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B 15g, sUE S, BHBHS, M ALOs H# T 800~900°C [y f ik 1 H 7 i 4k 1h, K
IR BT E g, BFIR A HER K, 1B KR E N 400~420°C, £ 2h J5, WA
10°C/h (Y2 BE 2= =R FFB K5 B SR AE M FE . M6, il 10mmx 10mmx 2mm [
i DA 3 A
2.2 MR

K FHEAK 25 B 0 B B 8 BT R SR /MO ) DU B RS A R S R E MR 1
R, W% A Perkin-Elmer-Lambda 950UV /VIS/NIR #4436 36 BE AU R, 0 &5 F R
400~1700nm; 373638 g1 E J-Y 248 5 TRIAX550 258 56 Y6 3 iR, FI 970nm f LD 15K
WO P Rl Z R A (DTA), 1R EEYE Y 200~900°C, Ftii 3 B 2 10°C /min.
i A M AE 2R N BT, SEIR AR 0 SR RE S A T R WL BT WREMER 1 PR,

R 1 WGRKBAG, BE . WHE. ECT BFRE N . UK EPT BF ;0 BEHH ™
Table 1 Glass composition, weight density p, refractive index n, Er®" concentration N.,

lifetimes of the level 4113/2 of Er*t 7,

Glass code Composition/mol% p/g-cm™3 n N./10%ion-cm™® 7 /ms
TWL1 80Te02-20WO3 6.679 2.188 2.805 2.916
TWL2 75TeO2-20W0O3-5Laz 03 6.847 2.204 2.876 2.534
TWL3 72.5TeO2-20WO3-7.5La203 6.944 2211 2914 2.151
TWL4 70TeO2-20WO3-10La2 O3 7.163 2.219 3.006 2.349
TWL5H 67.5Te02-20W03-12.5La2 03 7.317 2.227 3.073 2.541
TWL6 65Te02-20W0O3-15Laz 03 7.462 2.235 3.132 2.614

3 HERFTiE

3.1 WL MR
B 14T Er*t 7E (80 — x)TeQ3-20WO3-zLas O3 BEES R 48 HH (19 G 1E. & — TRk

W B Er*t ¥R S REHAR /R B i R Ak 2 T B B 28 A MR AR 1k I K 29 462 F 350nm it

I, EA Erdt py 3 g6 5 R BB S A IR IE 0k AR G s8R
i H B T R A RO T kL

. 2.303log(Io/I)

NI (1)

R log(Io/1) B BEBRUOEH I, N K3 GBI R -3 T 20K (M0 fons/em®), L
FRE G R TE (Y om). B RCRTE 2 X 9

Z:/aabs(A)dA: /%gél’o/l’)dA o

abs

Uabs( )

248 TMHRER (1), Q) HHHME TWL SRS Bt BRaE i R os i & B %
B, maE2 AN B#E LaOs & i Omol% # N 15mol%, Ex®* 1 1.5um P Bt
{9 R IR WSCHBL T S 86 i 5 AR, 7E TWL3 BER kB i K H 54.42% 10~ *Pem®; BRa: 1 i B
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B A TE Laz03 B & BN Omol% W2 1528nm, 24§ &4 LasO; B, BRIEIG(E I I I # 2
1530nm, {HEEE LaxOs & REATHEMN, WEME PR &AM, B R K0 B2 E i La’t
FIBIN, XT3 B8 4540 BT A 48 7 4 BT S, B THT VR Wi e o ¥ R o RS 3l 1),
#®2 TWL ¥BRGES Er’t RENRKEBE. RORBEE. KEBREEKR. S, Sma X
Sed/(Sed+Smd)

Table 2 Absorption cross-section (O’abs), integrated absorption cross-section (Eabs), Seds Smd
and Sea/(Sea+Sma) of TWL glasses

Glass Oabs Yabs Peak-wavelength Sed Simd Sed
code /107%°cm? /107 cm? /nm /107%em?  /107°cm?®  /(Sea+Sma)
TWL1 0.606 37.6 1528 1.042 0.602 0.634
TWL2 0.6536 44.56 1530 1.128 0.602 0.652
TWL3 0.806 54.42 1530 1.399 0.602 0.699
TWL4 0.696 47.76 1530 1.185 0602 0.663
TWL5 0.645 42.81 1530 1.123 0:602 0.651
TWL6 0.616 40.78 1530 1.037 0:602 0.633
20
3.0 184 {55
] 1.6
2.5+ '
< E 144 150
o 2.0 8L) £
5 o 1.2 &
% 15 S 45 2
g & 191 S
§ 1.0+ 1
£ 08
© 05+ 06 140
0.0-— T T y y T y 0.4-+— T T T T T T T
400 600 800 1000 1200 1400 1600 0 2 4 6 8 10 12 14 16
Wavelength/om Lazo content/mol.%
X )
2] 3+ NS
Fig. 1 Absorption spectra of Er®* doped TWI LasOs & 975 A,
glasses Fig. 2 Dependence of the Q:(t=2,4,6) on Laz0s3
content
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BRIF DS LR PE Sea A K REAB MR BRI TELIRBE Sma. BRI A MBS R Q(t=2. 4. 6) 7]
DA 2o S5 36 0078 11 VR W' 1 A R/ TRk A O BT ST R £ SOk [12]. T 2
AT ZAWMEZH (=2, 4. 6) FHIT LaO3 FTREKR.

HE 2 /A, ZAMESH Q(t=2. 4. 6) ki LaOs FHRAYGINCHE M, EZHN
7.5mol% WA K, WG TR Hi Qo (RLIEE > Qs . Qe (AR, MRAE Tanaba
S NMBEgE M2 Qo B R A H AL OLY) (9 JE R BRE B UIAE G, Rob B8 A 43 2 Ak i SBURK.
5348, Er-O 8 3EMAERT Qo o= ng U514 Er-O 1 LM HEaaR, Qo EEK.

& TWL i RS H, Qo WAL AT I PR AR RE: 1) DR 555 R 2k 52 8 1 45 449 20 A o]
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AR, AT B 5 ™ 4 JE MR A R /D, Er-O bk msiiss, Qo /. B, TWL 8%
ARG Qo SN E/NATRBM R Jy: 24 LapOs (& BE/M, Qo EZH Er®t JH B
P AER PRPE D, T I, 24 LaxOs A& & >7.5mol% B, Qo FEH Er-O Ay ILM
SR, RN, Qe FIBEESEERANIMEA DS, Qi Qo Ml Qs SR e M.
R4 J-O Fig, Xt TR RITEEFEE N AS=AL=0, AJ=0,£1 REH A BRI, FATERLIH
W BRIE B BTk 101, O T RS TR W AR A0 & S, 4R T e AR BR AT A HE X B B — P K
(0 75 . BB kg A A A BB o A OB T T A7 37 ik 55 R B B R BT, T R AR AR B R L A2
M RRE. ST TFHEE T e — s MRS, AR I 3 200 B w] &R b 16
Sed[*I15/2; *I15,/2]=0.01880+0.11762441.4617Q (3)
B (3) SNATIL,  Sea ML EBEHRT Q6. $215 Qo MY ] 0 B AR BRI Y 3G LR IR EE AR 21 A
MR, MR 2AUEFL, Sea M Q WAL R D, & LagOs B 5 & 7.5mol% M,
Sea KF| i KAE 1.399, [A]IF Sea/(Sea+Sma) B HAE B E £ KA 0.699.
AR JO FiR, i B T A9 B4 W A T A B A AR T 4 1 SR SR LR B, mTER R O D7
J Tans(A)dA ~ Sea (4)
MR 2 W[5, BiE LagOs MBI, Sea BB HU/N, FFUA Er*t 18 1.50m P B B4
W T A8 T e, A A ] 1 A2 4k
3.2 K EFIR G EE
B 3 & Exr*t fE8E 5 TWL3 ] 970nm LD ¥ & F 9806063, B 5 TWL3 v Er3t 7F
thgpe — s BRIERA AEE TR S, HIOE¥E 2 (FWHM) 5 Al PUEF] 76nm. 33X Xt
7 FHE 58 S8 B S 4T AR #R AR A 35 AR McCumber #ig U Erdt BT 11150 — 11150
BRI 19 52 WA S U P AR BROE 1150 — s MBI KRG, HERRAN:
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Fig. 4 Absorption cross-section and the stim-
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Fig. 3 Emission spectra of Er®" in TWL3 glass o )
ulated emission cross-section calculated by Mc-

Cumber theory of Er3* in TWL3 glass
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FEE s WA BIRER *1hs IR BN H BEE, FHSCHER 19] B9 78T, KRG e=6552cm ™,
K BWIRESHER, T RERRE, h BEHEHREE, 0a()) & Er¥T 1 250 — ) BRIE
M cBE, FTRAE (1) XKkt B (6) XA S R 2B MR A 4 R, HIBE
BEBIE 0pear=9.002x10~21cm?.

FEG R SR TE (FWHM) 132 BUR SHBE oo X T 26 £F BOK %5 52 B0 38 47 BOK 3 # B 2L
JEEF R A 1 A SE R AT L] FWHM o B/ R, P BB, I3 45 47 08 1
iR 161 TWL3 B8 0.=9.002x10"2'cm?, FWHM="76nm, I FWHMx o, 3 fi kN 684, H
TR 5 Hofth 2 o 1y B B AR LB R RERRERJEHY (~554) . $HIRELILFN (~301) FH B R 11 B 55
(~236.8)1101, [ 1t TWL 8 3 HL A 547 (15 52 M A8
3.3 WHMHKRBEM

I 3 1 P Fe M R BE RS 09 AT O IRIRE (T) MBS R AR BE (1) Z 1Rl 8Y 22 1H
AT KRG E PO AT 8K, U8B 3 3 o Re e MR T, A R T J6 47 A9 Sl

RIGHTHBHERN T, . T AR AT HE. NRPATUEFE, TyH%E LaxOs &
B R K, U LaoOs MY MM GR T BE S5 1y R 1, X 5255 SOk [21] ik
A—2. % LagOz 19 & & >5mol%, AR LI I F AT g, UL TWL 3085 B A B iy hedr
REJ1, EE TOLLmhrdil.

xR3 BWERN T, . TR AT HE
Table 3 T,, Tx and AT of TWL glasses

Glass code T./°C Ti/°C AT/°C=Ty — Ty
TWL1 420 605 185
TWL2 439 615 176
TWL3 445 / 00
TWL4 460 / 0
TWL5 470 / 0
TWL6 479 / 00
1 g

LA J-O BRI T BB MESH (=2, 4. 6), RAME LaxOs & H A I
Qu(t=2 .4, 6) JuH N, 7E LaxOs &1 7.5mol% Wk EI K, K5 T, J-O Bk
U Qo LB IEHUNATRERI IR . 24 LaxO3 W& RBUNK, Qo E8H B J B L%
JEX RPN 2% LasOs B & i >7.5mol% B, Qo FEf Er-O 5 34 e
FE, I/

2. ¥ i McCumber BE 3T TWL BB R GE B B\ “L13)0 B *115 0 BRIEH 52
REEE, WK T TWL S8k = 5. Kb TWL3 {28 & HBRIE A 0.=9.002x107* cm?,
FWHM=76nm. TWL 3% 8 B4 5 KK FWHM x0.=684, J&—F il & 58 1iF 8 8 6 47 UK 25 (1
TR AEUE T L

3. TWL B R A BAFa i @ i, T, B LaxOs (Y& HAYH KM K, % LaxOs
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B4 >5mol%, RAIEF AT, B TWL BB RGBTt @, &6 T
UEDAP
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Spectral Properties and Thermal Stability of Erbium-doped
TeOy-WO0O3-Lay0s3 Glass

ZHU Lin, XU Tie-Feng, NIE Qiu-Hua, SHEN Xiang
(Faculty of Information! Science-and Engineering, Ningbo University, Ningbo 315211, China)

Abstract: Er3T-codoped TeO,-WO35-LasO3 'glasses were prepared. The thermal stability and
spectral properties, such as absorption spectra, emission spectra of the glass samples were mea-
sured and investigated. Three intensity parameters, electric dipole transition, magnetic dipole
transitions were calculated by Judd-Ofelt theory. The relationship of {22 and glass composition
was analyzed. The emission cross-section of the *I;5 /2 — s /2 transition of Er3* ions was cal-
culated by McCumber theory. When LasO3 content was up to 5mol%, glass samples showed no
onset crystallization temperature (Ty), indicating that they are saitable for fiber drawing. The
results show that TeO2-WOQO3-LagOs glass has a good thermal stability and will be a promising

host material for 1.5um broadband amplification.

Key words tungsten-tellurite glass; Er®t; spectral properties; thermal stability



