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Abstract In order to solve the problem, such as high melting point of Yb*" /A" co-doped silica glass and being
difficult to be prepared, the Yb*™ /AI'" co-doped silica glass is prepared by the powder melting technology based on
the high-frequency plasma and the related theory and technology are researched. The technology provides the
possibility to fabricate very large and multicore rare earth doped photonic crystal fiber (PCF), and single or multiple
kinds of rare earth ion doping can be realized. The bubble in the glass is eliminated and the reduction of Yb’" ion is
inhibited by adding auxiliary heating device and using oxygen as the melting atmosphere, respectively. The
Yb*" /A" co-doped PCF is drawn by the stack and draw technology using the glass as the PCF core. The background
attenuation value of the PCF at 1200 nm is less than 0.25 dB/m, and the laser is emitted in the laser system by using
the PCF as the gain medium. The test results indicate that the Yb*" /A" co-doped silica glass prepared by the
technology has good optical properties.

iR EH: 2013-11-08; WEIMERLFR A 2014-01-13

E&mB: EZK 973 it R (2010CB327604) , [F Z H 2 Bl % H: 4 (60637010, 61205084) , ¥l Jb &4 H 48 Bl = B &
(F2012203114,F2012203122,F2014203194) .)" %4 45 H 2k Bl 2% 3 45 (S2013040015665) Al Jb 45 & S5 24 e Bl 24 B R P52 00 A
(QN20131044) (e 1L R 2= 75 £ B0 B F0F5E R PR (13LGB017)

EEE N £ B985 B M A E BN G A5 A S B SO R R SR £ & B I S O T A AR
E-mail: wangchao_198504(@sina. com

SUmE A AR 973—) 5 R A R I, AR R OGET I T A
E-mail: zguiyao@163. comGEEHE R A)

0606001-1



i &

# ot

Key words materials; rare earth doped materials; Yb*" /AI*" co-doped silica glass; high-frequency plasma; powder

melting technology
OCIS codes 160.2750; 160.5690; 160.2290

1 5 a5

VT AE R M 1248 2% B RO EF O & Ak oot
gRotHcglRBokEEmeE" Y., B FEE T
RE 45 7 o] B AN A TR R RO 28 S R B4R
[Fi) BN 3 A WSO R i 3B A 9 ¢ Ol 3 i A LA B dilis
55O A T A R A /NS RE LB YD RO
B LB T2 52400 05 (BRI
DML A S 3 i T HOG A= AR AR U2 Ik &R 5k
I B R FCHT S R HLARSR B i DA B Ak 2 R ik A
S5O0 R BEAR B 1 1 B R I SO Ot # I  5K .

XF i P G EF OGBS FUBOR A% R L8
FOCLF A RIS AR R 8B 4k B %5 (2
IR 3 0 A O 2 0 R ek Ak S OO AR B &
BB AP ZBAR ML L R ) 548 4 fh 2k
505 TR 32 B WY A BRI L T v R e R A LA
PEEIETEICA M PERE B bR L SG 5 R T 40K kL
B DU Oy R RS e )2 DU SR B B 38 3
FH v 0145 B AR A il B AR ke i A B AR R B A
BB BT ¥ K B9 MR G ML B RN TS o A R A A
ZE[%H:O

HMA AT T s R R R A s 1
e A AR R Rl AR T A T T R T 4
SR AR LB Ay o I 0 38 30 00 B A ME RS LA B A g T i R
Ik o XA BRI A S B 5 Y G R 1 A
DY E s S W A R G B 2 A el R N
(PCE) #4710 A0 23 7

2 SRk

il A 55 B IE B 4 S B BT 5 2 M AR RIS
IKGEAGEE 7S IR A 5 Rl AR AL A Ay TR o
M BIRG B AES . R SBiE ok &l
SIS AR B A R T 28 WK R SRS 1 g
PEFE AR BE 22 N 1 — 7 WY B9 9 9 % S it
by A C 7 A B SR A A R R LU A
SEACRE B R TR G AR P LU AR S i A8 vk 3 4 ¢
Ak TR A S 15 K 0 BIDRE 2 I 452 0 o R A 4
PR TR AR R A MRS AT T HOBAS
B RFFAE 100 C~150 C 2 i) . 2818 i #A # F
KO B 7% 5 5 [) I o BE A A5 v B S by R B AT 2R o e
JE B T 1 R AR LB R R A SR B T AR Hbe 2

SR B IE B A D B A L 2 0 AROSORE 0
AR A B A b BT B TR R RS LT AR
PCF By £F it .

3 HZiREMHE

TR AT B R R 20 TH2E 60 ARAR R R AR R
8 TR AR X o A5 B - JCOHA TR BE BE — TR BE AR
Z, N BE AT 3k 15000 K, SF B9 B 4000 K~
5000 K, S256 o Jr 4 T 09 40 45 2 AR 0 2 R
10 MHz, 3k 100 kW, H = A= 07 20 HLERE A &
HLERFR & 55 B8 7 R AR dn e — D IS TR 2 )
L% 2H v 2 L 20 B 5 £ V) i Jon s A R H ol 4k P e
A2 A7 HL I o BRL I 7™ A2 0 3 o ER LG JR A 1) 108 T R )
A PRI PR S AR IR B T T R TR e A A
B IF DU (55 B8 R CHaD) T8 2m o e 4
A e B L ) R v (R S A A VR 3 R TN 5 R
PRy 2 e A A B A R R A RO A TR
B TC AR TS G AR S, A B e A
OB LA HILP A & A R AL (HR i e A
A5 B TR A B AR 2L 9B A 0 g g e e Y D
E RO AR 455 1 A AR s K
3.1 JEREE B R Tk

A% BT X5 A D% 3 B 1 2 BE A AR K L Bl 4 )
A TS - (R 1G 0 Ay 3 3 4 RG BE RRAIR  3A 23 16 b
TSN YO B 8 4 0 E iR,
AT BEAR B 3 vf YD B 1 9 SR MO
PRI i 0 — SR A S K AR B R S K S AL R A
KA LERE 351 99. 9999 % .99. 99 % F1 99. 99% ,

JEURETE R I AR B A o R BT 4 S A B
B, 50 TR UKL 3R 18] R A I Al S 5 0 ik 1) JORE 1) UKL
FUE LA R, LT B RS B 4 A
IR 3R BE /IS B A R R O ORI
Tl i 5 Hop a6

r= K,r, @)

Arp o Ry UKL A A6 B A)  FRAL ming r S MURLE AR
By em; Ky O S58B4 R S IR E A S R
(1) B, TR R KL 2 B ARl B /N, Hoog 4
Y AR BT I A A . (B TR AR A B A & T
2 RT3/ B JORE 4 25 0 B ) A SN g
L TG S8 BUA) SRR SR I 3 R AT JC TR AT S R

0606001-2



FOBAF: BT R B U ORI 0 e

A g LA il s TS RO s A JsURE Bt T A A
¢ 42 100 75 35 385 v W 0 BORE e 53 » DR b AR afl il 2 48 A%
BRSO AP 2R . I, 280 SO A S L e %
TR R ST 2 200~300 H JE [ P9 IR J50RE o
3.2 REHHE YV BFERAIE

FEAE T B TP 0 00 2 DL BR AR (B O 3=
ARSI KA EOR 2L+ ROk H =8
RRE . SRR E 2 e i T« DD JRURHE] 25 78 1
AU L Rl R R R R R R A AL L
2L HE A AR I B A 2 IRk R 220 2
T A R g I DX 2 e A R A R RS B 1Y STO,
AR 5 e R RE PR R 81 3K A e B T AR 11 {1 it
DI By AR AT Ak T Be 45 B BE, H 20w i IX

T8 A3 6 A 6453 A 4 U 80 326 AR DX DU ) R 1Y
PR BT UL ] B R A M DU A e K i HE
s 20 OB R K o3 A e LT B BOK 280 3) U R
¥ 2> i 45 K 7R A PR T 2R R 7 AR IR
LCa) . i ] B A JEE (0 DR} 20 i S 18 1)
et o T A 5 I S R I IR 0 B TR X
. (ER B il 2 A7 7D B SRR E S
T FE ) A o PR I o 200 7 Ay 50 B 3 A RS % Sl
L84 oy B R e O S0 o L DR R X S K i E A
T RIR 28 A IR ) o 3K A A RE S0 A A HE H Bk B Y
AR ANEL 1 () 5 [ B A 8 AT R e B AS T
I T R A 3 38 IR 84 2 R 45 4 N BB P AT AR
77

B 1 FEARFE ST R a R EEI B AR, (O BAZTMBm; (b 253 4 Bn#i

Fig.1 Yb*' /AP" co-doped silica glass prepared under different conditions. (a) Without auxiliary heating;

(b) with auxiliary heating
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Fig. 2 Yb*" -doped silica glass, and the appearance

looks light yellow
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Fig. 3 Absorption spectrum of Yb*" /AI*"

co-doped silica glass
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Fig. 4 Emission spectrum of Yb*" /Al*"

co-doped silica glass
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Fig. 5 Attenuation spectrum of Yb*™ /AP co-doped
photonic crystal fiber (PCF), and the cross

section of the PCF (illustration)
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