studied. The absorption
and emission properties were investigated with the wavelength and rare-earth element concentration. The results
showed that the emission spectrum of Eu*™ was a transition from °D, excited level to 'F ground state and Sm*" was
from 4Fs» to °H and Tb* was from °D, to 'F. The emission intensity was linearly increased with rare-earth element

concentrations up to 10wt%.
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EuERe] Azl AHET YEELS ot Ay
Ao A Abgsle A FAT A, ok, 4, 43

, A, whz o] 6712 AEE EYSt AL A R
ZE TFAF TOWLY, 20h8] 22wi%, HEA 16wt%, A
54 8wtd%, A4 2w, B2 1wt%7}t HEE A3t
g3tz o7lel £% 99.9% o4& 717 10mo] FER
31832 (Aldrich Co.) & d4&H Hrlsted A=xsdct.
A8Eo] FAsA 4°o]£=F 100mesh o522 22 thg-
mixer mill& AHgste of 24217k FoF & A1A £8]3)
ek, 9 AEe 20gS FHFe £ 50ml HF =Y
2 37 F A7|2A 4§ AlA fEE AxsAT. w8
HMzE 9& Elevator type M7|2F o]&3%x, 25C/
ming $%2 1100T7H# €9 F 10 $¢ 3% oh+
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et
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Well 2] BEF Uaet Azjzlele] ZAHFZ2E XRDE A}
23}e] A5, A)189 2BE4L IR (Research Se-
ries FTIR, Mattson Instrument Inc., USA), UV/VIS
(Lambda 3B, Perkin Elmer, USA) 23 7]& AH-8-3}of
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Fig. 1. Schematic diagram of the fluorescence detection AlEe é? 1ho1el) 528 Zn & /n
system. L2028 2gsho] AAsto P& Bo} 25 E3 )<l
Table 1. Majpr elements concentration of Eu** doped glasses.
(unit : %)
sample Al Si K Ca Eu Fe Ti(ppm)
1 0.73 40.7 0.56 7.2 0.49 0.15 210
2 0.48 395 0.44 8.4 1.87 0.14 240
3 0.36 38.9 0.47 8.6 2.9 0.14 270
4 0.43 39.1 0.50 6.4 4.98 0.10 300
5 0.37 37.3 0.40 8.0 6.6 0.14 76
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Fig. 2. UV/VIS absorption spectra of the glass samples. (a)
scanned 300~ 700nm, (b)scanned 300~ 450nm.
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Fig. 3. IR transmittance spectra with rare-earth elements.
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Table 2. Luminescence wavelength and transition level of
tri- valent rare-earth ions in silicate glass.

Luminescence

Ion Transition level
wavelength(nm)

Sm*" 599,(561, 564) ‘Fs,—°H

Eu* 589(610) *Dy—'F

Tb* 547(540) ‘D "F5('F,)
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Fig. 4. Excitation(a) and emission(b) spectrum of Eu** ion in sil-
icate glass.
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Fig. 5. Excitation(a) and emission(b) spectrum of Sm* ion in

silicate glass.
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Fig. 6. Excitation(a) and emission(b) spectrum of Tb* ion in
silicate glass.

FBEEgow, o] AL FFdle e YFL 566,
604, 651nm2) A o] FHZof o 604nmel A ¥t
£33 3739 A7 o1 sk o] AFE Smdt 9

105

(a) — 0.1%
Be+4 o T
. —— 1%
5 p ——— 2%
H i i S 3%
2 teu ; \\ Sl .
E l' \‘ —— 10%
% 404 4 H \
« \
! \
2044 ] !,"\ N
P ,/.v‘ \, \
\ G~
N //:"\‘\»-’\'\ s =
0e+0
550 800 850 700
z
"
13
2
£
®
2
=
L]
«
Wavelangth(nm)
10000
(©) —_ 1%
8000 S e 5%
z :
-
£
£ 000
o
H
£ 4000 4
3
2000 4.
0 S e T

Wavaelength(nm)

Fig. 7. Fluorescence intensity variation with rare-earth ele-
ment concentration. (a) Eu, (b) Sm, and (c) Tb
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Fig. 8. Fluorescence intensity relation vs. Eu contents.
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