Mesoscopic Physics in Complex Media, 03005 (2010)
DOI:10.1051/iesc/2010mpecm03005
© Owned by the authors, published by EDP Sciences, 2010

Thermal, Optical Properties and Structural Investigation of Tm3* doped TeO,-ZnO-TiO, Glass System

idris KABALCI? , Nese OZTURK KORPEP, Tugba DURAN¢, and Mustafa OZDEMIiR¢, Turgay Tay¢, Goniil Ozene

aDepartment of Physics Education, University of Harran, Sanhurfa, Turkey
bDepartment of Material Science and Engineering, Eskisehir Osmangazi University, Istanbul, Turkey
cDepartment of Physics , Marmara University , istanbul, Turkey
dDepartment of Chemistry, Anadolu University, Eskisehir, Turkey
eDepartment of Physics, Istanbul Technical University, Istanbul, Turkey

This is an Open Access article distributed under the terms of the Creative Commons Attribution-Noncommercial License 3.0, which
permits unrestricted use, distribution, and reproduction in any noncommercial medium, provided the original work is properly cited.

Atrticle published online by EDP Sciences and available at http://www.iesc-proceedings.org or http://dx.doi.org/10.1051/iesc/2010mpcm03005


http://www.edpsciences.org/
http://www.iesc-proceedings.org
http://dx.doi.org/10.1051/iesc/2010mpcm03005

idris KABALCI? , Nese OZTURK KORPE®, Tugba DURANS, and Mustafa OZDEMIR¢, Turgay Tay¢, Goniil Ozen®

aDepartment of Physics Education, University of Harran, Sanliurfa, Turkey
bDepartment of Material Science and Engineering, Eskisehir Osmangazi University, Istanbul, Turkey
cDepartment of Physics , Marmara University , istanbul, Turkey
dDepartment of Chemistry, Anadolu University, Eskisehir, Turkey
eDepartment of Physics, Istanbul Technical University, Istanbul, Turkey

Thermal, Optical Properties and Structural Investigation of Tm3+ doped Te0,-ZnO-TiO, Glass System

ABSTRACT
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Tellurite based infrared glasses in the Tm3* doped TeO,- Synthesis of Tm3*: Te0,-Zn0-5TiO, Absorption of the Tm3+:0.90Te0,-0.05Zn0-0.05TiO, Judd-Ofelt Parameters
ZnO-TiO, system were prepared and its optical properties Chemicals Furnace ™
and crystallization kinetics investigated by using UV-VIS- 2 82 (P42 TN N
NIR spectrophometer and differential thermal analysis 124 | 1.0mol% Tm®: (95-Te0,x2n0-5Ti0, /.‘,,UJW:W = (Z./+ul)x ¥ Q,<SIJ HU Ols Ly
method (DTA). All the glasses were transparent from G, T=300°K e
visible to near infrared region for different ZnO glass . 'G,
compositions (x=5, 10, 20, and 30 mol%). In the g 08 N fin = Jﬂ(l)ﬂ #(A):M
experiments, optical energy band gaps and Urbach 5 * " 3F, band ! N
energies were estimated from the optical absorption g ‘ ﬂ : —_—————F, S J’)=Z Q, <SLJHUW‘S'L'J'>‘
spectra between 300 and 800nm wavelength region. The < 0s ) H, F, : 246
spectroscopic properties including absorption spectra and 1470 nm -
absorption cross sections of Tm3* doped TeO,-ZnO-TiO, sH, jy(/l)d/lzx””r Cr 2 ANy ey )
were measured and calculated. In addition, glass transition 0. T y T 785 nm 3H> ot 3ch 9n (2J+1)
(T,), crystallization (T,) and melting temperature (T,,) were 400 800 1200 1600 2000 4
determined by using the DTA plots. Crystallization TeO, : 99.999% purity, Sigma- Aldrich Wavelentgih (om) 1800 nm Q,,Q,,Q, = Judd-Ofelt intensity parameters
activation energies and crystallization mechanism were ZnO : 99+% purity, Sigma-Aldrich . , . eed of light, cm/sec; n= refractive index
determined from the DTA curves measured with different T, :99+% purty, Merck Laser & Photonics Lab., Department of Ty T Deparmentof Chenir. dnadela Univeriy Esiseh o ean wavelength, SLI=Quantum number
heating rates (20, 30, and 40°C/min). Finally, DTA results Tm,0,: 99.9% purity, Aldrich Physics Education, Harran University Tm?! concentration
obtained with a heating rate of 20°C/min show that the /" = Imeducible tensor operator
peak crystallization temperature increases from 463 to
533°C as the ZnO content increases from 5 to 30 mol%.
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Te0,-ZnO-TiO,_ Glasses
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»Transmission window in the IR region (0.35-5 um) X (mol%)
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Synthesis of Tm3+: Te0,-ZnO-TiO, Differantial Thermal Analysis Absorption Spectrum Glass Forming Ability, K
T oe Glass Tendency: K,
= Three sets of samples: yTm3*: (95-x)TeO,-(x) T=300° 1.0molt% Tm'": (Te0).,, (210 (TI0,), 06
Zn0-5Ti0, « r-1)
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« Set 1: x=05, 10, 20, and 30 mol%, undoped. ) . 2 04 .-1)
e Set2: y=1'0 mol, X=05’ 10’ 20' and 30 mol%. ‘3: 8 02 Ref: Maharian N.B., Physc. Stat. Sol. (a),
e Set 3: x=20 mol, y=0.2, 0.5, and 1.0 mol%. o g ‘\ U 176.p663. 2000
o Batch size=7 gm < \/J% 0
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e Melting temperature=850°C(60 minutes, L/k)ﬂ/\ x(mol%)
platinum crucible) x=30mals X 5.10,20, 0 30 % (AVTEOAZ0OSTIO, e lasies s syt
: f P T T T T ; . . . - . . = Density,UV-VIS, DTA, XRD measurements were reported for these samples,
* Rapid quenching between graphite slabs 200 300 400 500 600 700 400 600 800 1000 1200 1400 1600 1800 2000 .E,,c,;:h,,‘dmztx,mm,m ‘ " ! "
Temperature (°C) Wavelength (nm) T, T, and T, temperatures were determined,
DTA:Pof. Remzi Giirler, Institute of Materials Science, Eskisehir Osmangazi University, = @-Te0; d Te0; were dominant structur,
Eskisehir, Turkey « The values of K, indicate tht the compositon with 20 mol.% Zn0 i he eaies o form glass.
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