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Abstract: In order to study the effect of Nd**
0.70Te0,-(30 ~ x) WO, -xNd, O, ( mole fraction x is 0.001,0.003,0.005,0.007,0.010) tellurite glass was prepared by means

of the conventional melt-quenching method. The fluorescence spectra were obtained. The dependence of the effective bandwidth

concentration on the fluorescence property at 1. 3um, Nd,0;-doped

. . . . 4 4 . 3 . . .
and the stimulated emission cross-sections of *F,,,—"1 ,stransition on Nd'* concentration was studied. Based on the electric

dipole-dipole interaction theory, the interaction parameters\@y, ,for the energy migration rate *F,,, L=y ,*F;,, and C,.. for

. 4 4 4 4 4 4 4 4 : . -40 6
cross relaxation rate °F,,, ,"1,,—" 1;5,,, 15, ,and/or “F,,, ,"L;,,—"1},,,, L5, in tellurite glass are about 10.6 X 10 " em°/s and

2.80 x 10 ®cm®/s, respectively. The result shows that the fluorescence intensity drastically increases and has a maximum around

0. 005 ( mole fraction) Nd,0, and decreases with increase of the Nd, O, concentration.

Key words:

51

it

X LB B RS R HOCEF BT R R R R

KR R E TR BT, s B
EHLE L. Sum, 1. 3um, 1. Opm ~ 1. Tpm 3 NEE:, 32
FHAY 1. 3 F 1. 5 pm 5B G ET RO 2% 76 328 BE 25
HAE_EA A B MAE A, XA AR BN B A
FF iR B K. BT, NE ™ CF,, 3L,
K5, HPORBEAAE 1. 3 um BHEA BB
B 71967 4£, REDMAN 2 A 7ZEWF5T Te0,-Zn0 R &0 1)
BB RS R BE N BE S A AR A, LI T B A W T R
RIS NA'* 7R I T R OGRS . A AT RIS 1 K

VBTN IR (1981-) 35 A4, BB SK IR I, 32 2
H B2 BOCHERARE Iy BT
E-mail ; lixujiel 01 @ yahoo. com. cn

Weka H #5:2008- 12-08 ; WL B & BicF H #7:2009-03-03

optoelectronics ; fluorescence properties ; energy migration ; concentration quenching

TR X B 7 BT RO R PR A NO T e BB e

FiE Al TeO,-Zn0 PG AW RIFHWR LB T8
et R4 JOCOBS 1 BRACHKOVSKAYA £ A X 7%
FRER DB R Nd** (32 & ST 5 B B T AR AR 2
B AR R R BEFT T HESY, 1976 4 SINGH % A

IBFFE N BAHT , Nd** 7ERE BR 3Lt BA TR K i 52 &
REAE N TOEH M . ARBTRH, B 7k

SR FEPE TR IR TR, TR i M 24878
AR RE B R A TRER IR EER K,
RREL SR A A BN A R X
BAHE (1) BRSBTS TEREI(HE) 6um) ; (2) 7E4
1B EE P BA BRI FRER (290 650em ™) ;(3)
FPTHR (2492, 0) AR ARk T 35 (4) IR LI BE R
R(£5900°C) ;(5) SR BT LL RA BEF I fb#

TERIRE LB T 1. 3um B RFEE



$34% HF1H

FEEAs ST 1. 3um B BRSSP MR B K5 49

T BB R ML B AR BE R o U R R &
7 oA — L B T AR, AR BE XK DR, B SRR T
TERGRESERE v B K PR N 2 X LT
W R ISE  7E B B IORRIRIL RIS R B8
EAKRBERBIE BT B SRR KGR
BEEAI Er AR EAE S, X Nd* JREER K
W BSRA , (ERTE R AR 8 A B0 IR L B H BIF R 15 55
D H Ik, X AR Nd®* B2 B IR 43 $0RE i B TR
WO Ko R IR, BFZE N BEJR MBI 1. 3um
ALTENCHIR R A K S AR K BT 2R B RS2 K
ST S NO** BRIR M BRI SR R R R Dexter BERHEH
Big, WHET N ZHMEESE C, (°Fy,,
4I9/2_’419/2 ’4F3/2 ) il Cy. ( 4Fyz 1419/2_’4115/2 ,4115/2 Fir’ ¥y,

4 4 4
el (TP I15/2) o

1 £ I

¥ 0. 70Te0,-(0. 30 — x) WO,-xNd,0, ( FE /K 4}
¥ x 43 51350. 001 ,0. 003 ,0. 005 ,0. 007,0. 010 ) R %4k
HBEFEXT G, I AR K Ay 44 R : Nd, , Nd, , Nd, , Nd,,
Ndso SRFIHEZK 5% 25 35 0 3% 58 %% BF 5 Al SPA-Lite BI#%
BERRA G B B B YT 4T R, IR A 632. 8nm He-Ne
BOLER: HEAYTH R NR 1 i, HbmRBOLE
% Fil Lambda950UV/VIS/NIR 433606 BEH I 52 o 3%
JEotE A TRIAXS50 BYSE A 5%, R FE - 2% H
2W K 4 800nm # LD YEAE I, B0
BIRIR K/ NFNL B R IF AR, TR S AE 5L 3R B 0
TGN AR A8 . A EAARAEE
BT,

Table 1  Glass sample, glass composition, density, refractive index,Nd>* concentration

sample No. composition ( mole fraction) density/ (g em ™) refractive index Nd** concentration/ (10% ion + cm ~3)
Nd, 0. 70Te0, 0. 299W0,-0. 001 Nd, O 5.708 2.1873 0.3789
Nd, 0.70Te0, 0. 297W0,-0. 003Nd, O, 5.652 2.1879 1.1243
Nd, 0. 70Te0, 0. 295W0, 0. 005Nd, O, 5.638 2.1885 1.8670
Nd, 0.70Te0,-0.293W0; 0. 007Nd, O; 5.629 2.1891 2. 6068
Ndg 0.70Te0,-0. 290W0, 0. 010Nd, O, 5.620 2.1900 3.7118
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Fig. 1 Absorption spectra of Nd** singly -doped tellurite glass
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Table 2

Judd-Ofelt parameters of different Nd** concentrations in

tungsten-tellurite glasses

sample No. (2,710 ®cm® 2,710 " em? 0,710 ¥ om?
Nd, 5.36 1.89 3.17
Nd, 7.91 1.89 4.69
Nd, 4.53 1.13 2.94
Nd, 4.48 1.46 3.02
Nd; 5.25 1.37 3.36
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Table 3 Predicted spontaneous-radiative rates A_, , electric-dipole line strengths S, and fluorescence branching ratio 8 of Nd** in tungsten-tellurite glasses
P ed p gl ed g B &

initial manifold

final manifold

sample No. 4Fz/: ¢ Lis;y ¢ Lisn ¢ Lz ¢ Lo
wavelength/ nm 1.88 1.34 1.06 0.88
Au/s™! 10. 7370 227.3060 1052. 4800 734. 5400
Nd, §.4710 " Pcm? 0.0887 0.6720 1.5586 0.6122
B 0.0053 0.1122 0.5197 0.3627
Ag/s™! 11. 604 244,819 -1070.311 611.19
Nd, 3.,/10 " ¥ em? 0.1313 0.9943 2.1772 0.6973
B 0.0057 0. 1264 0.5524 0.3155
Ag/s ™! 9.9680 210.2950 914.1110 509. 8700
Nd, Sea/10 Pem? 0.0823 0.6233 1.3570 0.4245
B 0.0061 0.1279 0.5559 0.3101
Agss ™! 10.2375 216.7150 967. 5000 606. 3200
Nd, 84710 "® cm? 0.0846 0. 6402 1.4365 0. 5049
B 0.0057 0.1203 0.5373 0.3367
A/s ! 11,4288 241.1195 1055. 6700 606. 3800
Ndy: §.4710 " Pem? 0.0941 0.7123 1.5621 0.5033
B 0. 0060 0.1259 0.5514 0.3167

2.3 ERHMESH
2 BT AN TR BE ZR 43 450 N FE R R 3 v
800nm LD # & FHY 1. 25um ~ 1. 44pm 5256 543E, M
B2 ATLAE S, AR T, BB NG 1B 2 B K
4000+ Nd

" 3

3500- N

5 3000 5 N

< Nd,
AN
15004 oo /‘)\] Nd
10001 e T
500/ e {," SGRL VAR
o0 _
1250 1300 1350 1400
wavelength/nm

9
o
S
<

2000/

intensity/a

Fig.2 1.25um ~ 1. 44um emission spectra of Nd** for dilferent Nd**

concentrations
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Table 4 Nd** :*F,,, —*1,,,, effective bandwidth and the stimulated

emission cross-section at the peak wavelength

sample No. Nd, Nd, Nd, Nd, Nds
Adg/nm  47.87 52.64 53.67 54.18 54.75
FWHM/nm 48 52 52 53 53
Trad/ M8 430 441 475 461 412
T/ ms 300 360 400 360 320
/% 67.8 81.6 84.2 78.1 77.7

o/10 em?  3.436 4.081 4.167 3.856 3.506
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Fig. 4 The absorption cross section and emission cross section of Nd>* :

*Fy,,—*1,,, transition around 0. 005 ( mole fraction) Nd,0,

Table 5 Comparison of C; , and R, , (x =a or d)

glass composition €, 4/(em®+s™) Ry4/nm C,; /(em®+s™) Ry ,/nm

10.6 x10 % 0.91 2.80x10°% 0.73
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