Journal of the Korean Ceramic Society
Vol. 41, No. 9, pp. 696~702, 2004

1ot

EfR A ot u[ZE EIXU0|E : & Y} /i 7 WSl A

Amorphous Chalcogenide Solids Doped with Rare-Earth Element :
Fluorescence Lifetimes and the Glass Structural Changes

Yong Gyu Choi’
Department of Materials Science and Engineering, Hankuk Aviation University, Gyeonggi 412-791, Korea
(Received June 25, 2004; Accepted July 15, 2004)

xz 5

ZIAYo|= fElo] A7ME JEF 449 4 AA ARE P 7] AEH dyR] 99 FHL V1A A5 &
Al & tﬂﬂ““”} olzt 75‘713] ‘—rLz *ﬂﬁ}oﬂE o) ¢ wizralt) Pt o) &S HIFE T 249 Ge-Sb-Se AE FA
Aol = WES PO E Prt: OF, ‘Fo— H, AoI25E $AskE 16um 39 5L 338 45, 9 3% 59
2 mean coordmatlon number7} ~2.670] Hv ZAMA HzkS YERAAUT ol F39 FE7F 221Y XA 334
FZ2 AP wg} IJEF o|29 BELI} Al wEojn 449 topological structure ©H 3} chemically ordered
network S EH I Ao Ag FIA Yol fElo HHE SEF o] ¥F S tigt sjAo] sl
ol# gt A= -/]EE 4o EX 9 ¥F £HE BA FIAVo|= A7 AREVIeE 5T F qvhs MEE &
Aol etge-g oulgitt.

ABSTRACT

Lifetime of excited electronic states inside the 4f configuration of rare-earth elements embedded in chalcogenide glasses is very sensmve
to medlum-range structural changes of the host glasses. We have measured lifetimes of the 1.6 pim emission originating from Pr* ( F3,
F4)—> H4 transition in amorphous chalcogenide samples consisting of Ge, Sb, and Se elements. The measured lifetimes turned out to
have their maximum at the mean coordination number of ~2.67, which arises accordingly from structural changes of the host glasses from
2 dimensional layers to 3 dimensional networks. This new finding supports that the so-called topological structure model together with
chemically ordered network model is adequate to explain relationship between the emission properties of rare-earth elements and the
medium-range structures of amorphous chalcogenide hosts with a large covalent bond nature. Thus, it is validated to predict site
distribution and lifetime of rare-earth elements doped in chalcogenide glasses simply based on their mean coordination number.
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Fig. 1. Molar compositions of the chalcogenide samples. Note
that doping concentration of Pr is not taken into
consideration in this drawing so that the actual formula
is 99.95(Ge,Sb,Se;_,.,)-0.05Pr in mol%.
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Fig. 2. A representative decay profile of the 1.6 pm emission of
the Pr3+-doped chalcogenide samples. The inset shows
the corresponding fluorescence emission spectrum.
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Fig. 3. Measured lifetimes as a function of MCN for three
different series of the samples. Note that the three
subscript numbers indicate mol% of each element.
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samples.
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