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Effect of WO, on the spectroscopic properties of Er’*-doped telluride glass

LIU Li-sha, LU Shu-chen ,SUN Jiang-ting
( Department of Physics, Harbin Normal University, Harbin 150025, China)

Abstract: Because of the need for broad bandwidth of optical material in optical communication, tungsten-tellurite glass was
prepared by means of solid-phase. Its optical properties and thermal stability were studied. Spectral intensity parameters were
calculated based on Judd-Oflet theory. According to the McCumber theory, its emission cross section was simulated with a
maximum value of 1.85 x 10 ®cm® and a maximum full width half maximum of 104nm. The thermal stability of glass was
analyzed with a maximum differential thermal temperature AT of 131°C ( difference between glass transition temperature T, and

crystallization temperature T, ). The results show that the erbium-doped tungsten-tellurite glass is a good material for broad

bandwidth amplifiers.
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Fig. 1  Absorption spectra of Er** ions in BTG glass
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Fig.2 Dependence of the (2,(¢ =2,4,6) parameters of Fr'* on WO; con-
tent in BTG glass
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Fig. 3 Fluorescent spectrum of E' * in BGT glass( illustration for the rela-

tionship FWHM with the WO, content increasing)
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Table 1 Absorption and emission cross-sections a of Er’* in BTG glass and

different component glass at 1. 5um

samples A/nm ,/10  Pem? o./10 Pem?
BTG, 1538 0.91 0. 68
BTG, 1540 1.06 0.72
BTG, 1541 1.05 0.76
BTG, 1539 1.06 0.85
Te-B-Sit*) 1538 0. 44 0.48
Te-W-Bit 1! 1540 1.03 0.68
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7E BTG, {3 P ik B e K AH, JLAE K 1. 85 x 10 em’,
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Table 2 Comparison stimulated emission cross section o, and FWHM of Ef** ions in different glass

samples bismuth['?] tellurite! 12! germanium' 2! tungstate-tellurite - 2] SWB,

FWHM/ nm 79 65 42 78 104

0,/10 % em? 0.70 0.75 0.57 0. 86 0.76

o, x FWHM/ (10~ e’ x nm) 55.4 48.8 23.9 67.1 79.0
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Table 3 Transition temperature T, crystallization temperature T, ,and the

AT in BTG and different component glass

samples 7/C T./C AT/C
BTG, 373 433 63
BTG, 375 471 96
BTG, 37 503 131
BTG, 379 480 101
Te 325 415 90

Te-W-Nal'*! 377.1 488 114. 4
Te-Bi-Tit ! 382 457 87
Te-Ge-Na-Zn!'¢! 229 403 111




380 WOk # R

2010 4£5 A

3 & i@

W5 7 WO, X 0. 10Bi,0,-0. 55Te0,-( 0. 25 — x)
Ge0,-0. 10Na, 0-x WO, ( BE SR 4% » 435 % 0, 0.05,
0.10, 0. 15) JF AL 5 O3S M LA W, fiE WO,
SRR, B EC 0 Q,,0,,0, 1 2 EHE
A S S R ST SE 3 K. 1 BTG, BY RS Ef’* 1Y
0, {5 6.03 x 10 cm’ , BB RS HE i Er—O 4
R A P A 555, A2 A 8K I ) (L R A R St e B
{43520 1.85 x 10 P cm® F1 104nm, #E 5 B2 4K
SHR AR I 2 FE A TR R 79 x 10 " em® X nm,
T R R R B BT M R, FEE
WO, SErEm, ZRIRE AT 3w/, AT &
KAEA 131°C, LL BRI L LA X T i 5 BR £ R
HRRER AR MR AT

2 % x W

[1] WANG L,WANG J,HU Sh,et al. Gain spectrum expanded of EDFA
using a long period fiber grating[ J]. Laser Techunology,2004,28(4) ;
366-369(in Chinese).

[2] CHE JB, YANG Y P, LIU Sh,et al. Gain summarization of Er**/
Yh** co-doped phosphate glass fiber amplifiers[ J]. Laser Technolo-
gy,2006,30( 1) :82-85(in Chinese).

[3] JIAXH, LU ShCh, SUNJ T,et al. Effects of WO; on optical prop-
erties of Er’* -doped tungsten-tellurite glass[ J]. Acta Physica Sinca,
2008 ,57(9) :602-605 (in Chinese).

[4] TANABE S,SUGIMOTO N,ITO S et al. Broad-band 1. 5pm emission
of Er* ions in bismuth-based oxide glass for potential WDM, gmplifier
[J]. Journal of Luminescence,2000,87/89(4) :670-672.

[5] JABA N,MANSOUR H B,KANOUN A et al. Spectral broadening and

[10]

[11]

[12]

[14]

[15]

[16]

luminescence quenching of 1. 53 m emission in Er®* -doped zinc tel-
lurite glass[ J]. Journal of Luminescence ,2009,129(3) ;270-276.
JUDD B R. Optical absorption intensities of rare earth ions[ J]. Phys
Rev,1962,127(3) .750-761.
OFELT G S. Intensities of crystal spectra of rare earth ions[ J]. Chem
Phys,1962,7(3) ;511-520.
MCCUMBER D E. Theory of phonon-terminated optical masers[ J ].
Phys Rev,1964 ,134(2A) :299-306.
YOSHIDA S,MATSUOKA J,SOGA N. Crack growth behavior of zinc
tellurite glass with or without sodium oxide[ J]. Journal of Non-Crys-
talline Solids,2001,279(1) :44-50.
NANDI P,JOSE G. Erbium doped phosphor-tellurite glass for 1. 5lm
optical amplifiers[ J]. Opt Commun, 2006, 265(2) : 588-593.
YANG J H, DAL S X, WEN L, ¢t al spectroscopic properties and
thermal stability of a new erbium-doped bismuth-based glass[J].
Acta Physica Sinca,2003,52(2) :509-512(in Chinese).
JIA X H, LU Sh Ch. Spectroscopic properties of Er’* and Er*/
Yb** co-doped bismuth glass[ J]. Acta Physica Sinca,2007,56(8) :
49724975 (in Chinese).
FENG X, TANABE S, HANADA T. Spectroscopic properties and
thermal stability of Er* * -doped germanotelhurite glass for broadband
fiber amplifiers[ J]. Journal of the American Ceramic Society,2001 ,
84(1).165-171.
ZHAQ S L, WANF X L, FANF D W et al. Spectroscopic properiies
and thermal stability of Er**-dopedtungsten-tellurite glass for
waveguide amplifier application[ J]. Alloys and Compounds 2006,
424(1/2) :243-246.
UDOVIC M, THOMAS P, MIRGORODSKY A et al. Thermal char-
acteristics, Raman spectra and structural properties of new tellurite
glass within the Bi, 03-TiO,-TeO, system[ J]. Journal of Solid State
Chemistry,2006,179(10) ;3252-3259.
RIVERA V A G, RODRIGUEZ E, CHILLCCE E F, et al
Waveguide produced by (iber on glass method using Er® * -doped tel-
lurite glass[ J]. Journal of Non-Crystalline Solids,2007,353(4) .
339-343.



