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Abstract

The modified chemical vapor deposition (MCVD) combing solution doping method is applied to
the fabrication of erbium and bismuth-doped Silica preforms. Erbium and bismuth co-doped
Si02-Al;03-GeO; preforms with near-infrared broadband luminous are realized. The characteristic
spectra of preforms are experimentally investigated, and the common luminous phenomenon of
erbium and bismuth is observed. The experimental results are of instructive significance for de-
veloping new optical fiber materials of wideband amplification and the prepared erbium and
bismuth-doped optical fiber preforms are expected to be used for the study on the new amplifier
with 1.3 um window and S wave band.
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TPk A 5 5 4 2 i B8 KUK AS , SH P RAT I 98 BT AL LU AN SOE AR C SO G PRI FE AT 1
—AE Hi R BRIAIOLLE, WBEDLLE, R HETN AR Z N SRATOLLT, B SRSt
FRAT RIS 5 5 18 2t v B A G A 2 0 R B D 2F 2 e 98 — M5k, RO7mmpi R o af X
BRI, QR YR L [1]-[4], BREERRERGET(5] [6], BILBRIATOCL[7] [8], MM BB HIDLAT (9]
[10]e 1T BRIE I A By A — P R B AR T, BEAEBRIR Eh B 3s b ] LA 8 26,000 ppm VK Z
AR, KR L BEBISORSS, SHEBADLA SR il NI . Tk, S RBE B0 Aa 5
JEEF[11] [12]RBUIEE 527 "7 Pk BE R W E A — b AR T AT BTG (V8 78 98 w5 YE O RE, AT TIRAT wT e Ak
D v H RIRS - B 718 206 LT TROR A8 AL 2 6 £ TROR A3 BT T (R8O Y 98 AN 2 AN 2 B K BOR ISk e, T
TFR T R T8 HOG A TBOR 855 IR IR0 G 8% -

PBIRAE SI0, BB Bi B 1 HAR G L AN AOE, 7T LS 1200~1300 nm PRI Y 25 506
s, T Er (3G AE7E 1550 nm B, A4k Bi Al Er PRSI ST LB A AE — A B IR R LA R
IS LA HONXT SERCR KIS i M O 98 I I BRI AR R, A SRS B AR A 2 O . H AT
ARSI IO LB FRIE A Z I, ST IXEIL, RSO 7S 0 SO LT
THIRRRRR TR, S 17— A E R SR BE AR .

2. HEMLIBAATIMFIEF] & LW

TRANTE BT il £ 368 58 7 RGBS Z A SR AT 1 25t |, SR MCVD L 245 &I is Ak 4 7 4
B Si0-AlL0s-GeO, Tl . HIMERSFEM L& BRI T 1) AEZ0UL, %M
DI Z EA N Si0-GeOp-F IAA)ZE, LART IEVTRVE s A ity i B8 2 s it 175 GeO, #1 F )45
AL, AN EZ AT F 540 SiO, AT i R EEAM Y, BONMEILIL G Z41; 2) Bifa S ETR, KH
AU I et AT 2 FLERA 2, LIRS Soot EIIFLBRE 5151 % . @l 75 SiCl,, GeCl, fl
POCI; 13 It & ok Az O 2 H B AR 4 43 KAt 2 3) WiRif, HURUTRVE, TR NECHILF
ff] ErCls + BiCls + AICI; 73, i Er¥/BI AP 2 U IR E B AN E o AR ST T =B 4%
Wi, 45 5 ErCls. BiCls Al AICI; I3 EXF BN : 1#(0.05M, 0.2M, 1.2M), 2#(0.05M, 0.4M, 1.2M), 3#(0.05M,
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0.6M, 1.2M) ; 7EH I FALI LT, 1000°CA 47, 1800°CHK Hiks/ZLE 2200°CHuidiih, IR LLA &
A Er FHEMSRE R 4) Bikbeds, WAREERZREBEIR, EETH 0v Hey Ny IRASARY
30 B DL T, FREE CL FINNES TR E S 1000 A HATHUK T, 7o EBRBRET &7 1
KO FETE . TR TR IPTRVE BN — 2 LU Ox/He A4k, 7€ 1800 IGHiIAZHe45iEW]; 5) VIR E
ARpikE, dRERIEAN—E LI Ol/He SUfk, M9 REEUKIATE 2200 R MR ITRA T 4 4 S azs W )
Feo [ 1 RUTRVE BRI R fr, DOV SRR I B S B R A G AF I A —RE[11] [12],
PIHR ] USRS RO & Er RHERI SR R0k .

K HIAF AL 5 % Si0,-AlL05-GeO, T EI N 1 ecm EEMV A, WG TR,
HlHE ) B 20405 6 i AR Zolix SBP300 7%t 1% {X (Zolix Corp., Beijing, China), LA InGaAs {E
PRI #%(850~1700 nm), 405 nm. 532 nm F1 800 nm ' #81E BRI FLIROEIE R H Lambda 900
JEEACIN &, SRAFAH IR E A -
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3.1. $HEhS 2R EETHI R IR TS

Vel 2 i e Fr s J2 s e i, A RT BUE H, B A AE 200~300 nm B SR 1R Y, 7 300~1600
nm A 9 MR, 435024 330 nm, 370 nm, 440 nm, 510 nm, 650 nm, 820 nm, 900 nm, 980 nm,
1530 nm B3T. W WSCIE 5 SR R BRI AH B I ROSURFAE U AR T [9] [11] [12], W] RAVA-T-RAEE IR AL,
W B SR AT ER B8 1 AR AR T RE b Tl e ()8 2

3.2. SHEMLSRAXMBERN LG IR

FRARILIB A T e U1/ 7E 405 nm. 532 nm YeBR T, (SR EIAFMEUE, W 3 fi, 78 405 nm
HER T, R EOUAM A, 1F 532 nm Bk TN (. & 4 ATHEIFED] A TE 405 nm YR N

Figure 1. The fabrication process photo of fabrication
of Er/Bi co-doped silica preform
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Figure 2. Absorption spectra of the preforms
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Figure 3. Visible light pictures of Er/Bi co-doped silica
preform excited by 405,532 nm
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Figure 4. Luminescence spectra of the performs excited

at 405 nm
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AL LE AN R ST, RE B PN T 1300 nm A1 1500 nm I BT X 8k i, AiHE T8, AR
3L HI LA B AN E 140 . 1300 nm FRIT B & HTIE S, 1500 nm BT E 1AM A . ZH A G SCHR[11]
[12], T CAGEATHENT, Fostill iac 240 RSG5 8 T e AL RO, B RSTIERT I T48BS 7R, E K
SHERTHE T ARG 1, 2, 3#FES IR M2 & A RHE, MIA—1b ik 4210 S st b e #r, 1a) F i
N E W, AT 1510 nm PfiT, 2#, 30 B W0, MIE 4 ATRUE H, B UEAHRTT B WERRAE B —
AL, M 1#ZE 34, BUEAGT ISR, EVEARXTIREE; 26401 3#FE A B I3 JE LA AR, 2954 200 nm,
H B gL K 1318 nm 20824 1335 nm FfHil, 3#fEsh B UEMSHBON P, BATICERESR], 15
1400~1490 nm AT, T 2680 AR ES T RO GG iR, FEAVBRIL [E RO A RO B — BUBCA T I 1
X, il 5 FR, X T IT R I 2 T S U B I BOR S8 TR L.

Vel 6(a) M T HIFE D) A TE 532 nm ek A — T AN RS G, WEIFRRT LLE . R SHEE A
AT 1300 nm £ 1500 nm K XK B F1 E PIAN RS 6. FATERS], £ 532 nm Gk, E i
BB ISR, WONFRSNIE . AN E IEECAAERL, T B IR ZE S, 1R 341 B UEAH RIS,
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Figure 5. Luminescence spectra of the performs with
gain flatness area excited at 405 nm
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Figure 6. Luminescence spectra of the performs excited at 532 nm (a) and gain flatness area (b)
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2#B VMG s, FLUEATAE 1250 nm FfHIE(FWHM £9°8 270 nm). 5% IS HE TSI FELE 532 nm ek T
HIR SIS LEFIEL, ARG LE AR 45 . 7F 1440~1490 nm P KTE ], 2#H B — B R T A3 25 X 4, 40 4]
6()Fi7R, XX TIFR S WBBORZA B TER o

7 NTEIEE DR AE 800 nm JeBUR T HIE—LIE AN SHERE, W 7 aTLLE Y, FEEEA AT
1300 nm #1 1500 nm AT X3 B Al E PIAN AT, E U B U AR SR 55 K AE ARk . 14, 3#FE S,
E WEAHIT 29 R e, B WEIIEC S, 1#B Wk 3#B UE 55 (61T 1380 nm). 2#fH) B &g, WEArAr T+ 1370
nm (FWHM £ 150 nm), E W55, 5 MBHH|FETE 800 nm UK RS AR, 51 E I
TELEAR A . (F 1440~1490 nm PO, 2680 3#H Il — BN TFHHH 28 X 4k, S#E RS, 1l 6(b)Fr
IR, X FIF ARG 8 S P B I BOR A A TR R .

TATFEREZ R, ££ 405, 532 A1 800 nm HIK T, B IEHELEL) SiO,-Al,05-GeO, A IB A E AT N
FEAEZE S [11]-[14], Ui BB 2% RO B IR R AT N R REF= A2 1 SR SZ I, Anic 737 51 B BRAT Re g B 4K [15]
[16], FARANTT AR CHL AT 5 2E— 20 1S3 WA 73 By o AR SO I SEB MG R AT LU, BRIRK
HAT N EBOR WA K, 1E 405 nm BT, 3#FESTE 1.3 um & A5 i ZRRHAE LR 3ak Sl 2 T
K 1.3 um & FSOR AR I BRAR G AR . 2480 3#4F S 7E 405, 532 F1 800 nm ik T~ HIL AL 50 nm 1
FEFAE X IR, N TR AL R R OGO EE SR, T 28R 3#TTAENTT R S Uk B R O B AR A
BE— B0 AR B 2 AR EL B R T 2460, R B IGRUALE, DAK BIES EWERIMIXT IR, A EHIME
HE ST L AN ROCHIE RDOGEARE, L AL 1.3 um & VAT S SR BB RSO 2 T 7T o b A 1) A i
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Figure 7. Luminescence spectra of the preforms excited at 800 nm (a) and gain flatness area (b)
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